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MATERIAL / HELIX

RANGE | NORM TYPE e HRC | (oL (GEOMETRY 2 |sm<|son ISO S ISO H
MG .

1112 | OSAWA N S <45 30° |SQUARE| 2 * | % | x| %

120 | OSAWA N MG <45 30° |SQUARE| 2 * |« | x| %

- PV200

320 | OSAWA N MG <45 30° |SQUARE| 2 x | % | x| %

- PV200

26 OSAWA N . <45 30° |SQUARE| 2 x | % | x| %

- PV200

512 | OSAWA N . <45 30° |SQUARE| 2 x | % | x| %

- PV200

816 | OSAWA N MG <45 30° |SQUARE| 2 x | % | x| %

- PV200
MG .,

1112 | OsAWA N S <45 45 |SQUARE| 3 x | % | x| %

120 | OSAWA N MG <45 45 |SQUARE| 3 x | % | x| %
PV200

320 | OSAWA N MG <45 45 |SQUARE| 3 x | % | x| %
PV200

26 OSAWA N MG <45 45° | SQUARE| 3 * | % | * | %
PV200

412 | OSAWA N MG <45 45° | SQUARE| 3 * | % | x| %
PV200

820 | OSAWA N MG <45 45° | SQUARE| 3 x | % | x| %
PV200
MG .

112 | OSAWA N oS <45 30° |SQUARE| 4 x | % | x| %

125 | OSAWA N MG <45 30° |SQUARE| 4 * | % | x| %
PV200

320 | OSAWA N MG <45 30° |SQUARE| 4 * | % | x| %
PV200

26 OSAWA N MG <45 30° |SQUARE| 4 * | % | x| %
PV200

312 | OSAWA N MG <45 30° |SQUARE| 4 * | % | x| %
PV200

820 | OSAWA N MG <45 30° |SQUARE| 4 * | % | x| %

- PV200

1620 | OSAWA N MG <45 30° |SQUARE| 4 * | % | x| %

: PV200

620 | OSAWA N MG <45 45° | SQUARE| 6 * | % | x| %

. PV200

420 | OSAWA N-HR MG <45 30° |SQUARE| 3.4 * | % | x| =

- - PV200 :

620 | OSAWA N-HR MG <45 30° |SQUARE| 3.4 * | % | x| =

- : PV200 :
MG . | CORNER

112 | OSAWA N Iy <45 30 |GORVEL 2 x | % | x| =
MG . | CORNER

112 | OSAWA N buna0 <45 30 SRR a * | % | x| %
MG . | CORNER

212 | OSAWA N By <45 30 SRR a * | % | x| %
MG .| BALL

112 | OSAWA N S <45 30 iy 2 * | % | x| %
MG .| BALL

120 | OSAWA N By <45 30 piyes 2 x | % | x| %

* st choice ¥ suitable

>
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G2250 359 | (o e,
G2 general purpose, ball nose G2251 359 | Cmielhme
G2CSB4 361 (——— ]
MDTACS2 364 | el
MDTA210 Y e ———
MDCL2 368 | e
MDTACS3 370 L e
MDTA general purpose, square
MDTAWSH3 | 372 | (el Il
MDTACS4 I —— - |
MDTA410 I — i
mDCL4 37y eSS
MDTA general purpose, roughing MDTAUPR 380 e
MDTACSB2 | 382 =———ioong®
MDTA general purpose, ball nose
MDTA250 384
HF840 390 | s
HF UNI < 40 HRC, 45° chamfer HF440 394 0 e
HF441 K
HF844 405 | |fm———ER
HF UNI < 40 HRC, roughing HF444 409 | SN
HF445 413 o ey
HF342 418 ———
HF842 421 o =W
HF442 425 e
HF UNI < 40 HRC, corner radius HF443 430 )
HF542 435 | [
HF942 s
R
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MATERIAL / HELIX

RANGE | NORM TYPE e HRC | (oL (GEOMETRY 2 |sm<|son ISO S ISO H
MG .| BALL

1112 | OSAWA N By <45 30 e 2 * | % | x| %
MG .| BALL

620 | OSAWA N By <45 30 e 2 * | % | x| %
MG .| BALL

120 | OSAWA N By <45 30 iy 4 * | % | x| %

120 | OSAWA N MG <45 30° |SQUARE| 2 * | % | x| %
PV200

312 | OSAWA N . <45 30° |SQUARE| 2 x | % | x| %

- PV200
MG X

312 | OSAWA N oS <45 30° |SQUARE| 2 x | % | x| %

120 | OSAWA N MG <45 30° | SQUARE| 3 x | % | x| %

- PV200

320 | OSAWA N MG <45 45 |SQUARE| 3 * | % | % | %
PV200

120 | OSAWA N MG <45 30° |SQUARE| 4 x | % | x| %
PV200

316 | OSAWA N MG <45 30° | SQUARE| 4 * | % | * | %
PV200
MG .

320 | OSAWA N oS <45 30° |SQUARE| 4 * | % | x| %

620 | OSAWA | N-UP-NR MG <45 40° Ccas° 3.4 * |« | *
PV200
MG .| BALL

112 | OSAWA N bua00 <45 30 iy 2 x | % | x| %
MG .| BALL

312 | OSAWA N By <45 30 e 2 * | % | * | %
MG o | CHAMFER

320 | OSAWA |  VH/UP By <a0 | 36390 M 4 * | * | % *
MG + oo | CHAMFER

320 | OSAWA |  VH/UP busd0 <40 | 36390 M 4 * | * | % *
MG o oo | CHAMFER

320 | OSAWA |  VH/UP busd0 <a0 | 36390 M 4 * | * | % *
MG oo | CHAMFER

620 | OSAWA | VH/UP-HR buad0 <a0 | 36390 M 4 * | * | % *
MG oo | CHAMFER

620 | OSAWA | VH/UP-HR By <a0 | 36390 MM 4 x | x| * *
MG oo | CHAMFER

620 | OSAWA | VH/UP-HR By <40 | 36390 M 4 * | * | % *
MG © - | CORNER

312 | OSAWA |  VH/UP By <a0 | 36390 SORVEE] 4 * | * | % *
MG © - | CORNER

420 | OSAWA |  VH/UP i <a0 | 36390 SORNER] 4 * | * | % *
MG + - | CORNER

320 | OSAWA |  VH/UP By <a0 | 36390 SORNERI 4 * | x| * *
MG o | CORNER

320 | OSAWA |  VH/UP i <40 | 36390 SONERI 4 * | * | % *
MG .- | CORNER

620 | OSAWA |  VH/UP By <40 | 36390 SORVER] 4 * | * | % *
MG +)2ce | CORNER

420 | OSAWA |  VH/UP By <40 | 36390 SOVERI 4 * | * | % *
MG +)20e | CORNER

420 | OSAWA |  VH/UP bund <40 | 36390 | OSNER L4 * | x| * *

* st choice ¥ suitable

>
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HF642 426 | |———
HF643 449 | ENSSEIRR
HF UNI < 40 HRC, corner radius
HF742 452 — e NN
HF743 455 e e e NN
HF UNI SC < 40 HRC, 45° chamfer + corner radius HF861 458 peo e IINDN
HF850 463 | (N
HF HARD 30+55 HRC, 45° chamfer HF450 467 e R
HF451 a1 | =i
HF852 475 e SR
HF HARD 30+55 HRC, corner radius
HF452 479 | ——
MEFCS2 | 484 | e
MEFCSH3 | 486 & |yl
MEF stainless steel and super alloys, square
MEFCSs | 4t |
MEF600 490 e
MEF901 492 | N
MEF stainless steel and super alloys, roughing
MEF902 | 494 EE====00R
ALU unequal pitch, square HFAL4 498 | pe——
HFAL3 50T —
ALU unequal pitch, corner radius
HFA53 504 ——
MDCSA1 507 i
MDCSA2 509 | (——l
MDCSA3 512 em————
ALU square MDA310 | 514 | | —
MDA311 | 514 | (—s S0
MDA312 | 514  (— S
MDCSAM 517 | | —————
ALU corner radius MCA212R 519 | e
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MATERIAL / HELIX
RANGE | NORM TYPE e HRC | SSUX lGEoMETRY 2 EISOM ISOK ISON ISO S ISOH
MG + 1201200 CORNER
420 | OSAWA VH s <40 3 osvl s * | x| * *
MG + 1201200 CORNER
420 | OSAWA VH By <40 3 osel s * | x| * *
MG + 1201200 CORNER
620 | OSAWA VH By <40 3 os el s x | % | % *
MG + 120200 CORNER
620 | OSAWA VH i <40 3 osnel s * | * | *
120 | OSAWA | VH/UP . <40 | 36°/39° |CR+C45°| 4 x | * | *
PV300
MG , . |CHAMFER
320 | OSAWA uP By 35:55 | 40 P 4 x | * | *
MG , . |CHAMFER
320 | OSAWA uP By 35:55 | 40 P 4 x | % | % *
MG , . |CHAMFER
320 | OSAWA uP By 35:55 | 40 P 4 x | % | % *
MG , . | CORNER
420 | OSAWA up i 35455 | 400 |CORNERI 4 x | % | % *
MG _ . | CORNER
320 | OSAWA uP By 35455 | 400 |SORNERI 4 x | * | * *
116 | OSAWA VA UMG <45 35° | SQUARE| 2 * | * *
ENDLESS
620 | OSAWA VA UMG <45 50° |SQUARE| 3 *x | *x v
ENDLESS
220 | OSAWA VA UMG <45 35° |SQUARE| 4 N « v
ENDLESS
620 | OSAWA VA UMG <45 50° |SQUARE| 68 o « b
ENDLESS
420 | OSAWA | VA-HR UMG <45 45° |SQUARE| 36 *x | * *
ENDLESS
620 | OSAWA | VA-HR UMG <45 45° | SQUARE| 46 | * | * *
- - ENDLESS -
MG .
320 | OSAWA | UPALU S 40° |SQUARE| 4 *
MG .| CORNER
220 | OSAWA | UPALU boLISHED 30 | GoRRl 3 *
MG . | CORNER
320 | OSAWA | UPALU S 30 | SORRl s *
212 | OSAWA ALU MG 25° | SQUARE| 1 *
- POLISHED
120 | OSAWA ALU MG 45° | SQUARE| 2 *
- POLISHED
120 | OSAWA ALU MG 55° | SQUARE| 3 *
: POLISHED
36 OSAWA ALU MG 55° | SQUARE| 3 *
: POLISHED
312 | OSAWA ALU MG 55° | SQUARE| 3 *
- POLISHED
820 | OSAWA ALU MG 55° | SQUARE| 3 *
. POLISHED
612 | OSAWA ALU MG 50° | SQUARE| 6 *
- POLISHED
MG . | CORNER
212 | OSAWA ALU By 250 |SOREL 2 *

* st choice ¥ suitable

>
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ALU ball nose MDCAB2 521 | [————

MEXM2 524 ——— @

MEXM2SC 526

MEX 30+55 HRC, square MEXLN2 528

MEXCS2 533

MEXCL2 535

MEXCL4 539

MEX 30+55 HRC, square
MEXCSHM 541

MEXCLHM 543

— )
—
———s
MEXCS4 537 |
——e
c—
——

MEX 30+55 HRC, roughing MEXCSFR 545

MEXLN2R 547 L @

MEXLS2R 553

MEXCSOR | 555 | [

MEX 30+55 HRC, corner radius MEX410R 558 | (——

MEXLS4R 560

MEX610R | 562 | [

MEX611R 564

MEXMB2SC 568 R~ @

MEX 30+55 HRC, ball nose MEXLNB206 | 575 | F———— @

MExcse2 | 577 | (S

MEXCLSB2 579 —— ]

MEX253 581 | (A

UHM204 584 —_— @

UH < 70 HRC, square

UHLN2 586 r——— @
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MATERIAL / HELIX
RANGE | NORM TYPE e HRC | SSUX lGEoMETRY 2 EISO 7] 1SO K ISON ISO S ISOH
MG .| BALL
112 | OSAWA ALU boLSED 40 piyes 2 *
032 | OSAWA MEX UMG <55 40° |SQUARE| 2 o o *
~ ENDLESS ORANGE
0209 | OSAWA MEX umG <55 40° | SQUARE| 2 * * *
2:0. ENDLESS ORANGE
024 | OSAWA MEX umG <55 40° | SQUARE| 2 * * *
2 ENDLESS ORANGE
120 | OSAWA MEX . <55 30° | SQUARE| 2 * * *
- ENDLESS ORANGE
112 | OSAWA MEX UMG <55 30° | SQUARE| 2 * * *
- ENDLESS ORANGE
125 | OSAWA MEX UMG <55 30° |SQUARE| 4 * * *
- ENDLESS ORANGE
225 | OSAWA MEX UMG <55 | 30°-40° | SQUARE| 4 * * *
- ENDLESS ORANGE -
320 | OSAWA MEX UMG <55 50° | SQUARE| 68 * * *
ENDLESS ORANGE
320 | OSAWA MEX UMG <55 45° | SQUARE| 68 | * * *
ENDLESS ORANGE
620 | OSAWA | MEX-HR umG <55 20° |SQUARE| 34 | * * *
ENDLESS ORANGE
UMG . | CORNER
034 | OSAWA MEX DL e ANGE <55 a0 |GORVEL 2 - * o
UMG .| CORNER
216 | OSAWA MEX DL e ANGE <55 a0 |GORVEL 2 o * -
UMG .| CORNER
120 | OSAWA MEX DL e ANGE <55 a0 |GORNEa s * -
UMG .| CORNER
212 | OSAWA MEX DL NG <55 30 | GaRe 4 * * *
UMG .| CORNER
216 | OSAWA MEX DL NG <55 a0 |SORNEE a * * *
UMG . | CORNER
612 | OSAWA MEX DL NG <55 a2 |SORNEE 6 * * *
UMG .| CORNER
612 | OSAWA MEX DL NG <55 s |CORNEE s * * *
UMG .| BALL
022 | OSAWA MEX DL NG <55 30 iy 2 * * *
UMG .| BALL
02:08 | OSAWA MEX DL NG <55 30 iy 2 * * *
UMG .| BALL
024 | OSAWA MEX DL NG <55 30 iy 2 * * *
UMG .| BALL
052 | OSAWA MEX DL NG <55 30 iy 2 * * *
UMG .| BALL
120 | OSAWA MEX DL NG <55 30 iy 2 * * *
UMG .| BALL
120 | OSAWA MEX DL NG <55 30 iy 2 * * *
UMG .| BALL
120 | OSAWA MEX DL NG <55 30 iy 2 * * *
0.1-09 | OSAWA UH NMG <70 40° | SQUARE| 2 e e *
0. UH RED
024 | OSAWA UH NMG <70 40° | SQUARE| 2 e o *
: UH RED

* st choice ¥ suitable

>
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ITEM No. PAGE

UH600 591

UH < 70 HRC, square
UH612 593

s L
UHM206 595 e @

UH211 597 | C— @
UH212 599 | (E—— @
UHCS2 604
UHF4LN 506 | i— @
UHF4 610 | ——
UH < 70 HRC, corner radius UHCS4 612 | (—
UH410 614 |——
UH411 617 | e ————
UH412 619 | | —

UHMS | 621 | —

UHe10R | 623 |

UHETIR | 625 | (e ——— et

UHMB204 627 —_— @

UHMB206 629 — @

UHLNB2 631 —_— @

UH < 70 HRC, ball nose UHCRB2 | 436 | (i @

UHCSB2 638 | ——

UH250 640 | ——

UH253 642 —
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RANGE | NORM TYPE "’gg:fl'ﬁé/ HRC | SSUX lGEoMETRY 2 mlso M

320 | OSAWA UH NMG <70 50° | SQUARE| 68 | # * *
UH RED
320 | OSAWA UH NMG <70 50° | SQUARE| 68 | # * v
UH RED

032 | OSAWA UH U’;"'\QSD <70 40° CR%’;'UT 2 e e *
1-6 OSAWA UH e <70 00 |CORNERL 2 e e *
024 | OSAWA UH = <70 a0 |CORNERL 2 S % *
142 | OSAWA UH e <70 00 |CORNERL 2 S S *
14 | OSAWA | UP-UH = <70 250 |CORNER 4 e % *
212 | OSAWA UH = <70 250 |CORNER 4 e $ *
142 | OSAWA UH = <70 300 |CORNER 4 e %o *
120 | OSAWA UH UEI\QSD <70 40° CR%’I\'UESR 4 e e *
312 | OSAWA UH e <70 30 |SORNER 4 e e *
212 | OSAWA UH = <70 a0 |CORNERT 4 e % *
616 | OSAWA UH el <70 a0 |SORNEEa % e *
612 | OSAWA UH = <70 ase | CORNER 6 e e *
620 | OSAWA UH Uﬁ'\gSD <70 45° CR(ZE’I\IL;ESR 6 e e -
02-08 | OSAWA UH e <70 30 | B 2 e e *
04-08 | OSAWA UH e <70 0 | pAd 2 S S *
0.2-4 | OSAWA UH Uﬁ’\gSD <70 30° Sg';LE 2 * * v
05-2 | OSAWA UH e <70 30 | pa 2 e e *
120 | OSAWA UH v <70 30° SSELE 2 e e o
120 | OSAWA UH U';“'\QSD <70 30° SSELE 2 e e *
120 | OSAWA UH e <70 0 | pA 2 e e *

* 1stchoice ¥ suitable
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STEEL APPLICATION
— _ sor |
UH*
60 -
MEX*
50 7 HF
Hard
40 MEF
30
\ HF Uni*
2 - G2*
MDTA*
T T T T
50 100 150 200 Ve [m/min]
* 1stchoice ¥ suitable
STAINLESS STEEL APPLICATION
Machinability ISOM
|OW 7 HF
4 Hard*
medium | MEF*
low
medium -
medium -
high G2~
*#
oAk HF Uni*
high
T T T T
40 80 120 160 Ve [m/min]

G2 : general purpose (page 317)
MDTA : general purpose (page 363)
HF UNI : universal purpose (page 387)
HF HARD : special purpose (page 463)
MEF : special purpose (page 483)
MEX : special purpose (page 523)

UH :special purpose (page 583)

* 1stchoice ¥ suitable
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CAST IRON APPLICATION

400 -
HF
Hard
300
200
100 -
G2*
MDTA*
T T T T
50 100 150 200 Ve [m/min]

* 1Istchoice ¥ suitable

NON-FERROUS MATERIALS APPLICATION

24

MDTA*

100 200 300 400 Vc [m/min]

G2 : general purpose (page 317) % 1stchoice ¥ suitable
MDTA : general purpose (page 363)

HF UNI : universal purpose (page 387)

HF HARD : special purpose (page 463)

ALU : special purpose (page 497)

MEX : special purpose (page 523)

UH :special purpose (page 583)
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SUPER ALLOYS APPLICATION

50
40
30

20

25 50 75 100 Ve [m/min]

% 1stchoice ¥ suitable

HARDENED STEEL APPLICATION

70
60
20 1 HF
Hard*
UH*
40 +
MEX*
30
T T T T
50 100 150 200 Ve [m/min]
HF UNI : universal purpose (page 387) * 1stchoice 7 suitable

HF HARD : special purpose (page 463)
MEF : special purpose (page 483)
MEX : special purpose (page 523)

UH :special purpose (page 583)
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G2

GENERAL PURPOSE

# Range of general-purpose endmills, featuring new cutting
geometries and innovative coatings for enhanced performance.
The answer given by Osawa to the market demand for higher
performance tools. Thanks to a fully optimized manufacturing
process and to large production batches the G2 range excels
in the cost-performance ratio.

() Gamma di frese per uso generico, dotate di geometria di
taglio e rivestimenti innovativi per garantire prestazioni ancora
piu elevate. La risposta di Osawa ad un mercato che chiede
utensili sempre pit performanti e competitivi. L'innovazione nei
processi produttivi consente alla gamma G2 di eccellere nel
rapporto qualita-prezzo.

® Produktpalette von Fraser fir allgemeine Anwendungen,
ausgestattet mit einer Schnittgeometrie und innovativen
Beschichtungen zur Gewahrleistung noch hoherer Leistungen.
Die Antwort von Osawa auf einen Markt, der immer
leistungsstarkere und wettbewerbsfahigere Werkzeuge
fordert. Dank der Innovation der Produktionsprozesse zeichnet
sich die Produktreihe G2 durch ein auBBergewdhnliches Preis-
Leistungsverhéltnis aus.

{) Gamme de fraises pour un usage général, dotées de
géométrie de coupe et de revétements innovants pour garantir
des prestations encore plus élevées. C'estla réponse d'Osawa a
un marché qui nécessite d'outils de plus en plus performants et
compétitifs. L'innovation des processus de production permet
ala gamme G2 d'avoir un rapport qualité-prix excellent.

< Gama de fresas para uso genérico, provistas de geometria
de corte y revestimientos innovadores para garantizar
prestaciones aln mas elevadas. La respuesta de Osawa a
un mercado que pide herramientas cada vez con mayor
rendimiento y méas competitivas. La innovacién en los procesos
de produccién permite a la gama G2 sobresalir en la relacion
calidad-precio.

® AccoptumeHT ¢dpes obujero HasHayeHWs, C HOBOMW
reomeTpven U NOKPLITUAMU, rapaHTUPYOLWUMK
BbICOKO3bdEKTUBHYIO paboTy. ITo oTBET KoMMaHuu
Osawa Ha 3anpocbl pbiHKa, KOTOpbI TpebyeT BCE Bonee
KOHKYPEHTOCMOCOBHbIE UHCTPYMEHTbI C  BbICOKUMMU
IKCMNyaTaUMOHHbIMU XapakTepuctukamu. MHHoBauun B
NPOn3BOACTBEHHbIX NpoLeccax n 60ﬂbLL||/|e N3roTaBsinBaemMble
naptun nossonsoT cepun G2 umeTb NpPeBOCXOfHOe
COOTHOLLEHME LieHa-KayecTBo.




G2 - General purpose - Square OSAWA

-1 GB205 osamn || gy || We | s | (7 Y]

NORM HRC
BR 30° || SQUARE

¢

2

cylindrical shank, 2 flutes

* Yo * g
* 1stchoice ¥ suitable

SLOTTING | |SIDEMILLING| | DRILLING ) fe— I%‘

] D D Tol. c C Tol. d(h6) | 1] L z EDP No. Stock
rYPHOOY 1 0/-0.020 4 3 50 2 GB205010 h
o 1.5 0/-0.020 4 45 50 2 GB205015 h
- 2 0/-0.020 4 6 50 2 GB205020 h
CsDTA 3 0/-0.020 4 8 50 2 GB205030 h
a 0/-0.020 4 1 50 2 GB205040 h
— 5 0/-0.020 6 13 50 2 GB205050 h
LFTA 6 0/-0.020 6 15 50 2 GB205060 h
8 0/-0.025 8 20 60 2 GB205080 h
/ 10 0/-0.025 10 30 75 2 GB205100 h
SUTA 12 0/-0.025 12 30 75 2 GB205120 h

h stock standard ¥ non-standard stock M stock exhaustion



G2 - General purpose - Square

OSAWA

CUTTING PARAMETERS

Material Group
150 513 (pif x| (2 JLUN 2| & we Vi nzfnafne]
Hardness/Rm <700 N/mm? 700-1000 N/mm? <40 HRC
ap x ae 0.5D xD 0.5D x D 0.3DxD 0.5DxD
Ve (m/min) 50-60 30-50 20-40 70-90
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
1 17520 | 0.004 120 12740 | 0.003 80 9550 0.003 50 25480 | 0.005 230
2 8760 0.007 120 6370 0.006 80 4780 0.005 50 12740 | 0.009 230
3 5840 0.010 120 4250 0.009 70 3180 0.008 50 8490 0.013 220
a4 4380 0.014 120 3180 0.012 80 2390 0.011 50 6370 0.018 230
5 3500 0.018 130 2550 0.015 80 1910 0.014 50 5100 0.023 240
6 2920 0.023 130 2120 0.020 80 1590 0.017 50 4250 0.030 250
8 2190 0.030 130 1590 0.026 80 1190 0.023 50 3180 0.039 250
10 1750 0.038 130 1270 0.032 80 960 0.029 50 2550 0.049 250
12 1460 0.045 130 1060 0.038 80 800 0.034 50 2120 0.059 250
<D3 mm:ap=0.2D
Material Group
150 513 (pifl x| (2 JLUN 2| & we Vi nzfnafne]
Hardness/Rm <700 N/mm? 700-1000 N/mm? <40 HRC
ap x ae 1.5D x 0.3D 1.5D x 0.3D 1.5D x 0.2D 1.5D x 0.3D
Ve (m/min) 50-60 30-50 20-40 70-90
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) |(mm/min)
1 17520 | 0.004 150 12740 | 0.004 90 9550 0.003 60 25480 | 0.006 290
2 8760 0.009 150 6370 0.007 90 4780 0.007 60 12740 | 0.011 290
3 5840 0.013 150 4250 0.011 90 3180 0.009 60 8490 0.016 280
a4 4380 0.018 150 3180 0.015 90 2390 0.013 60 6370 0.023 290
5 3500 0.023 160 2550 0.019 100 1910 0.017 60 5100 0.029 300
6 2920 0.029 170 2120 0.024 100 1590 0.022 70 4250 0.037 320
8 2190 0.038 160 1590 0.032 100 1190 0.028 70 3180 0.049 310
10 1750 0.048 170 1270 0.040 100 960 0.036 70 2550 0.062 310
12 1460 0.056 160 1060 0.048 100 800 0.042 70 2120 0.073 310
<D3 mm: ae =0.2D
Material Group
EOETE (1] k1] (2 UL 2| & we i nzfnafne]
Hardness/Rm < 700 N/mm? 700-1000 N/mm? <40 HRC
ap x ae D XD D XD 0.5D XD DXD
Vc (m/min) 40-50 30-40 20-30 60-80
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
T 1 14330 | 0.002 60 11150 | 0.002 40 7960 0.002 30 22290 | 0.003 130
2 7170 0.004 60 5570 0.004 40 3980 0.003 30 11150 | 0.006 130
3 4780 0.006 60 3720 0.005 40 2650 0.005 20 7430 0.008 120
a4 3580 0.009 60 2790 0.007 40 1990 0.007 30 5570 0.011 130
5 2870 0.011 60 2230 0.010 40 1590 0.008 30 4460 0.015 130
6 2390 0.014 70 1860 0.012 50 1330 0.011 30 3720 0.019 140
8 1790 0.019 70 1390 0.016 40 1000 0.014 30 2790 0.024 140
10 1430 0.024 70 1110 0.020 40 800 0.018 30 2230 0.031 140
12 1190 0.028 70 930 0.024 40 660 0.021 30 1860 0.037 140
<D3 mm:ap=0.5D
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G2 - General purpose - Square OSAWA

L4

SQUARE

res? =g =7

cylindrical shank, 2 flutes

—

T

2

L x |« [ x| %
* 1stchoice ¥ suitable

SLOTTING | (SIDE MILLING| | DRILLING . }‘* |4"
D D Tol. C CTol. d(hé) | 1 L z EDP No. Stock
1 0/-0.020 4 3 50 2 G2CS2010 h

1.5 0/-0.020 4 4.5 50 2 G2CS2015 h
2 0/-0.020 4 6 50 2 G2CS2020 h
25 0/-0.020 4 7 50 2 G2CS2025 h
3 0/-0.020 4 8 50 2 G2CS2030 h
3.5 0/-0.020 4 10 50 2 G2CS2035 h
4 0/-0.020 4 1 50 2 G2CS2040 h
4.5 0/-0.020 6 13 50 2 G2CS2045 h
5 0/-0.020 6 13 50 2 G2CS2050 h
55 0/-0.020 6 13 50 2 G2CS2055 h
[) 0/-0.020 6 15 50 2 G2CS2060 h
6.5 0/-0.025 8 17 60 2 G2CS2065 h
7 0/-0.025 8 17 60 2 G2Cs2070 h
7.5 0/-0.025 8 17 60 2 G2CS2075 h
8 0/-0.025 8 20 60 2 G2CS2080 h
8.5 0/-0.025 10 23 75 2 G2CS2085 h
9 0/-0.025 10 23 75 2 G2CS2090 h
10 0/-0.025 10 30 75 2 G2CS2100 h
10.5 0/-0.025 12 25 75 2 G2CS2105 h
11 0/-0.025 12 28 75 2 G2CS2110 h
12 0/-0.025 12 30 75 2 G2CS2120 h
13 0/-0.030 16 33 100 2 G2CS2130 h
14 0/-0.030 14 26 83 2 G2CS2140 h
15 0/-0.030 16 40 100 2 G2CS2150 h
16 0/-0.030 16 32 92 2 G2CS2160 h
17 0/-0.030 20 40 100 2 G2CSs2170 h
18 0/-0.030 20 40 100 2 G2CS2180 h
20 0/-0.030 20 40 100 2 G2CS2200 h

h stock standard ¥ non-standard stock M stock exhaustion
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G2 - General purpose - Square OSAWA

CUTTING PARAMETERS

G2CS2
e 72 ERwwE & BwE I (3 [@ @
Hardness/Rm <700 N/mm? 700-1000 N/mm? <40 HRC
ap x ae 0.5DxD 0.5DxD 0.5DxD 0.5DxD
Vc (m/min) 80-100 50-70 30-50 100-120
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) |(mm/min)
1 28660 | 0.004 230 19110 | 0.003 130 12740 | 0.003 80 35030 | 0.005 360

2 14330 | 0.008 230 9550 0.007 130 6370 0.006 80 17520 | 0.010 360
3 9550 0.012 230 6370 0.010 130 4250 0.009 80 11680 | 0.016 360
4 7170 0.016 230 4780 0.014 130 3180 0.012 80 8760 0.021 360
5
6

5730 0.020 230 3820 0.017 130 2550 0.015 80 7010 0.026 360
4780 0.025 240 3180 0.021 140 2120 0.019 80 5840 0.033 380

8 3580 0.032 230 2390 0.027 130 1590 0.024 80 4380 0.042 360
10 2870 0.038 220 1910 0.032 120 1270 0.029 70 3500 0.049 350
12 2390 0.045 220 1590 0.038 120 1060 0.034 70 2920 0.059 340
14 2050 0.052 210 1360 0.044 120 910 0.039 70 2500 0.068 340
16 1790 0.060 210 1190 0.051 120 800 0.045 70 2190 0.078 340
18 1590 0.070 220 1060 0.060 130 710 0.053 70 1950 0.091 350
20 1430 0.080 230 960 0.068 130 640 0.060 80 1750 0.104 360

<D3 mm:ap=0.2D

iy T 2l e e IUUBLCR 2| (s I | £ 2 3 &

Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 40 HRC
ap x ae 1.5D x 0.5D 1.5D x 0.5D 1.5D x 0.5D 1.5D x 0.5D
Vc (m/min) 80-100 50-70 30-50 100-120
D n fn vf n fn vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
1 28660 | 0.005 280 19110 | 0.004 160 12740 | 0.004 90 35030 | 0.006 440

2 14330 | 0.010 280 9550 0.008 160 6370 0.007 90 17520 | 0.012 440
3 9550 0.014 280 6370 0.012 160 4250 0.011 90 11680 | 0.019 440
4 7170 0.019 280 4780 0.016 160 3180 0.014 90 8760 0.025 440
5
6

5730 0.024 280 3820 0.020 160 2550 0.018 90 7010 0.031 440
4780 0.030 290 3180 0.026 160 2120 0.023 100 5840 0.039 460

8 3580 0.038 270 2390 0.033 160 1590 0.029 90 4380 0.050 440
10 2870 0.046 260 1910 0.039 150 1270 0.034 90 3500 0.059 410
12 2390 0.054 260 1590 0.046 150 1060 0.041 90 2920 0.070 410
14 2050 0.062 260 1360 0.053 140 910 0.047 90 2500 0.081 410
16 1790 0.072 260 1190 0.061 150 800 0.054 90 2190 0.094 410
18 1590 0.084 270 1060 0.071 150 710 0.063 90 1950 0.109 430
20 1430 0.096 270 960 0.082 160 640 0.072 90 1750 0.125 440

< D3 mm:ae=0.2D

SO T-T- BT T - T - I 11T

Hardness/Rm < 700 N/mm? 700-1000 N/mm? <40 HRC
ap x ae 0.5D xD 0.5D xD 0.5D xD 0.5DxD
Vc (m/min) 70-90 40-60 25-35 80-100
D n fn vf n fn vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
1 25480 0.002 120 15920 0.002 60 9550 0.002 30 28660 0.003 180

2 12740 | 0.005 120 7960 0.004 60 4780 0.004 30 14330 | 0.006 180
3 8490 0.007 120 5310 0.006 60 3180 0.005 30 9550 0.009 180
4 6370 0.010 120 3980 0.008 60 2390 0.007 30 7170 0.012 180
5
6

DRILLING

5100 0.012 120 3180 0.010 60 1910 0.009 30 5730 0.016 180
4250 0.015 130 2650 0.013 70 1590 0.011 40 4780 0.020 190

8 3180 0.019 120 1990 0.016 60 1190 0.014 30 3580 0.025 180
10 2550 0.023 120 1590 0.019 60 960 0.017 30 2870 0.030 170
12 2120 0.027 110 1330 0.023 60 800 0.020 30 2390 0.035 170
14 1820 0.031 110 1140 0.027 60 680 0.023 30 2050 0.041 170
16 1590 0.036 110 1000 0.031 60 600 0.027 30 1790 0.047 170
18 1420 0.042 120 880 0.036 60 530 0.032 30 1590 0.055 170
20 1270 0.048 120 800 0.041 70 480 0.036 30 1430 0.062 180

<D3 mm:ap=0.5D
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G2 - General purpose - Square OSAWA

L4

SQUARE

=
,

NORM HRC ‘
30°

G2WS2 s o

2|

2

weldon shank, 2 flutes

x| = | * | =
* 1stchoice ¥ suitable

SLOTTING | (SIDE MILLING| | DRILLING ‘ L }‘*|4"
I gl

D D Tol. C CTol. d(hé) | 1 L z EDP No. Stock
3 0/-0.020 6 8 57 2 G2WS2030 h
4 0/-0.020 6 11 57 2 G2WS2040 h
5 0/-0.020 6 13 57 2 G2WS2050 h
[ 0/-0.020 6 13 57 2 G2WS2060 h
8 0/-0.025 8 19 63 2 G2WsS2080 h
10 0/-0.025 10 22 72 2 G2WS2100 h
12 0/-0.025 12 26 83 2 G2WS2120 h
14 0/-0.030 14 26 83 2 G2WS2140 h
16 0/-0.030 16 32 92 2 G2WS2160 h
20 0/-0.030 20 38 104 2 G2WS2200 h

h stock standard ¥ non-standard stock M stock exhaustion
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G2 - General purpose - Square OSAWA

CUTTING PARAMETERS

Material Group
150 513 EER (Paff p JUUNLCY 2| v 3 Vi nzfnafne]
Hardness/Rm <700 N/mm? 700-1000 N/mm? <40 HRC
ap x ae 0.5D xD 0.5D x D 0.5D xD 0.5DxD
Ve (m/min) 80-100 50-70 30-50 100-120
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) |(mm/min)
3 9550 0.012 230 6370 0.010 130 4250 0.009 80 11680 | 0.016 360
4 7170 0.016 230 4780 0.014 130 3180 0.012 80 8760 0.021 360
5 5730 0.020 230 3820 0.017 130 2550 0.015 80 7010 0.026 360
6 4780 0.025 240 3180 0.021 140 2120 0.019 80 5840 0.033 380
8 3580 0.032 230 2390 0.027 130 1590 0.024 80 4380 0.042 360
10 2870 0.038 220 1910 0.032 120 1270 0.029 70 3500 0.049 350
12 2390 0.045 220 1590 0.038 120 1060 0.034 70 2920 0.059 340
14 2050 0.052 210 1360 0.044 120 910 0.039 70 2500 0.068 340
16 1790 0.060 210 1190 0.051 120 800 0.045 70 2190 0.078 340
18 1590 0.070 220 1060 0.060 130 710 0.053 70 1950 0.091 350
20 1430 0.080 230 960 0.068 130 640 0.060 80 1750 0.104 360

<D3 mm:ap=0.2D

SO T-T- BT TP - T - 11T

Hardness/Rm < 700 N/mm? 700-1000 N/mm? <40 HRC
ap x ae 1.5D x 0.3D 1.5D x 0.5D 1.5D x 0.5D 1.5D x 0.5D
Ve (m/min) 80-100 50-70 30-50 100-120
D n fn Vf n fn Vf n fn V§ n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) |(mm/min)
3 9550 0.014 280 6370 0.012 160 4250 0.011 90 11680 | 0.019 440
4 7170 0.019 280 4780 0.016 160 3180 0.014 90 8760 0.025 440
5 5730 0.024 280 3820 0.020 160 2550 0.018 90 7010 0.031 440
6 4780 0.030 290 3180 0.026 160 2120 0.023 100 5840 0.039 460
8 3580 0.038 270 2390 0.033 160 1590 0.029 90 4380 0.050 440
10 2870 0.046 260 1910 0.039 150 1270 0.034 90 3500 0.059 410
12 2390 0.054 260 1590 0.046 150 1060 0.041 90 2920 0.070 410
14 2050 0.062 260 1360 0.053 140 910 0.047 90 2500 0.081 410
16 1790 0.072 260 1190 0.061 150 800 0.054 90 2190 0.094 410
18 1590 0.084 270 1060 0.071 150 710 0.063 90 1950 0.109 430
20 1430 0.096 270 960 0.082 160 640 0.072 90 1750 0.125 440

<D3 mm:ae=0.2D

-y T 2l 72 e IUUBLLR 2| (s I | £ 3 3 &

Hardness/Rm < 700 N/mm? 700-1000 N/mm? <40 HRC
ap x ae DxD DxD 0.5DxD DxD
Vc (m/min) 70-90 40-60 25-35 80-100
D n fn vf n fn vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
@ 3 8490 0.007 120 5310 0.006 60 3180 0.005 30 9550 0.009 180
DRILLING 4 6370 0.010 120 3980 0.008 60 2390 0.007 30 7170 0.012 180
5 5100 0.012 120 3180 0.010 60 1910 0.009 30 5730 0.016 180
6 4250 0.015 130 2650 0.013 70 1590 0.011 40 4780 0.020 190
8 3180 0.019 120 1990 0.016 60 1190 0.014 30 3580 0.025 180
10 2550 0.023 120 1590 0.019 60 960 0.017 30 2870 0.030 170
12 2120 0.027 110 1330 0.023 60 800 0.020 30 2390 0.035 170
14 1820 0.031 110 1140 0.027 60 680 0.023 30 2050 0.041 170
16 1590 0.036 110 1000 0.031 60 600 0.027 30 1790 0.047 170
18 1420 0.042 120 880 0.036 60 530 0.032 30 1590 0.055 170
20 1270 0.048 120 800 0.041 70 480 0.036 30 1430 0.062 180

<D3 mm:ap=0.5D
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G2 - General purpose - Square OSAWA

] /‘/
,
30°

L4

SQUARE

NORM HRC

G221 0'1 1'12 oSaWA || MG ‘<45

2|

2

cylindrical shank, 2 flutes, long

m G2211-G2212

x| = | * | =
* 1stchoice ¥ suitable

SLOTTING | |SIDEMILLING| | DRILLING FIH‘
L |

D D Tol. [ CTol. d(hé) | 1 L z EDP No. Stock
2 0/-0.030 4 9 75 2 G2210020 h
3 0/-0.030 4 15 75 2 G2210030 h
4 0/-0.030 4 20 75 2 G2210040 h
5 0/-0.030 6 25 75 2 G2210050 h
6 0/-0.030 6 25 75 2 G2210060 h
5 0/-0.030 6 30 100 2 G2211050 h
6 0/-0.030 6 30 100 2 G2211060 h
8 0/-0.035 8 35 100 2 G2211080 h
10 0/-0.035 10 40 100 2 G2211100 h
12 0/-0.035 12 45 100 2 G2211120 h
8 0/-0.035 8 40 150 2 G2212080 h
10 0/-0.035 10 50 150 2 G2212100 h
12 0/-0.035 12 50 150 2 G2212120 h
16 0/-0.040 16 70 150 2 G2212160 h

h stock standard ¥ non-standard stock M stock exhaustion
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G2 - General purpose - Square

OSAWA

CUTTING PARAMETERS

Material Group
150 513 EER (Paff p JUUNLCY 2| v 3 Vi nzfnafne]
Hardness/Rm <700 N/mm? 700-1000 N/mm? <40 HRC
ap x ae 0.5D xD 0.5D x D 0.5D xD 0.5Dx D
Ve (m/min) 70-90 45-65 30-50 80-120
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) |(mm/min)
SLOTTING 2 12740 | 0.007 180 8760 0.006 100 6370 0.005 70 15920 | 0.009 290
3 8490 0.010 170 5840 0.009 100 4250 0.008 60 10620 | 0.013 280
4 6370 0.014 180 4380 0.012 100 3180 0.011 70 7960 0.018 290
5 5100 0.018 180 3500 0.015 110 2550 0.014 70 6370 0.023 300
6 4250 0.023 190 2920 0.019 110 2120 0.017 70 5310 0.029 310
8 3180 0.030 190 2190 0.026 110 1590 0.023 70 3980 0.039 310
10 2550 0.035 180 1750 0.030 100 1270 0.026 70 3180 0.046 290
12 2120 0.041 170 1460 0.035 100 1060 0.031 70 2650 0.053 280
<D3 mm:ap=0.2D
Material Group
0515 EER (Paff pe UBTY 2| [P ICY 3 [t vz v e
Hardness/Rm < 700 N/mm? 700-1000 N/mm? <40 HRC
ap x ae 1.5D x 0.5D 1.5D x 0.5D 1.5D x 0.5D 1.5D x 0.5D
Vc (m/min) 70-90 45-65 30-50 80-120
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) |(mm/min)
2 12740 | 0.008 210 8760 0.007 130 6370 0.006 80 15920 | 0.011 350
3 8490 0.012 200 5840 0.010 120 4250 0.009 80 10620 | 0.016 330
4 6370 0.017 210 4380 0.014 130 3180 0.013 80 7960 0.022 350
5 5100 0.022 220 3500 0.018 130 2550 0.016 80 6370 0.028 360
6 4250 0.027 230 2920 0.023 130 2120 0.020 90 5310 0.035 370
8 3180 0.036 230 2190 0.031 130 1590 0.027 90 3980 0.047 370
10 2550 0.042 210 1750 0.036 120 1270 0.032 80 3180 0.055 350
12 2120 0.049 210 1460 0.042 120 1060 0.037 80 2650 0.064 340
< D3 mm:ae=0.2D
Material Group
150 513 EER (Pa i p JUBLCY 2| ps TN 3| (Vi nzfnafne]
Hardness/Rm < 700 N/mm? 700-1000 N/mm? <40 HRC
ap x ae DXD DXD 0.5D XD DXD
Vc (m/min) 60-80 40-60 25-45 70-110
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
DRILLING 2 11150 | 0.004 90 7960 0.004 60 5570 0.003 40 14330 | 0.005 160
3 7430 0.006 90 5310 0.005 50 3720 0.005 30 9550 0.008 150
4 5570 0.008 90 3980 0.007 60 2790 0.006 40 7170 0.011 160
5 4460 0.011 100 3180 0.009 60 2230 0.008 40 5730 0.014 160
6 3720 0.014 100 2650 0.011 60 1860 0.010 40 4780 0.018 170
8 2790 0.018 100 1990 0.015 60 1390 0.014 40 3580 0.023 170
10 2230 0.021 90 1590 0.018 60 1110 0.016 30 2870 0.027 160
12 1860 0.025 90 1330 0.021 60 930 0.018 30 2390 0.032 150
<D3 mm:ap=0.5D
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G2 - General purpose - Square

OSAWA

326

CUTTING PARAMETERS

Material Group
EOEE EER EEwm v (3 (ps JUg < (v 2 ns ne
Hardness/Rm < 700 N/mm? 700-1000 N/mm? <40 HRC
ap x ae 0.3DxD 0.3DxD 0.3DxD 0.3DxD
Ve (m/min) 55-75 40-60 20-40 70-90
T D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) |(mm/min)
8 2590 0.026 130 1990 0.022 90 1190 0.020 50 3180 0.034 210
10 2070 0.032 130 1590 0.027 90 960 0.024 50 2550 0.042 210
12 1730 0.036 120 1330 0.031 80 800 0.027 40 2120 0.047 200
14 1480 0.042 120 1140 0.036 80 680 0.032 40 1820 0.055 200
16 1290 0.048 120 1000 0.041 80 600 0.036 40 1590 0.062 200
Material Group
ORIk EER (sl ps RTINY 2/ (s QU (v 2 ns e
Hardness/Rm < 700 N/mm? 700-1000 N/mm? <40 HRC
ap x ae 1.5D x 0.3D 1.5D x0.3D 1.5D x 0.3D 1.5D x 0.3D
Ve (m/min) 55-75 40-60 20-40 70-90
TN D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) |(mm/min)
8 2590 0.031 160 1990 0.027 110 1190 0.023 60 3180 0.041 260
10 2070 0.038 160 1590 0.033 100 960 0.029 60 2550 0.050 250
12 1730 0.043 150 1330 0.037 100 800 0.032 50 2120 0.056 240
14 1480 0.050 150 1140 0.043 100 680 0.038 50 1820 0.066 240
16 1290 0.058 150 1000 0.049 100 600 0.043 50 1590 0.075 240
Material Group
EUETE EER EEwm v (3 (s QU < (v s fne
Hardness/Rm < 700 N/mm? 700-1000 N/mm? <40 HRC
ap x ae DXD DXD 0.5DXD D XD
@ Ve (m/min) 50-70 35.55 20-30 60-80
T D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
8 2390 0.016 70 1790 0.013 50 1000 0.012 20 2790 0.020 110
10 1910 0.019 70 1430 0.016 50 800 0.014 20 2230 0.025 110
12 1590 0.022 70 1190 0.018 40 660 0.016 20 1860 0.028 100
14 1360 0.025 70 1020 0.021 40 570 0.019 20 1590 0.033 100
16 1190 0.029 70 900 0.024 40 500 0.022 20 1390 0.037 100




G2 - General purpose - Square OSAWA

\
OSAWA || p MG <45 .
NORM BR || HRC Vi o
o 45° || SQUARE 3
cylindrical shank, 3 flutes
* | v ok | %
% 1stchoice ¥ suitable
o] | NN P
| ==
< L 1
D D Tol. c CTol. | d(hé) I I L z EDP No. Stock —
TYPHOQ
1 0/-0.020 4 3 50 3 GB305010 h oL OON
1.5 0/-0.020 4 45 50 3 GB305015 h
2 0/-0.020 4 6 50 3 GB305020 h T
3 0/-0.020 4 8 50 3 GB305030 h
4 0/-0.020 4 11 50 3 GB305040 h
5 0/-0.020 6 13 50 3 GB305050 h T
6 0/-0.020 6 15 50 3 GB305060 h LFTA
8 0/-0.025 8 20 60 3 GB305080 h
\
10 0/-0.025 10 30 75 3 GB305100 h )
12 0/-0.025 12 30 75 3 GB305120 h -

h stock standard ¥ non-standard stock M stock exhaustion
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G2 - General purpose - Square

OSAWA

328

CUTTING PARAMETERS

Material Group
150 513 (pif x| (2 JLUN 2| & we Vi nzfnafne]
Hardness/Rm <700 N/mm? 700-1000 N/mm? <40 HRC
ap x ae 0.5D xD 0.5D x D 0.3DxD 0.5Dx D
Ve (m/min) 50-60 30-50 20-40 70-90
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
1 17520 | 0.003 160 12740 | 0.003 100 9550 0.002 60 25480 | 0.004 300
2 8760 0.006 160 6370 0.005 100 4780 0.004 60 12740 | 0.008 300
3 5840 0.009 150 4250 0.007 90 3180 0.006 60 8490 0.011 280
a4 4380 0.012 160 3180 0.010 100 2390 0.009 60 6370 0.016 300
5 3500 0.015 160 2550 0.013 100 1910 0.012 70 5100 0.020 310
6 2920 0.020 170 2120 0.017 110 1590 0.015 70 4250 0.026 330
8 2190 0.026 170 1590 0.022 100 1190 0.019 70 3180 0.033 320
10 1750 0.032 170 1270 0.028 110 960 0.024 70 2550 0.042 320
12 1460 0.038 170 1060 0.033 100 800 0.029 70 2120 0.050 320
<D3 mm:ap=0.2D
Material Group
150 513 (pifl x| (2 JLUN 2| & we Vi nzfnafne]
Hardness/Rm <700 N/mm? 700-1000 N/mm? <40 HRC
ap x ae 1.5D x 0.3D 1.5D x 0.3D 1.5D x 0.2D 1.5D x 0.3D
Ve (m/min) 50-70 40-50 20-40 80-100
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) |(mm/min)

1 19110 | 0.004 210 14330 | 0.003 130 9550 0.003 80 28660 | 0.005 400
2 9550 0.007 210 7170 0.006 130 4780 0.005 80 14330 | 0.009 400
3 6370 0.010 200 4780 0.009 130 3180 0.008 70 9550 0.013 380
a4 4780 0.014 210 3580 0.012 130 2390 0.011 80 7170 0.019 400
5 3820 0.018 210 2870 0.016 140 1910 0.014 80 5730 0.024 410
6 3180 0.024 230 2390 0.020 140 1590 0.018 80 4780 0.031 440
8 2390 0.031 220 1790 0.026 140 1190 0.023 80 3580 0.040 430
10 1910 0.039 220 1430 0.033 140 960 0.029 80 2870 0.051 440
12 1590 0.046 220 1190 0.039 140 800 0.035 80 2390 0.060 430

<D3 mm:ae=0.1D



G2 - General purpose - Square OSAWA

<45
HRC

45°

G2CSH3 =

cylindrical shank, 3 flutes

———

£

SQUARE

L x |« [ x| %
% 1stchoice ¥ suitable

]| NN\

| =]
| L |

D D Tol. C CTol. d(hé) | 1 L z EDP No. Stock
1 0/-0.020 4 3 50 3 G2CSH3010 h
1.5 0/-0.020 4 4.5 50 3 G2CSH3015 h
2 0/-0.020 4 6 50 3 G2CSH3020 h
2.5 0/-0.020 4 7 50 3 G2CSH3025 h
3 0/-0.020 4 8 50 3 G2CSH3030 h
3.5 0/-0.020 4 10 50 3 G2CSH3035 h
4 0/-0.020 4 11 50 3 G2CSH3040 h
4.5 0/-0.020 6 13 50 3 G2CSH3045 h
5 0/-0.020 6 13 50 3 G2CSH3050 h
5.5 0/-0.020 6 13 50 3 G2CSH3055 h
6 0/-0.020 6 15 50 3 G2CSH3060 h
6.5 0/-0.025 8 17 60 3 G2CSH3065 h
7 0/-0.025 8 17 60 3 G2CSH3070 h
7.5 0/-0.025 8 17 60 3 G2CSH3075 h
8 0/-0.025 8 20 60 3 G2CSH3080 h
8.5 0/-0.025 10 23 75 3 G2CSH3085 h
9 0/-0.025 10 23 75 3 G2CSH3090 h
10 0/-0.025 10 30 75 3 G2CSH3100 h
11 0/-0.025 12 28 75 3 G2CSH3110 h
12 0/-0.025 12 30 75 3 G2CSH3120 h
14 0/-0.030 14 26 83 3 G2CSH3140 h
16 0/-0.030 16 32 92 3 G2CSH3160 h
18 0/-0.030 20 40 100 3 G2CSH3180 h
20 0/-0.030 20 40 100 3 G2CSH3200 h

h stock standard ¥ non-standard stock M stock exhaustion
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G2 - General purpose - Square

OSAWA

330

CUTTING PARAMETERS

G2CSH3
R 72 DEwwE @ EwE I 3 [@ @
Hardness/Rm < 700 N/mm? 700-1000 N/mm? <40 HRC

ap x ae 0.5D xD 0.5D x D 0.5D xD 0.5DxD

Ve (m/min) 80-100 50-70 30-50 80-120
D n fn Vf n fn Vf n fn Vf n fn Vf

(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) |(mm/min)
1 28660 | 0.003 260 19110 | 0.003 150 12740 | 0.002 90 31850 | 0.004 370
2 14330 | 0.006 270 9550 0.005 150 6370 0.005 90 15920 | 0.008 390
sLaTiNG 3 9550 0.009 270 6370 0.008 150 4250 0.007 90 10620 | 0.012 390
a4 7170 0.013 270 4780 0.011 150 3180 0.009 90 7960 0.016 390
5 5730 0.016 270 3820 0.013 150 2550 0.012 90 6370 0.020 390
6 4780 0.019 270 3180 0.016 150 2120 0.014 90 5310 0.024 390
8 3580 0.025 270 2390 0.021 150 1590 0.019 90 3980 0.033 390
10 2870 0.031 270 1910 0.027 150 1270 0.023 90 3180 0.041 390
12 2390 0.040 290 1590 0.034 160 1060 0.030 100 2650 0.052 410
14 2050 0.046 280 1360 0.039 160 910 0.035 90 2270 0.060 410
16 1790 0.056 300 1190 0.048 170 800 0.042 100 1990 0.073 440
18 1590 0.065 310 1060 0.055 180 710 0.049 100 1770 0.085 450
20 1430 0.075 320 960 0.064 180 640 0.056 110 1590 0.098 470
<D3 mm:ap= 0.2D
T 72 DRwwE BwE I (3 (@ @
Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 40 HRC
ap x ae 1.5D x 0.3D 1.5D x 0.3D 1.5D x 0.3D 1.5D x 0.3D

Vc (m/min) 90-110 60-80 40-60 110-120

D n fn vf n fn vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)

1 31850 | 0.004 340 22290 | 0.003 200 15920 | 0.003 130 38220 | 0.005 540
2 15920 | 0.008 360 11150 | 0.006 210 7960 0.006 130 19110 | 0.010 560
3 10620 | 0.011 360 7430 0.010 210 5310 0.008 130 12740 | 0.015 560
4 7960 0.015 360 5570 0.013 210 3980 0.011 130 9550 0.020 560
5 6370 0.019 360 4460 0.016 210 3180 0.014 130 7640 0.024 560
6 5310 0.023 360 3720 0.019 210 2650 0.017 130 6370 0.029 560
8 3980 0.030 360 2790 0.026 210 1990 0.023 130 4780 0.039 560
10 3180 0.038 360 2230 0.032 210 1590 0.028 130 3820 0.049 560
12 2650 0.048 380 1860 0.041 230 1330 0.036 140 3180 0.062 600
14 2270 0.056 380 1590 0.047 230 1140 0.042 140 2730 0.072 590
16 1990 0.068 400 1390 0.057 240 1000 0.051 150 2390 0.088 630
18 1770 0.078 410 1240 0.066 250 880 0.059 150 2120 0.101 640
20 1590 0.090 430 1110 0.077 250 800 0.068 160 1910 0.117 670

<D3mm:ae=0.1D



G2 - General purpose - Square OSAWA

=
,

NORM HRC ‘
45°

G2WSH3 s o

2|

SQUARE

weldon shank, 3 flutes

A

x| = | x| =
% 1stchoice ¥ suitable

| AL

y L \
D D Tol. (o CTol. d(h6) 1 11 L z EDP No. Stock
3 0/-0.020 6 8 57 3 G2WSH3030 h
4 0/-0.020 6 " 57 3 G2WSH3040 h
5 0/-0.020 6 13 57 3 G2WSH3050 h
6 0/-0.020 6 13 57 3 G2WSH3060 h
8 0/-0.025 8 19 63 3 G2WSH3080 h
10 0/-0.025 10 22 72 3 G2WSH3100 h
12 0/-0.025 12 26 83 3 G2WSH3120 h
14 0/-0.030 14 26 83 3 G2WSH3140 h
16 0/-0.030 16 32 92 3 G2WSH3160 h
20 0/-0.030 20 38 104 3 G2WSH3200 h

h stock standard ¥ non-standard stock M stock exhaustion
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OSAWA
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CUTTING PARAMETERS

Material Group
150 513 EER (Paff p JUUNLCY 2| v 3 Vi nzfnafne]
Hardness/Rm <700 N/mm? 700-1000 N/mm? <40 HRC
ap x ae 0.5D xD 0.5D x D 0.5D xD 0.5Dx D
Ve (m/min) 80-100 50-70 30-50 80-120
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) |(mm/min)
3 9550 0.009 270 6370 0.008 150 4250 0.007 90 10620 | 0.012 390
4 7170 0.013 270 4780 0.011 150 3180 0.009 90 7960 0.016 390
5 5730 0.016 270 3820 0.013 150 2550 0.012 90 6370 0.020 390
6 4780 0.019 270 3180 0.016 150 2120 0.014 90 5310 0.024 390
8 3580 0.025 270 2390 0.021 150 1590 0.019 90 3980 0.033 390
10 2870 0.031 270 1910 0.027 150 1270 0.023 90 3180 0.041 390
12 2390 0.040 290 1590 0.034 160 1060 0.030 100 2650 0.052 410
14 2050 0.046 280 1360 0.039 160 910 0.035 90 2270 0.060 410
16 1790 0.056 300 1190 0.048 170 800 0.042 100 1990 0.073 440
18 1590 0.065 310 1060 0.055 180 710 0.049 100 1770 0.085 450
20 1430 0.075 320 960 0.064 180 640 0.056 110 1590 0.098 470
<D3 mm:ap=0.2D
Material Group
6515 EER (Paff o JIUBTY 2| [P ITY 3 [t vz v e
Hardness/Rm < 700 N/mm? 700-1000 N/mm? <40 HRC
ap x ae 1.5D x 0.3D 1.5D x0.3D 1.5D x 0.3D 1.5D x 0.3D
Ve (m/min) 90-110 60-80 40-60 110-120
D n fn Vf n fn Vf n fn V§ n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) |(mm/min)
3 10620 | 0.011 360 7430 0.010 210 5310 0.008 130 12740 | 0.015 560
a4 7960 0.015 360 5570 0.013 210 3980 0.011 130 9550 0.020 560
5 6370 0.019 360 4460 0.016 210 3180 0.014 130 7640 0.024 560
6 5310 0.023 360 3720 0.019 210 2650 0.017 130 6370 0.029 560
8 3980 0.030 360 2790 0.026 210 1990 0.023 130 4780 0.039 560
10 3180 0.038 360 2230 0.032 210 1590 0.028 130 3820 0.049 560
12 2650 0.048 380 1860 0.041 230 1330 0.036 140 3180 0.062 600
14 2270 0.056 380 1590 0.047 230 1140 0.042 140 2730 0.072 590
16 1990 0.068 400 1390 0.057 240 1000 0.051 150 2390 0.088 630
18 1770 0.078 410 1240 0.066 250 880 0.059 150 2120 0.101 640
20 1590 0.090 430 1110 0.077 250 800 0.068 160 1910 0.117 670

<D3mm:ae=0.1D



G2 - General purpose - Square OSAWA

G2310-11-12 e Wl = (7 (2

NORM HRC /]
45° SQUARE z3

cylindrical shank, 3 flutes, long

L x |« [ x| %
% 1stchoice ¥ suitable

]| NN\

| =

I L 1
D D Tol. C CTol. d(hé) | 1 L z EDP No. Stock
2 0/-0.030 4 9 75 3 G2310020 h
3 0/-0.030 4 15 75 3 G2310030 h
4 0/-0.030 4 20 75 S G2310040 h
5 0/-0.030 6 25 75 3 G2310050 h
[) 0/-0.030 6 25 75 3 G2310060 h
4 0/-0.030 6 25 100 S G2311040 h
5 0/-0.030 6 30 100 3 G2311050 h
6 0/-0.030 6 30 100 3 G2311060 h
7 0/-0.030 8 35 100 3 G2311070 h
8 0/-0.035 8 35 100 3 G2311080 h
9 0/-0.035 10 40 100 3 G2311090 h
10 0/-0.035 10 40 100 3 G2311100 h
11 0/-0.035 12 45 100 3 G2311110 h
12 0/-0.035 12 45 100 S G2311120 h
8 0/-0.035 8 40 150 3 G2312080 h
10 0/-0.035 10 50 150 3 G2312100 h
12 0/-0.035 12 50 150 S G2312120 h
16 0/-0.040 16 70 150 3 G2312160 h
20 0/-0.040 20 80 150 3 G2312200 h

h stock standard ¥ non-standard stock M stock exhaustion
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G2 - General purpose - Square

OSAWA

CUTTING PARAMETERS

Material Group
OREE EEwxE @ EwE I 3 [@ @
Hardness/Rm <700 N/mm? 700-1000 N/mm? <40 HRC
ap x ae 0.5D xD 0.5D x D 0.5D xD 0.5Dx D
Ve (m/min) 60-80 35-55 25-35 80-100
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) |(mm/min)
SLOTTING 2 11150 | 0.006 190 7170 0.005 100 4780 0.004 60 14330 | 0.007 310
3 7430 0.008 190 4780 0.007 100 3180 0.006 60 9550 0.011 310
4 5570 0.011 190 3580 0.010 100 2390 0.008 60 7170 0.015 310
5 4460 0.014 190 2870 0.012 100 1910 0.011 60 5730 0.018 310
6 3720 0.017 190 2390 0.014 100 1590 0.013 60 4780 0.022 310
8 2790 0.023 190 1790 0.019 100 1190 0.017 60 3580 0.029 310
10 2230 0.028 190 1430 0.024 100 960 0.021 60 2870 0.037 310
12 1860 0.036 200 1190 0.031 110 800 0.027 60 2390 0.047 340
<D3 mm:ap=0.2D
Material Group
0515 EER (Paff pe UBTY 2| [P ICY 3 [t vz v e
Hardness/Rm < 700 N/mm? 700-1000 N/mm? <40 HRC
ap x ae 1.5D x 0.3D 1.5D x 0.3D 1.5D x 0.3D 1.5D x 0.3D
Vc (m/min) 70-90 45-65 30-50 80-120
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) |(mm/min)
2 12740 | 0.007 270 8760 0.006 160 6370 0.005 100 15920 | 0.009 440
3 8490 0.011 270 5840 0.009 160 4250 0.008 100 10620 | 0.014 440
4 6370 0.014 270 4380 0.012 160 3180 0.011 100 7960 0.018 440
5 5100 0.018 270 3500 0.015 160 2550 0.013 100 6370 0.023 440
6 4250 0.021 270 2920 0.018 160 2120 0.016 100 5310 0.027 440
8 3180 0.028 270 2190 0.024 160 1590 0.021 100 3980 0.037 440
10 2550 0.035 270 1750 0.030 160 1270 0.026 100 3180 0.046 440
12 2120 0.045 290 1460 0.038 170 1060 0.034 110 2650 0.059 470
<D3mm:ae=0.1D
Material Group
DEE #COOwweER EwE v frafro] o
Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 40 HRC
ap x ae 1.5D x 0.2D 1.5D x 0.2D 1.5D x 0.2D 1.5D x 0.2D
Vc (m/min) 55-75 40-60 20-40 70-90
AL D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
8 2590 0.020 160 1990 0.017 100 1190 0.015 50 3180 0.026 250
10 2070 0.025 160 1590 0.021 100 960 0.019 50 2550 0.033 250
12 1730 0.032 170 1330 0.027 110 800 0.024 60 2120 0.042 260
14 1480 0.037 160 1140 0.031 110 680 0.028 60 1820 0.048 260
16 1290 0.045 170 1000 0.038 110 600 0.034 60 1590 0.059 280
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G2 - General purpose - Square OSAWA

== \
OSAWA || p MG <45 71 Z Z .
NORM BR || HRC Vi o
o 30° || SQUARE 7]
cylindrical shank, 4 flutes
*x | % k| %
* 1stchoice ¥ suitable
d(hé)I ID
| =
I L 1
D D Tol. c CTol. | d(h6) | 1 L z EDP No. Stock —
TYPHOA
1 0/-0.020 4 3 50 4 GB405010 h oL OON
1.5 0/-0.020 4 45 50 4 GB405015 h
2 0/-0.020 4 6 50 4 GB405020 h I
3 0/-0.020 4 8 50 4 GB405030 h
a4 0/-0.020 4 11 50 4 GB405040 h
5 0/-0.020 6 13 50 4 GB405050 h I
6 0/-0.020 6 15 50 4 GB405060 h LFTA
8 0/-0.025 8 20 60 4 GB405080 h
\
10 0/-0.025 10 30 75 4 GB405100 h ,
"
12 0/-0.025 12 30 75 4 GB405120 h o

h stock standard ¥ non-standard stock M stock exhaustion
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G2 - General purpose - Square

OSAWA
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CUTTING PARAMETERS

Material Group
150 513 (pif x| (2 JLUN 2| & we Vi nzfnafne]
Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 40 HRC
ap x ae 1.5D x 0.2D 1.5D x 0.2D 1.5D x 0.2D 1.5D x 0.2D
Ve (m/min) 50-70 40-50 20-40 80-100
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) [(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) |(mm/min)

1 19110 | 0.003 250 14330 | 0.003 160 9550 0.002 90 28660 | 0.004 480
2 9550 0.006 250 7170 0.006 160 4780 0.005 90 14330 | 0.008 480
3 6370 0.010 250 4780 0.008 160 3180 0.007 90 9550 0.013 480
a4 4780 0.013 250 3580 0.011 160 2390 0.010 90 7170 0.017 480
5 3820 0.016 250 2870 0.014 160 1910 0.012 90 5730 0.021 480
6 3180 0.020 260 2390 0.017 160 1590 0.015 100 4780 0.026 500
8 2390 0.026 250 1790 0.022 160 1190 0.019 90 3580 0.034 480
10 1910 0.031 240 1430 0.026 150 960 0.023 90 2870 0.040 460
12 1590 0.036 230 1190 0.031 150 800 0.027 90 2390 0.047 450

<D3 mm:ae=0.1D



G2 - General purpose - Square OSAWA

L4

G2CS4 EN=B

u

SQUARE
cylindrical shank, 4 flutes
L x |« [ x| %
% 1stchoice ¥ suitable
dhe)] o
| i
‘ L !
D D Tol. c CTol. | d(hé) I I L z EDP No. Stock
1 0/-0.020 4 3 50 4 G2CS4010 h
1.5 0/-0.020 4 45 50 4 G2CS4015 h
2 0/-0.020 4 6 50 4 G2CS4020 h
2.5 0/-0.020 4 7 50 4 G2CS4025 h
3 0/-0.020 4 8 50 4 G2CS4030 h
3.5 0/-0.020 4 10 50 4 G2C54035 h
4 0/-0.020 4 11 50 4 G2CS4040 h
45 0/-0.020 6 13 50 4 G2CS4045 h
5 0/-0.020 6 13 50 4 G2CS4050 h
5.5 0/-0.020 6 13 50 4 G2CS4055 h
6 0/-0.020 6 15 50 4 G2CS4060 h
6.5 0/-0.025 8 17 60 4 G2CS4065 h
7 0/-0.025 8 17 60 4 G2CS4070 h
7.5 0/-0.025 8 17 60 4 G2CS4075 h
8 0/-0.025 8 20 60 4 G2CS4080 h
8.5 0/-0.025 10 23 75 4 G2CS4085 h
9 0/-0.025 10 23 75 4 G2C54090 h
9.5 0/-0.025 10 25 75 4 G2CS4095 h
10 0/-0.025 10 30 75 4 G2CS4100 h
10.5 0/-0.025 12 25 75 4 G2CS4105 h
11 0/-0.025 12 30 75 4 G2CS4110 h
11.5 0/-0.025 12 28 75 4 G2CS4115 h
12 0/-0.025 12 30 75 4 G2CS4120 h
12,5 0/-0.030 14 26 83 4 G2CS4125 h
13 0/-0.030 14 26 83 4 G2CS4130 h
135 0/-0.030 14 26 83 4 G2CS4135 h
14 0/-0.030 14 26 83 4 G2CS4140 h
14.5 0/-0.030 16 32 92 4 G2CS4145 h
15 0/-0.030 16 32 92 4 G2CS4150 h
15.5 0/-0.030 16 32 92 4 G2CS4155 h
16 0/-0.030 16 32 92 4 G2CS4160 h
17 0/-0.030 20 40 100 4 G2CS4170 h
18 0/-0.030 20 40 100 4 G2CS4180 h
19 0/-0.030 20 40 100 4 G2CS4190 h
20 0/-0.030 20 40 100 4 G2CS4200 h
22 0/-0.030 25 40 100 4 G2CS4220 h
25 0/-0.030 25 40 100 4 G2CS4250 h

h stock standard ¥ non-standard stock M stock exhaustion
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G2 - General purpose - Square

OSAWA
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CUTTING PARAMETERS

G2CS4
vaerislerw | B[ ERwwE & BwE I (3 [@ @
Hardness/Rm < 700 N/mm? 700-1000 N/mm? <40 HRC
ap x ae 1.5D x 0.2D 1.5D x 0.2D 1.5D x 0.2D 1.5D x 0.2D
Ve (m/min) 80-100 50-70 30-50 100-120
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) |(mm/min)
1 28660 | 0.004 400 19110 | 0.003 230 12740 | 0.003 130 35030 | 0.005 640
2 14330 | 0.007 400 9550 0.006 230 6370 0.005 130 17520 | 0.009 640
3 9550 0.010 380 6370 0.009 220 4250 0.008 130 11680 | 0.013 610
a4 7170 0.013 370 4780 0.011 210 3180 0.010 120 8760 0.017 590
5 5730 0.016 370 3820 0.014 210 2550 0.012 120 7010 0.021 580
6 4780 0.019 360 3180 0.016 210 2120 0.014 120 5840 0.025 580
8 3580 0.025 360 2390 0.021 200 1590 0.019 120 4380 0.033 570
10 2870 0.032 370 1910 0.027 210 1270 0.024 120 3500 0.042 580
12 2390 0.040 380 1590 0.034 220 1060 0.030 130 2920 0.052 610
14 2050 0.047 390 1360 0.040 220 910 0.035 130 2500 0.061 610
16 1790 0.054 390 1190 0.046 220 800 0.041 130 2190 0.070 610
18 1590 0.060 380 1060 0.051 220 710 0.045 130 1950 0.078 610
20 1430 0.065 370 960 0.055 210 640 0.049 120 1750 0.085 590
22 1300 0.073 380 870 0.062 220 580 0.055 130 1590 0.095 600
25 1150 0.083 380 760 0.071 210 510 0.062 130 1400 0.108 600

<D3 mm:ae=0.1D



G2 - General purpose - Square OSAWA

<45
HRC

G2WS4 s T

NORM

A
30°

L4

SQUARE

u ’

weldon shank, 4 flutes

x| = | x| =
% 1stchoice ¥ suitable

aef [ O 3 b

| =

| L |
D D Tol. C CTol. d(hé) | 1 L z EDP No. Stock
3 0/-0.020 6 8 57 4 G2WS4030 h
4 0/-0.020 6 11 57 4 G2WS4040 h
5 0/-0.020 6 13 57 4 G2WS4050 h
6 0/-0.020 6 13 57 4 G2WS4060 h
8 0/-0.025 8 19 63 4 G2WS4080 h
10 0/-0.025 10 22 72 4 G2WS4100 h
12 0/-0.025 12 26 83 4 G2WS4120 h
14 0/-0.030 14 26 83 4 G2WS4140 h
16 0/-0.030 16 32 92 4 G2WS4160 h
20 0/-0.030 20 38 104 4 G2WS4200 h

h stock standard ¥ non-standard stock M stock exhaustion
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OSAWA
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G2wWs4

CUTTING PARAMETERS

Material Group
150 513 EER (Paff p JUUNLCY 2| v 3 Vi nzfnafne]
Hardness/Rm < 700 N/mm? 700-1000 N/mm? <40 HRC
ap x ae 1.5D x 0.2D 1.5D x 0.2D 1.5D x 0.2D 1.5D x 0.2D
Ve (m/min) 80-100 50-70 30-50 100-120
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) |(mm/min)
3 9550 0.01 380 6370 | 0.0085 220 4250 | 0.0075 130 11680 | 0.013 610
4 7170 0.013 370 4780 0.011 210 3180 0.010 120 8760 0.017 590
5 5730 0.016 370 3820 0.014 210 2550 0.012 120 7010 0.021 580
6 4780 0.019 360 3180 0.016 210 2120 0.014 120 5840 0.025 580
8 3580 0.025 360 2390 0.021 200 1590 0.019 120 4380 0.033 570
10 2870 0.032 370 1910 0.027 210 1270 0.024 120 3500 0.042 580
12 2390 0.040 380 1590 0.034 220 1060 0.030 130 2920 0.052 610
14 2050 0.047 390 1360 0.040 220 910 0.035 130 2500 0.061 610
16 1790 0.054 390 1190 0.046 220 800 0.041 130 2190 0.070 610
18 1590 0.060 380 1060 0.051 220 710 0.045 130 1950 0.078 610
20 1430 0.065 370 960 0.055 210 640 0.049 120 1750 0.085 590




G2 - General purpose - Square OSAWA

G2410-11-12-13 w s |7 74
norm || N HRC /
o 30° || SQUARE 7]
cylindrical shank, 4 flutes, long
: m G2410
L x |« [ x| %
% 1stchoice ¥ suitable
dhe)] o
| —
L L 1
D D Tol. c CTol. | d(hé) I I L z EDP No. Stock
0/-0.030 4 9 75 4 G2410020 h
2.5 0/-0.030 4 10 75 4 G2410025 h
3 0/-0.030 4 15 75 4 G2410030 h
3.5 0/-0.030 4 15 75 4 G2410035 h
4 0/-0.030 4 20 75 4 G2410040 h
45 0/-0.030 6 20 75 4 G2410045 h
5 0/-0.030 6 25 75 4 G2410050 h
6 0/-0.030 6 25 75 4 G2410060 h
3 0/-0.030 6 15 100 4 G2411030 h
a4 0/-0.030 6 25 100 4 G2411040 h
5 0/-0.030 6 30 100 4 G2411050 h
6 0/-0.030 6 30 100 4 G2411060 h
7 0/-0.030 8 35 100 4 G2411070 h
8 0/-0.035 8 35 100 4 G2411080 h
9 0/-0.035 10 40 100 4 G2411090 h
10 0/-0.035 10 40 100 4 G2411100 h
11 0/-0.035 12 45 100 4 G2411110 h
12 0/-0.035 12 45 100 4 G2411120 h
8 0/-0.035 8 40 150 4 G2412080 h
10 0/-0.035 10 50 150 4 G2412100 h
12 0/-0.035 12 50 150 4 G2412120 h
16 0/-0.040 16 70 150 4 G2412160 h
18 0/-0.040 20 80 150 4 G2412180 h
20 0/-0.040 20 80 150 4 G2412200 h
16 0/-0.040 16 40 200 4 G2413160 h
20 0/-0.040 20 40 200 4 G2413200 h

h stock standard ¥ non-standard stock M stock exhaustion
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G2 - General purpose - Square

OSAWA

CUTTING PARAMETERS

342

Material Group
OEE QDEw=E $OwE I (3 [@ @
Hardness/Rm <700 N/mm? 700-1000 N/mm? <40 HRC
ap x ae 1.5D x 0.1D 1.5D x0.1D 1.5D x0.1D 1.5D x0.1D
Ve (m/min) 70-90 45-65 30-50 80-120
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) |(mm/min)
mm Pm mm/rev_| mm/min pm mm/rev | mm/min pm mm/rev | mm/min pm mm/rev | mm/min
2 12740 | 0.006 320 8760 0.005 190 6370 0.005 120 15920 | 0.008 520
3 8490 0.009 310 5840 0.008 180 4250 0.007 110 10620 | 0.012 500
a4 6370 0.012 300 4380 0.010 170 3180 0.009 110 7960 0.015 480
5 5100 0.014 290 3500 0.012 170 2550 0.011 110 6370 0.019 480
6 4250 0.017 290 2920 0.015 170 2120 0.013 110 5310 0.022 470
8 3180 0.023 290 2190 0.019 170 1590 0.017 110 3980 0.029 470
10 2550 0.029 290 1750 0.024 170 1270 0.022 110 3180 0.037 480
12 2120 0.036 310 1460 0.031 180 1060 0.027 110 2650 0.047 500
Material Group
E [Pifle2f 1 2w w2 (A & v [ [t vz v e
Hardness/Rm <700 N/mm? 700-1000 N/mm? <40 HRC
ap x ae 1.5D x 0.1D 1.5D x 0.1D 1.5D x 0.1D 1.5D x0.1D
Vc (m/min) 55-75 40-60 20-40 70-90
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) |(mm/min)
8 2590 0.020 210 1990 0.017 140 1190 0.015 70 3180 0.026 330
10 2070 0.026 210 1590 0.022 140 960 0.019 70 2550 0.033 340
12 1730 0.032 220 1330 0.027 140 800 0.024 80 2120 0.042 350
14 1480 0.038 220 1140 0.032 150 680 0.028 80 1820 0.049 360
16 1290 0.043 220 1000 0.037 150 600 0.032 80 1590 0.056 360
20 1040 0.065 270 800 0.055 180 480 0.049 90 1270 0.085 430




<45

HRC //

G2 - General purpose - Square OSAWA
AN A

G2CSHM EN2BEEAAE

cylindrical shank, multi flute —

* Yo * g
% 1stchoice ¥ suitable

o |
| ]
D D Tol. G CTol. | d(h6) I I L z EDP No. )
0/-0.020 6 15 50 6 G2CSHMO060 h HLOON

8 0/-0.025 8 20 60 6 G2CSHMO80 h
10 0/-0.025 10 30 75 6 G2CSHM100 h I
12 0/-0.025 12 30 75 6 G2CSHM120 h Cs
14 0/-0.030 14 30 83 6 G2CSHM140 h
16 0/-0.030 16 35 92 6 G2CSHM160 h T
20 0/-0.030 20 40 100 6 G2CSHM200 h LFTA

\

h stock standard ¥ non-standard stock M stock exhaustion
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G2 - General purpose - Square

OSAWA

TYPH O‘C‘

Lb

I

TYPHOON

HRC

CUTTING PARAMETERS

Material Group
150 513 EER (Paff p JUUNLCY 2| v 3
Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 40 HRC
ap x ae 1.5D x 0.1D 1.5D x0.1D 1.5D x0.1D
Ve (m/min) 100-120 70-90 50-70
D n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) |(mm/min)

6 5840 0.016 560 4250 0.014 350 3180 0.012 230
8 4380 0.020 530 3180 0.017 320 2390 0.015 220
10 3500 0.025 530 2550 0.021 330 1910 0.019 210
12 2920 0.030 530 2120 0.026 320 1590 0.023 210
14 2500 0.035 530 1820 0.030 320 1360 0.026 210
16 2190 0.040 530 1590 0.034 320 1190 0.030 210
20 1750 0.050 530 1270 0.043 320 960 0.038 220




G2 - General purpose - Square

OSAWA

G2CSFR el IR P R 7y =l
NORM HRC Vi HR
o ) 30° || SQUARE || FINE B-24
cylindrical shank, roughing HR
e
x| = | x| =
* 1stchoice ¥ suitable
ara] | T o
I
| ] ]
D D Tol. c CTol. d(hé) 1 K L z EDP No. Stock
4 0/-0.070 6 11 50 3 G2CSFR040 h
5 0/-0.070 6 13 50 3 G2CSFR050 h
6 0/-0.070 6 15 50 3 G2CSFR060 h
7 0/-0.070 8 20 60 3 G2CSFR0O70 h
8 0/-0.070 8 20 60 3 G2CSFR080 h
9 0/-0.070 10 25 75 3 G2CSFR090 h
10 0/-0.070 10 30 75 4 G2CSFR100 h
11 0/-0.070 12 30 75 4 G2CSFR110 h
12 0/-0.070 12 30 75 4 G2CSFR120 h
13 0/-0.070 14 30 83 4 G2CSFR130 h
14 0/-0.070 14 30 83 4 G2CSFR140 h
15 0/-0.070 16 30 92 4 G2CSFR150 h
16 0/-0.070 16 35 92 4 G2CSFR160 h
20 0/-0.070 20 40 100 4 G2CSFR200 h

h stock standard ¥ non-standard stock M stock exhaustion
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G2 - General purpose - Square

OSAWA

TYPH O‘C‘

Lb

I

TYPHOON

HRC

G2CSFR

CUTTING PARAMETERS

Material Group
150 513 EER (Paff p JUUNLCY 2| v 3
Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 40 HRC
ap x ae 1.5D x 0.3D 1.5D x 0.3D 1.5D x 0.3D
Ve (m/min) 70-90 50-70 30-50
D n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) |(mm/min)
6 4250 0.030 380 3180 0.026 320 2120 0.023 190
8 3180 0.045 430 2390 0.038 370 1590 0.034 210
10 2550 0.060 610 1910 0.051 390 1270 0.045 230
12 2120 0.072 610 1590 0.061 390 1060 0.054 230
14 1820 0.085 620 1360 0.072 390 910 0.064 230
16 1590 0.096 610 1190 0.082 390 800 0.072 230
20 1270 0.120 610 960 0.102 390 640 0.090 230

D6-9:73
D10-20: 24



G2 - General purpose - Square OSAWA

== \
0SAWA MG <45 71 L i
N ’ INFO
NORM HRC Vi HR O
) 30° || SQUARE | | FINE -74
weldon shank, roughing HR —
TYPHOON
A-HTA-41
*x | % | x| %
* 1stchoice ¥ suitable
ae} [ O
| ]
D D Tol. c CTol. d(hé) | 1 L z EDP No. i
0/-0.070 6 13 57 3 G2WSFRO40 h HLOON
8 0/-0.070 8 19 63 3 G2WSFRO80 h
10 0/-0.070 10 22 72 4 G2WSFR100 h I
12 0/-0.070 12 26 83 4 G2WSFR120 h Cs
14 0/-0.070 14 26 83 4 G2WSFR140 h
16 0/-0.070 16 32 92 4 G2WSFR160 h I
20 0/-0.070 20 38 104 4 G2WSFR200 h LFTA
\
SU

h stock standard ¥ non-standard stock M stock exhaustion
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G2 - General purpose - Square

OSAWA

TYPH O‘C‘

Lb

I

TYPHOON

HRC

G2WSFR

CUTTING PARAMETERS

Material Group
150 513 EER (Paff p JUUNLCY 2| v 3
Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 40 HRC
ap x ae 1.5D x 0.3D 1.5D x 0.3D 1.5D x 0.3D
Ve (m/min) 70-90 50-70 30-50
D n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) |(mm/min)
6 4250 0.030 380 3180 0.026 320 2120 0.023 190
8 3180 0.045 430 2390 0.038 370 1590 0.034 210
10 2550 0.060 610 1910 0.051 390 1270 0.045 230
12 2120 0.072 610 1590 0.061 390 1060 0.054 230
14 1820 0.085 620 1360 0.072 390 910 0.064 230
16 1590 0.096 610 1190 0.082 390 800 0.072 230
20 1270 0.120 610 960 0.102 390 640 0.090 230

D6-8:73
D10-20: 24



G2 - General purpose - Corner radius OSAWA

G2CS2R ER=RE

T

30° || RADIUS 23
cylindrical shank, 2 flutes, corner radius
CR
e
— W
L x |« [ x| %
* 1stchoice ¥ suitable /CR
ool [ NN b
SLOTTING | |SIDEMILLING| | DRILLING ‘ ) e IA‘
D D Tol. CR CRTol. | d(h6) | ] L z EDP No. Stock
1 0/-0.020 0.20 | +/-0.010 4 2 50 2 G2CS2R02010 h
1.5 0/-0.020 0.20 | +/-0.010 4 3 50 2 G2CS2R02015 h
1.5 0/-0.020 0.50 | +/-0.010 4 3 50 2 G2CS2R05015 h
2 0/-0.020 0.20 | +/-0.010 4 4 50 2 G2CS2R02020 h
2 0/-0.020 0.50 | +/-0.010 4 4 50 2 G2CS2R05020 h
2.5 0/-0.020 0.20 | +/-0.010 4 5 50 2 G2CS2R02025 h
2.5 0/-0.020 0.50 | +/-0.010 4 5 50 2 G2CS2R05025 h
3 0/-0.020 0.20 | +/-0.010 4 6 50 2 G2CS2R02030 h
3 0/-0.020 0.50 | +/-0.010 4 6 50 2 G2CS2R05030 h
3 0/-0.020 1.00 | +/-0.010 4 6 50 2 G2CS2R10030 h
4 0/-0.020 0.20 | +/-0.010 4 8 50 2 G2CS2R02040 h
4 0/-0.020 0.50 | +/-0.010 4 8 50 2 G2CS2R05040 h
4 0/-0.020 1.00 | +/-0.010 4 8 50 2 G2CS2R10040 h
5 0/-0.020 0.50 | +/-0.010 6 10 50 2 G2CS2R05050 h
5 0/-0.020 1.00 | +/-0.010 6 10 50 2 G2CS2R10050 h
6 0/-0.020 0.20 | +/-0.010 6 12 50 2 G2CS2R02060 h
6 0/-0.020 0.50 | +/-0.010 6 12 50 2 G2CS2R05060 h
6 0/-0.020 1.00 | +/-0.010 6 12 50 2 G2CS2R10060 h
6 0/-0.020 1.50 | +/-0.010 6 12 50 2 G2CS2R15060 h
6 0/-0.020 2.00 | +/-0.010 6 12 50 2 G2CS2R20060 h
8 0/-0.025 0.50 | +/-0.010 8 16 60 2 G2CS2R05080 h
8 0/-0.025 1.00 | +/-0.010 8 16 60 2 G2CS2R10080 h
8 0/-0.025 150 | +/-0.010 8 16 60 2 G2CS2R15080 h
8 0/-0.025 2.00 | +/-0.010 8 16 60 2 G2CS2R20080 h
10 0/-0.025 0.50 | +/-0.010 10 20 75 2 G2CS2R05100 h
10 0/-0.025 1.00 | +/-0.010 10 20 75 2 G2CS2R10100 h
10 0/-0.025 150 | +/-0.010 10 20 75 2 G2CS2R15100 h
10 0/-0.025 2.00 | +/-0.010 10 20 75 2 G2CS2R20100 h
12 0/-0.025 0.50 | +/-0.010 12 24 75 2 G2CS2R05120 h
12 0/-0.025 1.00 | +/-0.010 12 24 75 2 G2CS2R10120 h
12 0/-0.025 1.50 | +/-0.010 12 24 75 2 G2CS2R15120 h
12 0/-0.025 2.00 | +/-0.010 12 24 75 2 G2CS2R20120 h

h stock standard ¥ non-standard stock M stock exhaustion
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G2 - General purpose - Corner radius

OSAWA

CUTTING PARAMETERS

Material Group
150 513 EER (Paff p JUUNLCY 2| v 3 Vi nzfnafne]
Hardness/Rm <700 N/mm? 700-1000 N/mm? <40 HRC
ap x ae 0.5D xD 0.5D x D 0.5D xD 0.5DxD
Ve (m/min) 80-100 50-70 30-50 100-120
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) |(mm/min)
1 28660 | 0.004 230 19110 | 0.003 130 12740 | 0.003 80 35030 | 0.005 360
2 14330 | 0.008 230 9550 0.007 130 6370 0.006 80 17520 | 0.010 360
3 9550 0.012 230 6370 0.010 130 4250 0.009 80 11680 | 0.016 360
a4 7170 0.016 230 4780 0.014 130 3180 0.012 80 8760 0.021 360
5 5730 0.020 230 3820 0.017 130 2550 0.015 80 7010 0.026 360
6 4780 0.025 240 3180 0.021 140 2120 0.019 80 5840 0.033 380
8 3580 0.032 230 2390 0.027 130 1590 0.024 80 4380 0.042 360
10 2870 0.038 220 1910 0.032 120 1270 0.029 70 3500 0.049 350
12 2390 0.045 220 1590 0.038 120 1060 0.034 70 2920 0.059 340
<D3 mm:ap=0.2D
Material Group
150 513 EER (paff pe JUUNLTY 2| (ps LY 3| i nzfnafne]
Hardness/Rm <700 N/mm? 700-1000 N/mm? <40 HRC
ap x ae 1.5D x 0.5D 1.5D x 0.5D 1.5D x 0.5D 1.5D x 0.5D
Ve (m/min) 80-100 50-70 30-50 100-120
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
1 28660 | 0.005 280 19110 | 0.004 160 12740 | 0.004 90 35030 | 0.006 440
2 14330 | 0.010 280 9550 0.008 160 6370 0.007 90 17520 | 0.012 440
3 9550 0.014 280 6370 0.012 160 4250 0.011 90 11680 | 0.019 440
a4 7170 0.019 280 4780 0.016 160 3180 0.014 90 8760 0.025 440
5 5730 0.024 280 3820 0.020 160 2550 0.018 90 7010 0.031 440
6 4780 0.030 290 3180 0.026 160 2120 0.023 100 5840 0.039 460
8 3580 0.038 270 2390 0.033 160 1590 0.029 90 4380 0.050 440
10 2870 0.046 260 1910 0.039 150 1270 0.034 90 3500 0.059 410
12 2390 0.054 260 1590 0.046 150 1060 0.041 90 2920 0.070 410
<D3 mm: ae =0.2D
Material Group
EOETE EER EEwm v (3 (ps Y 3| Vi nzfnane]
Hardness/Rm < 700 N/mm? 700-1000 N/mm? <40 HRC
ap x ae DxD DxD 0.5D xD DxD
Vc (m/min) 70-90 40-60 25-35 80-100
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
T 1 25480 | 0.002 120 15920 | 0.002 60 9550 0.002 30 28660 | 0.003 180
2 12740 | 0.005 120 7960 0.004 60 4780 0.004 30 14330 | 0.006 180
3 8490 0.007 120 5310 0.006 60 3180 0.005 30 9550 0.009 180
a4 6370 0.010 120 3980 0.008 60 2390 0.007 30 7170 0.012 180
5 5100 0.012 120 3180 0.010 60 1910 0.009 30 5730 0.016 180
6 4250 0.015 130 2650 0.013 70 1590 0.011 40 4780 0.020 190
8 3180 0.019 120 1990 0.016 60 1190 0.014 30 3580 0.025 180
10 2550 0.023 120 1590 0.019 60 960 0.017 30 2870 0.030 170
12 2120 0.027 110 1330 0.023 60 800 0.020 30 2390 0.035 170
<D3 mm:ap=0.5D
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G2 - General purpose - Corner radius OSAWA

Ls

S =WE =7

u

RADIUS
cylindrical shank, 4 flutes, corner radius
CR
——
L x |« [ x| %
* 1stchoice ¥ suitable CR
7
d(hé)I S S 3 ID
| ]
‘ L |
D D Tol. CR CRTol. | d(hé) | ] L z EDP No. Stock
1 0/-0.020 0.20 | +/-0.010 4 2 50 4 G2CS4R02010 h
1.5 0/-0.020 0.20 | +/-0.010 4 3 50 4 G2CS4R02015 h
1.5 0/-0.020 050 | +/-0.010 4 3 50 4 G2CS4R05015 h
2 0/-0.020 020 | +/-0.010 4 4 50 4 G2CS4R02020 h
2 0/-0.020 0.50 | +/-0.010 4 4 50 4 G2CS4R05020 h
2.5 0/-0.020 0.20 | +/-0.010 4 5 50 4 G2CS4R02025 h
2.5 0/-0.020 050 | +/-0.010 4 5 50 4 G2CS4R05025 h
3 0/-0.020 020 | +/-0.010 4 6 50 4 G2CS4R02030 h
3 0/-0.020 0.50 | +/-0.010 4 6 50 4 G2CS4R05030 h
3 0/-0.020 1.00 | +/-0.010 4 6 50 4 G2CS4R10030 h
4 0/-0.020 020 | +/-0.010 4 8 50 4 G2CS4R02040 h
4 0/-0.020 0.50 | +/-0.010 4 8 50 4 G2CS4R05040 h
4 0/-0.020 1.00 | +/-0.010 4 8 50 4 G2CS4R10040 h
5 0/-0.020 0.50 | +/-0.010 6 10 50 4 G2CS4R05050 h
5 0/-0.020 1.00 | +/-0.010 6 10 50 4 G2CS4R10050 h
6 0/-0.020 020 | +/-0.010 6 12 50 4 G2CS4R02060 h
6 0/-0.020 0.50 | +/-0.010 6 12 50 4 G2CS4R05060 h
6 0/-0.020 1.00 | +/-0.010 6 12 50 4 G2CS4R10060 h
6 0/-0.020 1.50 | +/-0.010 6 12 50 4 G2CS4R15060 h
6 0/-0.020 2.00 | +/-0.010 6 12 50 4 G2CS4R20060 h
8 0/-0.025 0.50 | +/-0.010 8 16 60 4 G2CS4R05080 h
8 0/-0.025 1.00 | +/-0.010 8 16 60 4 G2CS4R10080 h
8 0/-0.025 1.50 | +/-0.010 8 16 60 4 G2CS4R15080 h
8 0/-0.025 2.00 | +/-0.010 8 16 60 4 G2CS4R20080 h
10 0/-0.025 0.50 | +/-0.010 10 20 75 4 G2CS4R05100 h
10 0/-0.025 1.00 | +/-0.010 10 20 75 4 G2CS4R10100 h
10 0/-0.025 1.50 | +/-0.010 10 20 75 4 G2CS4R15100 h
10 0/-0.025 2.00 | +/-0.010 10 20 75 4 G2CS4R20100 h
10 0/-0.025 2.50 | +/-0.010 10 20 75 4 G2CS4R25100 h
10 0/-0.025 3.00 | +/-0.010 10 20 75 4 G2CS4R30100 h
12 0/-0.025 0.50 | +/-0.010 12 24 75 4 G2CS4R05120 h
12 0/-0.025 1.00 | +/-0.010 12 24 75 4 G2CS4R10120 h
12 0/-0.025 1.50 | +/-0.010 12 24 75 4 G2CS4R15120 h
12 0/-0.025 2.00 | +/-0.010 12 24 75 4 G2CS4R20120 h
12 0/-0.025 250 | +/-0.010 12 24 75 4 G2CS4R25120 h
12 0/-0.025 3.00 | +/-0.010 12 24 75 4 G2CS4R30120 h

h stock standard ~ F non-standard stock M stock exhaustion
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G2 - General purpose - Corner radius

OSAWA

352

CUTTING PARAMETERS

Material Group
150 513 EER (Paff p JUUNLCY 2| v 3 Vi nzfnafne]
Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 40 HRC
ap x ae 1.5D x 0.2D 1.5D x 0.2D 1.5D x 0.2D 1.5D x 0.2D
Ve (m/min) 80-100 50-70 30-50 100-120
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) [(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) |(mm/min)
1 28660 | 0.004 400 19110 | 0.003 230 12740 | 0.003 130 35030 | 0.005 640
2 14330 | 0.007 400 9550 0.006 230 6370 0.005 130 17520 | 0.009 640
3 9550 0.010 380 6370 0.009 220 4250 0.008 130 11680 | 0.013 610
a4 7170 0.013 370 4780 0.011 210 3180 0.010 120 8760 0.017 590
5 5730 0.016 370 3820 0.014 210 2550 0.012 120 7010 0.021 580
6 4780 0.019 360 3180 0.016 210 2120 0.014 120 5840 0.025 580
8 3580 0.025 360 2390 0.021 200 1590 0.019 120 4380 0.033 570
10 2870 0.032 370 1910 0.027 210 1270 0.024 120 3500 0.042 580
12 2390 0.040 380 1590 0.034 220 1060 0.030 130 2920 0.052 610

<D3 mm:ae=0.1D



G2 - General purpose - Corner radius OSAWA

G2CL4R e = 7w

NORM HRC /
30° RADIUS 24
cylindrical shank, 4 flutes, long, corner radius
CR

ﬂ/

L x |« [ x| %

* 1stchoice ¥ suitable /CR

dhe)] S S 3 o
| =
‘ L |

D D Tol. CR CRTol. | d(h6) | ] L z EDP No. Stock
2 0/-0.030 0.20 | +/-0.010 4 4 75 4 G2CL4R02020 h
2 0/-0.030 0.50 | +/-0.010 4 4 75 4 G2CL4R05020 h
3 0/-0.030 0.20 | +/-0.010 4 6 75 4 G2CL4R02030 h
3 0/-0.030 0.50 | +/-0.010 4 6 75 4 G2CL4R05030 h
3 0/-0.030 1.00 | +/-0.010 4 6 75 4 G2CL4R10030 h
4 0/-0.030 0.20 | +/-0.010 4 8 75 4 G2CL4R02040 h
4 0/-0.030 0.50 | +/-0.010 4 8 75 4 G2CL4R05040 h
4 0/-0.030 1.00 | +/-0.010 4 8 75 4 G2CL4R10040 h
5 0/-0.030 0.50 | +/-0.010 6 10 75 4 G2CL4R05050 h
5 0/-0.030 1.00 | +/-0.010 6 10 75 4 G2CL4R10050 h
6 0/-0.030 0.50 | +/-0.010 6 12 75 4 G2CL4R05060 h
6 0/-0.030 1.00 | +/-0.010 6 12 75 4 G2CL4R10060 h
8 0/-0.035 0.50 +/-0.010 8 16 100 4 G2CL4R05080 h
8 0/-0.035 1.00 | +/-0.010 8 16 100 4 G2CL4R10080 h
8 0/-0.035 2.00 | +/-0.010 8 16 100 4 G2CL4R20080 h
10 0/-0.035 0.50 | +/-0.010 10 20 100 4 G2CL4R05100 h
10 0/-0.035 1.00 | +/-0.010 10 20 100 4 G2CL4R10100 h
10 0/-0.035 2.00 | +/-0.010 10 20 100 4 G2CL4R20100 h
12 0/-0.035 0.50 | +/-0.010 12 24 100 4 G2CL4R05120 h
12 0/-0.035 1.00 | +/-0.010 12 24 100 4 G2CL4R10120 h
12 0/-0.035 2.00 | +/-0.010 12 24 100 4 G2CL4R20120 h

h stock standard ¥ non-standard stock M stock exhaustion

353



G2 - General purpose - Corner radius

OSAWA

354

CUTTING PARAMETERS

Material Group
150 513 EER (Paff p JUUNLCY 2| v 3 Vi nzfnafne]
Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 40 HRC
ap x ae 1.5D x 0.2D 1.5D x 0.2D 1.5D x 0.2D 1.5D x 0.2D
Ve (m/min) 55-75 40-60 20-40 70-90
D n fn Vf n fn Vf n fn n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) [(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) |(mm/min)
SIDE MILLING 2 10350 | 0.006 250 7960 0.005 160 4780 0.005 12740 | 0.007 340
3 6900 0.009 250 5310 0.008 160 3180 0.007 8490 0.010 340
4 5180 0.012 250 3980 0.010 160 2390 0.009 6370 0.013 340
5 4140 0.015 250 3180 0.013 160 1910 0.011 5100 0.017 340
6 3450 0.017 230 2650 0.014 150 1590 0.013 4250 0.019 320
8 2590 0.023 240 1990 0.020 160 1190 0.017 3180 0.030 380
10 2070 0.029 240 1590 0.025 160 960 0.022 2550 0.038 380
12 1730 0.036 250 1330 0.031 160 800 0.027 2120 0.047 400

<D3mm:ae=0.1D



G2 - General purpose - Ball nose

OSAWA

GB255

cylindrical shank, 2 flutes ball nose

x| = | x| =

% 1stchoice ¥ suitable

0SAWA
NORM

- \ u

BALL NOSE

P

22 BALL

= b

d(hé) f [I

R
| L |

D D Tol. R RTol. | d(hé) I I L - EDP No. Stock
1 0/-0.020 050 | +-0015 | 4 2 50 2 GB255010 h
15 0/-0.020 075 | +/-0015 | 4 3 50 2 GB255015 h
2 0/-0.020 100 | +-0015 | 4 4 50 2 GB255020 h
3 0/-0.020 150 | +/-0015 4 6 50 2 GB255030 h
a 0/-0.020 200 | +-0015 | 4 8 50 2 GB255040 h
5 0/-0.020 250 | +/-0.015 6 10 50 2 GB255050 h
6 0/-0.020 300 | +/-0015 6 12 50 2 GB255060 h
8 0/-0.025 400 | +/-0.015 8 16 60 2 GB255080 h
10 0/-0.025 500 | +/0015 | 10 20 75 2 GB255100 h
12 0/-0.025 600 | 40015 | 12 24 75 2 GB255120 h

h stock standard ¥ non-standard stock M stock exhaustion
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G2 - General purpose - Ball nose

OSAWA

356

GB255

CUTTING PARAMETERS

Material Group
150 513 (pif x| (2 JLUN 2| & we Vi nzfnafne]
Hardness/Rm < 700 N/mm? 700-1000 N/mm? <40 HRC
ap x ae 0.1D x0.1D 0.1D x 0.1D 0.1Dx 0.1D 0.1Dx 0.1D
Ve (m/min) 50-70 35-55 20-40 80-120
D D (eff.) n fn vf n fn Vf n fn Vf n fn Vf
(mm) | (mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
1 0.60 | 19110 | 0.030 1150 14330 | 0.023 640 9550 0.021 400 31850 | 0.036 2290
2 1.20 9550 0.040 760 7170 0.030 430 4780 0.028 270 15920 | 0.048 1530
3 1.80 6370 0.050 640 4780 0.038 360 3180 0.035 220 10620 | 0.060 1270
4 2.40 4780 0.060 570 3580 0.045 320 2390 0.042 200 7960 0.072 1150
5 3.00 3820 0.070 530 2870 0.053 300 1910 0.049 190 6370 0.084 1070
6 3.60 3180 0.080 510 2390 0.060 290 1590 0.056 180 5310 0.096 1020
8 4.80 2390 0.090 430 1790 0.068 240 1190 0.063 150 3980 0.108 860
10 6.00 1910 0.105 400 1430 0.079 230 960 0.074 140 3180 0.126 800
12 7.20 1590 0.120 380 1190 0.090 210 800 0.084 130 2650 0.144 760




G2 - General purpose - Ball nose OSAWA

<45
HRC

L

BALL NOSE

30°

g

G2CSB2 = @

cylindrical shank, 2 flutes ball nose

L x |« [ x| %
* 1stchoice ¥ suitable

= b

d(hé)

D

COPYING ‘ L |
D D Tol. R R Tol. d(hé) | 1 L z EDP No. Stock
1 0/-0.020 0.50 +/-0.015 4 2 50 2 G2CSB2010 h

1.5 0/-0.020 0.75 +/-0.015 4 3 50 2 G2CSB2015 h
2 0/-0.020 1.00 +/-0.015 4 4 50 2 G2CsB2020 h
25 0/-0.020 1.25 +/-0.015 4 5 50 2 G2CsSB2025 h
3 0/-0.020 1.50 +/-0.015 4 6 50 2 G2CSB2030 h
3.5 0/-0.020 1.75 +/-0.015 4 7 50 2 G2CSB2035 h
4 0/-0.020 2.00 +/-0.015 4 8 50 2 G2CsSB2040 h
4.5 0/-0.020 2.25 +/-0.015 6 9 50 2 G2CsSB2045 h
5 0/-0.020 2.50 +/-0.015 6 10 50 2 G2CSB2050 h
55 0/-0.020 2.75 +/-0.015 6 11 50 2 G2CSB2055 h
[) 0/-0.020 3.00 +/-0.015 6 12 50 2 G2CSB2060 h
6.5 0/-0.025 3.25 +/-0.015 8 13 60 2 G2CSB2065 h
7 0/-0.025 3.50 +/-0.015 8 14 60 2 G2CsB2070 h
8 0/-0.025 4.00 +/-0.015 8 16 60 2 G2CSB2080 h
9 0/-0.025 4.50 +/-0.015 10 18 75 2 G2CSB2090 h
10 0/-0.025 5.00 +/-0.015 10 20 75 2 G2CsB2100 h
12 0/-0.025 6.00 +/-0.015 12 24 75 2 G2CsB2120 h
16 0/-0.030 8.00 +/-0.015 16 30 92 2 G2CSB2160 h
20 0/-0.030 10.00 +/-0.015 20 30 100 2 G2CSB2200 h

h stock standard ¥ non-standard stock M stock exhaustion
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G2 - General purpose - Ball nose

OSAWA

358

CUTTING PARAMETERS

G2CSB2
veelleor  DIRE 20 DEWwE 0 @EwE I (3 [@ @
Hardness/Rm < 700 N/mm? 700-1000 N/mm? <40 HRC
ap x ae 0.1D x0.1D 0.1D x 0.1D 0.1Dx 0.1D 0.1Dx 0.1D

Ve (m/min) 80-100 60-80 40-60 110-130
D D (eff.) n fn vf n fn Vf n fn Vf n fn Vf

(mm) | (mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) |(mm/min)
1 0.60 | 28660 | 0.030 1720 | 22290 | 0.023 1000 15920 | 0.021 670 38220 | 0.036 2750
2 1.20 | 14330 | 0.040 1150 11150 | 0.030 670 7960 0.028 450 19110 | 0.048 1830
3 1.80 9550 0.050 960 7430 0.038 560 5310 0.035 370 12740 | 0.060 1530
4 2.40 7170 0.060 860 5570 0.045 500 3980 0.042 330 9550 0.072 1380
5 3.00 5730 0.070 800 4460 0.053 470 3180 0.049 310 7640 0.084 1280
6 3.60 4780 0.080 760 3720 0.060 450 2650 0.056 300 6370 0.096 1220
8 4.80 3580 0.090 640 2790 0.068 380 1990 0.063 250 4780 0.108 1030
10 6.00 2870 0.105 600 2230 0.079 350 1590 0.074 230 3820 0.126 960
12 7.20 2390 0.120 570 1860 0.090 330 1330 0.084 220 3180 0.144 920
16 9.60 1790 0.150 540 1390 0.113 310 1000 0.105 210 2390 0.180 860
20 12.00 | 1430 0.180 510 1110 0.135 300 800 0.126 200 1910 0.216 830




G2 - General purpose - Ball nose OSAWA

G2250-51 A

NORM HRC Z]
30° | |BALLNOSE| | Z2BALL

cylindrical shank, 2 flutes ball nose, long

L x |« [ x| %
% 1stchoice ¥ suitable

= b

d(hé)

D

COPYING | L |
D D Tol. R R Tol. d(hé) | 1 L z EDP No. Stock
1 0/-0.025 0.50 +/-0.015 4 2 75 2 G2250010 h

1.5 0/-0.025 0.75 +/-0.015 4 3 75 2 G2250015 h
2 0/-0.025 1.00 +/-0.015 4 4 75 2 G2250020 h
3 0/-0.025 1.50 +/-0.015 4 6 75 2 G2250030 h
4 0/-0.025 2.00 +/-0.015 4 8 75 2 G2250040 h
5 0/-0.025 2.50 +/-0.015 6 10 75 2 G2250050 h
[) 0/-0.025 3.00 +/-0.015 6 12 100 2 G2250060 h
8 0/-0.030 4.00 +/-0.015 8 16 100 2 G2250080 h
10 0/-0.030 5.00 +/-0.015 10 20 100 2 G2250100 h
12 0/-0.030 6.00 +/-0.015 12 24 100 2 G2250120 h
[) 0/-0.025 3.00 +/-0.015 6 12 150 2 G2251060 h
8 0/-0.030 4.00 +/-0.015 8 16 150 2 G2251080 h
10 0/-0.030 5.00 +/-0.015 10 20 150 2 G2251100 h
12 0/-0.030 6.00 +/-0.015 12 24 150 2 G2251120 h
16 0/-0.035 8.00 +/-0.015 16 30 150 2 G2251160 h
20 0/-0.035 10.00 +/-0.015 20 30 150 2 G2251200 h

h stock standard ¥ non-standard stock M stock exhaustion
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G2 - General purpose - Ball nose

OSAWA

360

CUTTING PARAMETERS

Material Group
150 513 EER (Paff p JUUNLCY 2| v 3 Vi nzfnafne]
Hardness/Rm <700 N/mm? 700-1000 N/mm? <40 HRC
ap x ae 0.1D x0.1D 0.1D x 0.1D 0.1Dx 0.1D 0.1Dx 0.1D
Ve (m/min) 70-90 50-70 40-50 100-120
D D (eff.) n fn vf n fn Vf n fn Vf n fn Vf
(mm) | (mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) |(mm/min)
1 0.60 | 25480 | 0.027 1380 19110 | 0.020 770 14330 | 0.019 540 35030 | 0.032 2270
2 1.20 | 12740 | 0.036 920 9550 0.027 520 7170 0.025 360 17520 | 0.043 1510
3 1.80 8490 0.045 760 6370 0.034 430 4780 0.032 300 11680 | 0.054 1260
4 2.40 6370 0.054 690 4780 0.041 390 3580 0.038 270 8760 0.065 1140
5 3.00 5100 0.063 640 3820 0.047 360 2870 0.044 250 7010 0.076 1060
6 3.60 4250 0.072 610 3180 0.054 340 2390 0.050 240 5840 0.086 1010
8 4.80 3180 0.081 520 2390 0.061 290 1790 0.057 200 4380 0.097 850
10 6.00 2550 0.095 480 1910 0.071 270 1430 0.066 190 3500 0.113 790
12 7.20 2120 0.108 460 1590 0.081 260 1190 0.076 180 2920 0.130 760
Material Group
E [Pifle2f 1 2w w2 (A & v [ [t vz v e
Hardness/Rm < 700 N/mm? 700-1000 N/mm? <40 HRC
ap x ae 0.1D x 0.1D 0.1D x 0.1D 0.1D x 0.1D 0.1D x0.1D
Vc (m/min) 60-80 40-60 35-45 90-110
D D (eff.) n fn Vf n fn Vf n fn Vf n fn Vf
(mm) | (mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) |(mm/min)
6 3.60 3720 0.058 430 2650 0.044 230 2120 0.041 170 5310 0.070 740
8 4.80 2790 0.066 370 1990 0.049 200 1590 0.046 150 3980 0.079 630
10 6.00 2230 0.077 340 1590 0.057 180 1270 0.054 140 3180 0.092 580
12 7.20 1860 0.087 330 1330 0.066 170 1060 0.061 130 2650 0.105 560
16 9.60 1390 0.122 340 1000 0.092 180 800 0.085 140 1990 0.146 580
20 12.00 | 1110 0.146 320 800 0.110 180 640 0.102 130 1590 0.175 560




G2 - General purpose - Ball nose OSAWA

G2CSB4 e = [

NORM HRC
BALL NOSE

-

Z4 BALL

cylindrical shank, 4 flutes ball nose

x| = | x| =
% 1stchoice ¥ suitable

= b

d(hé) f [I

| ]
| L |

D D Tol. R RTol. | d(hé) I I L - EDP No. Stock
1 0/-0.020 050 | +-0015 | 4 2 50 2 G2CSB4010 h
15 0/-0.020 075 | +/-0015 | 4 3 50 2 G2CSB4015 h
2 0/-0.020 100 | +-0015 | 4 4 50 2 G2CSB4020 h
3 0/-0.020 150 | +/-0015 4 6 50 2 G2CSB4030 h
a 0/-0.020 200 | +-0015 | 4 8 50 2 G2CSB4040 h
5 0/-0.020 250 | +/-0.015 6 10 50 2 G2CSB4050 h
6 0/-0.020 300 | +/-0015 6 12 50 2 G2CSB4060 h
8 0/-0.025 400 | +/-0.015 8 16 60 2 G2CSB4080 h
10 0/-0.025 500 | +/0015 | 10 20 75 2 G2CSB4100 h
12 0/-0.025 600 | 40015 | 12 24 75 2 G2CSB4120 h
16 0/-0.030 800 | +/0015 | 16 30 92 2 G2CSB4160 h
20 0/-0.030 1000 | +-0015 20 30 100 2 G2CSB4200 h

h stock standard ¥ non-standard stock M stock exhaustion
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G2 - General purpose - Ball nose

OSAWA

362

CUTTING PARAMETERS

G2CSB4
veelleor  DIRE 20 DEWwE 0 @EwE I (3 [@ @
Hardness/Rm < 700 N/mm? 700-1000 N/mm? <40 HRC
ap x ae 0.1D x 0.3D 0.1D x 0.3D 0.1D x 0.3D 0.1D x 0.3D

Ve (m/min) 80-100 60-80 40-60 110-130
D D (eff.) n fn vf n fn Vf n fn Vf n fn Vf

(mm) | (mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) |(mm/min)
1 0.60 | 28660 | 0.030 3440 | 22290 | 0.023 2010 15920 | 0.021 1340 | 38220 | 0.036 5500
2 1.20 | 14330 | 0.040 2290 11150 | 0.030 1340 7960 0.028 890 19110 | 0.048 3670
3 1.80 9550 0.050 1910 7430 0.038 1110 5310 0.035 740 12740 | 0.060 3060
4 2.40 7170 0.060 1720 5570 0.045 1000 3980 0.042 670 9550 0.072 2750
5 3.00 5730 0.070 1600 4460 0.053 940 3180 0.049 620 7640 0.084 2570
6 3.60 4780 0.080 1530 3720 0.060 890 2650 0.056 590 6370 0.096 2450
8 4.80 3580 0.090 1290 2790 0.068 750 1990 0.063 500 4780 0.108 2060
10 6.00 2870 0.105 1210 2230 0.079 700 1590 0.074 470 3820 0.126 1930
12 7.20 2390 0.120 1150 1860 0.090 670 1330 0.084 450 3180 0.144 1830
16 9.60 1790 0.150 1070 1390 0.113 630 1000 0.105 420 2390 0.180 1720
20 12.00 | 1430 0.180 1030 1110 0.135 600 800 0.126 400 1910 0.216 1650




MDTA

GENERAL PURPOSE

# MDTA is the Osawa range of micrograin carbide with PV200
coating. MDTA endmills have been developed for general
purpose milling up to 45 HRC. The exclusive and innovative
PV200 coating (3500HV) ensures the best performance, even
in applications with air blow or MQL (Minimum Quantity
Lubrication).

() MDTA sono le frese Osawa in metallo duro micrograna con
rivestimento PV200 sviluppate per la fresatura di materiali
generici sino a 45 HRC. L'esclusivo e innovativo rivestimento
PV200 (3500HV) garantisce performance elevate anche in
lavorazioni con impiego di refrigerazione con getto d'aria o
MQL (Minimum Quantity Lubrication).

® VDTA sind Fraser von Osawa aus Mikrokérnungs-Hartmetall
mit Beschichtung PV200, die fur das Frésen von allgemeinen
Materialien bis zu 45 HRC entwickelt wurden. Die exklusive und
innovative Beschichtung PV200 (3500HV) gewéhrleistet auch
bei Bearbeitungen mit Kihlung durch Luftstrahl oder MQL
(Minimum Quantity Lubrication) hohe Leistungen.

{) MDTA sont les fraises Osawa en carbure micrograin avec
revétement PV200 développées pour le fraisage de matériaux
génériques jusqu'a 45 HRC. Le revétement PV200 (3500HV)
exclusif et innovant garantit des performances élevées méme
pour les usinages employant un systéme de lubrification avec
jet d'air ou MQL (Minimum Quantity Lubrication).

< MDTA son las fresas Osawa de metal duro micrograno
con revestimiento PV200 desarrolladas para el fresado de
materiales genéricos hasta 45 HRC. Su exclusivo e innovador
revestimiento PV200 (3500HV) garantiza rendimientos
elevados incluso en elaboraciones con el uso de refrigeracion
con chorro de aire o MQL (Minimum Quantity Lubrication).

® MDTA - a10 dpesbl dupmbl Osawa us TBEPAOro crnnasa
C MeNKO3epPHUCTON CTPyKTypon u nokpsiTnem PV200,
npegHasHauYeHHble Ans cTaH4apTHON 0bpaboTku maTepuanos
c TBépAocTbio Ao 45 HRC. Dkcknto3nsHOe 1 MHHOBALMOHHOE
nokpbiTne PV200 (3500HV) rapaHTupyeT BbiCOKYytO
NMPOU3BOAUTENBHOCTL, Aaxe, npu obpaboTke ¢ obaysom
BO3AYXOM WM C Mac/siHbIM TYMaHOM.




MDTA - General purpose - Square OSAWA

<45
HRC

MDTACS?2 o [

] >
VA k
30°

L4

SQUARE

T

2

cylindrical shank, 2 flutes

L x |« [ x| %
* 1stchoice ¥ suitable

v | =

SLOTTING | (SIDE MILLING| | DRILLING ‘ L )‘* |4"
< |

D D Tol. C CTol. d(hé) | 1 L z EDP No. Stock
1 0/-0.020 3 3 40 2 MDTACS2010403 h
1 0/-0.020 4 3 40 2 MDTACS2010404 h
1.5 0/-0.020 3 4.5 40 2 MDTACS2015403 h
1.5 0/-0.020 4 4.5 40 2 MDTACS2015404 h
2 0/-0.030 2 8 32 2 MDTACS2020 h
2 0/-0.020 3 6.5 40 2 MDTACS2020403 h
2 0/-0.020 4 6.5 40 2 MDTACS2020404 h
25 0/-0.020 3 6.5 40 2 MDTACS2025403 h
25 0/-0.020 4 6.5 40 2 MDTACS2025404 h
3 0/-0.025 3 9 40 2 MDTACS2030403 h
4 0/-0.025 4 12 50 2 MDTACS2040504 h
5 0/-0.025 6 15 50 2 MDTACS2050506 h
[ 0/-0.025 6 16 50 2 MDTACS2060 h
8 0/-0.030 8 20 64 2 MDTACS208064 h
10 0/-0.030 10 22 70 2 MDTACS2100 h
12 0/-0.030 12 25 75 2 MDTACS212075 h
14 0/-0.030 14 25 75 2 MDTACS2140 h
16 0/-0.030 16 32 90 2 MDTACS216090 h
20 0/-0.030 20 38 100 2 MDTACS220038 h

h stock standard ¥ non-standard stock M stock exhaustion
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MDTA - General purpose - Square OSAWA

CUTTING PARAMETERS

MDTACS2
e O DEwwE EwE I (3 [@ @
Hardness/Rm <700 N/mm? 700-1000 N/mm? <40 HRC
ap x ae 0.5DxD 0.5DxD 0.5DxD 0.5DxD
Vc (m/min) 80-100 50-70 30-50 100-120
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
1 28660 | 0.004 230 19110 | 0.003 130 12740 | 0.003 80 35030 | 0.005 360

2 14330 | 0.008 230 9550 0.007 130 6370 0.006 80 17520 | 0.010 360
3 9550 0.012 230 6370 0.010 130 4250 0.009 80 11680 | 0.016 360
4 7170 0.016 230 4780 0.014 130 3180 0.012 80 8760 0.021 360
5
6

5730 0.020 230 3820 0.017 130 2550 0.015 80 7010 0.026 360
4780 0.025 240 3180 0.021 140 2120 0.019 80 5840 0.033 380

8 3580 0.032 230 2390 0.027 130 1590 0.024 80 4380 0.042 360
10 2870 0.038 220 1910 0.032 120 1270 0.029 70 3500 0.049 350
12 2390 0.045 220 1590 0.038 120 1060 0.034 70 2920 0.059 340
14 2050 0.052 210 1360 0.044 120 910 0.039 70 2500 0.068 340
16 1790 0.060 210 1190 0.051 120 800 0.045 70 2190 0.078 340
18 1590 0.070 220 1060 0.060 130 710 0.053 70 1950 0.091 350
20 1430 0.080 230 960 0.068 130 640 0.060 80 1750 0.104 360

<D3 mm:ap=0.2D

iy T 2l e e IUUBLCR 2| (s I | £ 2 3 &

Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 40 HRC
ap x ae 1.5D x 0.5D 1.5D x 0.5D 1.5D x 0.5D 1.5D x 0.5D
Vc (m/min) 80-100 50-70 30-50 100-120
D n fn vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
1 28660 | 0.005 280 19110 | 0.004 160 12740 | 0.004 90 35030 | 0.006 440

2 14330 | 0.010 280 9550 0.008 160 6370 0.007 90 17520 | 0.012 440
3 9550 0.014 280 6370 0.012 160 4250 0.011 90 11680 | 0.019 440
4 7170 0.019 280 4780 0.016 160 3180 0.014 90 8760 0.025 440
5
6

5730 0.024 280 3820 0.020 160 2550 0.018 90 7010 0.031 440
4780 0.030 290 3180 0.026 160 2120 0.023 100 5840 0.039 460

8 3580 0.038 270 2390 0.033 160 1590 0.029 90 4380 0.050 440
10 2870 0.046 260 1910 0.039 150 1270 0.034 90 3500 0.059 410
12 2390 0.054 260 1590 0.046 150 1060 0.041 90 2920 0.070 410
14 2050 0.062 260 1360 0.053 140 910 0.047 90 2500 0.081 410
16 1790 0.072 260 1190 0.061 150 800 0.054 90 2190 0.094 410
18 1590 0.084 270 1060 0.071 150 710 0.063 90 1950 0.109 430
20 1430 0.096 270 960 0.082 160 640 0.072 90 1750 0.125 440

< D3 mm:ae=0.2D

SO T-T- BT T - T - 11T

Hardness/Rm < 700 N/mm? 700-1000 N/mm? <40 HRC
ap x ae DxD DxD 0.5DxD DxD
Vc (m/min) 70-90 40-60 25-35 80-100
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) |(mm/min)
1 25480 | 0.002 120 15920 | 0.002 60 9550 0.002 30 28660 | 0.003 180

2 12740 | 0.005 120 7960 0.004 60 4780 0.004 30 14330 | 0.006 180
3 8490 0.007 120 5310 0.006 60 3180 0.005 30 9550 0.009 180
4 6370 0.010 120 3980 0.008 60 2390 0.007 30 7170 0.012 180
5
6

5100 0.012 120 3180 0.010 60 1910 0.009 30 5730 0.016 180
4250 0.015 130 2650 0.013 70 1590 0.011 40 4780 0.020 190

8 3180 0.019 120 1990 0.016 60 1190 0.014 30 3580 0.025 180
10 2550 0.023 120 1590 0.019 60 960 0.017 30 2870 0.030 170
12 2120 0.027 110 1330 0.023 60 800 0.020 30 2390 0.035 170
14 1820 0.031 110 1140 0.027 60 680 0.023 30 2050 0.041 170
16 1590 0.036 110 1000 0.031 60 600 0.027 30 1790 0.047 170
18 1420 0.042 120 880 0.036 60 530 0.032 30 1590 0.055 170
20 1270 0.048 120 800 0.041 70 480 0.036 30 1430 0.062 180

<D3 mm:ap=0.5D
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MDTA - General purpose - Square

OSAWA

MDTA210 w e [ |[B
nor || N \ﬁ‘ HRC ‘ (/
o 30° || SQUARE 2]
cylindrical shank, 2 flutes, long
x| = | * | =
% 1stchoice ¥ suitable
ano] | =~ b
SLOTTING | (SIDE MILLING| | DRILLING ‘ L Fﬁ |4"
= |
D D Tol. CTol. | d(hé) I I L z EDP No. Stock
3 0/-0.030 3 20 60 2 MDTA210030 h
4 0/-0.030 4 20 60 2 MDTA210040 h
5 0/-0.030 5 25 75 2 MDTA210050 h
6 0/-0.030 6 30 75 2 MDTA210060 h
8 0/-0.030 8 30 75 2 MDTA210080 h
10 0/-0.030 10 40 100 2 MDTA210100 h
12 0/-0.030 12 45 100 2 MDTA210120 h
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h stock standard ¥ non-standard stock M stock exhaustion




MDTA - General purpose - Square OSAWA

CUTTING PARAMETERS

Material Group
150 513 EER (Paff p JUUNLCY 2| v 3 Vi nzfnafne]
Hardness/Rm <700 N/mm? 700-1000 N/mm? <40 HRC
ap x ae 0.5D xD 0.5D x D 0.5D xD 0.5D x D
Ve (m/min) 60-80 40-60 30-40 70-80
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
3 7430 0.011 160 5310 0.009 100 3720 0.008 60 8490 0.014 240
4 5570 0.014 160 3980 0.012 100 2790 0.011 60 6370 0.019 240
5 4460 0.018 160 3180 0.015 100 2230 0.014 60 5100 0.023 240
6 3720 0.023 170 2650 0.019 100 1860 0.017 60 4250 0.029 250
8 2790 0.029 160 1990 0.024 100 1390 0.022 60 3180 0.037 240
10 2230 0.034 150 1590 0.029 90 1110 0.026 60 2550 0.044 230
12 1860 0.041 150 1330 0.034 90 930 0.030 60 2120 0.053 220

-y T 2l P2 e IUUBLCR 2| (s I | £ 3 3 &

Hardness/Rm < 700 N/mm? 700-1000 N/mm? <40 HRC
ap x ae 1.5D x 0.5D 1.5D x 0.5D 1.5D x 0.5D 1.5D x 0.5D
Vc (m/min) 60-80 40-60 30-40 70-80

D n fn vf n fn vf n fn Vf n fn Vf

(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
3 7430 0.014 200 5310 0.011 120 3720 0.010 80 8490 0.018 300
4 5570 0.018 200 3980 0.015 120 2790 0.014 80 6370 0.023 300
5 4460 0.023 200 3180 0.019 120 2230 0.017 80 5100 0.029 300
6 3720 0.028 210 2650 0.024 130 1860 0.021 80 4250 0.037 310
8 2790 0.036 200 1990 0.031 120 1390 0.027 80 3180 0.047 300
10 2230 0.043 190 1590 0.036 120 1110 0.032 70 2550 0.056 280
12 1860 0.051 190 1330 0.043 110 930 0.038 70 2120 0.066 280

T OEE  EEweE EwE I 03 @

Hardness/Rm < 700 N/mm? 700-1000 N/mm? <40 HRC

ap x ae DxD DxD 0.5DxD DxD

Vc (m/min) 50-70 35-45 25-35 60-80
@ D n fn VE n fn VE n fn VE n fn VE

DRILLING (mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) [(mm/min)

3 6370 0.007 90 4250 0.006 50 3180 0.005 30 7430 0.009 130
4 4780 0.009 90 3180 0.008 50 2390 0.007 30 5570 0.012 130
5 3820 0.011 90 2550 0.010 50 1910 0.008 30 4460 0.015 130
6 3180 0.014 90 2120 0.012 50 1590 0.011 30 3720 0.018 140
8 2390 0.018 90 1590 0.015 50 1190 0.014 30 2790 0.023 130
10 1910 0.021 80 1270 0.018 50 960 0.016 30 2230 0.028 120
12 1590 0.025 80 1060 0.022 50 800 0.019 30 1860 0.033 120
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MDTA - General purpose - Square

OSAWA

TYPH O‘C‘

Lb

I

ryPHOON

HRC

MDCL2

osaw || Me || s || [7]7 Z Z QP
NORM BR HRC v
o 30° || SQUARE 2
cylindrical shank, 2 flutes, long
* | % | x| %
* 1stchoice ¥ suitable
s | =7
| ]
\‘ L >
D D Tol. c CTol. | d(hé) I I L z EDP No. Stock
3 0/-0.040 3 30 75 2 MDCL2030 h
4 0/-0.048 4 30 75 2 MDCL2040 h
5 0/-0.048 5 40 100 2 MDCL2050 h
6 0/-0.048 6 50 150 2 MDCL2060 h
8 0/-0.058 8 50 150 2 MDCL2080 h
10 0/-0.058 10 60 150 2 MDCL2100 h
12 0/-0.070 12 75 150 2 MDCL2120 h

h stock standard ¥ non-standard stock M stock exhaustion



MDTA - General purpose - Square OSAWA

CUTTING PARAMETERS
MDCL2

iy El = e e IUURLCR 2| [Ps I | 3 3

Hardness/Rm < 700 N/mm? 700-1000 N/mm? <40 HRC
ap x ae 0.3DxD 0.3DxD 0.3DxD 0.3DxD
Ve (m/min) 40-50 25-35 20-30 60-80
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
3 4780 0.010 90 3180 0.008 50 2650 0.007 40 7430 0.011 160
4 3580 0.013 90 2390 0.011 50 1990 0.010 40 5570 0.014 160
5 2870 0.016 90 1910 0.014 50 1590 0.012 40 4460 0.018 160
6 2390 0.020 100 1590 0.017 50 1330 0.015 40 3720 0.022 160
8 1790 0.026 90 1190 0.022 50 1000 0.019 40 2790 0.033 190
10 1430 0.030 90 960 0.026 50 800 0.023 40 2230 0.040 180
12 1190 0.036 90 800 0.031 50 660 0.027 40 1860 0.047 170

-y T 2l P2 e IUUBLCR 2| (s I | £ 3 3 &

Hardness/Rm < 700 N/mm? 700-1000 N/mm? <40 HRC
ap x ae 1.5D x 0.3D 1.5D x 0.3D 1.5D x 0.3D 1.5D x 0.3D
Vc (m/min) 45-55 30-40 25-35 70-90
D n fn vf n fn vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
3 5310 0.012 120 3720 0.010 70 3180 0.009 50 8490 0.013 220
4 3980 0.015 120 2790 0.013 70 2390 0.012 60 6370 0.017 220
5 3180 0.019 120 2230 0.016 70 1910 0.014 60 5100 0.021 220
6 2650 0.024 130 1860 0.020 80 1590 0.018 60 4250 0.027 230
8 1990 0.031 120 1390 0.026 70 1190 0.023 50 3180 0.040 250
10 1590 0.036 120 1110 0.031 70 960 0.027 50 2550 0.047 240
12 1330 0.043 110 930 0.037 70 800 0.032 50 2120 0.056 240
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MDTA - General purpose - Square OSAWA

<45
HRC

MDTACS3 oz |y || e

30°

£

SQUARE

cylindrical shank, 3 flutes

L x |« [ x| %
* 1stchoice ¥ suitable

| ]
- L |
D D Tol. C CTol. d(hé) | 1 L z EDP No. Stock
1 0/-0.020 3 3 40 3 MDTACS3010403 h
1 0/-0.020 4 3 40 3 MDTACS3010404 h
1.5 0/-0.020 3 4.5 40 S MDTACS3015403 h
1.5 0/-0.020 4 4.5 40 3 MDTACS3015404 h
2 0/-0.020 S 6.5 40 3 MDTACS3020403 h
2 0/-0.020 4 6.5 40 3 MDTACS3020404 h
25 0/-0.020 3 6.5 40 3 MDTACS3025403 h
25 0/-0.020 4 6.5 40 3 MDTACS3025404 h
3 0/-0.025 3 9 40 3 MDTACS3030403 h
4 0/-0.025 4 12 50 3 MDTACS3040504 h
5 0/-0.025 6 15 50 3 MDTACS3050506 h
[ 0/-0.025 6 16 50 3 MDTACS3060 h
8 0/-0.030 8 20 64 3 MDTACS308064 h
10 0/-0.030 10 22 70 3 MDTACS3100 h
12 0/-0.030 12 25 75 S MDTACS312075 h
14 0/-0.030 14 25 75 3 MDTACS3140 h
16 0/-0.030 16 32 90 3 MDTACS316090 h
20 0/-0.030 20 38 100 3 MDTACS320038 h

h stock standard ¥ non-standard stock M stock exhaustion
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MDTA - General purpose - Square OSAWA

CUTTING PARAMETERS

Material Group
150 513 EER (Paff p JUUNLCY 2| v 3 Vi nzfnafne]
Hardness/Rm <700 N/mm? 700-1000 N/mm? <40 HRC
ap x ae 0.5D xD 0.5D x D 0.5D xD 0.5D x D
Ve (m/min) 80-100 50-70 30-50 100-120
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
1 28660 | 0.004 330 19110 | 0.003 190 12740 | 0.003 110 35030 | 0.005 530
14330 | 0.008 330 9550 0.007 190 6370 0.006 110 17520 | 0.010 530
sLaTiNG 9550 0.011 320 6370 0.009 180 4250 0.008 110 11680 | 0.014 500

5730 0.018 300 3820 0.015 170 2550 0.013 100 7010 0.023 480
4780 0.021 300 3180 0.018 170 2120 0.016 100 5840 0.027 480

2
3
4 7170 0.014 310 4780 0.012 170 3180 0.011 100 8760 0.019 490
5
6

8 3580 0.028 300 2390 0.023 170 1590 0.021 100 4380 0.036 470
10 2870 0.035 300 1910 0.030 170 1270 0.026 100 3500 0.046 480
12 2390 0.044 320 1590 0.037 180 1060 0.033 100 2920 0.057 500
14 2050 0.052 320 1360 0.044 180 910 0.039 110 2500 0.067 500
16 1790 0.059 320 1190 0.050 180 800 0.045 110 2190 0.077 510
18 1590 0.066 310 1060 0.056 180 710 0.050 110 1950 0.086 500
20 1430 0.072 310 960 0.061 180 640 0.054 100 1750 0.093 490

<D3 mm:ap=0.2D

iy T 2l e e IUUBLCR 2| (s I | £ 2 3 &

Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 40 HRC
ap x ae 1.5D x 0.3D 1.5D x 0.3D 1.5D x 0.3D 1.5D x 0.3D
Vc (m/min) 80-100 50-70 30-50 100-120
D n fn vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
1 28660 | 0.005 400 19110 | 0.004 230 12740 | 0.003 130 35030 | 0.006 630

2 14330 | 0.009 400 9550 0.008 230 6370 0.007 130 17520 | 0.012 630
3 9550 0.013 380 6370 0.011 210 4250 0.010 130 11680 | 0.017 600
4 7170 0.017 370 4780 0.015 210 3180 0.013 120 8760 0.022 590
5
6

5730 0.021 360 3820 0.018 210 2550 0.016 120 7010 0.027 580
4780 0.025 360 3180 0.021 200 2120 0.019 120 5840 0.033 570

8 3580 0.033 350 2390 0.028 200 1590 0.025 120 4380 0.043 560
10 2870 0.042 360 1910 0.036 210 1270 0.032 120 3500 0.055 580
12 2390 0.053 380 1590 0.045 210 1060 0.040 130 2920 0.069 600
14 2050 0.062 380 1360 0.053 220 910 0.047 130 2500 0.081 600
16 1790 0.071 380 1190 0.061 220 800 0.053 130 2190 0.093 610
18 1590 0.07¢9 380 1060 0.067 210 710 0.059 130 1950 0.103 600
20 1430 0.086 370 960 0.073 210 640 0.064 120 1750 0.112 590

<D3mm:ae=0.1D
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MDTA - General purpose - Square OSAWA

=
,

NORM HRC ‘
45°

MDTAWSH3 s [

2|

SQUARE

weldon shank, 3 flutes

x| = | * | =
* 1stchoice ¥ suitable

| AL

y L \
D D Tol. (o CTol. d(h6) 1 11 L z EDP No. Stock
3 0/-0.030 6 7 57 3 MDTAWSH3030 h
4 0/-0.030 6 8 57 3 MDTAWSH3040 h
5 0/-0.030 6 10 57 3 MDTAWSH3050 h
6 0/-0.030 6 10 57 3 MDTAWSH3060 h
8 0/-0.030 8 16 63 3 MDTAWSH3080 h
10 0/-0.030 10 19 72 3 MDTAWSH3100 h
12 0/-0.030 12 22 83 3 MDTAWSH3120 h
14 0/-0.030 14 22 83 3 MDTAWSH3140 h
16 0/-0.030 16 26 92 3 MDTAWSH3160 h
20 0/-0.030 20 32 104 3 MDTAWSH3200 h

h stock standard ¥ non-standard stock M stock exhaustion
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MDTA - General purpose - Square OSAWA

CUTTING PARAMETERS

Material Group
150 513 EER (Paff p JUUNLCY 2| v 3 Vi nzfnafne]
Hardness/Rm <700 N/mm? 700-1000 N/mm? <40 HRC
ap x ae 0.5D xD 0.5D x D 0.5D xD 0.5D x D
Ve (m/min) 80-100 50-70 30-50 80-120
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
3 9550 0.011 320 6370 0.009 180 4250 0.008 110 10620 | 0.014 460
4 7170 0.014 310 4780 0.012 170 3180 0.011 100 7960 0.019 440
5 5730 0.018 300 3820 0.015 170 2550 0.013 100 6370 0.023 440
6 4780 0.021 300 3180 0.018 170 2120 0.016 100 5310 0.027 430
8 3580 0.028 300 2390 0.023 170 1590 0.021 100 3980 0.036 430
10 2870 0.035 300 1910 0.030 170 1270 0.026 100 3180 0.046 440
12 2390 0.044 320 1590 0.037 180 1060 0.033 100 2650 0.057 450
14 2050 0.052 320 1360 0.044 180 910 0.039 110 2270 0.067 460
16 1790 0.059 320 1190 0.050 180 800 0.045 110 1990 0.077 460
18 1590 0.066 310 1060 0.056 180 710 0.050 110 1770 0.086 460
20 1430 0.072 310 960 0.061 180 640 0.054 100 1590 0.093 440

st OEE 020 DEweE @BwE o 3 00

Hardness/Rm < 700 N/mm? 700-1000 N/mm? <40 HRC
ap x ae 1.5D x 0.3D 1.5D x0.3D 1.5D x 0.3D 1.5D x 0.3D
Vc (m/min) 90-110 60-80 40-60 110-120
D n fn Vf n fn Vf n fn V§ n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) |(mm/min)

3 10620 | 0.013 420 7430 0.011 250 5310 0.010 160 12740 | 0.017 660
4 7960 0.017 410 5570 0.015 240 3980 0.013 150 9550 0.022 640
5 6370 0.021 400 4460 0.018 240 3180 0.016 150 7640 0.027 630
6 5310 0.025 400 3720 0.021 240 2650 0.019 150 6370 0.033 620
8 3980 0.033 390 2790 0.028 230 1990 0.025 150 4780 0.043 620
10 3180 0.042 400 2230 0.036 240 1590 0.032 150 3820 0.055 630
12 2650 0.053 420 1860 0.045 250 1330 0.040 160 3180 0.069 650
14 2270 0.062 420 1590 0.053 250 1140 0.047 160 2730 0.081 660
16 1990 0.071 430 1390 0.061 250 1000 0.053 160 2390 0.093 660
18 1770 0.079 420 1240 0.067 250 880 0.059 160 2120 0.103 650
20 1590 0.086 410 1110 0.073 240 800 0.064 150 1910 0.112 640
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MDTA - General purpose - Square OSAWA

L4

SQUARE

MDTACS4 ey = (7

NORM HRC
30°

i

2

cylindrical shank, 4 flutes

L x |« [ x| %
* 1stchoice ¥ suitable

d(hé)z < S 3 jD

| 1
‘ L |

D D Tol. c CTol. | d(h6) | I L z EDP No. Stock
1 0/-0.020 3 3 40 4 MDTACS4010403 h
1 0/-0.020 4 3 40 4 MDTACS4010404 h
1.5 0/-0.020 3 45 40 4 MDTACS4015403 h
15 0/-0.020 4 45 40 4 MDTACS4015404 h
2 0/-0.030 2 8 32 4 MDTACS4020 h
2 0/-0.020 3 65 40 4 MDTACS4020403 h
2 0/-0.020 4 6.5 40 4 MDTACS4020404 h
2.5 0/-0.020 3 6.5 40 4 MDTACS4025403 h
2.5 0/-0.020 4 65 40 4 MDTACS4025404 h
3 0/-0.025 3 9 40 4 MDTACS4030403 h
4 0/-0.025 4 12 50 4 MDTACS4040504 h
5 0/-0.025 6 15 50 4 MDTACS4050506 h
6 0/-0.030 6 16 50 4 MDTACS4060 h
8 0/-0.030 8 20 64 4 MDTACS408064 h
10 0/-0.030 10 22 70 4 MDTACS4100 h
12 0/-0.030 12 25 75 4 MDTACS412075 h
14 0/-0.030 14 25 75 4 MDTACS4140 h
16 0/-0.030 16 32 90 4 MDTACS416090 h
20 0/-0.030 20 38 100 4 MDTACS420038 h

h stock standard ¥ non-standard stock M stock exhaustion
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MDTA - General purpose - Square OSAWA

CUTTING PARAMETERS

MDTACS4
veelleor  DIRE 20 DEWwE 0 @EwE I (3 [@ @
Hardness/Rm <700 N/mm? 700-1000 N/mm? <40 HRC
ap x ae 1.5D x 0.2D 1.5D x 0.2D 1.5D x 0.2D 1.5D x 0.2D
Vc (m/min) 80-100 50-70 30-50 100-120
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)

1 28660 | 0.004 400 19110 | 0.003 230 12740 | 0.003 130 35030 | 0.005 640

2 14330 | 0.007 400 9550 0.006 230 6370 0.005 130 17520 | 0.009 640
3 9550 0.010 380 6370 0.009 220 4250 0.008 130 11680 | 0.013 610
4 7170 0.013 370 4780 0.011 210 3180 0.010 120 8760 0.017 590
5
6

5730 0.016 370 3820 0.014 210 2550 0.012 120 7010 0.021 580
4780 0.019 360 3180 0.016 210 2120 0.014 120 5840 0.025 580

8 3580 0.025 360 2390 0.021 200 1590 0.019 120 4380 0.033 570
10 2870 0.032 370 1910 0.027 210 1270 0.024 120 3500 0.042 580
12 2390 0.040 380 1590 0.034 220 1060 0.030 130 2920 0.052 610
14 2050 0.047 390 1360 0.040 220 910 0.035 130 2500 0.061 610
16 1790 0.054 390 1190 0.046 220 800 0.041 130 2190 0.070 610
18 1590 0.060 380 1060 0.051 220 710 0.045 130 1950 0.078 610
20 1430 0.065 370 960 0.055 210 640 0.049 120 1750 0.085 590

<D3mm:ae=0.1D
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MDTA - General purpose - Square OSAWA

MDTA410 e R

NORM HRC
30° SQUARE 2

cylindrical shank, 4 flutes, long

—_—

L x |« [ x| %
* 1stchoice ¥ suitable

d(hé)z < S 3 jD

| 1

‘ L |
D D Tol. c CTol. | d(h6) | I L z EDP No. Stock
3 0/-0.030 3 20 60 4 MDTA410030 h
4 0/-0.030 4 20 60 4 MDTA410040 h
5 0/-0.030 5 25 75 4 MDTA410050 h
6 0/-0.030 6 30 75 4 MDTA410060 h
8 0/-0.030 8 30 75 4 MDTA410080 h
10 0/-0.030 10 40 100 4 MDTA410100 h
12 0/-0.030 12 45 100 4 MDTA410120 h
14 0/-0.030 14 45 100 4 MDTA410140 h
16 0/-0.030 16 45 100 4 MDTA410160 h

h stock standard ¥ non-standard stock M stock exhaustion
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MDTA - General purpose - Square OSAWA

CUTTING PARAMETERS

Material Group
150 513 EER (Paff p JUUNLCY 2| v 3 Vi nzfnafne]
Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 40 HRC
ap x ae 1.5D x 0.1D 1.5D x0.1D 1.5D x0.1D 1.5D x0.1D
Ve (m/min) 70-90 45-65 30-50 80-120
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) [(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) |(mm/min)
3 8490 0.009 310 5840 0.008 180 4250 0.007 110 10620 | 0.012 500
4 6370 0.012 300 4380 0.010 170 3180 0.009 110 7960 0.015 480
5 5100 0.014 290 3500 0.012 170 2550 0.011 110 6370 0.019 480
6 4250 0.017 290 2920 0.015 170 2120 0.013 110 5310 0.022 470
8 3180 0.023 290 2190 0.019 170 1590 0.017 110 3980 0.029 470
10 2550 0.029 290 1750 0.024 170 1270 0.022 110 3180 0.037 480
12 2120 0.036 310 1460 0.031 180 1060 0.027 110 2650 0.047 500
14 1820 0.042 310 1250 0.036 180 910 0.032 110 2270 0.055 500
16 1590 0.048 310 1090 0.041 180 800 0.036 120 1990 0.062 500
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MDTA - General purpose - Square OSAWA

— .. MDCL4 osn [y 1 |7 7y

NORM BR HRC A
30° SQUARE

2

T cylindrical shank, 4 flutes, long

* Yo * g
* 1stchoice ¥ suitable

dhe)] 3 b

| ]
| L |
_— D D Tol. C CTol. d(h6) 1 }] L z EDP No. Stock
>HOON
TYPHC HL 3 0/-0.040 3 30 75 4 MDCL4030 h
o 4 0/-0.048 4 30 75 4 MDCL4040 h
- 5 0/-0.048 5 40 100 4 MDCL4050 h
c-SD-TA 6 0/-0.048 6 50 150 4 MDCL4060 h
8 0/-0.058 8 50 150 4 MDCL4080 h
P
. 10 0/-0.058 10 60 150 4 MDCL4100 h
LFTA 12 0/-0.030 12 75 150 4 MDCL4120 h
I 14 0/-0.030 14 75 150 4 MDCL4140 h
, 16 0/-0.030 16 75 150 4 MDCL4160 h
SUTA 20 0/-0.030 20 75 150 4 MDCL4200 h

h stock standard ¥ non-standard stock M stock exhaustion



MDTA - General purpose - Square

OSAWA

MDCL4

CUTTING PARAMETERS

Material Group
150 513 EER (Paff p JUUNLCY 2| v 3 Vi nzfnafne]
Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 40 HRC
ap x ae 1.5D x 0.1D 1.5D x0.1D 1.5D x0.1D 1.5D x0.1D
Ve (m/min) 40-50 25-35 20-30 60-80
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) [(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) |(mm/min)

3 4780 0.008 150 3180 0.007 90 2650 0.006 60 7430 0.009 260
4 3580 0.010 150 2390 0.009 80 1990 0.008 60 5570 0.011 260
5 2870 0.013 150 1910 0.011 80 1590 0.010 60 4460 0.014 250
6 2390 0.015 150 1590 0.013 80 1330 0.011 60 3720 0.017 250
8 1790 0.020 140 1190 0.017 80 1000 0.015 60 2790 0.026 290
10 1430 0.026 150 960 0.022 80 800 0.019 60 2230 0.033 300
12 1190 0.032 150 800 0.027 90 660 0.024 60 1860 0.042 310
14 1020 0.038 150 680 0.032 90 570 0.028 60 1590 0.049 310
16 900 0.043 160 600 0.037 90 500 0.032 60 1390 0.056 310
20 720 0.052 150 480 0.044 80 400 0.039 60 1110 0.068 300
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MDTA - General purpose - 45° chamfer

OSAWA

TYPHOON

ALH

N

MDTAUPR

weldon shank, roughing HR, unequal pitch

C45°

o= ===l

* A *

TYPHOON

HRC

I

TYPHOO N
SUH MIN

66-HSS “J
T DRILLS

I

(€74

* 1stchoice ¥ suitable

OSAWA MG <45 vats
["“MH ! lw o | 24
40° C45°

3UP
<98

24 UP
> 028

C45°

/
SR

‘4— |—>‘
|

D D Tol. C45°

0.10
0.20
0.20
0.20
0.30
0.30
0.40

C45°Tol. | d(hé)

+/-0.020 6
+/-0.020 8
+/-0.020 10
+/-0.020 12
+/-0.020 14
+/-0.020 16
+/-0.020 20

0/-0.030
8 0/-0.030
10 0/-0.030
12 0/-0.030
14 0/-0.030
16 0/-0.030
20 0/-0.030

16
16
22
26
26
32
38

EDP No.

MDTAUPRO60 h
MDTAUPRO80
MDTAUPR100
MDTAUPR120
MDTAUPR140
MDTAUPR160
MDTAUPR200

Stock

57
63
72
83
83
92
104

N N N N R oY)
J 33333

h stock standard ¥ non-standard stock M stock exhaustion



MDTA - General purpose - 45° chamfer OSAWA

CUTTING PARAMETERS

Material Group
1SO 513 (P12 k1) BEwmE (Ps ITEH K3
Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 40 HRC
ap x ae 0.5D xD 0.5D x D 0.5D xD
Ve (m/min) 80-100 50-70 30-50
D n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) |(mm/min)
6 4780 0.030 430 3180 0.026 240 2120 0.023 140
8 3580 0.045 480 2390 0.038 270 1590 0.034 160
10 2870 0.055 630 1910 0.047 360 1270 0.041 210
12 2390 0.065 620 1590 0.055 350 1060 0.049 210
14 2050 0.075 620 1360 0.064 350 910 0.056 200
16 1790 0.085 610 1190 0.072 340 800 0.064 200
20 1430 0.100 570 960 0.085 330 640 0.075 190
D6-8:Z3
D10-20: 74

e QEE | EEweE | @O

Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 40 HRC
ap x ae 1.5D x 0.3D 1.5D x 0.3D 1.5D x 0.3D
Vc (m/min) 80-100 50-70 30-50
D n fn Vi n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) |(mm/min)
6 4780 0.040 570 3180 0.034 320 2120 0.030 190
8 3580 0.055 590 2390 0.047 340 1590 0.041 200
10 2870 0.065 750 1910 0.055 420 1270 0.049 250
12 2390 0.080 760 1590 0.068 430 1060 0.060 250
14 2050 0.090 740 1360 0.077 420 910 0.068 250
16 1790 0.100 720 1190 0.085 400 800 0.075 240
20 1430 0.120 690 960 0.102 390 640 0.090 230
D6-8: 73
D10-20: 24
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MDTA - General purpose - Ball nose OSAWA

<45
HRC

MDTACSB2 oz |y || e

7
30°

U

BALL NOSE

@

22 BALL

cylindrical shank, 2 flutes ball nose

e

x| = | * | =
* 1stchoice ¥ suitable

/R
=D

d(hé) f [I

| ]
| L |

D D Tol. R RTol. | d(hé) I I L - EDP No. Stock
1 0/-0.030 050 | 0/-0.020 g 3 40 2 MDTACSB2010 h
15 0/-0.030 0.75 | 0/-0.020 3 5 40 2 MDTACSB2015 h
2 0/-0.030 100 | 0/-0.020 3 7 40 2 MDTACSB2020 h
2.5 0/-0.030 125 | 0/-0.020 3 8 40 2 MDTACSB2025 h
3 0/-0.030 150 | 0/-0.020 3 10 40 2 MDTACSB2030 h
4 0/-0.030 200 | 0-0020 4 12 40 2 MDTACSB2040 h
5 0/-0.030 250 | 0/-0.020 5 14 50 2 MDTACSB2050 h
6 0/-0.030 300 | 0/-0.020 6 7 50 2 MDTACSB2060 h
8 0/-0.030 400 | 0/-0.020 8 9 60 2 MDTACSB2080 h
10 0/-0.030 500 | 00020 | 10 10 60 2 MDTACSB2100 h
12 0/-0.030 600 | 00020 | 12 14 70 2 MDTACSB2120 h

h stock standard ¥ non-standard stock M stock exhaustion

382



MDTA - General purpose - Ball nose OSAWA

CUTTING PARAMETERS

Material Group
150 513 EER (Paff p JUUNLCY 2| v 3 Vi nzfnafne]
Hardness/Rm < 700 N/mm? 700-1000 N/mm? <40 HRC
ap x ae 0.1D x0.1D 0.1D x 0.1D 0.1Dx 0.1D 0.1Dx 0.1D
Ve (m/min) 80-100 60-80 40-60 110-130
D D (eff.) n fn vf n fn Vf n fn Vf n fn Vf
(mm) | (mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
1 0.60 | 28660 | 0.030 1720 | 22290 | 0.023 1000 15920 | 0.021 670 38220 | 0.036 2750
2 1.20 | 14330 | 0.040 1150 11150 | 0.030 670 7960 0.028 450 19110 | 0.048 1830
3 1.80 9550 0.050 960 7430 0.038 560 5310 0.035 370 12740 | 0.060 1530
4 2.40 7170 0.060 860 5570 0.045 500 3980 0.042 330 9550 0.072 1380
5 3.00 5730 0.070 800 4460 0.053 470 3180 0.049 310 7640 0.084 1280
6 3.60 4780 0.080 760 3720 0.060 450 2650 0.056 300 6370 0.096 1220
8 4.80 3580 0.090 640 2790 0.068 380 1990 0.063 250 4780 0.108 1030
10 6.00 2870 0.105 600 2230 0.079 350 1590 0.074 230 3820 0.126 960
12 7.20 2390 0.120 570 1860 0.090 330 1330 0.084 220 3180 0.144 920
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MDTA - General purpose - Ball nose OSAWA

P

22 BALL

— .. MDTA250 @M%‘ e ‘ =

cylindrical shank, 2 flutes ball nose, long

— =

* Yo * g
* 1stchoice ¥ suitable

= b

d(hé) f [I
| ]
| L |
_— D D Tol. R RTol. | d(hé) I I L - EDP No. Stock
SHOON
PHOR, 3 0/-0.030 150 | 0/-0.020 g 5 75 2 MDTA250030 h
- 4 0/-0.030 200 | 0-0020 4 8 75 2 MDTA250040 h
— 5 0/-0.030 250 | 0/-0.020 5 9 75 2 MDTA250050 h
CSDTA 6 0/-0.030 300 | 0/-0.020 6 10 100 2 MDTA250060 h
8 0/-0.030 400 | 0/-0.020 8 12 100 2 MDTA250080 h
P
: 10 0/-0.030 500 | 00020 | 10 14 100 2 MDTA250100 h
LFTA 12 0/-0.030 600 | 0-0020 | 12 16 100 2 MDTA250120 h

h stock standard ¥ non-standard stock M stock exhaustion



MDTA - General purpose - Ball nose

OSAWA

CUTTING PARAMETERS

Material Group
150 513 EER (Paff p JUUNLCY 2| v 3 Vi nzfnafne]
Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 40 HRC
ap x ae 0.1D x0.1D 0.1D x 0.1D 0.1Dx 0.1D 0.1Dx 0.1D
Ve (m/min) 70-90 50-70 40-50 100-120
D D (eff.) n fn vf n fn Vf n fn Vf n fn Vf
(mm) | (mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) [(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) |(mm/min)
3 1.80 8490 0.045 760 6370 0.034 430 4780 0.032 300 11680 | 0.054 1260
4 2.40 6370 0.054 690 4780 0.041 390 3580 0.038 270 8760 0.065 1140
5 3.00 5100 0.063 640 3820 0.047 360 2870 0.044 250 7010 0.076 1060
6 3.60 4250 0.072 610 3180 0.054 340 2390 0.050 240 5840 0.086 1010
8 4.80 3180 0.081 520 2390 0.061 290 1790 0.057 200 4380 0.097 850
10 6.00 2550 0.095 480 1910 0.071 270 1430 0.066 190 3500 0.113 790
12 7.20 2120 0.108 460 1590 0.081 260 1190 0.076 180 2920 0.130 760
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HF VH/UP

UNIVERSAL PURPOSE

# HF EVOlution is the Osawa family of micrograin carbide
endmills for universal application with coatings and cutting
edges specifically designed for high performance machining
of all ISO materials. The HF EVOlution endmills are available
in a broad range of types, lengths and radii. They are the ideal
tools for both mass production and small batch manufacturing,
thanks to the outstanding performance delivered and the
universal applicability.

() HF EVOlution ¢ la linea Osawa di frese universali in metallo
duro micrograna con spoglie e rivestimenti specifici per la
lavorazione ad alto rendimento di tutti i materiali della scala
ISO. Le frese HF EVOlution sono disponibili in un’ampia gamma
ditipologie, lunghezze e raggi torici. Sono gli utensili ideali sia
per le superproduzioni di serie che per la produzione di piccoli
lotti, grazie all'eccellenza del rendimento e all'universalita
d'impiego.

® HF EVOlution heiBt die Linie der Universalfréser aus
mikrokdrnigem Hartmetall von Osawa, mit Schneidekanten und
spezifischen Beschichtungen zur Hochleistungsbearbeitung
von allen Materialien der ISO-Skala. Die Fraser HF EVOlution
sind in einer reichen Auswahl an Typologien, Ladngen und
Torusradien erhéltlich. Mit ihren ausgezeichneten Leistungen
und dem universellen Einsatz sind sie die idealen Werkzeuge,
sowohl fur die Serienproduktion groBer Mengen als auch fur
die Herstellung kleiner Lose.

() HF EVOlution est la ligne Osawa de fraises universelles en
carbure micrograin avec dépouilles et revétements spécifiques
pour 'usinage de haute performance de tous les matériaux de
I'échelle ISO. Les fraises HF EVOlution sont disponibles dans
une large gamme, longueurs et rayons. Ce sont des outils
aussi bien pour les grandes séries que pour la production
de prototypes, grace a leur excellence de rendement et leur
polyvalence.

< HF EVOlution es la linea de fresas universales de metal duro
microgranulado con inclinacién y revestimientos especificos
para el mecanizado de alto rendimiento de todos los materiales
de la escala ISO. Las fresas HF EVOlution estan disponibles en
una amplia gama de tipologias, longitudes y radios téricos. Son
las herramientas ideales tanto para las superproducciones en
serie como para la produccién de pequefios lotes, gracias a la
excelencia del rendimiento y la universalidad de empleo.

@ HF EVOlution - 310 nvHeiika yHuBepcanbHbix dpes Osawa
13 MenKO3epHUCTOro TBEPAOro CrjiaBa CoO CheuuasibHbiM
MOKPLITUEM AJ151 BbICOKOMPOU3BOANTENbHON 06paboTku Bcex
maTepuanos no ISO. JocTynHa wunpokas ramma ¢pes 3Ton
cepuv, UMeIOLMX PasaNYHYIO OJIUHY U PaANyChbl Ha yroskax.
Bnarogaps BbicOkOW 3GPEKTUBHOCTM U yHUBEPCANBHOCTH,
3TO MAeasibHble MHCTPYMEHTbI Kak 419 MacCoBOro, Tak 1 As
MenKoCePUINHOro MPOn3BOACTBA.




OSAWA

HF VH/UP

(1) VH
399

(2) UP

(3) MARGIN
1

MARGIN

36°

ISOM
SLOTTING | |SIDE MILLING
HELICAL RAMPING
VERTICAL DRILLING
TROCHOIDAL
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HIGH PERFORMANCE

A
T

Thanks to the variable helix geometry VH (1)
with unequal pitch UP (2) and to the highly
sophisticated cutting edge preparation (3), the
HF EVOlution endmills enable the highest level
of performances in terms of tool life, volume of
chip removed, productivity and surface finishing.

0

Grazie alla geometria ad elica variabile VH (1)
con passo differenziato UP (2) e alla sofisticata
preparazione del tagliente (3), le frese HF
EVOlution garantiscono performance di alto
livello in termini di durata, volume truciolo
asportato, produttivita e finitura superficiale.

Dank der Geometrie mit variabler Helix

VH (1) mit ungleicher Teilung UP (2) und

der sorgfaltigen Herstellung der Schneide

(3) gewahrleisten die Fraser HF EVOlution
Héchstleistungen, was die Dauer, das Volumen
des abgetragenen Spans, die Produktivitdt und
das Oberflachenfinish betrifft.

UNIVERSAL

KIS
T~

The HF EVOlution endmills are universal

tools, both for the broad range of materials
machineable, the type of applications and for
the milling strategies applicable: slotting, side
milling, helical interpolation, ramping, vertical
milling, drilling and trochoidal milling. Just one
single HF tool enables roughing, semi-finishing
and finishing applications.

0

Le frese HF EVOlution sono utensili universali
sia per la gamma dei materiali lavorabili che
per il tipo di lavorazione e strategia di fresatura
applicabile: fresatura dal pieno, contornatura,
interpolazione elicoidale, entrata in rampa,
fresatura assiale, foratura e fresatura trocoidale.
Un unico utensile HF permette lavorazioni di
sgrossatura, semi-sgrossatura e finitura.

Die Fréser HF EVOlution sind universelle
Werkzeuge, sowohl aufgrund der breiten
Palette bearbeitbarer Materialien als auch

dank der anwendbaren Bearbeitungsarten

und Frésstrategien: Nutfrasen, Konturfrasen,
Helixinterpolation, Rampenfrasen, Vertikalfrasen,
Bohren und trochoidales Frasen. Ein einziges HF
Werkzeug kann zum Schruppen, Vorschlichten
und Schlichten eingesetzt werden.

UNIVERSAL PURPOSE

O

Gréce a la géométrie a hélice variable VH

(1) a pas décalé UP (2) et a la préparation
technique de la partie coupante (3), les fraises
HF EVOlution garantissent des performances
de haut niveau en termes de durée, volume
de débit copeau, productivité et finition
superficielle.

-
-

Gracias a la geometria de hélice variable

VH (1) con paso diferenciado UP (2) y a la
sofisticada preparacién del filo (3), las fresas
HF EVOlution garantizan rendimientos de alto
nivel en términos de duracion, volumen de la
viruta extraida, productividad y acabado de la
superficie.

®

Bnarofaps reomeTpun ¢ nepemMeHHbIM YrioMm
HaknoHa cnupanu VH (1) ¢ HepaBHOMEpPHbIM
warom UP (2) n cnoxHoit popmoit 3ybbes

(3), dpesbr HF EVOlution rapaHtupytot
BbICOKYIO MPOU3BOANTENBHOCTb, CTOMKOCT,
06beM yaansemMoro Matepuana 1 H1sKyto
LIepOXoBaTOCTb 06paboTaHHON NOBEPXHOCTH.

O

Les fraises HF EVOlution sont des outils
universels aussi bien pour tous types de
matériaux que pour tous types d'usinages et

de stratégies de fraisages applicables : fraisage
de piéces taillées dans la masse, contournage,
interpolation hélicoidale, entrée sur rampe,
fraisage axial, percage et fraisage trochoidal. Un
seul outil HF permet de réaliser des usinages
d'ébauche, semi finition et finition.

-
-

Las fresas HF EVOlution son herramientas
universales tanto por su gama de materiales
trabajables como por el tipo de elaboracion y
estrategia de fresado aplicable: fresado de una
sola pieza, contorneado, interpolacion helicoidal,
entrada en rampa, fresado axial, perforacién

y fresado trocoidal. Un sola herramienta

HF permite elaboraciones de desbastado,
semidesbastado y acabado.

°

®pesbl HF EVOlution siBnsiioTcst yHUBEPCabHbIMY
VHCTPYMEHTaMU Kak /151 LUMPOKOM rammbi
0bpabarbiBaeMbix MaTePUAIOB, Tak 1 A/ist MHOTUX
cTpaterun dpeseposaHvs: GpesepoBaHue Nasos,
YCTYMNOB, MO CIUPany, Nog yriom, BAOb OCH,
CcBepJIeHe 1 TpoxonaasnbHoe ppeseposatme.

C nomotLsio opHou dpesbl cepunt HF MoxHO
BbINOJIHSATD YEPHOBYIO, MONYYNCTOBYIO 1
4nCTOBYIO OBPABOTKY.



OSAWA

HF VH/UP

HF

~40HRC

HARD

30+55HRC

COMPLETE RANGE

A
£

2 families of tools with application-specific
geometries.

- HF UNI (VH+UP), designed for milling

of materials with hardness up to 40 HRC:
steel (ISO P), stainless steel (ISO M), cast
iron (ISO K) and super alloys (ISO S), such
as Inconel or Titanium. The HF UNI range
is now extended with the new HF UNI SC
“smooth cut” which reduces significantly the
cutting forces thanks to the cutting edge
geometry, becoming particularly suitable
in case of machining with less powerful
machines.

- HF HARD (UP) for steel (ISO P), stainless
steel (ISO M), cast iron (ISO K), super alloys
(ISO S), hardened steel (ISO H) milling,
with hardness up to 55 HRC.

(L

2 famiglie di utensili con geometrie
specifiche.

- HF UNI (VH+UP), per fresatura di materiali
con durezza sino a 40 HRC: acciaio (ISO P),
acciaio inossidabile (ISO M), ghisa (ISO K)
e super leghe (ISO S), quali Inconel o
titanio. La gamma HF UNI si arricchisce
della nuova HF UNI SC “smooth cut” che,
grazie alla geometria del tagliente, riduce
notevolmente gli sforzi di taglio, risultando
particolarmente adatta all'utilizzo su
macchine poco potenti.

- HF HARD (UP) per fresatura di acciaio
(ISO P), acciaio inossidabile (ISO M),

ghisa (ISO K), super leghe (ISO S), acciaio
temprato (ISO H), con durezza sino a

55 HRC.

2 Werkzeugfamilien mit spezifischen
Geometrien.

- HF UNI (VH+UP), zum Fréasen von
Materialien mit einer Harte bis zu 40HRC:
Stahl (ISO P), korrosionsbestandiger

Stahl (ISO M), Gusseisen (ISO K) und
Superlegierungen (ISO S) wie Inconel oder
Titan. Die Serie HF UNI wird durch den
neuen Fraser HF UNI SC ,Smooth Cut”
erweitert, bei dem dank der Geometrie der
Schneide die aufzubringende Schnittkraft
wesentlich verringert werden konnte,

so dass dieser Fraser besonders fir den
Einsatz auf weniger leistungsfahigen
Maschinen geeignet ist.

- HF HARD (UP) fiir das Frasen von

Stahl (ISO P), korrosionsbestandigem

Stahl (ISO M), Gusseisen (ISO K),
Superlegierungen (ISO S), gehartetem Stahl
(ISO H) mit einer Harten bis zu 55HRC.

UNIVERSAL PURPOSE

(1]

2 familles d'outils avec des géométries
spécifiques.

- HF UNI (VH+UP), pour fraisage de
matériaux dont la dureté peut atteindre
40HRC : acier (ISO P), acier inoxydable
(ISO M), fonte (ISO K) et super alliages
(ISOS), tels que I' inconel ou titane.

La gamme HF UNI s’enrichit de la
nouvelle HF UNI SC « smooth cut » qui,
grace a la géométrie de coupe, réduit
considérablement les efforts de coupe,
ce qui la rend particulierement adaptée
a l'utilisation sur des machines peu
puissantes.

- HF HARD (UP), pour fraisage d'acier
(ISO P), acier inoxydable (ISO M), fonte
(ISO K) et super alliages (ISO S), acier
trempé (ISO H), dont la dureté peut
atteindre 55HRC.

-

-

2 familias de herramientas con geometrias
especificas.

- HF UNI (VH+UP), para fresado de
materiales con dureza hasta 40HRC: acero
(ISO P), acero inoxidable (ISO M), fundicién
(ISO K) y stiper aleaciones (ISO S), como
Inconel o titanio. La gama HF UNI se
enriquece con la nueva HF UNI SC «smooth
cut», que, gracias a la geometria del filo
cortante, reduce de forma importante

los esfuerzos de corte, resultando
especialmente adecuada para su uso en
maquinas poco potentes.

- HF HARD (UP), para fresado de acero
(ISO P), acero inoxidable (ISO M), fundicién
(ISO K) y stper aleaciones (ISO S), acero
templado (ISO H), con duraciéon de hasta
55 HRC.

®

2 ceMelcTBa MHCTPYMEHTOB CO
crneunanbHoOn reomeTpuren.

- HF UNI(VH+UP), pns dpeseposaHus
maTepunanos TBepgocTbio o 40HRC: ctanb
(ISO P), HepxasetoLas ctans (ISO M),
uyryH (ISO K) 1 sxkaponpouHble crnnasbl
(ISO S), Takme Kak MHKOHESb U TUTaH.

K atomy cemerictey nobasneHa Hosast
¢dpesa HF UNI SC «smooth cut» (nnasHoe
pesaHue), kotopas, bnarogaps opme
3y6beB, 3HaUYNTEIbHO COKPALLAET yCUNS
pes3aHus, YTo AefiaeT ee NPUro4HON Ans
MCMOJIb30BaHNS Ha MasIOMOLLIHbIX CTaHKaX.
- HF HARD (UP) ons dpesepoBaHus ctanm
(ISO P), Hepxagetowen ctanu (ISO M),
uyryHa (ISO K), >xaponpoyHbix cniaBos
(ISOS), sakaneHHowm ctanu (ISO H)
TBepgocTbio go 55 HRC.
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HF UNI - Variable Helix and unequal pitch - 45° chamfer

OSAWA

390

HF840 e e
NORM HRC
o VH36°739°) | €45° 24P
cylindrical shank, 45° chamfer
c45°
Lk x| * *
* 1stchoice ¥ suitable /CA'SQ
o ] S—
SLOTTING | |SIDEMILLING| | HELICAL | | RAMPING | | VERTICAL | | DRILLING | | TROCHOIDAL ‘ L ‘4— | —»‘
=
D D Tol. ca5° | c45°Tol. |  d(h6) I 1 L z EDP No. Stock
3 0/-0.030 0.10 +/-0.020 6 9 57 4 HF840030 h
4 0/-0.025 0.10 +/-0.020 6 11 57 4 HF840040 h
5 0/-0.025 0.10 +/-0.020 6 13 57 4 HF840050 h
6 0/-0.025 0.10 +/-0.020 6 13 57 4 HF840060 h
8 0/-0.030 0.20 +/-0.020 8 20 64 4 HF840080 h
10 0/-0.030 0.20 +/-0.020 10 22 72 4 HF840100 h
12 0/-0.030 0.20 +/-0.020 12 26 83 4 HF840120 h
14 0/-0.030 0.30 +/-0.020 14 32 90 4 HF840140 h
16 0/-0.030 0.30 +/-0.020 16 32 92 4 HF840160 h
18 0/-0.030 0.30 +/-0.020 18 32 92 4 HF840180 h
20 0/-0.030 0.40 +/-0.020 20 38 104 4 HF840200 h

h stock standard ¥ non-standard stock M stock exhaustion



HF UNI - Variable Helix and unequal pitch - 45° chamfer

OSAWA

CUTTING PARAMETERS

Material Group|
50513 EE w3 BR~BE EwwZEEA sz s3]l ss]
Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC <40 HRC
ap x ae DXD DxD 0.5DxD 0.5DxD
Vc (m/min) 130-150 80-100 60-80 30-50
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) [ (mm/min) | (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)
3 14860 | 0.014 830 9550 0.013 480 7430 0.011 310 4250 0.010 170
4 11150 | 0.019 830 7170 0.017 480 5570 0.014 310 3180 0.013 160
SLOTTING 5 8920 0.023 820 5730 0.021 470 4460 0.017 310 2550 0.016 160
6 7430 0.027 800 4780 0.024 460 3720 0.020 300 2120 0.019 160
8 5570 0.035 780 3580 0.032 450 2790 0.026 290 1590 0.025 160
10 4460 0.042 750 2870 0.038 430 2230 0.032 280 1270 0.029 150
12 3720 0.048 710 2390 0.043 410 1860 0.036 270 1060 0.034 140
14 3180 0.054 690 2050 0.049 400 1590 0.041 260 910 0.038 140
16 2790 0.060 670 1790 0.054 390 1390 0.045 250 800 0.042 130
18 2480 0.066 650 1590 0.059 380 1240 0.050 250 710 0.046 130
20 2230 0.073 650 1430 0.066 380 1110 0.055 240 640 0.051 130
ap x ae sps | 0.5DxD 0.5DxD | 025D x D 0.25D x D
Material Group|
0513 EEw R BR-BR Ew»wXEEA sz sa ]l ss]
Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae 1.5D x 0.5D 1.5D x 0.5D 1.2D x 0.3D 1.2D x 0.3D
Vc (m/min) 160-180 100-120 70-90 40-60
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)
3 18050 | 0.017 1210 11680 | 0.015 710 8490 0.013 460 5310 0.018 390
4 13540 | 0.022 1200 8760 0.020 700 6370 0.018 450 3980 0.024 390
SIDE MILLING 5 10830 | 0.028 1200 7010 0.025 700 5100 0.022 450 3180 0.030 390
6 9020 0.032 1170 5840 0.029 680 4250 0.026 440 2650 0.036 380
8 6770 0.042 1140 4380 0.038 660 3180 0.034 430 1990 0.046 370
10 5410 0.050 1090 3500 0.045 640 2550 0.040 410 1590 0.055 350
12 4510 0.058 1040 2920 0.052 610 2120 0.046 390 1330 0.063 340
14 3870 0.065 1000 2500 0.058 580 1820 0.052 380 1140 0.071 330
16 3380 0.072 970 2190 0.065 570 1590 0.058 370 1000 0.079 320
18 3010 0.079 950 1950 0.071 560 1420 0.063 360 880 0.087 310
20 2710 0.088 950 1750 0.079 550 \ 1270 0.070 360 800 0.096 310
ap x ae <D5 1.5D x 0.25D 1.5D x 0.25D | 1.2Dx0.1D 1.2Dx0.1D |
Material Group|
0513 BEEw & BR-BQR EBw~wRERA sz s3]l ss]
Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC <40 HRC
o’ x ae 5° x0.4D 4° x0.4D 3° x0.4D 3° x0.4D
Ve (m/min) 130-150 80-100 60-80 30-50
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rom) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)
3 14860 | 0.010 605 9550 0.010 365 7430 0.008 250 4250 0.008 133
4 11150 0.013 600 7170 0.013 360 5570 0.011 247 3180 0.010 132
HELICAL 5 8920 0.017 600 5730 0.016 360 4460 0.014 246 2550 0.013 131
6 7430 0.020 585 4780 0.018 350 3720 0.016 241 2120 0.015 128
8 5570 0.025 570 3580 0.024 340 2790 0.021 235 1590 0.020 125
10 4460 0.031 545 2870 0.029 325 2230 0.025 225 1270 0.024 120
12 3720 0.035 520 2390 0.033 310 1860 0.029 214 1060 0.027 114
14 3180 0.039 500 2050 0.037 300 1590 0.032 206 910 0.030 110
16 2790 0.044 490 1790 0.041 290 1390 0.036 200 800 0.034 108
18 2480 0.048 475 1590 0.045 285 1240 0.040 197 710 0.037 105
20 2230 0.053 475 1430 0.050 285 1110 0.044 195 640 0.041 105
® max <D5 20 2° 1 10 \

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION



HF UNI - Variable Helix and unequal pitch - 45° chamfer OSAWA

CUTTING PARAMETERS

Material Group|
150 513 EE w3 BR~BE EwwZEA sz s3]l ss]
Hardness/Rm <700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
o° x ae 15° xD 10° xD 5° xD 5° xD
Vc (m/min) 130-150 80-100 60-80 30-50
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
RAMPING 6 7430 0.022 640 4780 0.020 380 3720 0.019 281 2120 0.026 220
8 5570 0.028 620 3580 0.026 370 2790 0.024 273 1590 0.034 214
10 4460 0.034 600 2870 0.031 355 2230 0.029 262 1270 0.040 205
12 3720 0.038 570 2390 0.035 335 1860 0.034 250 1060 0.046 196
14 3180 0.043 550 2050 0.040 325 1590 0.038 240 910 0.052 189
16 2790 0.048 535 1790 0.044 315 1390 0.042 233 800 0.058 185
18 2480 0.053 520 1590 0.048 310 1240 0.046 229 710 0.063 180
20 2230 0.058 520 1430 0.054 305 1110 0.051 227 640 0.070 180

Mo T EEREwE EE-EE E-w-ERER s2fsa]ss|

Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae D x0.4D D x 0.4D D x 0.25D D x 0.25D
Vc (m/min) 130-150 80-100 60-80 30-50
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) [ (mm/min) | (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)

VERTICAL 6 7430 0.027 800 4780 0.024 460 3720 0.020 300 2120 0.019 160

8 5570 0.035 780 3580 0.032 450 2790 0.026 290 1590 0.025 160

10 4460 0.042 750 2870 0.038 430 2230 0.032 280 1270 0.029 150

12 3720 0.048 710 2390 0.043 410 1860 0.036 270 1060 0.034 140

14 3180 0.054 690 2050 0.049 400 1590 0.041 260 910 0.038 140

16 2790 0.060 670 1790 0.054 390 1390 0.045 250 800 0.042 130

18 2480 0.066 650 1590 0.059 380 1240 0.050 250 710 0.046 130

20 2230 0.073 650 1430 0.066 380 1110 0.055 240 640 0.051 130

Meoss T IR M EE-EE EHwwEE sz sass|

Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae DxD DxD 0.5DxD 0.5DxD
Vc (m/min) 100-120 60-80 45-65 590-690
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)
@ 3 11680 | 0.007 330 7430 0.006 190 5840 0.006 130 3180 0.008 100
DRILLING 4 8760 0.009 320 5570 0.008 190 4380 0.007 130 2390 0.010 100
5 7010 0.012 320 4460 0.010 180 3500 0.009 130 1910 0.013 100
6 5840 0.014 320 3720 0.012 180 2920 0.011 130 1590 0.015 90
8 4380 0.018 310 2790 0.016 180 2190 0.014 120 1190 0.019 90
10 3500 0.021 290 2230 0.019 170 1750 0.017 120 960 0.023 90
12 2920 0.024 280 1860 0.022 160 1460 0.019 110 800 0.026 80
14 2500 0.027 270 1590 0.024 150 1250 0.022 110 680 0.030 80
16 2190 0.030 260 1390 0.027 150 1090 0.024 100 600 0.033 80
18 1950 0.033 260 1240 0.030 150 970 0.026 100 530 0.036 80
20 1750 0.037 260 1110 0.033 150 880 0.029 100 480 0.040 80
ap x ae <D5 0.5DxD 0.5Dx D 0.25DxD 0.25DxD

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION
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HF UNI - Variable Helix and unequal pitch - 45° chamfer

OSAWA

CUTTING PARAMETERS

Material Group|
150 513 EE w3 BR~BE EwwZEA sz s3]l ss]
Hardness/Rm <700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae 2D x 0.2D 2D x 0.2D 1.5D x0.1D 1.5D x 0.1D
Vc (m/min) 190-230 130-150 100-120 50-70
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
3 11680 | 0.035 1640 7430 0.032 940 5840 0.028 650 3180 0.039 490
= 4 8760 0.046 1620 5570 0.042 930 4380 0.037 650 2390 0.051 490
5 7010 0.058 1610 4460 0.052 920 3500 0.046 640 1910 0.063 480
6 5840 0.068 1580 3720 0.061 900 2920 0.054 630 1590 0.074 470
8 4380 0.088 1530 2790 0.079 880 2190 0.070 610 1190 0.096 460
10 3500 0.105 1470 2230 0.095 840 1750 0.084 590 960 0.116 440
12 2920 0.120 1400 1860 0.108 800 1460 0.096 560 800 0.132 420
14 2500 0.135 1350 1590 0.122 770 1250 0.108 540 680 0.149 400
16 2190 0.150 1310 1390 0.135 750 1090 0.120 520 600 0.165 400
18 1950 0.165 1290 1240 0.149 740 970 0.132 510 530 0.182 380
20 1750 0.183 1280 1110 0.164 730 880 0.146 510 480 0.201 390
ap x ae <D5 1.5Dx0.1D 1.5Dx 0.1D
NOTES:

Down milling CNC programming is required.
‘ae” value max 0.2xD - “T" value max 0.1xD.

The use of end mill with diameter 30-40% smaller than the width of the slot is recommended.

The cutting conditions are based on CNC programming with medium dynamic speed.
With lower CNC dynamic speed, use the same cutting conditions or reduce the cutting speed Vc.
With higher CNC dynamic speed, reduce the “T" value by approximately -30 -50% and apply the maximum available cutting speed Vc.

R2
R1

R1 Cutter radius

R2 Half of slot width

T Programming width of cut
ae Actual width of cut

=1

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION
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HF UNI - Variable Helix and unequal pitch - 45° chamfer OSAWA

H F 4 4 O OSAWA || MG <40 %
NORM HRC
. . VH 36°/39° C45° 4 P
cylindrical shank and reduced neck, 45° chamfer
c45°
Lk x| % * di<D C45°
% 1stchoice ¥ suitable ¢
1 S
O ae) [ b
b1
SLOTTING | |SIDEMILLING| | HELICAL | | RAMPING | | VERTICAL | | DRILLING | | TROCHOIDAL L<7 |——>
‘ ;
D D Tol. ca5° | c4a5°Tol. | d(hé) I I di L z EDP No. Stock
3 0/-0.030 0.10 +/-0.020 6 9 15 2.80 57 4 HF440030 h
4 0/-0.030 0.10 +/-0.020 6 11 18 3.80 57 4 HF440040 h
5 0/-0.030 0.10 +/-0.020 6 13 19 4.80 57 4 HF440050 h
6 0/-0.030 0.10 +/-0.020 6 13 20 5.80 57 4 HF440060 h
8 0/-0.030 0.20 +/-0.020 8 20 26 7.80 64 4 HF440080 h
10 0/-0.030 0.20 +/-0.020 10 22 30 9.80 72 4 HF440100 h
12 0/-0.030 0.20 +/-0.020 12 26 36 11.80 83 4 HF440120 h
14 0/-0.030 0.20 +/-0.020 14 26 36 13.70 83 4 HF440140 h
16 0/-0.030 0.30 +/-0.020 16 32 42 15.70 92 4 HF440160 h
20 0/-0.030 0.40 +/-0.020 20 38 50 19.70 104 4 HF440200 h

h stock standard ¥ non-standard stock M stock exhaustion
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HF UNI - Variable Helix and unequal pitch - 45° chamfer

OSAWA

CUTTING PARAMETERS

Material Group|
150 513 EE w3 BR~EE EBw~wIZERA sz s3]l ss]
Hardness/Rm <700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae DXD DxD 0.5D x D 0.5D xD
Vc (m/min) 110-130 70-90 50-70 30-50
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)
3 12740 | 0.013 640 8490 0.011 390 6370 0.009 240 4250 0.009 150
4 9550 0.017 640 6370 0.015 380 4780 0.012 240 3180 0.012 150
5 7640 0.021 630 5100 0.019 380 3820 0.016 240 2550 0.014 150
6 6370 0.024 620 4250 0.022 370 3180 0.018 230 2120 0.017 140
8 4780 0.032 600 3180 0.028 360 2390 0.024 230 1590 0.022 140
10 3820 0.038 580 2550 0.034 350 1910 0.028 220 1270 0.026 130
12 3180 0.043 550 2120 0.039 330 1590 0.032 210 1060 0.030 130
14 2730 0.049 530 1820 0.044 320 1360 0.036 200 910 0.034 120
16 2390 0.054 520 1590 0.049 310 1190 0.041 190 800 0.038 120
20 1910 0.066 500 1270 0.059 300 960 0.049 190 640 0.046 120
ap x ae <D5 0.5DxD 0.5DxD 0.25D x D 0.25D xD
Material Group|
FoEia EEw R (ol ps Y 2 3|
Hardness/Rm < 700 N/mm? 700-1000 N/mm?
ap x ae 1.5DxD 1.5D xD
Vc (m/min) 85-105 55-75
D n fn Vf n fn vf
(mm) (rpm) | (mm/rev) [(mm/min) | (rpm) | (mm/rev) | (mm/min)
8 3780 0.025 380 2590 0.023 230
10 3030 0.030 370 2070 0.027 230
12 2520 0.035 350 1730 0.031 220
14 2160 0.039 340 1480 0.035 210
16 1890 0.043 330 1290 0.039 200
20 1510 0.053 320 1040 0.047 200 ‘
Material Group|
foE1a EEw BR-BR EwwZEEA sz s3]l ss]
Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae 1.5D x 0.5D 1.5D x 0.5D 1.2D x 0.3D 1.2D x 0.3D
Vc (m/min) 130-150 90-110 60-80 40-60
D n fn Vf n fn vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)
3 14860 | 0.015 900 10620 | 0.014 580 7430 0.012 360 5310 0.017 350
4 11150 | 0.020 890 7960 0.018 570 5570 0.016 360 3980 0.022 350
5 8920 0.025 890 6370 0.022 570 4460 0.020 350 3180 0.027 350
6 7430 0.029 870 5310 0.026 560 3720 0.023 350 2650 0.032 340
8 5570 0.038 840 3980 0.034 540 2790 0.030 340 1990 0.042 330
10 4460 0.045 810 3180 0.041 520 2230 0.036 320 1590 0.050 320
12 3720 0.052 770 2650 0.047 490 1860 0.041 310 1330 0.057 300
14 3180 0.058 740 2270 0.052 480 1590 0.047 300 1140 0.064 290
16 2790 0.065 720 1990 0.058 460 1390 0.052 290 1000 0.071 290
20 2230 0.079 700 1590 0.071 450 1110 0.063 280 800 0.087 280
ap x ae <D5 1.5D x 0.25D 1.5D x 0.25D 1.2Dx0.1D 1.2Dx0.1D

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION




HF UNI - Variable Helix and unequal pitch - 45° chamfer

OSAWA

CUTTING PARAMETERS

Material Group|
ot BEwE BERE-BR BwwwEDEEA [s2]ssfss
Hardness/Rm <700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
o° x ae 5° x0.4D 4° x 0.4D 3° x0.4D 3° x0.4D
Vc (m/min) 110-130 70-90 50-70 30-50
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
3 12740 | 0.009 470 8490 0.009 290 6370 0.008 193 4250 0.007 120
HELICAL 4 9550 0.012 465 6370 0.011 290 4780 0.010 191 3180 0.009 119
5 7640 0.015 460 5100 0.014 285 3820 0.012 190 2550 0.012 118
6 6370 0.018 450 4250 0.016 280 3180 0.015 186 2120 0.014 115
8 4780 0.023 440 3180 0.021 270 2390 0.019 181 1590 0.018 112
10 3820 0.028 420 2550 0.026 260 1910 0.023 173 1270 0.021 108
12 3180 0.031 400 2120 0.029 250 1590 0.026 165 1060 0.024 103
14 2730 0.035 385 1820 0.033 240 1360 0.029 159 910 0.027 99
16 2390 0.039 375 1590 0.037 235 1190 0.032 154 800 0.030 97
20 1910 0.048 365 1270 0.045 225 960 0.039 151 640 0.037 94
a°® max <D5 2° 2° 1° 1°
Material Group|
GO BEw @ BE-BR BwwEREA [s2]ssfss)
Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
o’ x ae 15° xD 10° xD 5° xD 5° xD
Vc (m/min) 100-120 60-80 45-65 30-40
D n fn Vf n fn vf n fn Vf n fn Vf
= (mm) (rpm) | (mm/rev) [(mm/min) | (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
RAMPIR 6 5840 | 0.019 | 455 | 3720 | 0.018 | 265 | 2920 | 0.017 | 198 | 1860 & 0.023 | 174
8 4380 0.025 440 2790 0.023 260 2190 0.022 193 1390 0.030 168
10 3500 0.030 420 2230 0.028 250 1750 0.026 185 1110 0.036 161
12 2920 0.034 405 1860 0.032 235 1460 0.030 176 930 0.042 154
14 2500 0.039 390 1590 0.036 225 1250 0.034 170 800 0.047 149
16 2190 0.043 375 1390 0.040 220 1090 0.038 165 700 0.052 145
20 1750 0.052 365 1110 0.048 215 880 0.046 162 560 0.063 141
Material Group|
150 513 EEw QR (pa P Y 2 3|
Hardness/Rm < 700 N/mm? 700-1000 N/mm?
a® x ae 30° xD 15° xD
Vc (m/min) 80-100 45-65
D n fn Vf n fn Vf
RAMEING (mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)
10 2870 0.025 280 1750 0.023 160
12 2390 0.028 270 1460 0.026 150
14 2050 0.032 260 1250 0.029 145
16 1790 0.035 250 1090 0.032 140
20 1430 0.043 245 880 0.039 140
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HF UNI - Variable Helix and unequal pitch - 45° chamfer OSAWA

CUTTING PARAMETERS

Material Group|
150 513 EE w3 BR~BE EwwZEA sz s3]l ss]
Hardness/Rm <700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae D x 0.4D D x 0.4D D x 0.25D D x 0.25D
Vc (m/min) 100-120 60-80 45-65 30-40
D n fn Vf n fn Vf n fn Vf n fn Vf
VENeAL (mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
¢ 6 5840 0.024 570 3720 0.022 330 2920 0.018 210 1860 0.017 130
8 4380 0.032 550 2790 0.028 320 2190 0.024 210 1390 0.022 120
10 3500 0.038 530 2230 0.034 300 1750 0.028 200 1110 0.026 120
12 2920 0.043 500 1860 0.039 290 1460 0.032 190 930 0.030 110
14 2500 0.049 490 1590 0.044 280 1250 0.036 180 800 0.034 110
16 2190 0.054 470 1390 0.049 270 1090 0.041 180 700 0.038 110
20 1750 0.066 460 1110 0.059 260 880 0.049 170 560 0.046 100
Material Group|
50513 EEw QR BR~BE EwwIZEEA sz sa ]l ss]
Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae DxD DxD 0.5DxD 0.5DxD
Vc (m/min) 85-105 55-75 40-60 20-40
D n fn Vf n fn vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) [(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
3 10080 | 0.006 250 6900 0.006 160 5310 0.005 110 3180 0.007 90
DRILLING 4 7560 0.008 250 5180 0.007 160 3980 0.007 110 2390 0.009 90
5 6050 0.010 250 4140 0.009 150 3180 0.008 110 1910 0.011 90
6 5040 0.012 240 3450 0.011 150 2650 0.010 100 1590 0.013 90
8 3780 0.016 240 2590 0.014 150 1990 0.013 100 1190 0.017 80
10 3030 0.019 230 2070 0.017 140 1590 0.015 100 960 0.021 80
12 2520 0.022 220 1730 0.019 130 1330 0.017 90 800 0.024 80
14 2160 0.024 210 1480 0.022 130 1140 0.019 90 680 0.027 70
16 1890 0.027 200 1290 0.024 130 1000 0.022 90 600 0.030 70
20 1510 0.033 200 1040 0.030 120 800 0.026 80 480 0.036 70
ap x ae <D5 0.5DxD 0.5Dx D 0.25DxD 0.25DxD

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION
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HF UNI - Variable Helix and unequal pitch - 45° chamfer OSAWA

CUTTING PARAMETERS

Material Group|
150 513 EE w3 BR~BE EwwZEA sz s3]l ss]
Hardness/Rm <700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae 2D x 0.2D 2D x 0.1D 1.5D x0.1D 1.5D x 0.1D
Vc (m/min) 160-200 110-130 80-100 50-70
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
3 10080 | 0.032 1270 6900 0.028 780 5310 0.025 540 3180 0.035 440
TROCHOIDAL 4 7560 0.042 1260 5180 0.037 780 3980 0.033 530 2390 0.046 440
5 6050 0.052 1250 4140 0.047 770 3180 0.041 530 1910 0.057 430
6 5040 0.061 1220 3450 0.055 750 2650 0.049 520 1590 0.067 430
8 3780 0.079 1190 2590 0.071 730 1990 0.063 500 1190 0.087 410
10 3030 0.095 1150 2070 0.085 700 1590 0.076 480 960 0.104 400
12 2520 0.108 1090 1730 0.097 670 1330 0.086 460 800 0.119 380
14 2160 0.122 1050 1480 0.109 650 1140 0.097 440 680 0.134 360
16 1890 0.135 1020 1290 0.122 630 1000 0.108 430 600 0.149 360
20 1510 0.164 990 1040 0.148 610 800 0.131 420 480 0.181 350
ap x ae =D5 1.5Dx0.1D 1.5Dx0.1D

NOTES:

Down milling CNC programming is required.

“ae” value max 0.2xD - "T" value max 0.1xD.

The use of end mill with diameter 30-40% smaller than the width of the slot is recommended.

The cutting conditions are based on CNC programming with medium dynamic speed.

With lower CNC dynamic speed, use the same cutting conditions or reduce the cutting speed Vc.

With higher CNC dynamic speed, reduce the “T" value by approximately -30 -50% and apply the maximum available cutting speed Vc.

R1 Cutter radius
R2 Half of slot width
T Programming width of cut

ae Actual width of cut
b4

R2

Y+

=l

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION
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HF UNI - Variable Helix and unequal pitch - 45° chamfer OSAWA

HF441 oo | 0 || 71| L4 || B

NORM HRC
VH 36°/39° C45° 24 UP
weldon shank and reduced neck, 45° chamfer
c45°
Lk x| % * di <D case
* 1stchoice ¥ suitable - 4
- wol O — | o
@ le—1—>
SLOTTING | |SIDE MILLING HELICAL RAMPING | | VERTICAL DRILLING | (TROCHOIDAL \_‘7 [T——
D D Tol. case Ca5°Tol. | d(hé) I 1] d1 L z EDP No. Stock
3 0/-0.030 0.10 +/-0.020 6 9 15 2.80 57 4 HF441030 h
4 0/-0.030 0.10 +/-0.020 6 1 18 3.80 57 4 HF441040 h
5 0/-0.030 0.10 +/-0.020 6 13 19 4.80 57 4 HF441050 h
6 0/-0.030 0.10 +/-0.020 6 13 20 5.80 57 4 HF441060 h
8 0/-0.030 0.20 +/-0.020 8 20 26 7.80 64 4 HF441080 h
10 0/-0.030 0.20 +/-0.020 10 22 30 9.80 72 4 HF441100 h
12 0/-0.030 0.20 +/-0.020 12 26 36 11.80 83 4 HF441120 h
14 0/-0.030 0.20 +/-0.020 14 26 36 13.70 83 4 HF441140 h
16 0/-0.030 0.30 +/-0.020 16 32 42 15.70 92 4 HF441160 h
18 0/-0.030 0.30 +/-0.020 18 32 42 17.70 92 4 HF441180 h
20 0/-0.030 0.40 +/-0.020 20 38 50 19.70 104 4 HF441200 h

h stock standard ¥ non-standard stock M stock exhaustion
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HF UNI - Variable Helix and unequal pitch - 45° chamfer

OSAWA

CUTTING PARAMETERS

Material Group|
150 513 EE w3 BR~BE EwwZEA sz s3]l ss]
Hardness/Rm <700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae DXD DxD 0.5D x D 0.5D xD
Vc (m/min) 110-130 70-90 50-70 30-50
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
3 12740 | 0.013 640 8490 0.011 390 6370 0.009 240 4250 0.009 150
4 9550 0.017 640 6370 0.015 380 4780 0.012 240 3180 0.012 150
5 7640 0.021 630 5100 0.019 380 3820 0.016 240 2550 0.014 150
6 6370 0.024 620 4250 0.022 370 3180 0.018 230 2120 0.017 140
8 4780 0.032 600 3180 0.028 360 2390 0.024 230 1590 0.022 140
10 3820 0.038 580 2550 0.034 350 1910 0.028 220 1270 0.026 130
12 3180 0.043 550 2120 0.039 330 1590 0.032 210 1060 0.030 130
14 2730 0.049 530 1820 0.044 320 1360 0.036 200 910 0.034 120
16 2390 0.054 520 1590 0.049 310 1190 0.041 190 800 0.038 120
18 2120 0.059 500 1420 0.053 300 1060 0.045 190 710 0.042 120
20 1910 0.066 500 1270 0.059 300 960 0.049 190 640 0.046 120
ap x ae <D5 0.5DxD 0.5Dx D 0.25DxD 0.25DxD

Material Group)|

1@ W

EE-ER

ISO 513
Hardness/Rm < 700 N/mm? 700-1000 N/mm?
ap x ae 1.5DxD 1.5DxD
Vc (m/min) 85-105 55-75
D n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min)

8 3780 0.025 380 2590 0.023 230
10 3030 0.030 370 2070 0.027 230
12 2520 0.035 350 1730 0.031 220
14 2160 0.039 340 1480 0.035 210
16 1890 0.043 330 1290 0.039 200
18 1680 0.048 320 1150 0.043 200
20 1510 0.053 320 1040 0.047 200

Material Group)|

BEw-Q

1ISO 513
Hardness/Rm < 700 N/mm?
ap x ae 2DxD
Vc (m/min) 60-80
D n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)
10 2230 0.023 200
12 1860 0.026 190
14 1590 0.029 190
16 1390 0.032 180
18 1240 0.036 180
20 1110 0.039 180
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PARAMETERS SUGGESTED WITH HIGH PRECISION WELDON CHUCK AND STABLE MACHINING CONDITION.
FOR APPLICATION ON HIGH POWER MILLING CHUCK, PLEASE REFER TO HF440 PARAMETERS.




HF UNI - Variable Helix and unequal pitch - 45° chamfer

OSAWA

CUTTING PARAMETERS

Material Group|
150 513 EE w3 BR~BE EwwZEA sz s3]l ss]
Hardness/Rm <700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae 1.5D x 0.5D 1.5D x 0.5D 1.2D x 0.3D 1.2D x 0.3D
Vc (m/min) 130-150 90-110 60-80 40-60
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
3 14860 | 0.015 900 10620 | 0.014 580 7430 0.012 360 5310 0.017 350
4 11150 | 0.020 890 7960 0.018 570 5570 0.016 360 3980 0.022 350
5 8920 0.025 890 6370 0.022 570 4460 0.020 350 3180 0.027 350
6 7430 0.029 870 5310 0.026 560 3720 0.023 350 2650 0.032 340
8 5570 0.038 840 3980 0.034 540 2790 0.030 340 1990 0.042 330
10 4460 0.045 810 3180 0.041 520 2230 0.036 320 1590 0.050 320
12 3720 0.052 770 2650 0.047 490 1860 0.041 310 1330 0.057 300
14 3180 0.058 740 2270 0.052 480 1590 0.047 300 1140 0.064 290
16 2790 0.065 720 1990 0.058 460 1390 0.052 290 1000 0.071 290
18 2480 0.071 710 1770 0.064 450 1240 0.057 280 880 0.078 280
20 2230 0.079 700 1590 0.071 450 1110 0.063 280 800 0.087 280
ap x ae <D5 1.5D x 0.25D 1.5D x 0.25D ‘ 1.2Dx0.1D ‘ 1.2Dx0.1D
Material Group|
TET (1 Pz LU 1 | BR~BR EwwXEEA 2 sa ]l ss]
Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC <40 HRC
a®x ae 5° x 0.4D 4° x0.4D 3° x 0.4D 3° x 0.4D
Vc (m/min) 110-130 70-90 50-70 30-50
D n fn Vf n fn vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min) | (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
@ 3 12740 | 0.009 470 8490 0.009 290 6370 0.008 193 4250 0.007 120
= 4 9550 0.012 465 6370 0.011 290 4780 0.010 191 3180 0.009 119
5 7640 0.015 460 5100 0.014 285 3820 0.012 190 2550 0.012 118
6 6370 0.018 450 4250 0.016 280 3180 0.015 186 2120 0.014 115
8 4780 0.023 440 3180 0.021 270 2390 0.019 181 1590 0.018 112
10 3820 0.028 420 2550 0.026 260 1910 0.023 173 1270 0.021 108
12 3180 0.031 400 2120 0.029 250 1590 0.026 165 1060 0.024 103
14 2730 0.035 385 1820 0.033 240 1360 0.029 159 910 0.027 99
16 2390 0.039 375 1590 0.037 235 1190 0.032 154 800 0.030 97
18 2120 0.043 365 1420 0.040 230 1060 0.036 151 710 0.033 95
20 1910 0.048 365 1270 0.045 225 ‘ 960 0.039 151 640 0.037 94
° max <D5 20 20 | 1 1

PARAMETERS SUGGESTED WITH HIGH PRECISION WELDON CHUCK AND STABLE MACHINING CONDITION.
FOR APPLICATION ON HIGH POWER MILLING CHUCK, PLEASE REFER TO HF440 PARAMETERS.
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HF UNI - Variable Helix and unequal pitch - 45° chamfer

OSAWA

CUTTING PARAMETERS

Material Group|
150 513 EE w3 BR~BE EwwZEA sz s3]l ss]
Hardness/Rm <700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
o° x ae 15° xD 10° xD 5° xD 5° xD
Vc (m/min) 100-120 60-80 45-65 30-40
D n fn Vf n fn Vf n fn Vf n fn Vf
'\| (mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
RAMPING 6 5840 0.019 455 3720 0.018 265 2920 0.017 198 1860 0.023 174
8 4380 0.025 440 2790 0.023 260 2190 0.022 193 1390 0.030 168
10 3500 0.030 420 2230 0.028 250 1750 0.026 185 1110 0.036 161
12 2920 0.034 405 1860 0.032 235 1460 0.030 176 930 0.042 154
14 2500 0.039 390 1590 0.036 225 1250 0.034 170 800 0.047 149
16 2190 0.043 375 1390 0.040 220 1090 0.038 165 700 0.052 145
18 1950 0.047 370 1240 0.044 215 970 0.042 161 620 0.057 142
20 1750 0.052 365 1110 0.048 215 880 0.046 162 560 0.063 141
Material Group|
T EEw BE-RA
Hardness/Rm < 700 N/mm? 700-1000 N/mm?
a® x ae 30° xD 15° xD
——) Vc (m/min) 85-105 55-75
D n fn Vf n fn Vf
RAMPING (mm) (rpm) | (mm/rev) [ (mm/min)| (rpm) | (mm/rev) | (mm/min)
10 2870 0.025 280 1750 0.023 160
12 2390 0.028 270 1460 0.026 150
14 2050 0.032 260 1250 0.029 145
16 1790 0.035 250 1090 0.032 140
18 1590 0.039 245 970 0.036 140
20 1430 0.043 245 880 0.039 140
Material Group)|
0514 E w3
Hardness/Rm < 700 N/mm?
a® x ae 45° xD
Vc (m/min) 60-80
D n fn Vf
RAMPING (mm) (rpm) | (mm/rev) | (mm/min)
10 2070 0.024 200
12 1730 0.028 195
14 1480 0.031 185
16 1290 0.035 180
18 1150 0.038 175
20 1040 0.042 175
4

PARAMETERS SUGGESTED WITH HIGH PRECISION WELDON CHUCK AND STABLE MACHINING CONDITION.
FOR APPLICATION ON HIGH POWER MILLING CHUCK, PLEASE REFER TO HF440 PARAMETERS.
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HF UNI - Variable Helix and unequal pitch - 45° chamfer OSAWA

CUTTING PARAMETERS
HF441

Mo T EIE W EE-EE EHwwZEE [s2]jsa] ss|

Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae D x 0.4D D x 0.4D D x 0.25D D x 0.25D
Vc (m/min) 100-120 60-80 45-65 30-40
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)

VERTICAL 6 5840 0.024 570 3720 0.022 330 2920 0.018 210 1860 0.017 130

8 4380 0.032 550 2790 0.028 320 2190 0.024 210 1390 0.022 120

10 3500 0.038 530 2230 0.034 300 1750 0.028 200 1110 0.026 120

12 2920 0.043 500 1860 0.039 290 1460 0.032 190 930 0.030 110

14 2500 0.049 490 1590 0.044 280 1250 0.036 180 800 0.034 110

16 2190 0.054 470 1390 0.049 270 1090 0.041 180 700 0.038 110

18 1950 0.059 460 1240 0.053 270 970 0.045 170 620 0.042 100

20 1750 0.066 460 1110 0.059 260 880 0.049 170 560 0.046 100

Mo T EEREwE EE-EE E-w-ERER s2fsa]ss|

Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae DxD DxD 0.5DxD 0.5DxD
Vc (m/min) 85-105 55-75 40-60 20-40
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) [ (mm/min) | (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)

3 10080 | 0.006 250 6900 0.006 160 5310 0.005 110 3180 0.007 90
T 4 7560 0.008 250 5180 0.007 160 3980 0.007 110 2390 0.009 90
5 6050 0.010 250 4140 0.009 150 3180 0.008 110 1910 0.011 90
6 5040 0.012 240 3450 0.011 150 2650 0.010 100 1590 0.013 90
8 3780 0.016 240 2590 0.014 150 1990 0.013 100 1190 0.017 80
10 3030 0.019 230 2070 0.017 140 1590 0.015 100 960 0.021 80
12 2520 0.022 220 1730 0.019 130 1330 0.017 90 800 0.024 80
14 2160 0.024 210 1480 0.022 130 1140 0.019 90 680 0.027 70
16 1890 0.027 200 1290 0.024 130 1000 0.022 90 600 0.030 70
18 1680 0.030 200 1150 0.027 120 880 0.024 80 530 0.033 70
20 1510 0.033 200 1040 0.030 120 ‘ 800 0.026 80 480 0.036 70

ap x ae <D5 0.5DxD 0.5DxD ‘ 0.25Dx D 0.25D xD

PARAMETERS SUGGESTED WITH HIGH PRECISION WELDON CHUCK AND STABLE MACHINING CONDITION.
FOR APPLICATION ON HIGH POWER MILLING CHUCK, PLEASE REFER TO HF440 PARAMETERS.
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HF UNI - Variable Helix and unequal pitch - 45° chamfer

OSAWA

CUTTING PARAMETERS

Material Group|
150 513 EE w3 BR~BE EwwZEA sz s3]l ss]
Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae 2D x 0.2D 2D x 0.1D 1.5D x0.1D 1.5D x 0.1D
Vc (m/min) 160-200 110-130 80-100 50-70
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
3 10080 | 0.032 1270 6900 0.028 780 5310 0.025 540 3180 0.035 440
= 4 7560 0.042 1260 5180 0.037 780 3980 0.033 530 2390 0.046 440
5 6050 0.052 1250 4140 0.047 770 3180 0.041 530 1910 0.057 430
6 5040 0.061 1220 3450 0.055 750 2650 0.049 520 1590 0.067 430
8 3780 0.079 1190 2590 0.071 730 1990 0.063 500 1190 0.087 410
10 3030 0.095 1150 2070 0.085 700 1590 0.076 480 960 0.104 400
12 2520 0.108 1090 1730 0.097 670 1330 0.086 460 800 0.119 380
14 2160 0.122 1050 1480 0.109 650 1140 0.097 440 680 0.134 360
16 1890 0.135 1020 1290 0.122 630 1000 0.108 430 600 0.149 360
18 1680 0.149 1000 1150 0.134 610 880 0.119 420 530 0.163 350
20 1510 0.164 990 1040 0.148 610 800 0.131 420 480 0.181 350
ap x ae <D5 1.5Dx0.1D 1.5Dx 0.1D
NOTES:

Down milling CNC programming is required.
‘ae” value max 0.2xD - “T" value max 0.1xD.

The use of end mill with diameter 30-40% smaller than the width of the slot is recommended.

The cutting conditions are based on CNC programming with medium dynamic speed.
With lower CNC dynamic speed, use the same cutting conditions or reduce the cutting speed Vc.
With higher CNC dynamic speed, reduce the “T" value by approximately -30 -50% and apply the maximum available cutting speed Vc.

R2

R1 Cutter radius

R2 Half of slot width

T Programming width of cut
ae Actual width of cut

404
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PARAMETERS SUGGESTED WITH HIGH PRECISION WELDON CHUCK AND STABLE MACHINING CONDITION.
FOR APPLICATION ON HIGH POWER MILLING CHUCK, PLEASE REFER TO HF440 PARAMETERS.




HF UNI - Variable Helix and unequal pitch - 45° chamfer

OSAWA

\
0SAWA || MG <40 (M| 4% .
NORM HRC HR FO
o ) VH 36°%/39°| | €a5° FINE zup
cylindrical shank, 45° chamfer, roughing HR —
C45° TYPHOON
A-HTA-41
* | x| % *
* 1stchoice ¥ suitable
150 @ d(hé) Ll
SLOTTING | |SIDE MILLING HELICAL RAMPING | | VERTICAL | (TROCHOIDAL ‘ L
D D Tol. case C45° Tol. d(h6) I 1 L z EDP No. Stock —
TYPHOQ
6 0/-0.030 0.10 +/-0.020 6 16 57 4 HF844060 h HL 100N
8 0/-0.030 0.20 +/-0.020 8 20 64 4 HF844080 h
10 0/-0.030 0.20 +/-0.020 10 22 72 4 HF844100 h I
12 0/-0.030 0.20 +/-0.020 12 26 83 4 HF844120 h S
14 0/-0.030 0.20 +/-0.020 14 26 83 4 HF844140 h
16 0/-0.030 0.30 +/-0.020 16 32 92 4 HF844160 h I
18 0/-0.030 0.30 +/-0.020 18 32 92 4 HF844180 h LA
20 0/-0.030 0.40 +/-0.020 20 38 104 4 HF844200 h
\

MDTA

h stock standard ¥ non-standard stock M stock exhaustion
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HF UNI - Variable Helix and unequal pitch - 45° chamfer OSAWA

CUTTING PARAMETERS

Material Group|
150 513 EE w3 BR~EE EBw~wIZERA sz s3]l ss]
Hardness/Rm <700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae DXD DxD 0.5D x D 0.5D xD
Vc (m/min) 110-130 70-90 50-70 30-50
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)
SLOTTING 6 6370 0.029 740 4250 0.026 450 3180 0.022 280 2120 0.020 170
8 4780 0.038 720 3180 0.034 430 2390 0.028 270 1590 0.026 170
10 3820 0.045 690 2550 0.041 420 1910 0.034 260 1270 0.032 160
12 3180 0.052 660 2120 0.047 400 1590 0.039 250 1060 0.036 150
14 2730 0.058 640 1820 0.052 380 1360 0.044 240 910 0.041 150
16 2390 0.065 620 1590 0.058 370 1190 0.049 230 800 0.045 150
18 2120 0.071 600 1420 0.064 360 1060 0.053 230 710 0.050 140
20 1910 0.079 600 1270 0.071 360 960 0.059 230 640 0.055 140

wemoor DR w@E | EE=E

Hardness/Rm < 700 N/mm? 700-1000 N/mm?
ap x ae 1.5DxD 1.5DxD
Vc (m/min) 85-105 55-75
D n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)
6 5040 0.023 470 3450 0.021 290
8 3780 0.030 460 2590 0.027 280
10 3030 0.036 440 2070 0.033 270
12 2520 0.041 420 1730 0.037 260
14 2160 0.047 400 1480 0.042 250
16 1890 0.052 390 1290 0.047 240
18 1680 0.057 380 1150 0.051 240
20 1510 0.063 380 1040 0.057 240

Meeoss T R M EE-EE EHwwEE sz sass|

Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae 1.5D x 0.5D 1.5D x 0.5D 1.2D x 0.3D 1.2D x 0.3D
Ve (m/min) 130-150 90-110 60-80 40-60
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)
6 7430 0.035 1040 5310 0.031 670 3720 0.028 420 2650 0.038 410
8 5570 0.045 1010 3980 0.041 650 2790 0.036 400 1990 0.050 400
10 4460 0.054 970 3180 0.049 620 2230 0.044 390 1590 0.060 380
12 3720 0.062 930 2650 0.056 590 1860 0.050 370 1330 0.068 360
14 3180 0.070 890 2270 0.063 570 1590 0.056 360 1140 0.077 350
16 2790 0.078 870 1990 0.070 560 1390 0.062 350 1000 0.086 340
18 2480 0.086 850 1770 0.077 550 1240 0.068 340 880 0.094 330
20 2230 0.095 840 1590 0.085 540 1110 0.076 340 800 0.104 330

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION
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HF UNI - Variable Helix and unequal pitch - 45° chamfer OSAWA

CUTTING PARAMETERS
HF844

Mo T EIE W EE-EE EHwwZEE [s2]jsa] ss|

Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
o° x ae 8° x0.4D 6° x0.4D 4° x0.4D 3° x0.4D
Vc (m/min) 110-130 70-90 50-70 30-50
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)

HELICAL 6 6370 0.020 515 4250 0.019 315 3180 0.016 210 2120 0.016 139
8 4780 0.026 500 3180 0.024 310 2390 0.021 204 1590 0.021 135
10 3820 0.031 480 2550 0.029 295 1910 0.026 196 1270 0.025 129
12 3180 0.036 455 2120 0.033 280 1590 0.029 187 1060 0.029 123
14 2730 0.040 440 1820 0.037 270 1360 0.033 179 910 0.033 119
16 2390 0.045 430 1590 0.041 265 1190 0.037 174 800 0.036 116
18 2120 0.049 420 1420 0.046 260 1060 0.040 171 710 0.040 113
20 1910 0.055 415 1270 0.050 255 960 0.045 171 640 0.044 113

Mo T EEREwE EE-EE E-w-ERER s2fsa]ss|

Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
a® x ae 15° xD 10° xD 5° xD 5° xD
Vc (m/min) 100-120 60-80 45-65 30-40
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) [ (mm/min) | (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
RAMPING 6 5840 0.023 545 3720 0.021 320 2920 0.020 238 1860 0.028 209
8 4380 0.030 530 2790 0.028 310 2190 0.026 231 1390 0.036 202
10 3500 0.036 505 2230 0.033 295 1750 0.032 222 1110 0.044 194
12 2920 0.041 485 1860 0.038 285 1460 0.036 212 930 0.050 185
14 2500 0.047 465 1590 0.043 270 1250 0.041 204 800 0.056 179
16 2190 0.052 455 1390 0.048 265 1090 0.045 197 700 0.062 174
18 1950 0.057 445 1240 0.052 260 970 0.050 193 620 0.069 170
20 1750 0.063 440 1110 0.058 255 880 0.055 194 560 0.076 170

MeterislGrovn ] [ B @ = [

Hardness/Rm < 700 N/mm? 700-1000 N/mm?
o’ x ae 30° xD 15° xD
Vc (m/min) 85-105 45-65
D n fn Vf n fn Vf
RAMPING (mm) (rpm) | (mm/rev) |(mm/min) | (rpm) | (mm/rev) | (mm/min)
10 2870 0.030 340 1750 0.027 190
12 2390 0.034 320 1460 0.031 180
14 2050 0.038 310 1250 0.035 175
16 1790 0.042 300 1090 0.039 170
18 1590 0.046 295 970 0.043 165
20 1430 0.051 295 880 0.047 165

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION
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HF UNI - Variable Helix and unequal pitch - 45° chamfer OSAWA

CUTTING PARAMETERS

Material Group|
150 513 EE w3 BR~BE EwwZEA sz s3]l ss]
Hardness/Rm <700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae D x 0.4D D x 0.4D D x 0.25D D x 0.25D
Vc (m/min) 100-120 60-80 45-65 30-40
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
VERTICAL 6 5840 0.029 680 3720 0.026 390 2920 0.022 260 1860 0.020 150
8 4380 0.038 660 2790 0.034 380 2190 0.028 250 1390 0.026 150
10 3500 0.045 640 2230 0.041 360 1750 0.034 240 1110 0.032 140
12 2920 0.052 610 1860 0.047 350 1460 0.039 230 930 0.036 130
14 2500 0.058 580 1590 0.052 330 1250 0.044 220 800 0.041 130
16 2190 0.065 570 1390 0.058 320 1090 0.049 210 700 0.045 130
18 1950 0.071 560 1240 0.064 320 970 0.053 210 620 0.050 120
20 1750 0.079 550 1110 0.071 320 880 0.059 210 560 0.055 120

Mo T EEREwE EE-EE E-w-ERER s2fsa]ss|

Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae 2D x 0.2D 2D x 0.1D 1.5Dx0.1D 1.5D x0.1D
Vc (m/min) 160-200 110-130 80-100 50-70
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) [ (mm/min) | (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
TROCHOIDAL 6 5040 0.073 1470 3450 0.066 910 2650 0.058 620 1590 0.080 510
8 3780 0.095 1430 2590 0.085 880 1990 0.076 600 1190 0.104 490
10 3030 0.113 1370 2070 0.102 850 1590 0.091 580 960 0.125 480
12 2520 0.130 1310 1730 0.117 810 1330 0.104 550 800 0.143 460
14 2160 0.146 1260 1480 0.131 780 1140 0.117 530 680 0.160 440
16 1890 0.162 1220 1290 0.146 750 1000 0.130 520 600 0.178 430
18 1680 0.178 1200 1150 0.160 740 880 0.143 500 530 0.196 420
20 1510 0.197 1190 1040 0.177 740 800 0.158 500 480 0.217 420

NOTES:

Down milling CNC programming is required.

‘ae” value max 0.2xD - “T" value max 0. 1xD.

The use of end mill with diameter 30-40% smaller than the width of the slot is recommended.

The cutting conditions are based on CNC programming with medium dynamic speed.

With lower CNC dynamic speed, use the same cutting conditions or reduce the cutting speed Vc.

With higher CNC dynamic speed, reduce the “T" value by approximately -30 -50% and apply the maximum available cutting speed Vc.

R1 Cutter radius
R2 Half of slot width

T Programming width of cut
] ae Actual width of cut
o
o
Y (+)

ae

=l

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION
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HF UNI - Variable Helix and unequal pitch - 45° chamfer

OSAWA

H F444 0SAWA || MG <40 (M| 4%
NORM HRC HR
o VH 36°%/39°| | €a5° FINE zup
cylindrical shank and reduced neck, 45° chamfer,
roughing HR
ghing c45°
3/
* | x| % *
* 1stchoice ¥ suitable
150 @
SLOTTING | |SIDE MILLING HELICAL RAMPING | | VERTICAL | (TROCHOIDAL
D D Tol. case Ca5°Tol. | d(hé) I 1] d1 L z EDP No. Stock
6 0/-0.030 0.10 +/-0.020 6 13 20 5.80 57 4 HF444060 h
8 0/-0.030 0.20 +/-0.020 8 20 26 7.80 64 4 HF444080 h
10 0/-0.030 0.20 +/-0.020 10 22 30 9.80 72 4 HF444100 h
12 0/-0.030 0.20 +/-0.020 12 26 36 11.80 83 4 HF444120 h
14 0/-0.030 0.20 +/-0.020 14 26 36 13.70 83 4 HF444140 h
16 0/-0.030 0.30 +/-0.020 16 32 42 15.70 92 4 HF444160 h
20 0/-0.030 0.40 +/-0.020 20 38 50 19.70 104 4 HF444200 h

MDTA

h stock standard ¥ non-standard stock M stock exhaustion
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HF UNI - Variable Helix and unequal pitch - 45° chamfer

OSAWA

CUTTING PARAMETERS

Material Group|
150 513 EE w3 BR~BE EwwZEA sz s3]l ss]
Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae DXD DxD 0.5D x D 0.5D xD
Vc (m/min) 110-130 70-90 50-70 30-50
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
6 6370 0.026 670 4250 0.024 400 3180 0.020 250 2120 0.018 160
8 4780 0.034 650 3180 0.031 390 2390 0.026 240 1590 0.024 150
10 3820 0.041 620 2550 0.037 370 1910 0.031 230 1270 0.029 150
12 3180 0.047 590 2120 0.042 360 1590 0.035 220 1060 0.033 140
14 2730 0.052 570 1820 0.047 340 1360 0.039 210 910 0.037 130
16 2390 0.058 560 1590 0.052 330 1190 0.044 210 800 0.041 130
20 1910 0.071 540 1270 0.064 320 960 0.053 200 640 0.050 130
Material Group|
50513 EE w3 (ol ps Y 2 3|
Hardness/Rm < 700 N/mm? 700-1000 N/mm?
ap x ae 1.5DxD 1.5DxD
Vc (m/min) 85-105 55-75
D n fn Vf n fn vf
(mm) (rpm) | (mm/rev) [(mm/min) | (rpm) | (mm/rev) | (mm/min)
6 5040 0.021 420 3450 0.019 260
8 3780 0.027 410 2590 0.024 250
10 3030 0.033 400 2070 0.029 240
12 2520 0.037 380 1730 0.034 230
14 2160 0.042 360 1480 0.038 220
16 1890 0.047 350 1290 0.042 220
20 1510 0.057 340 1040 0.051 210
Material Group)|
0514 (p1 Pz LU BR~BR EwwXEEA 52 sa ]l s}
Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae 1.5D x 0.5D 1.5D x 0.5D 1.2D x 0.3D 1.2D x 0.3D
Vc (m/min) 130-150 90-110 60-80 40-60
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) [ (mm/min) | (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
6 7430 0.031 940 5310 0.028 600 3720 0.025 370 2650 0.035 370
8 5570 0.041 910 3980 0.037 580 2790 0.033 360 1990 0.045 360
10 4460 0.049 870 3180 0.044 560 2230 0.039 350 1590 0.054 340
12 3720 0.056 830 2650 0.050 530 1860 0.045 330 1330 0.062 330
14 3180 0.063 800 2270 0.057 510 1590 0.050 320 1140 0.069 320
16 2790 0.070 780 1990 0.063 500 1390 0.056 310 1000 0.077 310
20 2230 0.085 760 1590 0.077 490 1110 0.068 300 800 0.094 300

410

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION




HF UNI - Variable Helix and unequal pitch - 45° chamfer

OSAWA

CUTTING PARAMETERS

Material Group|
ot BEwE BERE-BR BwwwEDEEA [s2]ssfss
Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
o° x ae 7° x0.4D 5° x0.4D 3° x0.4D 3° x0.4D
Vc (m/min) 110-130 70-90 50-70 30-50
@ D n fn vE n fn i n fn vE n fn Vi
HELICAL Ll (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)
¢ 6 6370 0.018 470 4250 0.017 290 3180 0.016 200 2120 0.015 125
8 4780 0.024 455 3180 0.022 285 2390 0.020 195 1590 0.019 121
10 3820 0.029 435 2550 0.027 275 1910 0.025 187 1270 0.023 116
12 3180 0.033 415 2120 0.031 260 1590 0.028 178 1060 0.026 111
14 2730 0.037 400 1820 0.034 250 1360 0.032 171 910 0.029 107
16 2390 0.041 390 1590 0.038 245 1190 0.035 167 800 0.033 105
20 1910 0.050 380 1270 0.046 235 960 0.043 164 640 0.040 102
Material Group|
G BEw A BE-BR BwwREA [s2]ssfss)
Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
o’ x ae 15° xD 10° xD 5° xD 5° xD
Vc (m/min) 100-120 60-80 45-65 30-40
D n fn Vf n fn vf n fn Vf n fn Vf
" (mm) (rpm) | (mm/rev) [(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
AAMFIR 6 5840 | 0.021 | 490 | 3720 | 0.019 | 285 | 2920 | 0.018 | 214 | 1860 | 0.025 | 188
8 4380 0.027 475 2790 0.025 280 2190 0.024 208 1390 0.033 182
10 3500 0.033 455 2230 0.030 265 1750 0.029 200 1110 0.039 174
12 2920 0.037 435 1860 0.034 255 1460 0.033 190 930 0.045 167
14 2500 0.042 420 1590 0.039 245 1250 0.037 183 800 0.050 161
16 2190 0.047 410 1390 0.043 240 1090 0.041 178 700 0.056 157
20 1750 0.057 395 1110 0.052 230 880 0.050 175 560 0.068 153
Material Group)|
GoRE BEw @ (pa P T 2] 3}
Hardness/Rm < 700 N/mm? 700-1000 N/mm?
a® x ae 30° xD 15° xD
Vc (m/min) 85-105 45-65
D n fn Vf n fn Vf
RAMEING (mm) (rpm) | (mm/rev) [ (mm/min)| (rpm) | (mm/rev) | (mm/min)
10 2870 0.027 305 1750 0.024 170
12 2390 0.030 290 1460 0.028 165
14 2050 0.034 280 1250 0.031 155
16 1790 0.038 270 1090 0.035 150
20 1430 0.046 265 880 0.042 150

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION
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HF UNI - Variable Helix and unequal pitch - 45° chamfer OSAWA

CUTTING PARAMETERS

Material Group|
150 513 EE w3 BR~BE EwwZEA sz s3]l ss]
Hardness/Rm <700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae D x 0.4D D x 0.4D D x 0.25D D x 0.25D
Vc (m/min) 100-120 60-80 45-65 30-40
D n fn Vf n fn Vf n fn Vf n fn Vf
VERTICAL (mm) (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)
¢ 6 5840 0.026 610 3720 0.024 350 2920 0.020 230 1860 0.018 140
8 4380 0.034 600 2790 0.031 340 2190 0.026 220 1390 0.024 130
10 3500 0.041 570 2230 0.037 330 1750 0.031 210 1110 0.029 130
12 2920 0.047 540 1860 0.042 310 1460 0.035 200 930 0.033 120
14 2500 0.052 520 1590 0.047 300 1250 0.039 200 800 0.037 120
16 2190 0.058 510 1390 0.052 290 1090 0.044 190 700 0.041 110
20 1750 0.071 500 1110 0.064 280 880 0.053 190 560 0.050 110
Material Group|
150 513 EEw QR BR~BE EwwIZEEA sz sa ]l ss]
Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae 2D x 0.2D 2D x 0.1D 1.5Dx 0.1D 1.5D x0.1D
Vc (m/min) 160-200 110-130 80-100 50-70
D n fn Vf n fn vf n fn Vf n fn Vf
S (mm) (rpm) | (mm/rev) [(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
I 6 5040 | 0.066 | 1320 | 3450 | 0.059 | 810 | 2650 | 0.052 | 560 | 1590 | 0.072 | 460
8 3780 0.085 1290 2590 0.077 790 1990 0.068 540 1190 0.094 450
10 3030 0.102 1240 2070 0.092 760 1590 0.082 520 960 0.112 430
12 2520 0.117 1180 1730 0.105 730 1330 0.093 500 800 0.128 410
14 2160 0.131 1130 1480 0.118 700 1140 0.105 480 680 0.144 390
16 1890 0.146 1100 1290 0.131 680 1000 0.117 470 600 0.160 380
20 1510 0.177 1070 1040 0.160 660 800 0.142 450 480 0.195 370
NOTES:

Down milling CNC programming is required.

‘ae” value max 0.2xD - "T" value max 0.1xD.

The use of end mill with diameter 30-40% smaller than the width of the slot is recommended.

The cutting conditions are based on CNC programming with medium dynamic speed.

With lower CNC dynamic speed, use the same cutting conditions or reduce the cutting speed Vc.

With higher CNC dynamic speed, reduce the “T" value by approximately -30 -50% and apply the maximum available cutting speed Vc.

R1 Cutter radius
R2 Half of slot width
T Programming width of cut

ae Actual width of cut
b

ae

R2

=1

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION
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HF UNI - Variable Helix and unequal pitch - 45° chamfer

OSAWA

H F44 5 0SAWA || MG <40 (M| 4%
NORM HRC HR
VH 36°%/39°| | €a5° FINE zup
weldon shank and reduced neck, 45° chamfer,
roughing HR .
E/
* | x| % * di <D Case
* 1stchoice ¥ suitable o ¢
® S e
SLOTTING | (SIDE MILLING| | HELICAL RAMPING | | VERTICAL | (TROCHOIDAL ‘ — |
T
D D Tol. case Ca5°Tol. | d(hé) I 1] d1 L z EDP No. Stock
6 0/-0.030 0.10 +/-0.020 6 13 20 5.80 57 4 HF445060 h
8 0/-0.030 0.20 +/-0.020 8 20 26 7.80 64 4 HF445080 h
10 0/-0.030 0.20 +/-0.020 10 22 30 9.80 72 4 HF445100 h
12 0/-0.030 0.20 +/-0.020 12 26 36 11.80 83 4 HF445120 h
14 0/-0.030 0.20 +/-0.020 14 26 36 13.70 83 4 HF445140 h
16 0/-0.030 0.30 +/-0.020 16 32 42 15.70 92 4 HF445160 h
20 0/-0.030 0.40 +/-0.020 20 38 50 19.70 104 4 HF445200 h

MDTA

h stock standard ¥ non-standard stock M stock exhaustion
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HF UNI - Variable Helix and unequal pitch - 45° chamfer

OSAWA

HF445

CUTTING PARAMETERS

Material Group|
150 513 EE w3 BR~BE EwwZEA sz s3]l ss]
Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae DXD DxD 0.5D x D 0.5D xD
Vc (m/min) 110-130 70-90 50-70 30-50
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)

6 6370 0.026 670 4250 0.024 400 3180 0.020 250 2120 0.018 160
8 4780 0.034 650 3180 0.031 390 2390 0.026 240 1590 0.024 150
10 3820 0.041 620 2550 0.037 370 1910 0.031 230 1270 0.029 150
12 3180 0.047 590 2120 0.042 360 1590 0.035 220 1060 0.033 140
14 2730 0.052 570 1820 0.047 340 1360 0.039 210 910 0.037 130
16 2390 0.058 560 1590 0.052 330 1190 0.044 210 800 0.041 130
20 1910 0.071 540 1270 0.064 320 960 0.053 200 640 0.050 130

Material Group|

BEw-Q

EE-EE

1ISO 513
Hardness/Rm < 700 N/mm? 700-1000 N/mm?
ap x ae 1.5DxD 1.5DxD
Vc (m/min) 85-105 55-75
D n fn Vf n fn vf
(mm) (rpm) | (mm/rev) [(mm/min) | (rpm) | (mm/rev) | (mm/min)

8 3780 0.027 410 2590 0.024 250
10 3030 0.033 400 2070 0.029 240
12 2520 0.037 380 1730 0.034 230
14 2160 0.042 360 1480 0.038 220
16 1890 0.047 350 1290 0.042 220
20 1510 0.057 340 1040 0.051 210

Material Group|

BEw-E

1ISO 513
Hardness/Rm < 700 N/mm?
ap x ae 2DxD
Vc (m/min) 60-80
D n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)
6 3720 0.016 230
8 2790 0.020 230
10 2230 0.024 220
12 1860 0.028 210
14 1590 0.031 200
16 1390 0.035 190
20 1110 0.043 190

414

PARAMETERS SUGGESTED WITH HIGH PRECISION WELDON CHUCK AND STABLE MACHINING CONDITION.
FOR APPLICATION ON HIGH POWER MILLING CHUCK, PLEASE REFER TO HF444 PARAMETERS.




HF UNI - Variable Helix and unequal pitch - 45° chamfer OSAWA

CUTTING PARAMETERS
HF445

Mo T EIE W EE-EE EHwwZEE [s2]jsa] ss|

Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae 1.5D x 0.5D 1.5D x 0.5D 1.2D x 0.3D 1.2D x 0.3D
Vc (m/min) 130-150 90-110 60-80 40-60
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
6 7430 0.031 940 5310 0.028 600 3720 0.025 370 2650 0.035 370
8 5570 0.041 910 3980 0.037 580 2790 0.033 360 1990 0.045 360
10 4460 0.049 870 3180 0.044 560 2230 0.039 350 1590 0.054 340
12 3720 0.056 830 2650 0.050 530 1860 0.045 330 1330 0.062 330
14 3180 0.063 800 2270 0.057 510 1590 0.050 320 1140 0.069 320
16 2790 0.070 780 1990 0.063 500 1390 0.056 310 1000 0.077 310
20 2230 0.085 760 1590 0.077 490 1110 0.068 300 800 0.094 300

Meoss T R EE-EE EHwwEE sz sass|

Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
o’ x ae 7° x0.4D 5° x0.4D 3° x0.4D 3° x0.4D
Ve (m/min) 110-130 70-90 50-70 30-50
@ D n fn vE n fn i n fn vE n fn Vi
s (mm) (rpm) | (mm/rev) [(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
HELICAL 6 6370 | 0.018 | 470 | 4250 | 0.017 | 290 | 3180 | 0.016 | 200 | 2120 | 0.015 | 125
8 4780 0.024 455 3180 0.022 285 2390 0.020 195 1590 0.019 121
10 3820 0.029 435 2550 0.027 275 1910 0.025 187 1270 0.023 116
12 3180 0.033 415 2120 0.031 260 1590 0.028 178 1060 0.026 111
14 2730 0.037 400 1820 0.034 250 1360 0.032 171 910 0.029 107
16 2390 0.041 390 1590 0.038 245 1190 0.035 167 800 0.033 105
20 1910 0.050 380 1270 0.046 235 960 0.043 164 640 0.040 102
Material Group)|
GoRE BEw @ BER-BR Bw=wREA [s2ssfss)
Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC <40 HRC
a® x ae 15° xD 10° xD 5° xD 5° xD
Vc (m/min) 100-120 60-80 45-65 30-40
D n fn Vf n fn Vf n fn Vf n fn Vf
RAMPING (mm) (rpm) | (mm/rev) [ (mm/min) | (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)
8 4380 0.027 475 2790 0.025 280 2190 0.024 208 1390 0.033 182
10 3500 0.033 455 2230 0.030 265 1750 0.029 200 1110 0.039 174
12 2920 0.037 435 1860 0.034 255 1460 0.033 190 930 0.045 167
14 2500 0.042 420 1590 0.039 245 1250 0.037 183 800 0.050 161
16 2190 0.047 410 1390 0.043 240 1090 0.041 178 700 0.056 157
20 1750 0.057 395 1110 0.052 230 880 0.050 175 560 0.068 153

PARAMETERS SUGGESTED WITH HIGH PRECISION WELDON CHUCK AND STABLE MACHINING CONDITION.
FOR APPLICATION ON HIGH POWER MILLING CHUCK, PLEASE REFER TO HF444 PARAMETERS.
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HF UNI - Variable Helix and unequal pitch - 45° chamfer OSAWA

CUTTING PARAMETERS

Material Group|
150 513 BEw A BE-EBR BwwEDEA (s2]ssfss
Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
o x ae 30° xD 15° xD
Vc (m/min) 85-105 45-65
D n fn Vf n fn Vf
(HAMBIG! (mm) (rpm) | (mm/rev) [(mm/min) | (rpm) | (mm/rev) | (mm/min)
10 2870 0.027 305 1750 0.024 170
12 2390 0.030 290 1460 0.028 165
14 2050 0.034 280 1250 0.031 155
16 1790 0.038 270 1090 0.035 150
20 1430 0.046 265 880 0.042 150
Material Group|
GORE EwE
Hardness/Rm < 700 N/mm?
a® x ae 45° xD
Vc (m/min) 55-75
D n fn Vf
(REKEING) (mm) (rpm) | (mm/rev) | (mm/min)
10 2070 0.026 220
12 1730 0.030 210
14 1480 0.034 200
16 1290 0.038 195
20 1040 0.046 190
Material Group|
o BEw A BRE-BR Bw=wEREA (s2]ssfss)
Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae D x 0.4D D x 0.4D D x 0.25D D x 0.25D
Ve (m/min) 100-120 60-80 45-65 30-40
D n fn Vf n fn Vf n fn Vf n fn Vf
f (mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)
VERTICAL 6 5840 | 0.026 | 610 | 3720 | 0.024 | 350 | 2920 | 0.020 | 230 | 1860 | 0.018 | 140
8 4380 0.034 600 2790 0.031 340 2190 0.026 220 1390 0.024 130
10 3500 0.041 570 2230 0.037 330 1750 0.031 210 1110 0.029 130
12 2920 0.047 540 1860 0.042 310 1460 0.035 200 930 0.033 120
14 2500 0.052 520 1590 0.047 300 1250 0.039 200 800 0.037 120
16 2190 0.058 510 1390 0.052 290 1090 0.044 190 700 0.041 110
20 1750 0.071 500 1110 0.064 280 880 0.053 190 560 0.050 110

PARAMETERS SUGGESTED WITH HIGH PRECISION WELDON CHUCK AND STABLE MACHINING CONDITION.
FOR APPLICATION ON HIGH POWER MILLING CHUCK, PLEASE REFER TO HF444 PARAMETERS.
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HF UNI - Variable Helix and unequal pitch - 45° chamfer OSAWA

CUTTING PARAMETERS

Material Group|
g (1 P2 QT 1 BE~RE B~x~wIZEE s ssffss|
Hardness/Rm < 700 N/mm? 700-1000 N/mm? <35HRC < 40 HRC
ap x ae 2D x 0.2D 2D x 0.1D 1.5D x0.1D 1.5D x 0.1D
Vc (m/min) 160-200 110-130 80-100 50-70
D n fn Vf n fn Vf n fn Vf n fn Vf
= (mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)
0cHo 6 5040 | 0.066 | 1320 | 3450 | 0.059 | 810 | 2650 | 0.052 | 560 | 1590 | 0072 | 460
8 3780 0.085 1290 2590 0.077 790 1990 0.068 540 1190 0.094 450
10 3030 0.102 1240 2070 0.092 760 1590 0.082 520 960 0.112 430
12 2520 0.117 1180 1730 0.105 730 1330 0.093 500 800 0.128 410
14 2160 0.131 1130 1480 0.118 700 1140 0.105 480 680 0.144 390
16 1890 0.146 1100 1290 0.131 680 1000 0.117 470 600 0.160 380
20 1510 0.177 1070 1040 0.160 660 800 0.142 450 480 0.195 370

NOTES:

Down milling CNC programming is required.

‘ae” value max 0.2xD - “T" value max 0.1xD.

The use of end mill with diameter 30-40% smaller than the width of the slot is recommended.

The cutting conditions are based on CNC programming with medium dynamic speed.

With lower CNC dynamic speed, use the same cutting conditions or reduce the cutting speed Vc.

With higher CNC dynamic speed, reduce the “T" value by approximately -30 -50% and apply the maximum available cutting speed Vc.

R1 Cutter radius
R2 Half of slot width
T Programming width of cut

ae Actual width of cut
b

ae

R2

Y(+)

T—»X(ﬂ

=1

PARAMETERS SUGGESTED WITH HIGH PRECISION WELDON CHUCK AND STABLE MACHINING CONDITION.
FOR APPLICATION ON HIGH POWER MILLING CHUCK, PLEASE REFER TO HF444 PARAMETERS.
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HF UNI - Variable Helix and unequal pitch - Corner radius

OSAWA

o H F3 4 2 osAwA || Me <40 @/ 4%
INFO NORM HRC
. . VH 36°/39°| | RADIUS 24 UP
cylindrical shank and reduced neck, extra short,
corner radius /CR
di<D CR
* | x| % * o | a
* 1stchoice ¥ suitable d(hé)L JD
O =
SLOTTING | [SIDE MILLING HELICAL RAMPING | | VERTICAL DRILLING L |1
_— D D Tol. CR CR Tol. d(h6) I 1] d1 L z EDP No. Stock
>HOON
PO 3 0/-0.030 0.20 +/-0.010 6 5 9 2.80 50 4 HF34202030 h
o 4 0/-0.030 0.20 +/-0.010 6 6 12 3.80 50 4 HF34202040 h
- 5 0/-0.030 0.20 +/-0.010 3 8 14 4.80 50 4 HF34202050 h
c-SDTA 6 0/-0.030 0.30 +/-0.010 6 9 18 5.80 55 4 HF34203060 h
8 0/-0.030 0.50 +/-0.010 8 12 24 7.80 60 4 HF34205080 h
I
) 10 0/-0.030 1.00 +/-0.010 10 15 30 9.80 70 4 HF34210100 h
LFT 12 0/-0.030 1.00 +/-0.010 12 18 35 11.80 80 4 HF34210120 h
I
SUTA
MDTA

h stock standard ¥ non-standard stock M stock exhaustion



HF UNI - Variable Helix and unequal pitch - Corner radius

OSAWA

CUTTING PARAMETERS

Material Group|
150 513 EE w3 BR~BE EwwZEA sz s3]l ss]
Hardness/Rm <700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae DXD DxD 0.5D x D 0.5D xD
Vc (m/min) 110-130 70-90 50-70 30-50
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
3 14860 | 0.014 830 9550 0.013 480 7430 0.011 310 4250 0.010 170
4 11150 | 0.019 830 7170 0.017 480 5570 0.014 310 3180 0.013 160
5 8920 0.023 820 5730 0.021 470 4460 0.017 310 2550 0.016 160
6 7430 0.027 800 4780 0.024 460 3720 0.020 300 2120 0.019 160
8 5570 0.035 780 3580 0.032 450 2790 0.026 290 1590 0.025 160
10 4460 0.042 750 2870 0.038 430 2230 0.032 280 1270 0.029 150
12 3720 0.048 710 2390 0.043 410 1860 0.036 270 1060 0.034 140
ap x ae <D5 0.5DxD 0.5DxD 0.25Dx D 0.25D xD ‘
Material Group|
150 513 EE w3 BR~BR EwwZEEA sz sa ]l ss]
Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae 1.2D x 0.5D 1.2D x 0.5D D x 0.3D D x 0.3D
Vc (m/min) 160-180 100-120 70-90 40-60
D n fn Vf n fn vf n fn Vf n fn vf
(mm) (rpm) | (mm/rev) |(mm/min) | (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
3 18050 | 0.017 1210 11680 | 0.015 710 8490 0.013 460 5310 0.018 390
4 13540 | 0.022 1200 8760 0.020 700 6370 0.018 450 3980 0.024 390
5 10830 | 0.028 1200 7010 0.025 700 5100 0.022 450 3180 0.030 390
6 9020 0.032 1170 5840 0.029 680 4250 0.026 440 2650 0.036 380
8 6770 0.042 1140 4380 0.038 660 3180 0.034 430 1990 0.046 370
10 5410 0.050 1090 3500 0.045 640 2550 0.040 410 1590 0.055 350
12 4510 0.058 1040 2920 0.052 610 2120 0.046 390 1330 0.063 340
ap x ae <D5 1.2D x 0.3D 1.2Dx 0.3D Dx0.2D D x 0.2D ‘
Material Group|
150 513 (p1 f pz LU 1 BR-BR EBywEEER 2 s3]l ss]
Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
a®x ae 5° x 0.4D 4° x0.4D 3° x 0.4D 3° x 0.4D
Vc (m/min) 130-150 80-100 60-80 30-50
@ D n fn VE n fn VE n fn V n fn Vi
= (mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)
3 14860 | 0.010 605 9550 0.010 365 7430 0.008 250 4250 0.008 133
4 11150 | 0.013 600 7170 0.013 360 5570 0.011 247 3180 0.010 132
5 8920 0.017 600 5730 0.016 360 4460 0.014 246 2550 0.013 131
6 7430 0.020 585 4780 0.018 350 3720 0.016 241 2120 0.015 128
8 5570 0.025 570 3580 0.024 340 2790 0.021 235 1590 0.020 125
10 4460 0.031 545 2870 0.029 325 2230 0.025 225 1270 0.024 120
12 3720 0.035 520 2390 0.033 310 1860 0.029 214 1060 0.027 114
a® <D5 2° 2° 1° 1°

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION
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HF UNI - Variable Helix and unequal pitch - Corner radius OSAWA

CUTTING PARAMETERS

Material Group|
150 513 EE w3 BR~BE EwwZEA sz s3]l ss]
Hardness/Rm <700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
o° x ae 15° x 0.4D 10° x 0.4D 5° x0.4D 5° x0.4D
Vc (m/min) 120-140 70-90 55-75 25-45
RAMPING D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
6 6900 0.022 595 4250 0.020 335 3450 0.019 260 1860 0.026 193
8 5180 0.028 580 3180 0.026 325 2590 0.024 253 1390 0.034 187
10 4140 0.034 555 2550 0.031 315 2070 0.029 243 1110 0.040 179
12 3450 0.038 530 2120 0.035 300 1730 0.034 232 930 0.046 172

st > ] 2 R < EE-EE EHwwEE sz safss|

Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae D x 0.4D D x 0.4D D x 0.25D D x 0.25D
Vc (m/min) 120-140 70-90 55-75 25-45
VERTICAL D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
6 6900 0.027 750 4250 0.024 410 3450 0.020 280 1860 0.019 140
8 5180 0.035 730 3180 0.032 400 2590 0.026 270 1390 0.025 140
10 4140 0.042 700 2550 0.038 390 2070 0.032 260 1110 0.029 130
12 3450 0.048 660 2120 0.043 370 1730 0.036 250 930 0.034 120

Toss T HDEWE @ #DO=EE O=w«“REE @600

Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC <40 HRC
ap x ae DxD DxD 0.5DxD 0.5DxD
Vc (m/min) 100-120 60-80 45-65 590-690
@ D n fn Vi n fn Vi n fn Vi n fn Vi
Tt (mm) (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)
3 11680 0.007 330 7430 0.006 190 5840 0.006 130 3180 0.008 100
4 8760 0.009 320 5570 0.008 190 4380 0.007 130 2390 0.010 100
5 7010 0.012 320 4460 0.010 180 3500 0.009 130 1910 0.013 100
6 5840 0.014 320 3720 0.012 180 2920 0.011 130 1590 0.015 90
8 4380 0.018 310 2790 0.016 180 2190 0.014 120 1190 0.019 90
10 3500 0.021 290 2230 0.019 170 1750 0.017 120 960 0.023 90
12 2920 0.024 280 1860 0.022 160 1460 0.019 110 800 0.026 80
ap x ae <D5 0.5DxD 0.5DxD 0.25Dx D 0.25D x D

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION
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HF UNI - Variable Helix and unequal pitch - Corner radius

OSAWA

H F 8 4 2 OSAWA || MG || a0 @/
NORM HRC
VH 36°/39°| | RADIUS 24 UP
cylindrical shank, corner radius
CR
—*/
*x | * | *x *
‘* 1st choice ¥ suitable /CR
O © ol ——— sSSP
SLOTTING | |SIDE MILLING HELICAL RAMPING | | VERTICAL DRILLING | (TROCHOIDAL ! L “7 | 4:!
D D Tol. CR CRTol. d(hé) | 1] L z EDP No. Stock
4 0/-0.025 0.30 +/-0.010 6 11 57 4 HF84203040 h
4 0/-0.025 0.50 +/-0.010 6 11 57 4 HF84205040 h
5 0/-0.025 0.30 +/-0.010 6 13 57 4 HF84203050 h
5 0/-0.025 0.50 +/-0.010 6 13 57 4 HF84205050 h
6 0/-0.025 0.30 +/-0.010 6 13 57 4 HF84203060 h
6 0/-0.025 0.50 +/-0.010 6 13 57 4 HF84205060 h
6 0/-0.025 1.00 +/-0.010 6 13 57 4 HF84210060 h
8 0/-0.030 0.50 +/-0.010 8 20 64 4 HF84205080 h
8 0/-0.030 1.00 +/-0.010 8 20 64 4 HF84210080 h
10 0/-0.030 0.50 +/-0.010 10 22 72 4 HF84205100 h
10 0/-0.030 1.00 +/-0.010 10 22 72 4 HF84210100 h
12 0/-0.030 0.50 +/-0.010 12 26 83 4 HF84205120 h
12 0/-0.030 1.00 +/-0.010 12 26 83 4 HF84210120 h
12 0/-0.030 2.00 +/-0.010 12 26 83 4 HF84220120 h
12 0/-0.030 3.00 +/-0.010 12 26 83 4 HF84230120 h
14 0/-0.030 1.00 +/-0.010 14 26 83 4 HF84210140 h
16 0/-0.030 1.00 +/-0.010 16 32 92 4 HF84210160 h
16 0/-0.030 2.00 +/-0.010 16 32 92 4 HF84220160 h
16 0/-0.030 3.00 +/-0.010 16 32 92 4 HF84230160 h
18 0/-0.030 1.00 +/-0.010 18 32 92 4 HF84210180 h
20 0/-0.030 1.00 +/-0.010 20 38 104 4 HF84210200 h
20 0/-0.030 2.00 +/-0.010 20 38 104 4 HF84220200 h
20 0/-0.030 3.00 +/-0.010 20 38 104 4 HF84230200 h

h stock standard ¥ non-standard stock M stock exhaustion
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HF UNI - Variable Helix and unequal pitch - Corner radius

OSAWA

CUTTING PARAMETERS

Material Group|
150 513 EE w3 BR~EE EBw~wIZERA sz s3]l ss]
Hardness/Rm <700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae DXD DxD 0.5D x D 0.5D xD
Vc (m/min) 130-150 80-100 60-80 30-50
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)
4 11150 | 0.019 830 7170 0.017 480 5570 0.014 310 3180 0.013 160
5 8920 0.023 820 5730 0.021 470 4460 0.017 310 2550 0.016 160
6 7430 0.027 800 4780 0.024 460 3720 0.020 300 2120 0.019 160
8 5570 0.035 780 3580 0.032 450 2790 0.026 290 1590 0.025 160
10 4460 0.042 750 2870 0.038 430 2230 0.032 280 1270 0.029 150
12 3720 0.048 710 2390 0.043 410 1860 0.036 270 1060 0.034 140
14 3180 0.054 690 2050 0.049 400 1590 0.041 260 910 0.038 140
16 2790 0.060 670 1790 0.054 390 1390 0.045 250 800 0.042 130
18 2480 0.066 650 1590 0.059 380 1240 0.050 250 710 0.046 130
20 2230 0.073 650 1430 0.066 380 1110 0.055 240 640 0.051 130
ap x ae sps | 0.5DxD 0.5DxD | 0.25Dx D 0.25D x D
Material Group|
FoEia EEw R BR~BR EwwXZEEA sz sa ]l ss]
Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae 1.5D x 0.5D 1.5D x 0.5D 1.2D x 0.3D 1.2D x 0.3D
Vc (m/min) 160-180 100-120 70-90 40-60
D n fn Vf n fn vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)
4 13540 | 0.022 1200 8760 0.020 700 6370 0.018 450 3980 0.024 390
5 10830 | 0.028 1200 7010 0.025 700 5100 0.022 450 3180 0.030 390
6 9020 0.032 1170 5840 0.029 680 4250 0.026 440 2650 0.036 380
8 6770 0.042 1140 4380 0.038 660 3180 0.034 430 1990 0.046 370
10 5410 0.050 1090 3500 0.045 640 2550 0.040 410 1590 0.055 350
12 4510 0.058 1040 2920 0.052 610 2120 0.046 390 1330 0.063 340
14 3870 0.065 1000 2500 0.058 580 1820 0.052 380 1140 0.071 330
16 3380 0.072 970 2190 0.065 570 1590 0.058 370 1000 0.079 320
18 3010 0.079 950 1950 0.071 560 1420 0.063 360 880 0.087 310
20 2710 0.088 950 1750 0.079 550 1270 0.070 360 800 0.096 310
ap x ae <D5 ‘ 1.5D x 0.25D 1.5D x 0.25D ‘ 1.2Dx0.1D 1.2Dx0.1D
Material Group|
150 513 (p1 f pz LU 1 | BR-~BR EBywERER 2 s3]l ss]
Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
a®x ae 5° x 0.4D 4° x0.4D 3° x0.4D 3° x 0.4D
Vc (m/min) 130-150 80-100 60-80 30-50
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min) | (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)
4 11150 | 0.013 600 7170 0.013 360 5570 0.011 247 3180 0.010 132
HELICAL 5 8920 0.017 600 5730 0.016 360 4460 0.014 246 2550 0.013 131
6 7430 0.020 585 4780 0.018 350 3720 0.016 241 2120 0.015 128
8 5570 0.025 570 3580 0.024 340 2790 0.021 235 1590 0.020 125
10 4460 0.031 545 2870 0.029 325 2230 0.025 225 1270 0.024 120
12 3720 0.035 520 2390 0.033 310 1860 0.029 214 1060 0.027 114
14 3180 0.039 500 2050 0.037 300 1590 0.032 206 910 0.030 110
16 2790 0.044 490 1790 0.041 290 1390 0.036 200 800 0.034 108
18 2480 0.048 475 1590 0.045 285 1240 0.040 197 710 0.037 105
20 2230 0.053 475 1430 0.050 285 1110 0.044 195 640 0.041 105
o° max <D5 2° 2° 1° 1°
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HF UNI - Variable Helix and unequal pitch - Corner radius OSAWA

CUTTING PARAMETERS

Material Group|
150 513 EE w3 BR~BE EwwZEA sz s3]l ss]
Hardness/Rm <700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
o° x ae 15° x 0.4D 10° x 0.4D 5° x0.4D 5° x0.4D
Vc (m/min) 130-150 80-100 60-80 30-50
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
RAMPING 6 7430 0.022 640 4780 0.020 380 3720 0.019 281 2120 0.026 220
8 5570 0.028 620 3580 0.026 370 2790 0.024 273 1590 0.034 214
10 4460 0.034 600 2870 0.031 355 2230 0.029 262 1270 0.040 205
12 3720 0.038 570 2390 0.035 335 1860 0.034 250 1060 0.046 196
14 3180 0.043 550 2050 0.040 325 1590 0.038 240 910 0.052 189
16 2790 0.048 535 1790 0.044 315 1390 0.042 233 800 0.058 185
18 2480 0.053 520 1590 0.048 310 1240 0.046 229 710 0.063 180
20 2230 0.058 520 1430 0.054 305 1110 0.051 227 640 0.070 180

Mo T EEREwE EE-EE E-w-ERER s2fsa]ss|

Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae D x0.4D D x 0.4D D x 0.25D D x 0.25D
Vc (m/min) 130-150 80-100 60-80 30-50
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) [ (mm/min) | (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)

VERTICAL 6 7430 0.027 800 4780 0.024 460 3720 0.020 300 2120 0.019 160

8 5570 0.035 780 3580 0.032 450 2790 0.026 290 1590 0.025 160

10 4460 0.042 750 2870 0.038 430 2230 0.032 280 1270 0.029 150

12 3720 0.048 710 2390 0.043 410 1860 0.036 270 1060 0.034 140

14 3180 0.054 690 2050 0.049 400 1590 0.041 260 910 0.038 140

16 2790 0.060 670 1790 0.054 390 1390 0.045 250 800 0.042 130

18 2480 0.066 650 1590 0.059 380 1240 0.050 250 710 0.046 130

20 2230 0.073 650 1430 0.066 380 1110 0.055 240 640 0.051 130

Meoss T IR M EE-EE EHwwEE sz sass|

Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae DxD DxD 0.5DxD 0.5DxD
Vc (m/min) 100-120 60-80 45-65 590-690
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)
4 8760 0.009 320 5570 0.008 190 4380 0.007 130 2390 0.010 100
DRILLING 5 7010 0.012 320 4460 0.010 180 3500 0.009 130 1910 0.013 100
6 5840 0.014 320 3720 0.012 180 2920 0.011 130 1590 0.015 90
8 4380 0.018 310 2790 0.016 180 2190 0.014 120 1190 0.019 90
10 3500 0.021 290 2230 0.019 170 1750 0.017 120 960 0.023 90
12 2920 0.024 280 1860 0.022 160 1460 0.019 110 800 0.026 80
14 2500 0.027 270 1590 0.024 150 1250 0.022 110 680 0.030 80
16 2190 0.030 260 1390 0.027 150 1090 0.024 100 600 0.033 80
18 1950 0.033 260 1240 0.030 150 970 0.026 100 530 0.036 80
20 1750 0.037 260 1110 0.033 150 880 0.029 100 480 0.040 80
ap x ae <D5 0.5DxD 0.5DxD 0.25D x D 0.25D xD

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION
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HF UNI - Variable Helix and unequal pitch - Corner radius OSAWA

CUTTING PARAMETERS

Material Group|
150 513 EE w3 BR~BE EwwZEA sz s3]l ss]
Hardness/Rm <700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae 2D x 0.2D 2D x 0.1D 1.5D x0.1D 1.5D x 0.1D
Vc (m/min) 190-230 130-150 100-120 50-70
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
4 8760 0.046 1620 5570 0.042 930 4380 0.037 650 2390 0.051 490
TROCHOIDAL 5 7010 0.058 1610 4460 0.052 920 3500 0.046 640 1910 0.063 480
6 5840 0.068 1580 3720 0.061 900 2920 0.054 630 1590 0.074 470
8 4380 0.088 1530 2790 0.079 880 2190 0.070 610 1190 0.096 460
10 3500 0.105 1470 2230 0.095 840 1750 0.084 590 960 0.116 440
12 2920 0.120 1400 1860 0.108 800 1460 0.096 560 800 0.132 420
14 2500 0.135 1350 1590 0.122 770 1250 0.108 540 680 0.149 400
16 2190 0.150 1310 1390 0.135 750 1090 0.120 520 600 0.165 400
18 1950 0.165 1290 1240 0.149 740 970 0.132 510 530 0.182 380
20 1750 0.183 1280 1110 0.164 730 880 0.146 510 480 0.201 390
ap x ae =D5 1.5Dx0.1D 1.5Dx0.1D

NOTES:

Down milling CNC programming is required.

“ae” value max 0.2xD - "T" value max 0.1xD.

The use of end mill with diameter 30-40% smaller than the width of the slot is recommended.

The cutting conditions are based on CNC programming with medium dynamic speed.

With lower CNC dynamic speed, use the same cutting conditions or reduce the cutting speed Vc.

With higher CNC dynamic speed, reduce the “T" value by approximately -30 -50% and apply the maximum available cutting speed Vc.

R1 Cutter radius
R2 Half of slot width
T Programming width of cut

ae Actual width of cut
b4

R2

Y+

=l

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION
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HF UNI - Variable Helix and unequal pitch - Corner radius OSAWA

H F 4 4 2 0SAWA MG <40
NORM HRC
VH 36°/39°| | RADIUS 74 UP
cylindrical shank and reduced neck, corner radius
CR
- ===
‘ * * * * di <D CR
* 1stchoice ¥ suitable o ¢ /
© anol [ — — TS b
‘ toe—
SLOTTING | |SIDE MILLING HELICAL RAMPING | | VERTICAL DRILLING | (TROCHOIDAL ‘ L‘i |'|4:‘
D D Tol. CR CRTol. d(hé) I 1] d1 L z EDP No. Stock
3 0/-0.030 0.30 +/-0.020 6 9 15 2.80 57 4 HF44203030 h
3 0/-0.030 0.50 +/-0.020 6 9 15 2.80 57 4 HF44205030 h
4 0/-0.030 0.30 +/-0.020 6 11 18 3.80 57 4 HF44203040 h
4 0/-0.030 0.50 +/-0.020 6 11 18 3.80 57 4 HF44205040 h
5 0/-0.030 0.30 +/-0.020 6 13 19 4.80 57 4 HF44203050 h
5 0/-0.030 0.50 +/-0.020 6 13 19 4.80 57 4 HF44205050 h
6 0/-0.030 0.30 +/-0.020 6 13 20 5.80 57 4 HF44203060 h
6 0/-0.030 0.50 +/-0.020 6 13 20 5.80 57 4 HF44205060 h
6 0/-0.030 1.00 +/-0.020 6 13 20 5.80 57 4 HF44210060 h
8 0/-0.030 0.50 +/-0.020 8 20 26 7.80 64 4 HF44205080 h
8 0/-0.030 1.00 +/-0.020 8 20 26 7.80 64 4 HF44210080 h
10 0/-0.030 0.50 +/-0.020 10 22 30 9.80 72 4 HF44205100 h
10 0/-0.030 1.00 +/-0.020 10 22 30 9.80 72 4 HF44210100 h
12 0/-0.030 0.50 +/-0.020 12 26 36 11.80 83 4 HF44205120 h
12 0/-0.030 1.00 +/-0.020 12 26 36 11.80 83 4 HF44210120 h
14 0/-0.030 1.00 +/-0.020 14 26 36 13.70 83 4 HF44210140 h
16 0/-0.030 1.00 +/-0.020 16 32 42 15.70 92 4 HF44210160 h
16 0/-0.030 2.00 +/-0.020 16 32 42 15.70 92 4 HF44220160 h
20 0/-0.030 1.00 +/-0.020 20 38 50 19.70 104 4 HF44210200 h
20 0/-0.030 2.00 +/-0.020 20 38 50 19.70 104 4 HF44220200 h

h stock standard ¥ non-standard stock M stock exhaustion
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HF UNI - Variable Helix and unequal pitch - Corner radius

OSAWA

CUTTING PARAMETERS

Material Group|
150 513 EE w3 BR~EE EBw~wIZERA sz s3]l ss]
Hardness/Rm <700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae DXD DxD 0.5D x D 0.5D xD
Vc (m/min) 110-130 70-90 50-70 30-50
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)
3 12740 | 0.013 640 8490 0.011 390 6370 0.009 240 4250 0.009 150
4 9550 0.017 640 6370 0.015 380 4780 0.012 240 3180 0.012 150
5 7640 0.021 630 5100 0.019 380 3820 0.016 240 2550 0.014 150
6 6370 0.024 620 4250 0.022 370 3180 0.018 230 2120 0.017 140
8 4780 0.032 600 3180 0.028 360 2390 0.024 230 1590 0.022 140
10 3820 0.038 580 2550 0.034 350 1910 0.028 220 1270 0.026 130
12 3180 0.043 550 2120 0.039 330 1590 0.032 210 1060 0.030 130
14 2730 0.049 530 1820 0.044 320 1360 0.036 200 910 0.034 120
16 2390 0.054 520 1590 0.049 310 1190 0.041 190 800 0.038 120
20 1910 0.066 500 1270 0.059 300 960 0.049 190 640 0.046 120
ap x ae <D5 0.5DxD 0.5DxD 0.25D x D 0.25D xD
Material Group|
FoEia EEw R (ol ps Y 2 3|
Hardness/Rm < 700 N/mm? 700-1000 N/mm?
ap x ae 1.5DxD 1.5D xD
Vc (m/min) 85-105 55-75
D n fn Vf n fn vf
(mm) (rpm) | (mm/rev) [(mm/min) | (rpm) | (mm/rev) | (mm/min)
8 3780 0.025 380 2590 0.023 230
10 3030 0.030 370 2070 0.027 230
12 2520 0.035 350 1730 0.031 220
14 2160 0.039 340 1480 0.035 210
16 1890 0.043 330 1290 0.039 200
20 1510 0.053 320 1040 0.047 200 ‘
Material Group|
foE1a EEw BR-BR EwwZEEA sz s3]l ss]
Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae 1.5D x 0.5D 1.5D x 0.5D 1.2D x 0.3D 1.2D x 0.3D
Vc (m/min) 130-150 90-110 60-80 40-60
D n fn Vf n fn vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)
3 14860 | 0.015 900 10620 | 0.014 580 7430 0.012 360 5310 0.017 350
4 11150 | 0.020 890 7960 0.018 570 5570 0.016 360 3980 0.022 350
5 8920 0.025 890 6370 0.022 570 4460 0.020 350 3180 0.027 350
6 7430 0.029 870 5310 0.026 560 3720 0.023 350 2650 0.032 340
8 5570 0.038 840 3980 0.034 540 2790 0.030 340 1990 0.042 330
10 4460 0.045 810 3180 0.041 520 2230 0.036 320 1590 0.050 320
12 3720 0.052 770 2650 0.047 490 1860 0.041 310 1330 0.057 300
14 3180 0.058 740 2270 0.052 480 1590 0.047 300 1140 0.064 290
16 2790 0.065 720 1990 0.058 460 1390 0.052 290 1000 0.071 290
20 2230 0.079 700 1590 0.071 450 1110 0.063 280 800 0.087 280
ap x ae <D5 1.5D x 0.25D 1.5D x 0.25D 1.2Dx0.1D 1.2Dx0.1D
4
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PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION




HF UNI - Variable Helix and unequal pitch - Corner radius

OSAWA

CUTTING PARAMETERS

Material Group|
ot BEwE BERE-BR BwwwEDEEA [s2]ssfss
Hardness/Rm <700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
o° x ae 5° x0.4D 4° x 0.4D 3° x0.4D 3° x0.4D
Vc (m/min) 110-130 70-90 50-70 30-50
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
3 12740 | 0.009 470 8490 0.009 290 6370 0.008 193 4250 0.007 120
HELICAL 4 9550 0.012 465 6370 0.011 290 4780 0.010 191 3180 0.009 119
5 7640 0.015 460 5100 0.014 285 3820 0.012 190 2550 0.012 118
6 6370 0.018 450 4250 0.016 280 3180 0.015 186 2120 0.014 115
8 4780 0.023 440 3180 0.021 270 2390 0.019 181 1590 0.018 112
10 3820 0.028 420 2550 0.026 260 1910 0.023 173 1270 0.021 108
12 3180 0.031 400 2120 0.029 250 1590 0.026 165 1060 0.024 103
14 2730 0.035 385 1820 0.033 240 1360 0.029 159 910 0.027 99
16 2390 0.039 375 1590 0.037 235 1190 0.032 154 800 0.030 97
20 1910 0.048 365 1270 0.045 225 960 0.039 151 640 0.037 94
a°® max <D5 2° 2° 1° 1°
Material Group|
150 513 BEw @ BE-BR BwwEREA [s2]ssfss)
Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
o’ x ae 15° xD 10° xD 5° xD 5° xD
Vc (m/min) 100-120 60-80 45-65 30-40
D n fn Vf n fn vf n fn Vf n fn Vf
= (mm) (rpm) | (mm/rev) [(mm/min) | (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
RAMPIR 6 5840 | 0.019 | 455 | 3720 | 0.018 | 265 | 2920 | 0.017 | 198 | 1860 & 0.023 | 174
8 4380 0.025 440 2790 0.023 260 2190 0.022 193 1390 0.030 168
10 3500 0.030 420 2230 0.028 250 1750 0.026 185 1110 0.036 161
12 2920 0.034 405 1860 0.032 235 1460 0.030 176 930 0.042 154
14 2500 0.039 390 1590 0.036 225 1250 0.034 170 800 0.047 149
16 2190 0.043 375 1390 0.040 220 1090 0.038 165 700 0.052 145
20 1750 0.052 365 1110 0.048 215 880 0.046 162 560 0.063 141
Material Group|
150 513 EEw QR (pa P Y 2 3|
Hardness/Rm < 700 N/mm? 700-1000 N/mm?
a® x ae 30° xD 15° xD
Vc (m/min) 80-100 45-65
D n fn Vf n fn Vf
RAMEING (mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)
10 2870 0.025 280 1750 0.023 160
12 2390 0.028 270 1460 0.026 150
14 2050 0.032 260 1250 0.029 145
16 1790 0.035 250 1090 0.032 140
20 1430 0.043 245 880 0.039 140
4

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION
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HF UNI - Variable Helix and unequal pitch - Corner radius OSAWA

CUTTING PARAMETERS

Material Group|
150 513 EE w3 BR~BE EwwZEA sz s3]l ss]
Hardness/Rm <700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae D x 0.4D D x 0.4D D x 0.25D D x 0.25D
Vc (m/min) 100-120 60-80 45-65 30-40
D n fn Vf n fn Vf n fn Vf n fn Vf
VENeAL (mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
¢ 6 5840 0.024 570 3720 0.022 330 2920 0.018 210 1860 0.017 130
8 4380 0.032 550 2790 0.028 320 2190 0.024 210 1390 0.022 120
10 3500 0.038 530 2230 0.034 300 1750 0.028 200 1110 0.026 120
12 2920 0.043 500 1860 0.039 290 1460 0.032 190 930 0.030 110
14 2500 0.049 490 1590 0.044 280 1250 0.036 180 800 0.034 110
16 2190 0.054 470 1390 0.049 270 1090 0.041 180 700 0.038 110
20 1750 0.066 460 1110 0.059 260 880 0.049 170 560 0.046 100
Material Group|
50513 EEw QR BR~BE EwwIZEEA sz sa ]l ss]
Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae DxD DxD 0.5DxD 0.5DxD
Vc (m/min) 85-105 55-75 40-60 20-40
D n fn Vf n fn vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) [(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
3 10080 | 0.006 250 6900 0.006 160 5310 0.005 110 3180 0.007 90
DRILLING 4 7560 0.008 250 5180 0.007 160 3980 0.007 110 2390 0.009 90
5 6050 0.010 250 4140 0.009 150 3180 0.008 110 1910 0.011 90
6 5040 0.012 240 3450 0.011 150 2650 0.010 100 1590 0.013 90
8 3780 0.016 240 2590 0.014 150 1990 0.013 100 1190 0.017 80
10 3030 0.019 230 2070 0.017 140 1590 0.015 100 960 0.021 80
12 2520 0.022 220 1730 0.019 130 1330 0.017 90 800 0.024 80
14 2160 0.024 210 1480 0.022 130 1140 0.019 90 680 0.027 70
16 1890 0.027 200 1290 0.024 130 1000 0.022 90 600 0.030 70
20 1510 0.033 200 1040 0.030 120 800 0.026 80 480 0.036 70
ap x ae <D5 0.5DxD 0.5Dx D 0.25DxD 0.25DxD

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION
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HF UNI - Variable Helix and unequal pitch - Corner radius OSAWA

CUTTING PARAMETERS

Material Group|
150 513 EE w3 BR~BE EwwZEA sz s3]l ss]
Hardness/Rm <700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae 2D x 0.2D 2D x 0.1D 1.5D x0.1D 1.5D x 0.1D
Vc (m/min) 160-200 110-130 80-100 50-70
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
3 10080 | 0.032 1270 6900 0.028 780 5310 0.025 540 3180 0.035 440
TROCHOIDAL 4 7560 0.042 1260 5180 0.037 780 3980 0.033 530 2390 0.046 440
5 6050 0.052 1250 4140 0.047 770 3180 0.041 530 1910 0.057 430
6 5040 0.061 1220 3450 0.055 750 2650 0.049 520 1590 0.067 430
8 3780 0.079 1190 2590 0.071 730 1990 0.063 500 1190 0.087 410
10 3030 0.095 1150 2070 0.085 700 1590 0.076 480 960 0.104 400
12 2520 0.108 1090 1730 0.097 670 1330 0.086 460 800 0.119 380
14 2160 0.122 1050 1480 0.109 650 1140 0.097 440 680 0.134 360
16 1890 0.135 1020 1290 0.122 630 1000 0.108 430 600 0.149 360
20 1510 0.164 990 1040 0.148 610 800 0.131 420 480 0.181 350
ap x ae =D5 1.5Dx0.1D 1.5Dx0.1D

NOTES:

Down milling CNC programming is required.

“ae” value max 0.2xD - "T" value max 0.1xD.

The use of end mill with diameter 30-40% smaller than the width of the slot is recommended.

The cutting conditions are based on CNC programming with medium dynamic speed.

With lower CNC dynamic speed, use the same cutting conditions or reduce the cutting speed Vc.

With higher CNC dynamic speed, reduce the “T" value by approximately -30 -50% and apply the maximum available cutting speed Vc.

R1 Cutter radius
R2 Half of slot width
T Programming width of cut

ae Actual width of cut
b4

R2

Y+

=l

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION
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HF UNI - Variable Helix and unequal pitch - Corner radius

OSAWA

HF443

0SAWA || MG ‘ <40
NORM \ﬁ HRC
VH 36°/39°| | RADIUS 24 UP
weldon shank and reduced neck, corner radius
‘ * * * * di <D CR
* 1stchoice ¥ suitable - /
» @ d(hé) - - § ID
[«— | —»>|
SLOTTING | (SIDE MILLING| | HELICAL RAMPING | | VERTICAL | | DRILLING | |TROCHOIDAL L‘i [1—
D D Tol. CR CR Tol. d(h6) I 1] d1 L z EDP No. Stock
3 0/-0.030 0.30 +/-0.020 6 9 15 2.80 57 4 HF44303030 h
3 0/-0.030 0.50 +/-0.020 6 9 15 2.80 57 4 HF44305030 h
4 0/-0.030 0.30 +/-0.020 6 11 18 3.80 57 4 HF44303040 h
4 0/-0.030 0.50 +/-0.020 6 1 18 3.80 57 4 HF44305040 h
5 0/-0.030 0.50 +/-0.020 6 13 19 4.80 57 4 HF44305050 h
6 0/-0.030 0.50 +/-0.020 6 13 20 5.80 57 4 HF44305060 h
6 0/-0.030 1.00 +/-0.020 6 13 20 5.80 57 4 HF44310060 h
8 0/-0.030 0.50 +/-0.020 8 20 26 7.80 64 4 HF44305080 h
8 0/-0.030 1.00 +/-0.020 8 20 26 7.80 64 4 HF44310080 h
10 0/-0.030 0.50 +/-0.020 10 22 30 9.80 72 4 HF44305100 h
10 0/-0.030 1.00 +/-0.020 10 22 30 9.80 72 4 HF44310100 h
12 0/-0.030 0.50 +/-0.020 12 26 36 11.80 83 4 HF44305120 h
12 0/-0.030 1.00 +/-0.020 12 26 36 11.80 83 4 HF44310120 h
14 0/-0.030 1.00 +/-0.020 14 26 36 13.70 83 4 HF44310140 h
16 0/-0.030 1.00 +/-0.020 16 32 42 15.70 92 4 HF44310160 h
20 0/-0.030 1.00 +/-0.020 20 38 50 19.70 104 4 HF44310200 h

430
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HF UNI - Variable Helix and unequal pitch - Corner radius OSAWA

CUTTING PARAMETERS

Material Group|
150 513 EE w3 BR~BE EwwZEA sz s3]l ss]
Hardness/Rm <700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae DXD DxD 0.5D x D 0.5D xD
Vc (m/min) 110-130 70-90 50-70 30-50
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
3 12740 | 0.013 640 8490 0.011 390 6370 0.009 240 4250 0.009 150
4 9550 0.017 640 6370 0.015 380 4780 0.012 240 3180 0.012 150
5 7640 0.021 630 5100 0.019 380 3820 0.016 240 2550 0.014 150
6 6370 0.024 620 4250 0.022 370 3180 0.018 230 2120 0.017 140
8 4780 0.032 600 3180 0.028 360 2390 0.024 230 1590 0.022 140
10 3820 0.038 580 2550 0.034 350 1910 0.028 220 1270 0.026 130
12 3180 0.043 550 2120 0.039 330 1590 0.032 210 1060 0.030 130
14 2730 0.049 530 1820 0.044 320 1360 0.036 200 910 0.034 120
16 2390 0.054 520 1590 0.049 310 1190 0.041 190 800 0.038 120
20 1910 0.066 500 1270 0.059 300 960 0.049 190 640 0.046 120
ap x ae <D5 0.5DxD 0.5DxD 0.25DxD 0.25DxD
Material Group|
150 513 EEwQ (ol ps Y 2 f 3|
Hardness/Rm < 700 N/mm? 700-1000 N/mm?
ap x ae 1.5DxD 1.5DxD
Vc (m/min) 85-105 55-75
D n fn Vf n fn vf
(mm) (rpm) | (mm/rev) |(mm/min) | (rpm) | (mm/rev) | (mm/min)
8 3780 0.025 380 2590 0.023 230
10 3030 0.030 370 2070 0.027 230
12 2520 0.035 350 1730 0.031 220
14 2160 0.039 340 1480 0.035 210
16 1890 0.043 330 1290 0.039 200
20 1510 0.053 320 1040 0.047 200
Material Group|
foE1a (P2
Hardness/Rm < 700 N/mm?
ap x ae 2DxD
Vc (m/min) 60-80
D n fn Vf
SCUING (mm) (rpm) | (mm/rev) | (mm/min)
10 2230 0.023 200
12 1860 0.026 190
14 1590 0.029 190
16 1390 0.032 180
20 1110 0.039 180

PARAMETERS SUGGESTED WITH HIGH PRECISION WELDON CHUCK AND STABLE MACHINING CONDITION.
FOR APPLICATION ON HIGH POWER MILLING CHUCK, PLEASE REFER TO HF442 PARAMETERS.




HF UNI - Variable Helix and unequal pitch - Corner radius

OSAWA

CUTTING PARAMETERS

Material Group|
150 513 EE w3 BR~BE EwwZEA sz s3]l ss]
Hardness/Rm <700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae 1.5D x 0.5D 1.5D x 0.5D 1.2D x 0.3D 1.2D x 0.3D
Vc (m/min) 130-150 90-110 60-80 40-60
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
3 14860 | 0.015 900 10620 | 0.014 580 7430 0.012 360 5310 0.017 350
4 11150 | 0.020 890 7960 0.018 570 5570 0.016 360 3980 0.022 350
5 8920 0.025 890 6370 0.022 570 4460 0.020 350 3180 0.027 350
6 7430 0.029 870 5310 0.026 560 3720 0.023 350 2650 0.032 340
8 5570 0.038 840 3980 0.034 540 2790 0.030 340 1990 0.042 330
10 4460 0.045 810 3180 0.041 520 2230 0.036 320 1590 0.050 320
12 3720 0.052 770 2650 0.047 490 1860 0.041 310 1330 0.057 300
14 3180 0.058 740 2270 0.052 480 1590 0.047 300 1140 0.064 290
16 2790 0.065 720 1990 0.058 460 1390 0.052 290 1000 0.071 290
20 2230 0.079 700 1590 0.071 450 1110 0.063 280 800 0.087 280
ap x ae <D5 ‘ 1.5D x 0.25D 1.5D x 0.25D 1.2Dx0.1D 1.2Dx0.1D
Material Group|
FoEia EEwQ BR~BR EwwIZEEA sz sa ]l s}
Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
o’ x ae 5° x0.4D 4° x0.4D 3° x0.4D 3° x0.4D
Vc (m/min) 110-130 70-90 50-70 30-50
D n fn Vf n fn vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) [(mm/min) | (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
3 12740 | 0.009 470 8490 0.009 290 6370 0.008 193 4250 0.007 120
HELICAL 4 9550 0.012 465 6370 0.011 290 4780 0.010 191 3180 0.009 119
5 7640 0.015 460 5100 0.014 285 3820 0.012 190 2550 0.012 118
6 6370 0.018 450 4250 0.016 280 3180 0.015 186 2120 0.014 115
8 4780 0.023 440 3180 0.021 270 2390 0.019 181 1590 0.018 112
10 3820 0.028 420 2550 0.026 260 1910 0.023 173 1270 0.021 108
12 3180 0.031 400 2120 0.029 250 1590 0.026 165 1060 0.024 103
14 2730 0.035 385 1820 0.033 240 1360 0.029 159 910 0.027 99
16 2390 0.039 375 1590 0.037 235 1190 0.032 154 800 0.030 97
20 1910 0.048 365 1270 0.045 225 960 0.039 151 640 0.037 94
a® max <D5 2° 2° 1° 1°
Material Group|
150 513 (p1 f pz LU 1 | BR~BR EBwwREER sz s3]l ss]
Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
a® x ae 15° xD 10° xD 5° xD 5° xD
Vc (m/min) 100-120 60-80 45-65 30-40
D n fn Vf n fn Vf n fn Vf n fn Vf
e (mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)
6 5840 0.019 455 3720 0.018 265 2920 0.017 198 1860 0.023 174
8 4380 0.025 440 2790 0.023 260 2190 0.022 193 1390 0.030 168
10 3500 0.030 420 2230 0.028 250 1750 0.026 185 1110 0.036 161
12 2920 0.034 405 1860 0.032 235 1460 0.030 176 930 0.042 154
14 2500 0.039 390 1590 0.036 225 1250 0.034 170 800 0.047 149
16 2190 0.043 375 1390 0.040 220 1090 0.038 165 700 0.052 145
20 1750 0.052 365 1110 0.048 215 880 0.046 162 560 0.063 141
4
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PARAMETERS SUGGESTED WITH HIGH PRECISION WELDON CHUCK AND STABLE MACHINING CONDITION.
FOR APPLICATION ON HIGH POWER MILLING CHUCK, PLEASE REFER TO HF442 PARAMETERS.




HF UNI - Variable Helix and unequal pitch - Corner radius

OSAWA

CUTTING PARAMETERS

Material Group|
150 513 BEwE BERE-BR BwwwEDEEA [s2]ssfss
Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
o x ae 30° xD 15° xD
Vc (m/min) 85-105 55-75
D n fn Vf n fn Vf
(HAMBIG! (mm) (rpm) | (mm/rev) [(mm/min) | (rpm) | (mm/rev) | (mm/min)
10 2870 0.025 280 1750 0.023 160
12 2390 0.028 270 1460 0.026 150
14 2050 0.032 260 1250 0.029 145
16 1790 0.035 250 1090 0.032 140
20 1430 0.043 245 880 0.039 140
Material Group|
GORE EwE
Hardness/Rm < 700 N/mm?
a® x ae 45° xD
Vc (m/min) 60-80
D n fn Vf
(REKEING] (mm) (rpm) | (mm/rev) | (mm/min)
10 2070 0.024 200
12 1730 0.028 195
14 1480 0.031 185
16 1290 0.035 180
20 1040 0.042 175
Material Group|
G BEw @ BERE-BR BwwEREA [s2]ssfss)
Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae D x 0.4D D x 0.4D D x 0.25D D x 0.25D
Ve (m/min) 100-120 60-80 45-65 30-40
D n fn Vf n fn Vf n fn Vf n fn Vf
f (mm) (rpm) | (mm/rev) [(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
VERTICAL 6 5840 | 0.024 | 570 | 3720 | 0.022 | 330 | 2920 | 0.018 | 210 | 1860 | 0.017 | 130
8 4380 0.032 550 2790 0.028 320 2190 0.024 210 1390 0.022 120
10 3500 0.038 530 2230 0.034 300 1750 0.028 200 1110 0.026 120
12 2920 0.043 500 1860 0.039 290 1460 0.032 190 930 0.030 110
14 2500 0.049 490 1590 0.044 280 1250 0.036 180 800 0.034 110
16 2190 0.054 470 1390 0.049 270 1090 0.041 180 700 0.038 110
20 1750 0.066 460 1110 0.059 260 880 0.049 170 560 0.046 100

PARAMETERS SUGGESTED WITH HIGH PRECISION WELDON CHUCK AND STABLE MACHINING CONDITION.
FOR APPLICATION ON HIGH POWER MILLING CHUCK, PLEASE REFER TO HF442 PARAMETERS.
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HF UNI - Variable Helix and unequal pitch - Corner radius

OSAWA

CUTTING PARAMETERS

Material Group|
150 513 EE w3 BR~BE EwwZEA sz s3]l ss]
Hardness/Rm <700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae DxD DxD 0.5D xD 0.5DxD
Vc (m/min) 85-105 55-75 40-60 20-40
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
@ 3 10080 | 0.006 250 6900 0.006 160 5310 0.005 110 3180 0.007 90
DRILLING 4 7560 0.008 250 5180 0.007 160 3980 0.007 110 2390 0.009 90
5 6050 0.010 250 4140 0.009 150 3180 0.008 110 1910 0.011 90
6 5040 0.012 240 3450 0.011 150 2650 0.010 100 1590 0.013 90
8 3780 0.016 240 2590 0.014 150 1990 0.013 100 1190 0.017 80
10 3030 0.019 230 2070 0.017 140 1590 0.015 100 960 0.021 80
12 2520 0.022 220 1730 0.019 130 1330 0.017 90 800 0.024 80
14 2160 0.024 210 1480 0.022 130 1140 0.019 90 680 0.027 70
16 1890 0.027 200 1290 0.024 130 1000 0.022 90 600 0.030 70
20 1510 0.033 200 1040 0.030 120 800 0.026 80 480 0.036 70
ap x ae sps | 0.5DxD 0.5DxD 025D x D | 0.25D x D
Material Group|
FoEia EEwQ BR~BR EwwIZEEA sz sa ]l s}
Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae 2D x 0.2D 2D x 0.1D 1.5Dx0.1D 1.5D x0.1D
Vc (m/min) 160-200 110-130 80-100 50-70
D n fn Vf n fn vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) [(mm/min) | (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
3 10080 | 0.032 1270 6900 0.028 780 5310 0.025 540 3180 0.035 440
TROCHOIDAL 4 7560 0.042 1260 5180 0.037 780 3980 0.033 530 2390 0.046 440
5 6050 0.052 1250 4140 0.047 770 3180 0.041 530 1910 0.057 430
6 5040 0.061 1220 3450 0.055 750 2650 0.049 520 1590 0.067 430
8 3780 0.079 1190 2590 0.071 730 1990 0.063 500 1190 0.087 410
10 3030 0.095 1150 2070 0.085 700 1590 0.076 480 960 0.104 400
12 2520 0.108 1090 1730 0.097 670 1330 0.086 460 800 0.119 380
14 2160 0.122 1050 1480 0.109 650 1140 0.097 440 680 0.134 360
16 1890 0.135 1020 1290 0.122 630 1000 0.108 430 600 0.149 360
20 1510 0.164 990 1040 0.148 610 800 0.131 420 480 0.181 350
ap x ae <D5 1.5Dx0.1D 1.5Dx0.1D
NOTES:

Down milling CNC programming is required.
‘ae” value max 0.2xD - "T" value max 0.1xD.
The use of end mill with diameter 30-40% smaller than the width of the slot is recommended.

The cutting conditions are based on CNC programming with medium dynamic speed.
With lower CNC dynamic speed, use the same cutting conditions or reduce the cutting speed Vc.
With higher CNC dynamic speed, reduce the “T" value by approximately -30 -50% and apply the maximum available cutting speed Vc.

R1 Cutter radius
R2 Half of slot width
T Programming width of cut

ae

ae Actual width of cut

R2

/%

=1

PARAMETERS SUGGESTED WITH HIGH PRECISION WELDON CHUCK AND STABLE MACHINING CONDITION.
FOR APPLICATION ON HIGH POWER MILLING CHUCK, PLEASE REFER TO HF442 PARAMETERS.
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HF UNI - Variable Helix and unequal pitch - Corner radius OSAWA

HF542 s o

24 UP

NORM HRC
VH 36°/39°| | RADIUS
cylindrical shank and reduced neck, long reach,
corner radius
CR
—  —
‘ * * * * di <D CR
* 1stchoice ¥ suitable o ¢ /
<
anol [ — — TSP
‘ t e——
SLOTTING | |SIDE MILLING HELICAL RAMPING | | VERTICAL DRILLING | (TROCHOIDAL ‘ L‘i | 14:‘
D D Tol. CR CR Tol. d(h6) I 1] d1 L z EDP No. Stock
6 0/-0.030 0.30 +/-0.010 6 12 30 5.80 75 4 HF5420306075 h
6 0/-0.030 0.50 +/-0.010 6 12 30 5.80 75 4 HF5420506075 h
6 0/-0.030 1.00 +/-0.010 6 12 30 5.80 75 4 HF5421006075 h
6 0/-0.030 0.30 +/-0.010 6 12 30 5.80 100 4 HF54203060100 h
6 0/-0.030 0.50 +/-0.010 6 12 30 5.80 100 4 HF54205060100 h
6 0/-0.030 1.00 +/-0.010 6 12 30 5.80 100 4 HF54210060100 h
8 0/-0.030 0.50 +/-0.010 8 16 40 7.80 100 4 HF54205080100 h
8 0/-0.030 1.00 +/-0.010 8 16 40 7.80 100 4 HF54210080100 h
8 0/-0.030 2.00 +/-0.010 8 16 40 7.80 100 4 HF54220080100 h
10 0/-0.030 0.50 +/-0.010 10 20 50 9.80 125 4 HF54205100125 h
10 0/-0.030 1.00 +/-0.010 10 20 50 9.80 125 4 HF54210100125 h
10 0/-0.030 2.00 +/-0.010 10 20 50 9.80 125 4 HF54220100125 h
12 0/-0.030 0.50 +/-0.010 12 24 60 11.80 125 4 HF54205120125 h
12 0/-0.030 1.00 +/-0.010 12 24 60 11.80 125 4 HF54210120125 h
12 0/-0.030 2.00 +/-0.010 12 24 60 11.80 125 4 HF54220120125 h
12 0/-0.030 3.00 +/-0.010 12 24 60 11.80 125 4 HF54230120125 h
12 0/-0.030 0.50 +/-0.010 12 24 60 11.80 150 4 HF54205120150 h
12 0/-0.030 1.00 +/-0.010 12 24 60 11.80 150 4 HF54210120150 h
12 0/-0.030 2.00 +/-0.010 12 24 60 11.80 150 4 HF54220120150 h
12 0/-0.030 3.00 +/-0.010 12 24 60 11.80 150 4 HF54230120150 h
16 0/-0.030 0.50 +/-0.010 16 32 80 15.70 150 4 HF54205160150 h
16 0/-0.030 1.00 +/-0.010 16 32 80 15.70 150 4 HF54210160150 h
16 0/-0.030 2.00 +/-0.010 16 32 80 15.70 150 4 HF54220160150 h
16 0/-0.030 3.00 +/-0.010 16 32 80 15.70 150 4 HF54230160150 h
16 0/-0.030 4.00 +/-0.010 16 32 80 15.70 150 4 HF54240160150 h
20 0/-0.030 0.50 +/-0.010 20 40 100 19.70 150 4 HF54205200150 h
20 0/-0.030 1.00 +/-0.010 20 40 100 19.70 150 4 HF54210200150 h
20 0/-0.030 2.00 +/-0.010 20 40 100 19.70 150 4 HF54220200150 h
20 0/-0.030 3.00 +/-0.010 20 40 100 19.70 150 4 HF54230200150 h
20 0/-0.030 4.00 +/-0.010 20 40 100 19.70 150 4 HF54240200150 h

h stock standard ¥ non-standard stock M stock exhaustion
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HF UNI - Variable Helix and unequal pitch - Corner radius OSAWA

CUTTING PARAMETERS
HF542

Mo T EIE MW EE-EE EHwwZEE sz sa] ss|

Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae 0.5D x D 0.3DxD 0.2D x D 0.2D xD
Vc (m/min) 90-110 60-80 40-60 20-40
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)

6 5310 0.019 410 3720 0.017 260 2650 0.015 150 1590 0.014 90

8 3980 0.025 400 2790 0.023 250 1990 0.019 150 1190 0.018 80

10 3180 0.030 380 2230 0.027 240 1590 0.023 140 960 0.021 80

12 2650 0.035 370 1860 0.031 230 1330 0.026 140 800 0.024 80

16 1990 0.043 340 1390 0.039 220 1000 0.032 130 600 0.030 70

20 1590 0.053 330 1110 0.047 210 800 0.039 130 480 0.037 70

Meoss T HRWMDA EEd-EE EHwwEE sz sa] ss|

Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae 1.5D x 0.3D 1.5D x 0.3D 1.2D x 0.2D 1.2D x 0.2D
Vc (m/min) 110-130 70-90 50-70 30-50

D n fn Vf n fn Vf n fn Vf n fn Vf

(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)
6 6370 0.023 590 4250 0.021 360 3180 0.019 240 2120 0.026 220
8 4780 0.030 580 3180 0.027 350 2390 0.024 230 1590 0.033 210
10 3820 0.036 550 2550 0.033 330 1910 0.029 220 1270 0.040 200
12 3180 0.041 530 2120 0.037 320 1590 0.033 210 1060 0.046 190
16 2390 0.052 500 1590 0.047 300 1190 0.041 200 800 0.057 180
20 1910 0.063 480 1270 0.057 290 960 0.050 ‘ 190 640 0.069 180

Meoss T HERME EE-EE EHwwZEE sz sa] ss|

Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
o° x ae 4° x 0.4D 3° x0.4D 3° x0.4D 2° x0.4D
Vc (m/min) 90-110 60-80 40-60 20-40
@ D n fn Vf n fn Vf n fn Vf n fn Vf
HELICAL (mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)

6 5310 0.015 310 3720 0.014 210 2650 0.012 124 1590 0.012 78
8 3980 0.019 305 2790 0.018 205 1990 0.015 120 1190 0.016 76
10 3180 0.023 290 2230 0.022 195 1590 0.018 115 960 0.019 73
12 2650 0.026 275 1860 0.025 185 1330 0.021 110 800 0.022 70
16 1990 0.033 260 1390 0.031 175 1000 0.026 104 600 0.027 66
20 1590 0.040 250 1110 0.038 170 800 0.032 101 480 0.033 64

Mo T EE W EE-pR E-w-RER s2fjsa] ss|

Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35 HRC <40 HRC
o’ x ae 7° x0.4D 5° x0.4D 3° x0.4D 3° x0.4D
Vc (m/min) 80-100 50-70 35-55 20-30
D n fn Vf n fn Vf n fn Vf n fn Vf
RAMPING (mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)
6 4780 0.016 310 3180 0.015 195 2390 0.015 143 1330 0.021 109
8 3580 0.021 305 2390 0.020 190 1790 0.019 139 1000 0.027 107
10 2870 0.025 290 1910 0.024 180 1430 0.023 133 800 0.032 102
12 2390 0.029 275 1590 0.027 175 1190 0.027 126 660 0.037 96
16 1790 0.036 260 1190 0.034 160 900 0.033 120 500 0.046 91
20 1430 0.044 250 960 0.041 160 720 0.040 116 400 0.056 89

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION
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HF UNI - Variable Helix and unequal pitch - Corner radius OSAWA

CUTTING PARAMETERS
HF542

Mo T EIE W EE-EE EHwwZEE [s2]jsa] ss|

Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae D x 0.4D D x 0.4D D x 0.25D D x 0.25D
Vc (m/min) 80-100 50-70 35-55 20-30
D n fn Vf n fn Vf n fn Vf n fn Vf
VERTICAL (mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
6 4780 0.019 370 3180 0.017 220 2390 0.015 140 1330 0.014 70
8 3580 0.025 360 2390 0.023 220 1790 0.019 140 1000 0.018 70
10 2870 0.030 350 1910 0.027 210 1430 0.023 130 800 0.021 70
12 2390 0.035 330 1590 0.031 200 1190 0.026 120 660 0.024 60
16 1790 0.043 310 1190 0.039 190 900 0.032 120 500 0.030 60
20 1430 0.053 300 960 0.047 180 720 0.039 110 400 0.037 60

Meoss T HRMDA EE-EE EHwwEE [s2fjsa] ss|

Hardness/Rm <700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae DxD DxD 0.5D xD 0.5D xD
Vc (m/min) 85-105 55-75 40-60 20-40
D n fn Vf n fn Vf n fn Vf n fn Vf
DRILLING (mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
6 4250 0.010 170 2920 0.009 100 2120 0.008 70 1330 0.011 60
8 3180 0.013 160 2190 0.011 100 1590 0.010 60 1000 0.014 60
10 2550 0.015 150 1750 0.014 100 1270 0.012 60 800 0.017 50
12 2120 0.017 150 1460 0.016 90 1060 0.014 60 660 0.019 50
16 1590 0.022 140 1090 0.019 80 800 0.017 60 500 0.024 50
20 1270 0.026 130 880 0.024 80 640 0.021 50 400 0.029 50

Mo T EIE MW EEd-EE EHwwEE [s2[jsaff ss|

Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae 2D x0.1D 2D x 0.1D 1.5Dx0.1D 1.5D x0.1D
Vc (m/min) 160-200 110-130 80-100 50-70
D n fn Vf n fn Vf n fn Vf n fn Vf
TROCHOIDAL (mm) (rpm) | (mm/rev) [(mm/min) | (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)
6 4250 0.049 830 2920 0.044 510 2120 0.039 330 1330 0.053 280
8 3180 0.063 800 2190 0.057 500 1590 0.050 320 1000 0.069 280
10 2550 0.076 770 1750 0.068 480 1270 0.060 310 800 0.083 270
12 2120 0.086 730 1460 0.078 450 1060 0.069 290 660 0.095 250
16 1590 0.108 690 1090 0.097 420 800 0.086 280 500 0.119 240
20 1270 0.131 670 880 0.118 420 640 0.105 270 400 0.145 230

NOTES:

Down milling CNC programming is required.

‘ae” value max 0.2xD - "T" value max 0.1xD.

The use of end mill with diameter 30-40% smaller than the width of the slot is recommended.

The cutting conditions are based on CNC programming with medium dynamic speed.

With lower CNC dynamic speed, use the same cutting conditions or reduce the cutting speed Vc.

With higher CNC dynamic speed, reduce the “T" value by approximately -30 -50% and apply the maximum available cutting speed Vc.

R1 Cutter radius

R2 Half of slot width

T Programming width of cut
ae Actual width of cut

R2
R1

Y+

'.IT

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION
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HF UNI - Variable Helix and unequal pitch - Corner radius

OSAWA

HF942

cylindrical shank, long cutting edge ideal for
trochoidal milling, corner radius

0SAWA || MG <40 @/ Z g 4%
NORM HRC
VH 36°/39°| | RADIUS 74 UP

CR
NN
* * * *
: : CR
% 1stchoice ¥ suitable /
o O ————
SIDE MILLING| | HELICAL RAMPING | | VERTICAL | | DRILLING | |TROCHOIDAL L ‘47 |4:
I i
D D Tol. CR CRTol. d(h6) I 11 L z EDP No. Stock
4 0/-0.025 0.10 +/-0.010 6 19 75 4 HF2420104075 h
5 0/-0.025 0.10 +/-0.010 6 19 75 4 HF2420105075 h
6 0/-0.025 0.10 +/-0.010 6 25 75 4 HF9420106075 h
8 0/-0.030 0.20 +/-0.010 8 30 75 4 HF9420208075 h
10 0/-0.030 0.20 +/-0.010 10 40 100 4 HF94202100100 h
12 0/-0.030 0.30 +/-0.010 12 45 100 4 HF94203120100 h
16 0/-0.030 0.30 +/-0.010 16 65 125 4 HF94203160125 h
20 0/-0.030 0.30 +/-0.010 20 65 125 4 HF94203200125 h

h stock standard ¥ non-standard stock M stock exhaustion



HF UNI - Variable Helix and unequal pitch - Corner radius

OSAWA

CUTTING PARAMETERS

Material Group|
150 513 EE w3 BR~EE EBw~wIZERA sz s3]l ss]
Hardness/Rm <700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae 1.5D x 0.3D 1.5D x 0.3D 1.2D x 0.2D 1.2D x 0.2D
Vc (m/min) 110-130 70-90 50-70 30-50
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)
SIDE MILLING 4 9550 0.016 620 6370 0.015 370 4780 0.013 250 3180 0.018 230
5 7640 0.021 650 5100 0.019 390 3820 0.017 260 2550 0.023 240
6 6370 0.026 660 4250 0.023 400 3180 0.021 260 2120 0.029 240
8 4780 0.031 590 3180 0.028 350 2390 0.025 230 1590 0.034 210
10 3820 0.036 560 2550 0.033 330 1910 0.029 220 1270 0.040 200
12 3180 0.041 530 2120 0.037 320 1590 0.033 210 1060 0.045 190
16 2390 0.047 450 1590 0.042 270 1190 0.038 180 800 0.052 170
20 1910 0.063 480 1270 0.057 290 960 0.051 190 640 0.070 180
ap x ae <D5 ‘ 1.5Dx0.1D 1.5Dx0.1D 1.2Dx0.1D ‘ 1.2Dx0.1D
Material Group|
e (1 pz LU 1 BRBR EBwwEER 2 s3]l ss]
Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
a® x ae 4° x 0.4D 3° x0.4D 3° x0.4D 2° x0.4D
Vc (m/min) 90-110 60-80 40-60 20-40
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) [ (mm/min) | (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)
HELICAL 4 7960 0.010 325 5570 0.010 220 3980 0.008 130 2390 0.009 82
5 6370 0.013 340 4460 0.013 225 3180 0.011 134 1910 0.011 85
6 5310 0.016 345 3720 0.016 230 2650 0.013 137 1590 0.014 87
8 3980 0.019 305 2790 0.018 205 1990 0.015 122 1190 0.016 77
10 3180 0.023 290 2230 0.022 195 1590 0.018 116 960 0.019 74
12 2650 0.026 275 1860 0.025 185 1330 0.021 110 800 0.022 70
16 1990 0.030 235 1390 0.028 155 1000 0.024 94 600 0.025 59
20 1590 0.040 255 1110 0.038 170 800 0.032 101 480 0.033 64
° max <D5 2° 2° 1° 1°

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION
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HF UNI - Variable Helix and unequal pitch - Corner radius OSAWA

CUTTING PARAMETERS
HF942

Mo T EIE W EE-EE EHwwZEE [s2]jsa] ss|

Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
o° x ae 5° x0.4D 5° x0.4D 3° x0.4D 3° x0.4D
Vc (m/min) 80-100 50-70 35-55 20-30
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)

RAMPING 4 7170 0.012 340 4780 0.011 205 3580 0.010 150 1990 0.014 114
5 5730 0.015 350 3820 0.014 210 2870 0.014 155 1590 0.019 118
6 4780 0.019 360 3180 0.017 215 2390 0.017 159 1330 0.023 121
8 3580 0.022 320 2390 0.020 190 1790 0.020 141 1000 0.027 108
10 2870 0.027 305 1910 0.024 185 1430 0.023 134 800 0.032 103
12 2390 0.030 285 1590 0.027 170 1190 0.026 126 660 0.036 96
16 1790 0.034 245 1190 0.031 145 900 0.030 108 500 0.041 83
20 1430 0.046 265 960 0.042 160 720 0.041 117 400 0.056 89

Mo T EEREwE EE-EE E-w-ERER s2fsa]ss|

Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae D x0.4D D x 0.4D D x 0.25D D x 0.25D
Vc (m/min) 80-100 50-70 35-55 20-30
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) [ (mm/min) | (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
VERTICAL 4 7170 0.014 390 4780 0.012 230 3580 0.010 150 1990 0.010 80
5 5730 0.018 400 3820 0.016 240 2870 0.013 150 1590 0.012 80
6 4780 0.022 410 3180 0.019 250 2390 0.016 150 1330 0.015 80
8 3580 0.026 370 2390 0.023 220 1790 0.019 140 1000 0.018 70
10 2870 0.030 350 1910 0.027 210 1430 0.023 130 800 0.021 70
12 2390 0.034 330 1590 0.031 200 1190 0.026 120 660 0.024 60
16 1790 0.039 280 1190 0.035 170 900 0.029 110 500 0.027 50
20 1430 0.053 300 960 0.048 180 720 0.040 110 400 0.037 60

Meoss T IR M EE-EE EHwwEE sz sass|

Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae DxD DxD 0.5DxD 0.5DxD
Vc (m/min) 85-105 55-75 40-60 20-40
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)

DRILLING 4 6370 0.007 170 4380 0.006 110 3180 0.005 70 1990 0.007 60
5 5100 0.009 180 3500 0.008 110 2550 0.007 70 1590 0.010 60
6 4250 0.011 180 2920 0.010 110 2120 0.009 70 1330 0.012 60
8 3180 0.013 160 2190 0.012 100 1590 0.010 70 1000 0.014 60
10 2550 0.015 160 1750 0.014 100 1270 0.012 60 800 0.017 50
12 2120 0.017 150 1460 0.015 90 1060 0.014 60 660 0.019 50
16 1590 0.020 120 1090 0.018 80 800 0.016 50 500 0.022 40
20 1270 0.026 130 880 0.024 80 640 0.021 50 400 0.029 50

ap x ae <D5 0.5DxD 0.5Dx D 0.25DxD 0.25DxD

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION
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HF UNI - Variable Helix and unequal pitch - Corner radius

OSAWA

CUTTING PARAMETERS

Material Group|
150 513 EE w3 BR~BE EwwZEA sz s3]l ss]
Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae 2D x 0.1D 2D x 0.1D 1.5D x0.1D 1.5D x 0.1D
Vc (m/min) 160-200 110-130 80-100 50-70
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
TROCHOIDAL 4 6370 0.034 870 4380 0.031 540 3180 0.027 350 1990 0.037 300
5 5100 0.044 900 3500 0.040 550 2550 0.035 360 1590 0.048 310
6 4250 0.054 920 2920 0.049 570 2120 0.043 370 1330 0.059 320
8 3180 0.064 810 2190 0.058 500 1590 0.051 330 1000 0.070 280
10 2550 0.076 780 1750 0.068 480 1270 0.061 310 800 0.084 270
12 2120 0.086 730 1460 0.077 450 1060 0.069 290 660 0.095 250
16 1590 0.098 620 1090 0.088 380 800 0.078 250 500 0.108 220
20 1270 0.132 670 880 0.119 420 640 0.106 270 400 0.145 230
ap x ae <D5 1.5Dx0.1D 1.5Dx 0.1D 1.2D x 0.05D 1.2D x 0.05D
NOTES:

Down milling CNC programming is required.
‘ae” value max 0.2xD - “T" value max 0.1xD.

The use of end mill with diameter 30-40% smaller than the width of the slot is recommended.

The cutting conditions are based on CNC programming with medium dynamic speed.
With lower CNC dynamic speed, use the same cutting conditions or reduce the cutting speed Vc.
With higher CNC dynamic speed, reduce the “T" value by approximately -30 -50% and apply the maximum available cutting speed Vc.

ae

R2

q

R1 Cutter radius

R2 Half of slot width

T Programming width of cut
ae Actual width of cut

=1

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION
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HF UNI - Variable Helix and unequal pitch - Corner radius

OSAWA

HF943

weldon shank, long cutting edge ideal for
trochoidal milling, corner radius

0SAWA || MG <40 @/ Z g 4%
NORM HRC
VH 36°/39°| | RADIUS 74 UP

CR
D NN
* * * *
*1 : : CR
st choice ¥ suitable /
O wl (O — — <SSP
SIDE MILLING| | HELICAL RAMPING | | VERTICAL | | DRILLING | |TROCHOIDAL ‘ L L— |—>‘
I |
D D Tol. CR CR Tol. d(h6) I 11 L z EDP No. Stock
4 0/-0.025 0.10 +/-0.010 6 19 75 4 HF2430104075 h
5 0/-0.025 0.10 +/-0.010 6 19 75 4 HF9430105075 h
6 0/-0.025 0.10 +/-0.010 6 25 75 4 HF9430106075 h
8 0/-0.030 0.20 +/-0.010 8 30 75 4 HF9430208075 h
10 0/-0.030 0.20 +/-0.010 10 40 100 4 HF94302100100 h
12 0/-0.030 0.30 +/-0.010 12 45 100 4 HF94303120100 h
16 0/-0.030 0.30 +/-0.010 16 65 125 4 HF94303160125 h
20 0/-0.030 0.30 +/-0.010 20 65 125 4 HF94303200125 h

h stock standard ¥ non-standard stock M stock exhaustion



HF UNI - Variable Helix and unequal pitch - Corner radius

OSAWA

CUTTING PARAMETERS

Material Group|
150 513 EE w3 BR~EE EBw~wIZERA sz s3]l ss]
Hardness/Rm <700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae 1.5D x 0.3D 1.5D x 0.3D 1.2D x 0.2D 1.2D x 0.2D
Vc (m/min) 110-130 70-90 50-70 30-50
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)
SIDE MILLING 4 9550 0.016 620 6370 0.015 370 4780 0.013 250 3180 0.018 230
5 7640 0.021 650 5100 0.019 390 3820 0.017 260 2550 0.023 240
6 6370 0.026 660 4250 0.023 400 3180 0.021 260 2120 0.029 240
8 4780 0.031 590 3180 0.028 350 2390 0.025 230 1590 0.034 210
10 3820 0.036 560 2550 0.033 330 1910 0.029 220 1270 0.040 200
12 3180 0.041 530 2120 0.037 320 1590 0.033 210 1060 0.045 190
16 2390 0.047 450 1590 0.042 270 1190 0.038 180 800 0.052 170
20 1910 0.063 480 1270 0.057 290 960 0.051 190 640 0.070 180
ap x ae <D5 ‘ 1.5Dx0.1D 1.5Dx0.1D 1.2Dx0.1D ‘ 1.2Dx0.1D
Material Group|
e (1 pz LU 1 BRBR EBwwEER 2 s3]l ss]
Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
a® x ae 4° x 0.4D 3° x0.4D 3° x0.4D 2° x0.4D
Vc (m/min) 90-110 60-80 40-60 20-40
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) [ (mm/min) | (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)
HELICAL 4 7960 0.010 325 5570 0.010 220 3980 0.008 130 2390 0.009 82
5 6370 0.013 340 4460 0.013 225 3180 0.011 134 1910 0.011 85
6 5310 0.016 345 3720 0.016 230 2650 0.013 137 1590 0.014 87
8 3980 0.019 305 2790 0.018 205 1990 0.015 122 1190 0.016 77
10 3180 0.023 290 2230 0.022 195 1590 0.018 116 960 0.019 74
12 2650 0.026 275 1860 0.025 185 1330 0.021 110 800 0.022 70
16 1990 0.030 235 1390 0.028 155 1000 0.024 94 600 0.025 59
20 1590 0.040 255 1110 0.038 170 800 0.032 101 480 0.033 64
° max <D5 2° 2° 1° 1°

PARAMETERS SUGGESTED WITH HIGH PRECISION WELDON CHUCK AND STABLE MACHINING CONDITION.
FOR APPLICATION ON HIGH POWER MILLING CHUCK, PLEASE REFER TO HF942 PARAMETERS.
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HF UNI - Variable Helix and unequal pitch - Corner radius OSAWA

CUTTING PARAMETERS

Material Group|
150 513 EE w3 BR~BE EwwZEA sz s3]l ss]
Hardness/Rm <700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
o° x ae 5° x0.4D 5° x0.4D 3° x0.4D 3° x0.4D
Vc (m/min) 80-100 50-70 35-55 20-30
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
RAMPING 4 7170 0.012 340 4780 0.011 205 3580 0.010 150 1990 0.014 114
5 5730 0.015 350 3820 0.014 210 2870 0.014 155 1590 0.019 118
6 4780 0.019 360 3180 0.017 215 2390 0.017 159 1330 0.023 121
8 3580 0.022 320 2390 0.020 190 1790 0.020 141 1000 0.027 108
10 2870 0.027 305 1910 0.024 185 1430 0.023 134 800 0.032 103
12 2390 0.030 285 1590 0.027 170 1190 0.026 126 660 0.036 96
16 1790 0.034 245 1190 0.031 145 900 0.030 108 500 0.041 83
20 1430 0.046 265 960 0.042 160 720 0.041 117 400 0.056 89

Mo T EEREwE EE-EE E-w-ERER s2fsa]ss|

Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae D x0.4D D x 0.4D D x 0.25D D x 0.25D
Vc (m/min) 80-100 50-70 35-55 20-30
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) [ (mm/min) | (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
VERTICAL 4 7170 0.014 390 4780 0.012 230 3580 0.010 150 1990 0.010 80
5 5730 0.018 400 3820 0.016 240 2870 0.013 150 1590 0.012 80
6 4780 0.022 410 3180 0.019 250 2390 0.016 150 1330 0.015 80
8 3580 0.026 370 2390 0.023 220 1790 0.019 140 1000 0.018 70
10 2870 0.030 350 1910 0.027 210 1430 0.023 130 800 0.021 70
12 2390 0.034 330 1590 0.031 200 1190 0.026 120 660 0.024 60
16 1790 0.039 280 1190 0.035 170 900 0.029 110 500 0.027 50
20 1430 0.053 300 960 0.048 180 720 0.040 110 400 0.037 60

Meoss T IR M EE-EE EHwwEE sz sass|

Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae DxD DxD 0.5DxD 0.5DxD
Vc (m/min) 85-105 55-75 40-60 20-40
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)

DRILLING 4 6370 0.007 170 4380 0.006 110 3180 0.005 70 1990 0.007 60
5 5100 0.009 180 3500 0.008 110 2550 0.007 70 1590 0.010 60
6 4250 0.011 180 2920 0.010 110 2120 0.009 70 1330 0.012 60
8 3180 0.013 160 2190 0.012 100 1590 0.010 70 1000 0.014 60
10 2550 0.015 160 1750 0.014 100 1270 0.012 60 800 0.017 50
12 2120 0.017 150 1460 0.015 90 1060 0.014 60 660 0.019 50
16 1590 0.020 120 1090 0.018 80 800 0.016 50 500 0.022 40
20 1270 0.026 130 880 0.024 80 640 0.021 50 400 0.029 50

ap x ae <D5 0.5DxD 0.5Dx D 0.25DxD 0.25DxD

PARAMETERS SUGGESTED WITH HIGH PRECISION WELDON CHUCK AND STABLE MACHINING CONDITION.
FOR APPLICATION ON HIGH POWER MILLING CHUCK, PLEASE REFER TO HF942 PARAMETERS.
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HF UNI - Variable Helix and unequal pitch - Corner radius OSAWA

CUTTING PARAMETERS

Material Group|
150 513 EE w3 BR~BE EwwZEA sz s3]l ss]
Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae 2D x 0.1D 2D x 0.1D 1.5D x0.1D 1.5D x 0.1D
Vc (m/min) 160-200 110-130 80-100 50-70
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
TROCHOIDAL 4 6370 0.034 870 4380 0.031 540 3180 0.027 350 1990 0.037 300
5 5100 0.044 900 3500 0.040 550 2550 0.035 360 1590 0.048 310
6 4250 0.054 920 2920 0.049 570 2120 0.043 370 1330 0.059 320
8 3180 0.064 810 2190 0.058 500 1590 0.051 330 1000 0.070 280
10 2550 0.076 780 1750 0.068 480 1270 0.061 310 800 0.084 270
12 2120 0.086 730 1460 0.077 450 1060 0.069 290 660 0.095 250
16 1590 0.098 620 1090 0.088 380 800 0.078 250 500 0.108 220
20 1270 0.132 670 880 0.119 420 640 0.106 270 400 0.145 230
ap x ae <D5 1.5Dx0.1D 1.5Dx 0.1D 1.2D x 0.05D 1.2D x 0.05D
NOTES:

Down milling CNC programming is required.

‘ae” value max 0.2xD - “T" value max 0.1xD.

The use of end mill with diameter 30-40% smaller than the width of the slot is recommended.

The cutting conditions are based on CNC programming with medium dynamic speed.

With lower CNC dynamic speed, use the same cutting conditions or reduce the cutting speed Vc.

With higher CNC dynamic speed, reduce the “T" value by approximately -30 -50% and apply the maximum available cutting speed Vc.

ae

R2

q

R1 Cutter radius

R2 Half of slot width

T Programming width of cut
ae Actual width of cut

=1

Y+

T—»Xﬁ-)

PARAMETERS SUGGESTED WITH HIGH PRECISION WELDON CHUCK AND STABLE MACHINING CONDITION.

FO

R APPLICATION ON HIGH POWER MILLING CHUCK, PLEASE REFER TO HF942 PARAMETERS.
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HF UNI - Variable helix - Corner radius

OSAWA

H F 6 4 2 0SAwA || Mé <40
NORM HRC
o ) . . ) 36°/37°/38°) | RADIUS 5
cylindrical shank, 5F ideal for trochoidal milling, corner radius
CR
.
* | x| * *
. A CR
% 1stchoice ¥ suitable /
O avo] | N P
| ]
SIDE MILLING| | HELICAL | | RAMPING | | VERTICAL | |TROCHOIDAL L
|
D D Tol. CR CRTol. d(hé) I 1 L z EDP No. Stock
4 0/-0.025 0.10 +/-0.010 6 12 57 5 HF64201040 h
5 0/-0.025 0.10 +/-0.010 6 13 57 5 HF64201050 h
6 0/-0.025 0.10 +/-0.010 6 13 57 5 HF64201060 h
8 0/-0.030 0.20 +/-0.010 8 20 64 5 HF64202080 h
10 0/-0.030 0.20 +/-0.010 10 22 72 5 HF64202100 h
12 0/-0.030 0.30 +/-0.010 12 26 83 5 HF64203120 h
16 0/-0.030 0.30 +/-0.010 16 32 92 5 HF64203160 h
20 0/-0.030 0.30 +/-0.010 20 38 104 5 HF64203200 h

h stock standard ¥ non-standard stock M stock exhaustion



HF UNI - Variable helix - Corner radius

OSAWA

CUTTING PARAMETERS

Material Group|
150 513 EE w3 BR~EE EBw~wIZERA sz s3]l ss]
Hardness/Rm <700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae 1.5D x 0.5D 1.5D x 0.5D 1.2D x 0.3D 1.2D x 0.3D
Vc (m/min) 160-180 100-120 70-90 40-60
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)
SIDE MILLING 4 13540 | 0.019 1280 8760 0.017 740 6370 0.015 480 3980 0.021 410
5 10830 | 0.023 1270 7010 0.021 740 5100 0.019 480 3180 0.026 410
6 9020 0.028 1240 5840 0.025 720 4250 0.022 470 2650 0.030 400
8 6770 0.036 1210 4380 0.032 700 3180 0.029 450 1990 0.039 390
10 5410 0.043 1160 3500 0.039 670 2550 0.034 440 1590 0.047 370
12 4510 0.049 1100 2920 0.044 640 2120 0.039 420 1330 0.054 360
16 3380 0.061 1030 2190 0.055 600 1590 0.049 390 1000 0.067 340
20 2710 0.074 1010 1750 0.067 590 1270 0.060 380 800 0.082 330
ap x ae <D5 ‘ 1.5Dx 0.3D 1.5Dx0.3D 1.2Dx0.2D 1.2D x 0.2D
Material Group|
e (1 pz LU 1 BRBR EBwwEER 2 s3]l ss]
Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
a® x ae 5° x0.4D 4° x0.4D 3° x0.4D 3° x0.4D
Vc (m/min) 130-150 80-100 60-80 30-50
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) [ (mm/min) | (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)
HELICAL 4 11150 | 0.011 640 7170 0.011 385 5570 0.009 263 3180 0.009 140
5 8920 0.014 635 5730 0.013 380 4460 0.012 262 2550 0.011 140
6 7430 0.017 620 4780 0.016 370 3720 0.014 256 2120 0.013 136
8 5570 0.022 605 3580 0.020 360 2790 0.018 249 1590 0.017 133
10 4460 0.026 580 2870 0.024 350 2230 0.021 239 1270 0.020 127
12 3720 0.030 555 2390 0.028 330 1860 0.024 228 1060 0.023 121
16 2790 0.037 520 1790 0.035 310 1390 0.031 213 800 0.029 114
20 2230 0.045 505 1430 0.042 300 1110 0.037 207 640 0.035 111
° max <D5 2° 2° 1° 1°

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION

447



HF UNI - Variable helix - Corner radius OSAWA

CUTTING PARAMETERS

Material Group|
50513 EEw BR~BE EwwIZEEA sz s3]l ss]
Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC <40 HRC
a® x ae 15° xD 10° xD 5° xD 5° xD
Vc (m/min) 130-150 80-100 60-80 30-50
D n fn Vf n fn Vf n fn Vf n fn Vf
= (mm) (rpm) | (mm/rev) [ (mm/min) | (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
6 7430 0.018 680 4780 0.017 405 3720 0.016 298 2120 0.022 234
8 5570 0.024 660 3580 0.022 390 2790 0.021 290 1590 0.029 227
10 4460 0.028 635 2870 0.026 375 2230 0.025 278 1270 0.034 218
12 3720 0.033 605 2390 0.030 360 1860 0.029 265 1060 0.039 208
16 2790 0.041 570 1790 0.037 335 1390 0.036 248 800 0.049 196
20 2230 0.050 550 1430 0.046 325 1110 0.043 241 640 0.060 191
Material Group|
e EEw QR BR-~BR EBywRERA sz s3]l ss]
Hardness/Rm <700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae D x 0.4D D x 0.4D D x 0.25D D x 0.25D
Ve (m/min) 130-150 80-100 60-80 30-50
D n fn Vf n fn Vf n fn Vf n fn Vf
e (mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
6 7430 0.023 850 4780 0.021 490 3720 0.017 320 2120 0.016 170
8 5570 0.030 830 3580 0.027 480 2790 0.022 310 1590 0.021 170
10 4460 0.036 800 2870 0.032 460 2230 0.027 300 1270 0.025 160
12 3720 0.041 760 2390 0.037 440 1860 0.031 280 1060 0.029 150
16 2790 0.051 710 1790 0.046 410 1390 0.038 270 800 0.036 140
20 2230 0.062 690 1430 0.056 400 1110 0.047 260 640 0.043 140
Material Group|
foE1a EEw BR~BE EwwXZEEA sz s3]l ss]
Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35 HRC <40 HRC
ap x ae 2D x 0.2D 2D x 0.1D 1.5Dx0.1D 1.5D x0.1D
Vc (m/min) 190-230 130-150 100-120 50-70
D n fn Vf n fn Vf n fn Vf n fn Vf
TROCHOIDAL (mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)
6 5840 0.057 1680 3720 0.052 960 2920 0.046 670 1590 0.063 500
8 4380 0.074 1630 2790 0.067 930 2190 0.060 650 1190 0.082 490
10 3500 0.089 1560 2230 0.080 900 1750 0.071 620 960 0.098 470
12 2920 0.102 1490 1860 0.092 850 1460 0.082 600 800 0.112 450
16 2190 0.128 1400 1390 0.115 800 1090 0.102 560 600 0.140 420
20 1750 0.155 1360 1110 0.140 770 880 0.124 550 480 0.171 410
ap x ae <D5 1.5Dx0.1D 1.5Dx0.1D Dx0.1D ‘ Dx0.1D
NOTES:

Down milling CNC programming is required.

‘ae” value max 0.2xD - “T" value max 0. 1xD.

The use of end mill with diameter 30-40% smaller than the width of the slot is recommended.

The cutting conditions are based on CNC programming with medium dynamic speed.

With lower CNC dynamic speed, use the same cutting conditions or reduce the cutting speed Vc.

With higher CNC dynamic speed, reduce the “T" value by approximately -30 -50% and apply the maximum available cutting speed Vc.

R1 Cutter radius
R2 Half of slot width
T Programming width of cut

ae Actual width of cut
b

ae

R2

=k

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION
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HF UNI - Variable helix - Corner radius OSAWA

- \
0SAWA || MG || <40 @/ M % .
NORM HRC FO
) ) . ) 36°/37°/38°) | RADIUS 5
weldon shank, 5 flutes ideal for trochoidal milling, corner radius —
CR TYPHOON
/ A-HTA 4474
* | x| *x *
: : cR
% 1stchoice ¥ suitable / PHOON
— 5 HRC
O ol [ O N P
‘ F|ﬂ‘ —
SIDE MILLING| | HELICAL RAMPING | | VERTICAL | (TROCHOIDAL L TYPHQ )
[ | QUi o
D D Tol. CR CRTol. d(hé) | 1] L z EDP No. Stock —
TYPHOQ
4 0/-0.025 0.10 +/-0.010 6 12 57 5 HF64301040 h HL TOON
5 0/-0.025 0.10 +/-0.010 6 13 57 5 HF64301050 h
6 0/-0.025 0.10 +/:0.010 6 13 57 5 HF64301060 h I
8 0/-0.030 0.20 +/:0.010 8 20 64 5 HF64302080 h <3
10 0/-0.030 0.20 +/-0.010 10 22 72 5 HF64302100 h
12 0/-0.030 0.30 +/-0.010 12 26 83 5 HF64303120 h T
16 0/-0.030 0.30 +/-:0.010 16 32 92 5 HF64303160 h LFTA
20 0/-0.030 0.30 +/:0.010 20 38 104 5 HF64303200 h —
SU
\
MDTA

h stock standard ¥ non-standard stock M stock exhaustion
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HF UNI - Variable helix - Corner radius OSAWA

CUTTING PARAMETERS

Material Group|
ot BEwE BERE-BR BwwwEDEEA [s2]ssfss
Hardness/Rm <700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae 1.5D x 0.5D 1.5D x 0.5D 1.2D x 0.3D 1.2D x 0.3D
Vc (m/min) 160-180 100-120 70-90 40-60
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
SIDE MILLING 4 13540 | 0.019 1280 8760 0.017 740 6370 0.015 480 3980 0.021 410
5 10830 | 0.023 1270 7010 0.021 740 5100 0.019 480 3180 0.026 410
6 9020 0.028 1240 5840 0.025 720 4250 0.022 470 2650 0.030 400
8 6770 0.036 1210 4380 0.032 700 3180 0.029 450 1990 0.039 390
10 5410 0.043 1160 3500 0.039 670 2550 0.034 440 1590 0.047 370
12 4510 0.049 1100 2920 0.044 640 2120 0.039 420 1330 0.054 360
16 3380 0.061 1030 2190 0.055 600 1590 0.049 390 1000 0.067 340
20 2710 0.074 1010 1750 0.067 590 1270 0.060 380 800 0.082 330
ap x ae <D5 ‘ 1.5Dx 0.3D 1.5Dx0.3D 1.2Dx 0.2D 1.2D x 0.2D
Material Group|
e EEw QR BR~BR EBw~wEERA sz s3]l ss]
Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
a® x ae 5° x0.4D 3° x0.4D 3° x0.4D 3° x0.4D
Vc (m/min) 130-150 80-100 60-80 30-50
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) [ (mm/min) | (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
HELICAL 4 11150 | 0.011 640 7170 0.011 385 5570 0.009 263 3180 0.009 140
5 8920 0.014 635 5730 0.013 380 4460 0.012 262 2550 0.011 140
6 7430 0.017 620 4780 0.016 370 3720 0.014 256 2120 0.013 136
8 5570 0.022 605 3580 0.020 360 2790 0.018 249 1590 0.017 133
10 4460 0.026 580 2870 0.024 350 2230 0.021 239 1270 0.020 127
12 3720 0.030 555 2390 0.028 330 1860 0.024 228 1060 0.023 121
16 2790 0.037 520 1790 0.035 310 1390 0.031 213 800 0.029 114
20 2230 0.045 505 1430 0.042 300 1110 0.037 207 640 0.035 111
° max sps | 2° 20 10 1
Material Group|
GORTE BEw @ BE-BR Bww-REA [s2]ssfss)
Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
o’ x ae 15° xD 10° xD 5° xD 5° xD
Vc (m/min) 130-150 80-100 60-80 30-50
D n fn Vf n fn vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)
RAMPING 4 11150 0.013 700 7170 0.012 415 5570 0.011 306 3180 0.015 240
5 8920 0.016 695 5730 0.014 410 4460 0.014 305 2550 0.019 240
6 7430 0.018 680 4780 0.017 405 3720 0.016 298 2120 0.022 234
8 5570 0.024 660 3580 0.022 390 2790 0.021 290 1590 0.029 227
10 4460 0.028 635 2870 0.026 375 2230 0.025 278 1270 0.034 218
12 3720 0.033 605 2390 0.030 360 1860 0.029 265 1060 0.039 208
16 2790 0.041 570 1790 0.037 335 1390 0.036 248 800 0.049 196
20 2230 0.050 550 1430 0.046 325 1110 0.043 241 640 0.060 191
4

450

PARAMETERS SUGGESTED WITH HIGH PRECISION WELDON CHUCK AND STABLE MACHINING CONDITION.
FOR APPLICATION ON HIGH POWER MILLING CHUCK, PLEASE REFER TO HF642 PARAMETERS.




HF UNI - Variable helix - Corner radius OSAWA

CUTTING PARAMETERS

Material Group|
150 513 EE w3 BR~EE EBw~wIZERA sz s3]l ss]
Hardness/Rm <700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae D x 0.4D D x 0.4D D x 0.25D D x 0.25D
Vc (m/min) 130-150 80-100 60-80 30-50
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)
VERTICAL 4 11150 | 0.016 880 7170 0.014 510 5570 0.012 330 3180 0.011 180
5 8920 0.020 870 5730 0.018 500 4460 0.015 330 2550 0.014 170
6 7430 0.023 850 4780 0.021 490 3720 0.017 320 2120 0.016 170
8 5570 0.030 830 3580 0.027 480 2790 0.022 310 1590 0.021 170
10 4460 0.036 800 2870 0.032 460 2230 0.027 300 1270 0.025 160
12 3720 0.041 760 2390 0.037 440 1860 0.031 280 1060 0.029 150
16 2790 0.051 710 1790 0.046 410 1390 0.038 270 800 0.036 140
20 2230 0.062 690 1430 0.056 400 1110 0.047 260 640 0.043 140

Mo T EE W EE-EE E-w-ERER s2fsa] ss|

Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae 2D x 0.2D 2D x 0.1D 1.5Dx0.1D 1.5D x0.1D
Vc (m/min) 190-230 130-150 100-120 50-70
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) [ (mm/min) | (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)

TROCHOIDAL 4 8760 0.039 1720 5570 0.035 990 4380 0.031 690 2390 0.043 520
5 7010 0.049 1710 4460 0.044 980 3500 0.039 680 1910 0.054 510
6 5840 0.057 1680 3720 0.052 960 2920 0.046 670 1590 0.063 500
8 4380 0.074 1630 2790 0.067 930 2190 0.060 650 1190 0.082 490
10 3500 0.089 1560 2230 0.080 900 1750 0.071 620 960 0.098 470
12 2920 0.102 1490 1860 0.092 850 1460 0.082 600 800 0.112 450
16 2190 0.128 1400 1390 0.115 800 1090 0.102 560 600 0.140 420
20 1750 0.155 1360 1110 0.140 770 880 0.124 550 480 0.171 410

ap x ae <D5 1.5Dx0.1D 1.5Dx0.1D Dx0.1D Dx0.1D

NOTES:

Down milling CNC programming is required.

“ae” value max 0.2xD - "T" value max 0.1xD.

The use of end mill with diameter 30-40% smaller than the width of the slot is recommended.

The cutting conditions are based on CNC programming with medium dynamic speed.

With lower CNC dynamic speed, use the same cutting conditions or reduce the cutting speed Vc.

With higher CNC dynamic speed, reduce the “T" value by approximately -30 -50% and apply the maximum available cutting speed Vc.

R1 Cutter radius

R2 Half of slot width

T Programming width of cut
ae Actual width of cut

R2
R1

Y+

T—)x(ﬂ

=l

PARAMETERS SUGGESTED WITH HIGH PRECISION WELDON CHUCK AND STABLE MACHINING CONDITION.
FOR APPLICATION ON HIGH POWER MILLING CHUCK, PLEASE REFER TO HF642 PARAMETERS.
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HF UNI - Variable helix - Corner radius OSAWA

HF742

OSAWA || MG <40
NORM HRC
o ) ) . ) 36°/37°/38°) | RADIUS 5
cylindrical shank, long 5 flutes ideal for trochoidal milling, corner radius
CR
- I /
* | x| * *
% 1stchoice ¥ suitable /CR
© o | =Y
SIDE MILLING| | HELICAL | | RAMPING | | VERTICAL | |TROCHOIDAL ‘ Fl;"
L !
D D Tol. CR CRTol. d(hé) I 1 L z EDP No. Stock
6 0/-0.025 0.10 +/-0.010 6 25 75 5 HF7420106075 h
8 0/-0.030 0.20 +/-0.010 8 25 75 5 HF7420208075 h
10 0/-0.030 0.20 +/-0.010 10 38 100 5 HF74202100100 h
12 0/-0.030 0.30 +/-0.010 12 45 100 5 HF74203120100 h
16 0/-0.030 0.30 +/-0.010 16 55 125 5 HF74203160125 h
20 0/-0.030 0.30 +/-0.010 20 65 125 5 HF74203200125 h

h stock standard ¥ non-standard stock M stock exhaustion



HF UNI - Variable helix - Corner radius

OSAWA

CUTTING PARAMETERS

Material Group|
150 513 EE w3 BR~EE EBw~wIZERA sz s3]l ss]
Hardness/Rm <700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae 1.5D x 03D 1.5D x 0.3D 1.2D x 0.2D 1.2D x 0.2D
Vc (m/min) 110-130 70-90 50-70 30-50
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)
6 6370 0.023 740 4250 0.021 450 3180 0.019 300 2120 0.026 270
8 4780 0.028 660 3180 0.025 400 2390 0.022 260 1590 0.030 240
10 3820 0.033 630 2550 0.030 380 1910 0.026 250 1270 0.036 230
12 3180 0.037 590 2120 0.033 350 1590 0.030 240 1060 0.041 220
16 2390 0.042 510 1590 0.038 300 1190 0.034 200 800 0.047 190
20 1910 0.057 540 1270 0.051 330 960 0.046 220 640 0.063 200
Material Group)|
et BEw A BRE-EBR BwwwDEE sz s3]l ss]
Hardness/Rm <700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
o° x ae 4° x 0.4D 3° x0.4D 3° x0.4D 2° x0.4D
Vc (m/min) 90-110 60-80 40-60 20-40
@ D n fn Vf n fn Vf n fn Vf n fn Vf
HELICAL (mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)
6 5310 0.016 435 3720 0.016 290 2650 0.013 172 1590 0.014 109
8 3980 0.019 385 2790 0.018 255 1990 0.015 153 1190 0.016 96
10 3180 0.023 365 2230 0.022 245 1590 0.018 145 960 0.019 92
12 2650 0.026 345 1860 0.025 230 1330 0.021 137 800 0.022 87
16 1990 0.030 295 1390 0.028 195 1000 0.024 118 600 0.025 74
20 1590 0.040 315 1110 0.038 210 800 0.032 ‘ 127 480 0.033 80
Material Group|
chicer DRWE @2 DEEER BEeREOE 2GEg
Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
a® x ae 5° xD 4° xD 3° xD 3° xD
Vc (m/min) 80-100 50-70 35-55 20-30
D n fn Vf n fn Vf n fn Vf n fn Vf
RAMPING (mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)
6 4780 0.017 405 3180 0.016 250 2390 0.015 179 1330 0.021 137
8 3580 0.020 360 2390 0.019 225 1790 0.018 158 1000 0.024 122
10 2870 0.024 345 1910 0.022 215 1430 0.021 150 800 0.029 116
12 2390 0.027 325 1590 0.025 200 1190 0.024 142 660 0.033 108
16 1790 0.031 275 1190 0.029 170 900 0.027 122 500 0.037 93
20 1430 0.042 295 960 0.039 185 720 0.037 131 400 0.050 100

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION
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HF UNI - Variable helix - Corner radius OSAWA

CUTTING PARAMETERS
HF742

Mo T EIE W EE-EE EHwwZEE [s2]jsa] ss|

Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae D x 0.4D D x 0.4D D x 0.25D D x 0.25D
Vc (m/min) 80-100 50-70 35-55 20-30
D n fn Vf n fn Vf n fn Vf n fn Vf
VERTICAL (mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
6 4780 0.022 520 3180 0.019 310 2390 0.016 190 1330 0.015 100
8 3580 0.026 460 2390 0.023 280 1790 0.019 170 1000 0.018 90
10 2870 0.030 440 1910 0.027 260 1430 0.023 160 800 0.021 90
12 2390 0.034 410 1590 0.031 250 1190 0.026 150 660 0.024 80
16 1790 0.039 350 1190 0.035 210 900 0.029 130 500 0.027 70
20 1430 0.053 380 960 0.048 230 720 0.040 140 400 0.037 70

Meoss T HRMDA EE-EE EHwwEE [s2fjsa] ss|

Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae 3Dx0.1D 3D x0.1D 2D x0.1D 2D x 0.1D
Vc (m/min) 130-170 100-130 70-90 40-60
D n fn Vf n fn Vf n fn Vf n fn Vf
TROCHOIDAL (mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
6 4250 0.054 1150 2920 0.049 710 2120 0.043 460 1330 0.059 400
8 3180 0.064 1020 2190 0.058 630 1590 0.051 410 1000 0.070 350
10 2550 0.076 970 1750 0.068 600 1270 0.061 390 800 0.084 330
12 2120 0.086 910 1460 0.077 570 1060 0.069 360 660 0.095 310
16 1590 0.098 780 1090 0.088 480 800 0.078 310 500 0.108 270
20 1270 0.132 840 880 0.119 520 640 0.106 340 400 0.145 290

NOTES:

Down milling CNC programming is required.

‘ae” value max 0.2xD - “T" value max 0.1xD.

The use of end mill with diameter 30-40% smaller than the width of the slot is recommended.

The cutting conditions are based on CNC programming with medium dynamic speed.

With lower CNC dynamic speed, use the same cutting conditions or reduce the cutting speed Vc.

With higher CNC dynamic speed, reduce the “T" value by approximately -30 -50% and apply the maximum available cutting speed Vc.

R1 Cutter radius
R2 Half of slot width
T Programming width of cut

ae

& ae Actual width of cut

R1

=1

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION
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HF UNI - Variable helix - Corner radius OSAWA

- \
0SAWA || MG || <40 @/ Z z % .
NORM HRC kO
) i - ) 36°/37°/38°) | RADIUS 5
weldon shank, long 5 flutes ideal for trochoidal milling, corner radius —
TYPHOQ
CR - MTOON
/ A-HTA-4HTA
* | x| * *
* 1stchoice ¥ suitable CR
7
© o} [ O NN P
| ]
SIDE MILLING| | HELICAL | | RAMPING | | VERTICAL | |TROCHOIDAL L |
I 1
D D Tol. CR CRTol. d(hé) I 1 L z EDP No. Stock I
TYPHOQ
6 0/-0.025 0.10 +/-0.010 6 25 75 5 HF7430106075 h oL OON
8 0/-0.030 0.20 +/-0.010 8 25 75 5 HF7430208075 h
10 0/-0.030 0.20 +/-0.010 10 38 100 5 HF74302100100 h T
12 0/-0.030 0.30 +/-0.010 12 45 100 5 HF74303120100 h -
16 0/-0.030 0.30 +/-0.010 16 55 125 5 HF74303160125 h
20 0/-0.030 0.30 +/-0.010 20 65 125 5 HF74303200125 h T
LFTA
\
SU
\
MDTA

h stock standard ¥ non-standard stock M stock exhaustion
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HF UNI - Variable helix - Corner radius

OSAWA

456

CUTTING PARAMETERS

Material Group|
150 513 EE w3 BR~BE EwwZEA sz s3]l ss]
Hardness/Rm <700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae 1.5D x 03D 1.5D x 0.3D 1.2D x 0.2D 1.2D x 0.2D
Vc (m/min) 110-130 70-90 50-70 30-50
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
6 6370 0.023 740 4250 0.021 450 3180 0.019 300 2120 0.026 270
8 4780 0.028 660 3180 0.025 400 2390 0.022 260 1590 0.030 240
10 3820 0.033 630 2550 0.030 380 1910 0.026 250 1270 0.036 230
12 3180 0.037 590 2120 0.033 350 1590 0.030 240 1060 0.041 220
16 2390 0.042 510 1590 0.038 300 1190 0.034 200 800 0.047 190
20 1910 0.057 540 1270 0.051 330 960 0.046 220 640 0.063 200
Material Group)|
et BEw A BERE-EBR BwwwDEA sz s3]l ss]
Hardness/Rm <700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
o° x ae 4° x 0.4D 3° x0.4D 3° x0.4D 2° x0.4D
Vc (m/min) 90-110 60-80 40-60 20-40
@ D n fn Vf n fn Vf n fn Vf n fn Vf
HELICAL (mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
6 5310 0.016 435 3720 0.016 290 2650 0.013 172 1590 0.014 109
8 3980 0.019 385 2790 0.018 255 1990 0.015 153 1190 0.016 96
10 3180 0.023 365 2230 0.022 245 1590 0.018 145 960 0.019 92
12 2650 0.026 345 1860 0.025 230 1330 0.021 137 800 0.022 87
16 1990 0.030 295 1390 0.028 195 1000 0.024 118 600 0.025 74
20 1590 0.040 315 1110 0.038 210 800 0.032 127 480 0.033 80
Material Group|
et BEw A BRE-EBR BwwwDEE sz s3]l ss]
Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
a® x ae 5° xD 4° xD 3° xD 3° xD
Vc (m/min) 80-100 50-70 35-55 20-30
D n fn Vf n fn Vf n fn Vf n fn Vf
RAMPING (mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)
6 4780 0.017 405 3180 0.016 250 2390 0.015 179 1330 0.021 137
8 3580 0.020 360 2390 0.019 225 1790 0.018 158 1000 0.024 122
10 2870 0.024 345 1910 0.022 215 1430 0.021 150 800 0.029 116
12 2390 0.027 325 1590 0.025 200 1190 0.024 142 660 0.033 108
16 1790 0.031 275 1190 0.029 170 900 0.027 122 500 0.037 93
20 1430 0.042 295 960 0.039 185 720 0.037 131 400 0.050 100
4

PARAMETERS SUGGESTED WITH HIGH PRECISION WELDON CHUCK AND STABLE MACHINING CONDITION.
FOR APPLICATION ON HIGH POWER MILLING CHUCK, PLEASE REFER TO HF742 PARAMETERS.



HF UNI - Variable helix - Corner radius

OSAWA

CUTTING PARAMETERS

Material Group|
150 513 EE w3 BR~EE EBw~wIZERA sz s3]l ss]
Hardness/Rm <700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae D x 0.4D D x 0.4D D x 0.25D D x 0.25D
Vc (m/min) 80-100 50-70 35-55 20-30
D n fn Vf n fn Vf n fn Vf n fn Vf
VERTICAL (mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)
6 4780 0.022 520 3180 0.019 310 2390 0.016 190 1330 0.015 100
8 3580 0.026 460 2390 0.023 280 1790 0.019 170 1000 0.018 90
10 2870 0.030 440 1910 0.027 260 1430 0.023 160 800 0.021 90
12 2390 0.034 410 1590 0.031 250 1190 0.026 150 660 0.024 80
16 1790 0.039 350 1190 0.035 210 900 0.029 130 500 0.027 70
20 1430 0.053 380 960 0.048 230 720 0.040 140 400 0.037 70
Material Group)|
et BEw A BRE-EBR BwwwDEE sz s3]l ss]
Hardness/Rm <700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae 3Dx0.1D 3D x0.1D 2D x0.1D 2D x0.1D
Vc (m/min) 130-170 100-130 70-90 40-60
D n fn Vf n fn Vf n fn Vf n fn Vf
TROCHOIDAL (mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)
6 4250 0.054 1150 2920 0.049 710 2120 0.043 460 1330 0.059 400
8 3180 0.064 1020 2190 0.058 630 1590 0.051 410 1000 0.070 350
10 2550 0.076 970 1750 0.068 600 1270 0.061 390 800 0.084 330
12 2120 0.086 910 1460 0.077 570 1060 0.069 360 660 0.095 310
16 1590 0.098 780 1090 0.088 480 800 0.078 310 500 0.108 270
20 1270 0.132 840 880 0.119 520 640 0.106 340 400 0.145 290
NOTES:

Down milling CNC programming is required.

‘ae” value max 0.2xD - “T" value max 0.1xD.

The use of end mill with diameter 30-40% smaller than the width of the slot is recommended.

The cutting conditions are based on CNC programming with medium dynamic speed.

With lower CNC dynamic speed, use the same cutting conditions or reduce the cutting speed Vc.

With higher CNC dynamic speed, reduce the “T" value by approximately -30 -50% and apply the maximum available cutting speed Vc.

ae

R1

R1 Cutter radius

R2 Half of slot width

T Programming width of cut
ae Actual width of cut

=1

PARAMETERS SUGGESTED WITH HIGH PRECISION WELDON CHUCK AND STABLE MACHINING CONDITION.

FOR APPLICATION ON HIGH POWER MILLING CHUCK, PLEASE REFER TO HF742 PARAMETERS.
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HF UNI SC - Variable Helix and unequal pitch - C+R OSAWA

H F 8 6 1 OSAWA || M6 || <a0 @/ M %
NORM HRC
VH 36°/39° C+R 24 UP
weldon shank, SC smooth cut for low cutting

force, chamfer + radius

— from D1 to D2.5: cylindrical shank

C+R
4

— from D3: weldon shank

Lk x| % *

% 1stchoice ¥ suitable /C+R
: © wol FB—— =5
SLOTTING | (SIDE MILLING| | HELICAL RAMPING | | VERTICAL | | DRILLING | |TROCHOIDAL L ‘4* |—:‘

I i
D D Tol. C+R C+R Tol d(h6) | " L z EDP No. Stock
1 0/-0.020 +/-0.020 4 3 50 4 HF861010 h
1.5 0/-0.020 +/-0.020 4 4.5 50 4 HF861015 h
2 0/-0.020 +/-0.020 4 6.5 50 4 HF861020 h
2.5 0/-0.020 +/-0.020 4 6.5 50 4 HF861025 h
3 0/-0.025 0.1 +/-0.020 6 9 50 4 HF861030 h
3.5 0/-0.025 0.1 +/-0.020 6 12 50 4 HF861035 h
4 0/-0.025 0.1 +/-0.020 6 12 50 4 HF861040 h
4.5 0/-0.025 0.1 +/-0.020 6 15 50 4 HF861045 h
5 0/-0.025 0.1 +/-0.020 6 15 50 4 HF861050 h
6 0/-0.025 0.1 +/-0.020 6 20 60 4 HF861060 h
7 0/-0.030 0.2 +/-0.020 8 22 64 4 HF861070 h
8 0/-0.030 0.2 +/-0.020 8 22 64 4 HF861080 h
9 0/-0.030 0.2 +/-0.020 10 27 70 4 HF861090 h
10 0/-0.030 0.2 +/-0.020 10 27 70 4 HF861100 h
11 0/-0.030 0.2 +/-0.020 12 32 75 4 HF861110 h
12 0/-0.030 0.2 +/-0.020 12 32 75 4 HF861120 h
13 0/-0.030 0.2 +/-0.020 14 32 90 4 HF861130 h
14 0/-0.030 0.2 +/-0.020 14 32 90 4 HF861140 h
15 0/-0.030 0.2 +/-0.020 16 32 90 4 HF861150 h
16 0/-0.030 0.2 +/-0.020 16 32 90 4 HF861160 h
18 0/-0.030 0.2 +/-0.020 18 38 100 4 HF861180 h
20 0/-0.030 0.2 +/-0.020 20 38 100 4 HF861200 h

h stock standard ¥ non-standard stock M stock exhaustion
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HF UNI SC - Variable Helix and unequal pitch - C+R OSAWA

CUTTING PARAMETERS

Material Group|
150 513 EE w3 BR~BE EwwZEA sz s3]l ss]
Hardness/Rm <700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae DXD DxD 0.5D x D 0.5D xD
Vc (m/min) 130-150 80-100 60-80 30-50
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
1 30000 | 0.005 600 28660 | 0.005 520 22290 | 0.004 330 12740 | 0.004 180
1.5 29720 | 0.008 890 19110 | 0.007 520 14860 | 0.006 330 8490 0.005 180
2 22290 | 0.010 890 14330 | 0.009 520 11150 | 0.008 330 6370 0.007 180
SLOTTING 3 14860 | 0.014 830 9550 0.013 480 7430 0.011 310 4250 0.010 170
4 11150 | 0.019 830 7170 0.017 480 5570 0.014 310 3180 0.013 160
5 8920 0.023 820 5730 0.021 470 4460 0.017 310 2550 0.016 160
6 7430 0.027 800 4780 0.024 460 3720 0.020 300 2120 0.019 160
8 5570 0.035 780 3580 0.032 450 2790 0.026 290 1590 0.025 160
10 4460 0.042 750 2870 0.038 430 2230 0.032 280 1270 0.029 150
12 3720 0.048 710 2390 0.043 410 1860 0.036 270 1060 0.034 140
14 3180 0.054 690 2050 0.049 400 1590 0.041 260 910 0.038 140
16 2790 0.060 670 1790 0.054 390 1390 0.045 250 800 0.042 130
18 2480 0.066 650 1590 0.059 380 1240 0.050 250 710 0.046 130
20 2230 0.073 650 1430 0.066 380 1110 0.055 240 640 0.051 130
ap x ae D1 0.25D x D
ap x ae =D3 0.5DxD

Material Group|

EE«-Q

(Palf el 2 3|

ISO 513
Hardness/Rm < 700 N/mm? 700-1000 N/mm?
ap x ae 1.5DxD 1.5DxD
Vc (m/min) 100-120 60-80
D n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) [(mm/min) | (rpm) | (mm/rev) | (mm/min)

8 4380 0.028 490 2790 0.025 280
10 3500 0.034 470 2230 0.030 270
12 2920 0.038 450 1860 0.035 260
14 2500 0.043 430 1590 0.039 250
16 2190 0.048 420 1390 0.043 240
18 1950 0.053 410 1240 0.048 240
20 1750 0.058 410 1110 0.053 230

Material Group|

BEw-E

1ISO 513
Hardness/Rm < 700 N/mm?
ap x ae 2DxD
Vc (m/min) 75-95
D n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)
10 2710 0.025 270
12 2260 0.029 260
14 1930 0.032 250
16 1690 0.036 240
18 1500 0.040 240
20 1350 0.044 240

PARAMETERS SUGGESTED WITH HIGH PRECISION WELDON CHUCK AND STABLE MACHINING CONDITION.
FOR APPLICATION ON HIGH POWER MILLING CHUCK, PLEASE REFER TO HF840 PARAMETERS.




HF UNI SC - Variable Helix and unequal pitch - C+R

OSAWA

CUTTING PARAMETERS

Material Group|
150 513 EE w3 BR~BE EwwZEA sz s3]l ss]
Hardness/Rm <700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae 1.5D x 0.5D 1.5D x 0.5D 1.2D x 0.3D 1.2D x 0.3D
Vc (m/min) 160-180 100-120 70-90 40-60
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
1 30000 | 0.006 720 30000 | 0.005 650 25480 | 0.005 490 15920 | 0.007 420
1.5 36090 | 0.009 1300 23350 | 0.008 760 16990 | 0.007 490 10620 | 0.010 420
2 27070 0.012 1300 17520 0.011 760 12740 0.010 490 7960 0.013 420
SIDE MILLING 3 18050 | 0.017 1210 11680 | 0.015 710 8490 0.013 460 5310 0.018 390
4 13540 | 0.022 1200 8760 0.020 700 6370 0.018 450 3980 0.024 390
5 10830 | 0.028 1200 7010 0.025 700 5100 0.022 450 3180 0.030 390
6 9020 0.032 1170 5840 0.029 680 4250 0.026 440 2650 0.036 380
8 6770 0.042 1140 4380 0.038 660 3180 0.034 430 1990 0.046 370
10 5410 0.050 1090 3500 0.045 640 2550 0.040 410 1590 0.055 350
12 4510 0.058 1040 2920 0.052 610 2120 0.046 390 1330 0.063 340
14 3870 0.065 1000 2500 0.058 580 1820 0.052 380 1140 0.071 330
16 3380 0.072 970 2190 0.065 570 1590 0.058 370 1000 0.079 320
18 3010 0.079 950 1950 0.071 560 1420 0.063 360 880 0.087 310
20 2710 0.088 950 1750 0.079 550 1270 0.070 360 800 0.096 310
ap x ae <D3 1.5Dx0.1D
Material Group|
TET EEw R BRBR EBwwREEA sz sa ]l ss]
Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
a®x ae 5° x 0.4D 4° x0.4D 3° x 0.4D 3° x 0.4D
Vc (m/min) 130-150 80-100 60-80 30-50
D n fn Vf n fn vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
1 30000 | 0.004 435 28660 | 0.003 390 22290 | 0.003 268 12740 | 0.003 143
1.5 29720 | 0.005 650 19110 | 0.005 390 14860 | 0.005 268 8490 0.004 143
@ 2 22290 | 0.007 650 14330 | 0.007 390 11150 | 0.006 268 6370 0.006 143
HELICAL 3 14860 | 0.010 605 9550 0.010 365 7430 0.008 250 4250 0.008 133
4 11150 | 0.013 600 7170 0.013 360 5570 0.011 247 3180 0.010 132
5 8920 0.017 600 5730 0.016 360 4460 0.014 246 2550 0.013 131
6 7430 0.020 585 4780 0.018 350 3720 0.016 241 2120 0.015 128
8 5570 0.025 570 3580 0.024 340 2790 0.021 235 1590 0.020 125
10 4460 0.031 545 2870 0.029 325 2230 0.025 225 1270 0.024 120
12 3720 0.035 520 2390 0.033 310 1860 0.029 214 1060 0.027 114
14 3180 0.039 500 2050 0.037 300 1590 0.032 206 910 0.030 110
16 2790 0.044 490 1790 0.041 290 1390 0.036 200 800 0.034 108
18 2480 0.048 475 1590 0.045 285 1240 0.040 197 710 0.037 105
20 2230 0.053 475 1430 0.050 285 1110 0.044 195 640 0.041 105
a°® max <D3 1°
4
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PARAMETERS SUGGESTED WITH HIGH PRECISION WELDON CHUCK AND STABLE MACHINING CONDITION.
FOR APPLICATION ON HIGH POWER MILLING CHUCK, PLEASE REFER TO HF840 PARAMETERS.




HF UNI SC - Variable Helix and unequal pitch - C+R

OSAWA

CUTTING PARAMETERS

Material Group|
150 513 EE w3 BR~BE EwwZEA sz s3]l ss]
Hardness/Rm <700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
o° x ae 15° xD 10° xD 5° xD 5° xD
Vc (m/min) 130-150 80-100 60-80 30-50
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
RAMPING 6 7430 0.022 640 4780 0.020 380 3720 0.019 281 2120 0.026 220
8 5570 0.028 620 3580 0.026 370 2790 0.024 273 1590 0.034 214
10 4460 0.034 600 2870 0.031 355 2230 0.029 262 1270 0.040 205
12 3720 0.038 570 2390 0.035 335 1860 0.034 250 1060 0.046 196
14 3180 0.043 550 2050 0.040 325 1590 0.038 240 910 0.052 189
16 2790 0.048 535 1790 0.044 315 1390 0.042 233 800 0.058 185
18 2480 0.053 520 1590 0.048 310 1240 0.046 229 710 0.063 180
20 2230 0.058 520 1430 0.054 305 1110 0.051 227 640 0.070 180
Material Group|
150 513 EEw BR-BR EBwwEERA 2 s3]l ss]
Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35 HRC <40 HRC
ap x ae D x0.4D D x 0.4D D x 0.25D D x 0.25D
Vc (m/min) 130-150 80-100 60-80 30-50
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) [ (mm/min) | (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
VERTICAL 6 7430 0.027 800 4780 0.024 460 3720 0.020 300 2120 0.019 160
8 5570 0.035 780 3580 0.032 450 2790 0.026 290 1590 0.025 160
10 4460 0.042 750 2870 0.038 430 2230 0.032 280 1270 0.029 150
12 3720 0.048 710 2390 0.043 410 1860 0.036 270 1060 0.034 140
14 3180 0.054 690 2050 0.049 400 1590 0.041 260 910 0.038 140
16 2790 0.060 670 1790 0.054 390 1390 0.045 250 800 0.042 130
18 2480 0.066 650 1590 0.059 380 1240 0.050 250 710 0.046 130
20 2230 0.073 650 1430 0.066 380 1110 0.055 240 640 0.051 130
Material Group|
150 513 EEw BRBE EwwXZEEA sz s3]l ss]
Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae DxD DxD 0.5DxD 0.5DxD
Vc (m/min) 100-120 60-80 45-55 20-40
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)
1 30000 | 0.003 300 22290 | 0.002 200 17520 | 0.002 140 9550 0.003 110
1.5 23350 | 0.004 350 14860 | 0.003 200 11680 | 0.003 140 6370 0.004 110
@ 2 17520 | 0.005 350 11150 | 0.005 200 8760 0.004 140 4780 0.006 110
DRILLING 3 11680 | 0.007 330 7430 0.006 190 5840 0.006 130 3180 0.008 100
4 8760 0.009 320 5570 0.008 190 4380 0.007 130 2390 0.010 100
5 7010 0.012 320 4460 0.010 180 3500 0.009 130 1910 0.013 100
6 5840 0.014 320 3720 0.012 180 2920 0.011 130 1590 0.015 90
8 4380 0.018 310 2790 0.016 180 2190 0.014 120 1190 0.019 90
10 3500 0.021 290 2230 0.019 170 1750 0.017 120 960 0.023 90
12 2920 0.024 280 1860 0.022 160 1460 0.019 110 800 0.026 80
14 2500 0.027 270 1590 0.024 150 1250 0.022 110 680 0.030 80
16 2190 0.030 260 1390 0.027 150 1090 0.024 100 600 0.033 80
18 1950 0.033 260 1240 0.030 150 970 0.026 100 530 0.036 80
20 1750 0.037 260 1110 0.033 150 880 0.029 100 480 0.040 80
ap x ae <D3 0.5DxD \

PARAMETERS SUGGESTED WITH HIGH PRECISION WELDON CHUCK AND STABLE MACHINING CONDITION.
FOR APPLICATION ON HIGH POWER MILLING CHUCK, PLEASE REFER TO HF840 PARAMETERS.
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HF UNI SC - Variable Helix and unequal pitch - C+R OSAWA

CUTTING PARAMETERS

Material Group|
150 513 EE w3 BR~BE EwwZEA sz s3]l ss]
Hardness/Rm <700 N/mm? 700-1000 N/mm? < 35HRC < 40 HRC
ap x ae 2D x 0.2D 2D x 0.1D 1.5D x0.1D 1.5D x 0.1D
Vc (m/min) 190-230 130-150 100-120 50-70
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
1 30000 | 0.013 1500 22290 | 0.011 1000 17520 | 0.010 700 9550 0.014 530
1.5 23350 | 0.019 1750 14860 | 0.017 1000 11680 | 0.015 700 6370 0.021 530

17520 | 0.025 1750 11150 | 0.023 1000 8760 0.020 700 4780 0.028 530

TROCHOIDAL 11680 | 0.035 1640 7430 0.032 940 5840 0.028 650 3180 0.039 490

7010 0.058 1610 4460 0.052 920 3500 0.046 640 1910 0.063 480

2
3
4 8760 0.046 1620 5570 0.042 930 4380 0.037 650 2390 0.051 490
5
[.)

5840 0.068 1580 3720 0.061 900 2920 0.054 630 1590 0.074 470

8 4380 0.088 1530 2790 0.079 880 2190 0.070 610 1190 0.096 460
10 3500 0.105 1470 2230 0.095 840 1750 0.084 590 960 0.116 440
12 2920 0.120 1400 1860 0.108 800 1460 0.096 560 800 0.132 420
14 2500 0.135 1350 1590 0.122 770 1250 0.108 540 680 0.149 400
16 2190 0.150 1310 1390 0.135 750 1090 0.120 520 600 0.165 400
18 1950 0.165 1290 1240 0.149 740 970 0.132 510 530 0.182 380
20 1750 0.183 1280 1110 0.164 730 880 0.146 510 480 0.201 390

ap x ae D1 Dx0.1D Dx0.1D Dx0.1D Dx0.1D

ap x ae =<D3 1.5Dx0.1D 1.5Dx0.1D Dx0.1D Dx0.1D

NOTES:

Down milling CNC programming is required.

‘ae” value max 0.2xD - “T" value max 0.1xD.

The use of end mill with diameter 30-40% smaller than the width of the slot is recommended.

The cutting conditions are based on CNC programming with medium dynamic speed.

With lower CNC dynamic speed, use the same cutting conditions or reduce the cutting speed Vc.

With higher CNC dynamic speed, reduce the “T" value by approximately -30 -50% and apply the maximum available cutting speed Vc.

R1 Cutter radius

R2 Half of slot width

T Programming width of cut
& ae Actual width of cut

ae

R1

=1

PARAMETERS SUGGESTED WITH HIGH PRECISION WELDON CHUCK AND STABLE MACHINING CONDITION.
FOR APPLICATION ON HIGH POWER MILLING CHUCK, PLEASE REFER TO HF840 PARAMETERS.
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HF HARD - Unequal pitch - 45° chamfer OSAWA

HF850 e e [ 7 [
NORM HRC /
o ar c45° zup
cylindrical shank, 45° chamfer
C45°
ﬂ/
BaEEE: *x |k
% 1stchoice ¥ suitable /C45
© L] e———— 2
SLOTTING | |SIDEMILLING| | HELICAL RAMPING | | VERTICAL | |TROCHOIDAL ‘ L ‘4— | —
T I
D D Tol. c45° C45° Tol. d(hé) | 5 L z EDP No. Stock
3 0/-0.030 0.10 +/-0.020 6 9 57 4 HF850030 h
4 0/-0.030 0.10 +/-0.020 6 11 57 4 HF850040 h
5 0/-0.030 0.10 +/-0.020 6 13 57 4 HF850050 h
6 0/-0.030 0.10 +/-0.020 6 13 57 4 HF850060 h
8 0/-0.030 0.20 +/-0.020 8 20 64 4 HF850080 h
10 0/-0.030 0.20 +/-0.020 10 22 72 4 HF850100 h
12 0/-0.030 0.20 +/-0.020 12 26 83 4 HF850120 h
14 0/-0.030 0.30 +/-0.020 14 32 90 4 HF850140 h
16 0/-0.030 0.30 +/-0.020 16 32 92 4 HF850160 h
20 0/-0.030 0.40 +/-0.020 20 38 104 4 HF850200 h

h stock standard ¥ non-standard stock M stock exhaustion
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HF HARD - Unequal pitch - 45° chamfer

OSAWA

CUTTING PARAMETERS

Material Group| E E L
e W@ DEwwEE pEem [ 2 (3
Hardness/Rm 800-1000 N/mm? 900-1200 N/mm? 35-45 HRC < 55HRC
ap x ae 0.5D xD 0.5Dx D 0.3DxD 0.3DxD
Vc (m/min) 80-100 60-80 40-60 30-50
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
3 9550 0.012 450 7430 0.011 320 5310 0.009 190 4250 0.008 140
4 7170 0.016 450 5570 0.014 320 3980 0.012 190 3180 0.011 140
5 5730 0.020 450 4460 0.018 310 3180 0.015 190 2550 0.014 140
6 4780 0.023 440 3720 0.021 310 2650 0.017 180 2120 0.016 140
8 3580 0.030 430 2790 0.027 300 1990 0.022 180 1590 0.021 130
10 2870 0.036 410 2230 0.032 290 1590 0.027 170 1270 0.025 130
12 2390 0.041 390 1860 0.037 270 1330 0.031 160 1060 0.029 120
14 2050 0.046 380 1590 0.041 260 1140 0.034 160 910 0.032 120
16 1790 0.051 370 1390 0.046 260 1000 0.038 150 800 0.036 110
20 1430 0.062 350 1110 0.056 250 800 0.047 150 640 0.043 110
ap x ae sps | 0.3DxD 03DxD 0.2DxD 0.1DxD
Material Group| E H MS
i OwE 0 DEwsEE g £ 2 £
Hardness/Rm 800-1000 N/mm? 900-1200 N/mm? 35-45 HRC <55 HRC
ap x ae 1.5D x 0.3D 1.5D x 0.2D 1.2D x 0.2D 1.2D x 0.1D
Vc (m/min) 100-120 70-90 50-70 40-60
D n fn Vf n fn vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)
3 11680 | 0.014 670 8490 0.013 440 6370 0.011 290 5310 0.016 330
4 8760 0.019 660 6370 0.017 430 4780 0.015 290 3980 0.021 330
5 7010 0.023 660 5100 0.021 430 3820 0.019 290 3180 0.026 330
6 5840 0.028 640 4250 0.025 420 3180 0.022 280 2650 0.030 320
8 4380 0.036 630 3180 0.032 410 2390 0.029 270 1990 0.039 310
10 3500 0.043 600 2550 0.039 390 1910 0.034 260 1590 0.047 300
12 2920 0.049 570 2120 0.044 370 1590 0.039 250 1330 0.054 290
14 2500 0.055 550 1820 0.050 360 1360 0.044 240 1140 0.061 280
16 2190 0.061 540 1590 0.055 350 1190 0.049 230 1000 0.067 270
20 1750 0.074 520 1270 0.067 340 960 0.060 230 800 0.082 260
ap x ae <D5 1.2Dx 0.2D 1.2Dx0.1D D x0.2D Dx0.1D
Material Group| E m L
1ISO 513 m"“'m EENM M5mm EEE mmm
Hardness/Rm 800-1000 N/mm? 900-1200 N/mm? 35-45 HRC <55 HRC
o° x ae 5° x 0.4D 4° x 0.4D 3° x 0.4D 2° x0.4D
Vc (m/min) 80-100 60-80 40-60 30-50
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) [(mm/min) | (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)
3 9550 0.009 330 7430 0.008 240 5310 0.007 152 4250 0.008 128
HELICAL 4 7170 0.011 330 5570 0.011 240 3980 0.009 150 3180 0.010 126
5 5730 0.014 325 4460 0.013 235 3180 0.012 149 2550 0.012 126
6 4780 0.017 320 3720 0.016 230 2650 0.014 146 2120 0.015 123
8 3580 0.022 310 2790 0.020 225 1990 0.018 142 1590 0.019 120
10 2870 0.026 300 2230 0.024 215 1590 0.021 136 1270 0.023 115
12 2390 0.030 285 1860 0.028 205 1330 0.024 130 1060 0.026 109
14 2050 0.033 275 1590 0.031 200 1140 0.028 126 910 0.029 106
16 1790 0.037 265 1390 0.035 190 1000 0.031 122 800 0.032 103
20 1430 0.045 260 1110 0.042 185 800 0.037 119 640 0.039 100
al <D5 2° 2° 1° 1°
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HF HARD - Unequal pitch - 45° chamfer

OSAWA

CUTTING PARAMETERS

Material Group| E E [
Wi DwE DEwwEE g £ 3 £
Hardness/Rm 800-1000 N/mm? 900-1200 N/mm? 35-45 HRC < 55HRC
o° x ae 5° xD 4° xD 3° xD 2° xD
Vc (m/min) 80-100 60-80 40-60 30-50
D n fn Vf n fn Vf n fn Vf n fn Vf
AR (mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
 RAMPING 6 4780 0.020 385 3720 0.019 280 2650 0.018 187 2120 0.027 232
8 3580 0.026 370 2790 0.024 270 1990 0.023 182 1590 0.035 226
10 2870 0.031 360 2230 0.029 260 1590 0.027 175 1270 0.043 216
12 2390 0.036 340 1860 0.033 245 1330 0.031 167 1060 0.049 206
14 2050 0.040 330 1590 0.037 240 1140 0.035 161 910 0.055 199
16 1790 0.045 320 1390 0.042 230 1000 0.039 157 800 0.061 195
20 1430 0.054 310 1110 0.051 225 800 0.048 153 640 0.074 189
Material Group| E H M
i DwWE 0 EEwwEE  mee £ £ £
Hardness/Rm 800-1000 N/mm? 900-1200 N/mm? 35-45 HRC <55 HRC
ap x ae D x 0.4D D x 0.4D D x 0.25D D x 0.25D
Vc (m/min) 80-100 60-80 40-60 30-50
D n fn Vf n fn vf n fn Vf n fn Vf
f (mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)
VERTICAL 6 4780 | 0.023 | 440 | 3720 | 0.021 | 310 | 2650 | 0.017 | 180 | 2120 | 0.016 | 140
8 3580 0.030 430 2790 0.027 300 1990 0.022 180 1590 0.021 130
10 2870 0.036 410 2230 0.032 290 1590 0.027 170 1270 0.025 130
12 2390 0.041 390 1860 0.037 270 1330 0.031 160 1060 0.029 120
14 2050 0.046 380 1590 0.041 260 1140 0.034 160 910 0.032 120
16 1790 0.051 370 1390 0.046 260 1000 0.038 150 800 0.036 110
20 1430 0.062 350 1110 0.056 250 800 0.047 150 640 0.043 110

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION
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HF HARD - Unequal pitch - 45° chamfer

OSAWA

CUTTING PARAMETERS

Material Group| E E S
e EWE DE“SEE  pao o @@
Hardness/Rm 800-1000 N/mm? 900-1200 N/mm? 35-45 HRC < 55HRC
ap x ae 2D x 0.2D 2D x 0.1D 1.5D x0.1D 1.5D x 0.1D
Vc (m/min) 130-150 100-120 70-90 50-70
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
3 7430 0.030 880 5840 0.027 630 4250 0.024 400 3180 0.033 420
TROCHOIDAL 4 5570 0.039 880 4380 0.035 620 3180 0.031 400 2390 0.043 410
5 4460 0.049 870 3500 0.044 620 2550 0.039 400 1910 0.054 410
6 3720 0.057 850 2920 0.052 600 2120 0.046 390 1590 0.063 400
8 2790 0.074 830 2190 0.067 590 1590 0.060 380 1190 0.082 390
10 2230 0.089 800 1750 0.080 560 1270 0.071 360 960 0.098 380
12 1860 0.102 760 1460 0.092 540 1060 0.082 350 800 0.112 360
14 1590 0.115 730 1250 0.103 520 910 0.092 330 680 0.126 340
16 1390 0.128 710 1090 0.115 500 800 0.102 330 600 0.140 340
20 1110 0.155 690 880 0.140 490 640 0.124 320 480 0.171 330
ap x ae <D5 1.5Dx0.1D 1.5Dx0.1D Dx0.1D D x 0.05D
NOTES:

Down milling CNC programming is required.
“ae” value max 0.2xD - "T" value max 0.1xD.

The use of end mill with diameter 30-40% smaller than the width of the slot is recommended.

The cutting conditions are based on CNC programming with medium dynamic speed.
With lower CNC dynamic speed, use the same cutting conditions or reduce the cutting speed Vc.
With higher CNC dynamic speed, reduce the “T" value by approximately -30 -50% and apply the maximum available cutting speed Vc.

R2

R1 Cutter radius

R2 Half of slot width

T Programming width of cut
ae Actual width of cut
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PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION




HF HARD - Unequal pitch - 45° chamfer OSAWA

HF450 e e [ 0

NORM HRC
40° ca5° 2 up
cylindrical shank and reduced neck, 45° chamfer
ca5°
- =
Lk x| % * | x di<D case
% 1stchoice ¥ suitable o é
dre} [——— SN
@ N b
SLOTTING | |SIDEMILLING| | HELICAL | | RAMPING | | VERTICAL | | TROCHOIDAL L‘i N
D D Tol. ca5° | c4a5°Tol. | d(hé) I I di L z EDP No. Stock
3 0/-0.030 0.10 +/-0.020 6 9 15 2.80 57 4 HF450030 h
4 0/-0.030 0.10 +/-0.020 6 11 18 3.80 57 4 HF450040 h
5 0/-0.030 0.10 +/-0.020 6 13 19 4.80 57 4 HF450050 h
6 0/-0.030 0.10 +/-0.020 6 13 20 5.80 57 4 HF450060 h
8 0/-0.030 0.20 +/-0.020 8 20 26 7.80 64 4 HF450080 h
10 0/-0.030 0.20 +/-0.020 10 22 30 9.80 72 4 HF450100 h
12 0/-0.030 0.20 +/-0.020 12 26 36 11.80 83 4 HF450120 h
14 0/-0.030 0.20 +/-0.020 14 26 36 13.70 83 4 HF450140 h
16 0/-0.030 0.30 +/-0.020 16 32 42 15.70 92 4 HF450160 h
20 0/-0.030 0.40 +/-0.020 20 38 50 19.70 104 4 HF450200 h

h stock standard ¥ non-standard stock M stock exhaustion
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HF HARD - Unequal pitch - 45° chamfer

OSAWA

CUTTING PARAMETERS

Material Group| E E L
e W@ DEwwEE pEem [ 2 (3
Hardness/Rm 800-1000 N/mm? 900-1200 N/mm? 35-45 HRC < 55HRC
ap x ae 0.5D xD 0.5Dx D 0.3DxD 0.2D xD
Vc (m/min) 70-90 50-70 30-50 20-40
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
3 8490 0.011 360 6370 0.010 250 4250 0.008 140 3180 0.007 100
4 6370 0.014 360 4780 0.013 240 3180 0.011 140 2390 0.010 90
5 5100 0.018 360 3820 0.016 240 2550 0.013 130 1910 0.012 90
6 4250 0.021 350 3180 0.019 240 2120 0.015 130 1590 0.014 90
8 3180 0.027 340 2390 0.024 230 1590 0.020 130 1190 0.019 90
10 2550 0.032 330 1910 0.029 220 1270 0.024 120 960 0.022 90
12 2120 0.037 310 1590 0.033 210 1060 0.028 120 800 0.026 80
14 1820 0.041 300 1360 0.037 200 910 0.031 110 680 0.029 80
16 1590 0.046 290 1190 0.041 200 800 0.034 110 600 0.032 80
20 1270 0.056 280 960 0.050 190 640 0.042 110 480 0.039 80
ap x ae <D5 0.3DxD 03DxD 0.2DxD | 0.1DxD
Material Group| E H M
i OwE 0 DEwsEE g £ 2 £
Hardness/Rm 800-1000 N/mm? 900-1200 N/mm? 35-45 HRC <55 HRC
ap x ae 1.5D x 0.3D 1.5D x 0.2D 1.2D x 0.2D D x0.1D
Vc (m/min) 90-110 60-80 40-60 30-50
D n fn Vf n fn vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)
3 10620 | 0.013 550 7430 0.012 340 5310 0.010 220 4250 0.014 240
4 7960 0.017 540 5570 0.015 340 3980 0.014 220 3180 0.019 240
5 6370 0.021 540 4460 0.019 340 3180 0.017 210 2550 0.023 240
6 5310 0.025 530 3720 0.022 330 2650 0.020 210 2120 0.027 230
8 3980 0.032 510 2790 0.029 320 1990 0.026 200 1590 0.035 220
10 3180 0.039 490 2230 0.035 310 1590 0.031 200 1270 0.042 220
12 2650 0.044 470 1860 0.040 300 1330 0.035 190 1060 0.048 210
14 2270 0.050 450 1590 0.045 280 1140 0.040 180 910 0.055 200
16 1990 0.055 440 1390 0.050 280 1000 0.044 180 800 0.061 190
20 1590 0.067 430 1110 0.060 270 800 0.054 170 640 0.074 190
ap x ae <D5 1.2Dx 0.2D 1.2Dx0.1D Dx0.1D ‘ D x 0.05D
Material Group| E m g
1ISO 513 m"“'m EENM M5mm EEE mmm
Hardness/Rm 800-1000 N/mm? 900-1200 N/mm? 35-45 HRC <55 HRC
o° x ae 5° x 0.4D 4° x 0.4D 3° x 0.4D 2° x0.4D
Vc (m/min) 70-90 50-70 30-50 20-40
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) [ (mm/min) | (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)
3 8490 0.008 265 6370 0.007 185 4250 0.006 109 3180 0.007 86
HELICAL 4 6370 0.010 265 4780 0.010 185 3180 0.008 108 2390 0.009 86
5 5100 0.013 260 3820 0.012 185 2550 0.011 108 1910 0.011 85
6 4250 0.015 255 3180 0.014 180 2120 0.012 105 1590 0.013 83
8 3180 0.019 250 2390 0.018 175 1590 0.016 102 1190 0.017 81
10 2550 0.023 240 1910 0.022 165 1270 0.019 98 960 0.020 78
12 2120 0.027 225 1590 0.025 160 1060 0.022 93 800 0.023 74
14 1820 0.030 220 1360 0.028 155 910 0.025 90 680 0.026 71
16 1590 0.033 215 1190 0.031 150 800 0.028 88 600 0.029 70
20 1270 0.041 205 960 0.038 145 640 0.034 86 480 0.035 68
al <D5 2° 2° 1° 1°
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PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION




HF HARD - Unequal pitch - 45° chamfer

OSAWA

CUTTING PARAMETERS

Material Group| E E S
i @EwWE 0 EEwwEE e £ I £
Hardness/Rm 800-1000 N/mm? 900-1200 N/mm? 35-45 HRC < 55HRC
o x ae 5° xD 4° xD 3° xD 2° xD
Vc (m/min) 60-80 50-60 30-40 20-30
D n fn Vf n fn Vf n fn Vf n fn Vf
- (mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)
 RAMPING 6 3720 0.018 270 2920 0.017 195 1860 0.016 118 1330 0.025 131
8 2790 0.023 260 2190 0.022 190 1390 0.021 114 1000 0.032 128
10 2230 0.028 250 1750 0.026 185 1110 0.025 110 800 0.038 123
12 1860 0.032 240 1460 0.030 175 930 0.028 105 660 0.044 116
14 1590 0.036 230 1250 0.034 170 800 0.032 102 570 0.049 112
16 1390 0.040 225 1090 0.037 165 700 0.035 99 500 0.055 109
20 1110 0.049 215 880 0.045 160 560 0.043 96 400 0.067 107
Material Group| E H M
wier @EwE  DEws@E o 0 @ @
Hardness/Rm 800-1000 N/mm? 900-1200 N/mm? 35-45 HRC <55 HRC
ap x ae D x 0.4D D x 0.4D D x 0.25D D x 0.25D
Vc (m/min) 60-80 50-60 30-40 20-30
D n fn Vf n fn vf n fn Vf n fn Vf
f (mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)
VERTICAL 6 3720 | 0.021 | 310 | 2920 | 0.019 | 220 | 1860 | 0.015 | 120 | 1330 | 0.014 | 80
8 2790 0.027 300 2190 0.024 210 1390 0.020 110 1000 0.019 70
10 2230 0.032 290 1750 0.029 200 1110 0.024 110 800 0.022 70
12 1860 0.037 270 1460 0.033 190 930 0.028 100 660 0.026 70
14 1590 0.041 260 1250 0.037 190 800 0.031 100 570 0.029 70
16 1390 0.046 260 1090 0.041 180 700 0.034 100 500 0.032 60
20 1110 0.056 250 880 0.050 180 560 0.042 90 400 0.039 60
4

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION
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HF HARD - Unequal pitch - 45° chamfer

OSAWA

CUTTING PARAMETERS

Material Group| E E S
e EWE DE“SEE  pao o @@
Hardness/Rm 800-1000 N/mm? 900-1200 N/mm? 35-45 HRC < 55HRC
ap x ae 1.5D x 0.1D 1.5D x0.1D D x0.1D D x0.1D
Vc (m/min) 110-130 80-100 50-70 40-60
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
3 6900 0.027 740 5310 0.024 510 3180 0.021 270 2650 0.029 310
TROCHOIDAL 4 5180 0.035 730 3980 0.032 510 2390 0.028 270 1990 0.039 310
5 4140 0.044 730 3180 0.040 500 1910 0.035 270 1590 0.048 310
6 3450 0.052 710 2650 0.046 490 1590 0.041 260 1330 0.057 300
8 2590 0.067 690 1990 0.060 480 1190 0.054 250 1000 0.074 290
10 2070 0.080 670 1590 0.072 460 960 0.064 250 800 0.088 280
12 1730 0.092 640 1330 0.083 440 800 0.073 240 660 0.101 270
14 1480 0.103 610 1140 0.093 420 680 0.083 220 570 0.114 260
16 1290 0.115 590 1000 0.103 410 600 0.092 220 500 0.126 250
20 1040 0.140 580 800 0.126 400 480 0.112 210 400 0.154 250
ap x ae <D5 1.5Dx0.1D 1.5Dx0.1D Dx0.1D D x 0.05D
NOTES:

Down milling CNC programming is required.
“ae” value max 0.2xD - "T" value max 0.1xD.

The use of end mill with diameter 30-40% smaller than the width of the slot is recommended.

The cutting conditions are based on CNC programming with medium dynamic speed.
With lower CNC dynamic speed, use the same cutting conditions or reduce the cutting speed Vc.
With higher CNC dynamic speed, reduce the “T" value by approximately -30 -50% and apply the maximum available cutting speed Vc.

R2

R1 Cutter radius

R2 Half of slot width

T Programming width of cut
ae Actual width of cut
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PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION




HF HARD - Unequal pitch - 45° chamfer OSAWA

HF451 = [ ®

NORM HRC
40° C45° 24 UP
weldon shank and reduced neck, 45° chamfer
ca5°
Lk x| % * | * 4 <D case
* 1stchoice ¥ suitable ¢
y ] I
@ d(hé& a E 5&@ b
[—|—>
SLOTTING | |SIDE MILLING HELICAL RAMPING | | VERTICAL | (TROCHOIDAL - |
I |
D D Tol. case Ca5°Tol. | d(hé) I 1] d1 L z EDP No. Stock
3 0/-0.030 0.10 +/-0.020 6 9 15 2.80 57 4 HF451030 h
4 0/-0.030 0.10 +/-0.020 6 1 18 3.80 57 4 HF451040 h
5 0/-0.030 0.10 +/-0.020 6 13 19 4.80 57 4 HF451050 h
6 0/-0.030 0.10 +/-0.020 6 13 20 5.80 57 4 HF451060 h
8 0/-0.030 0.20 +/-0.020 8 20 26 7.80 64 4 HF451080 h
10 0/-0.030 0.20 +/-0.020 10 22 30 9.80 72 4 HF451100 h
12 0/-0.030 0.20 +/-0.020 12 26 36 11.80 83 4 HF451120 h
14 0/-0.030 0.20 +/-0.020 14 26 36 13.70 83 4 HF451140 h
16 0/-0.030 0.30 +/-0.020 16 32 42 15.70 92 4 HF451160 h
20 0/-0.030 0.40 +/-0.020 20 38 50 19.70 104 4 HF451200 h

h stock standard ¥ non-standard stock M stock exhaustion
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HF HARD - Unequal pitch - 45° chamfer

OSAWA

CUTTING PARAMETERS

Material Group| E E L
e W@ DEwwEE pEem [ 2 (3
Hardness/Rm 800-1000 N/mm? 900-1200 N/mm? 35-45 HRC < 55HRC
ap x ae 0.5D xD 0.5Dx D 0.3DxD 0.2D xD
Vc (m/min) 70-90 50-70 30-50 20-40
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
3 8490 0.011 360 6370 0.010 250 4250 0.008 140 3180 0.007 100
4 6370 0.014 360 4780 0.013 240 3180 0.011 140 2390 0.010 90
5 5100 0.018 360 3820 0.016 240 2550 0.013 130 1910 0.012 90
6 4250 0.021 350 3180 0.019 240 2120 0.015 130 1590 0.014 90
8 3180 0.027 340 2390 0.024 230 1590 0.020 130 1190 0.019 90
10 2550 0.032 330 1910 0.029 220 1270 0.024 120 960 0.022 90
12 2120 0.037 310 1590 0.033 210 1060 0.028 120 800 0.026 80
14 1820 0.041 300 1360 0.037 200 910 0.031 110 680 0.029 80
16 1590 0.046 290 1190 0.041 200 800 0.034 110 600 0.032 80
20 1270 0.056 280 960 0.050 190 640 0.042 110 480 0.039 80
ap x ae <D5 0.3DxD 03DxD 0.2DxD | 0.1DxD
Material Group| E H M
i OwE 0 DEwsEE g £ 2 £
Hardness/Rm 800-1000 N/mm? 900-1200 N/mm? 35-45 HRC <55 HRC
ap x ae 1.5D x 0.3D 1.5D x 0.2D 1.2D x 0.2D D x0.1D
Vc (m/min) 90-110 60-80 40-60 30-50
D n fn Vf n fn vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)
3 10620 | 0.013 550 7430 0.012 340 5310 0.010 220 4250 0.014 240
4 7960 0.017 540 5570 0.015 340 3980 0.014 220 3180 0.019 240
5 6370 0.021 540 4460 0.019 340 3180 0.017 210 2550 0.023 240
6 5310 0.025 530 3720 0.022 330 2650 0.020 210 2120 0.027 230
8 3980 0.032 510 2790 0.029 320 1990 0.026 200 1590 0.035 220
10 3180 0.039 490 2230 0.035 310 1590 0.031 200 1270 0.042 220
12 2650 0.044 470 1860 0.040 300 1330 0.035 190 1060 0.048 210
14 2270 0.050 450 1590 0.045 280 1140 0.040 180 910 0.055 200
16 1990 0.055 440 1390 0.050 280 1000 0.044 180 800 0.061 190
20 1590 0.067 430 1110 0.060 270 800 0.054 170 640 0.074 190
ap x ae <D5 1.2Dx 0.2D 1.2Dx0.1D Dx0.1D ‘ D x 0.05D
Material Group| E m g
1ISO 513 m"“'m EENM M5mm EEE mmm
Hardness/Rm 800-1000 N/mm? 900-1200 N/mm? 35-45 HRC <55 HRC
o° x ae 5° x 0.4D 4° x 0.4D 3° x 0.4D 2° x0.4D
Vc (m/min) 70-90 50-70 30-50 20-40
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) [ (mm/min) | (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)
3 8490 0.008 265 6370 0.007 185 4250 0.006 109 3180 0.007 86
HELICAL 4 6370 0.010 265 4780 0.010 185 3180 0.008 108 2390 0.009 86
5 5100 0.013 260 3820 0.012 185 2550 0.011 108 1910 0.011 85
6 4250 0.015 255 3180 0.014 180 2120 0.012 105 1590 0.013 83
8 3180 0.019 250 2390 0.018 175 1590 0.016 102 1190 0.017 81
10 2550 0.023 240 1910 0.022 165 1270 0.019 98 960 0.020 78
12 2120 0.027 225 1590 0.025 160 1060 0.022 93 800 0.023 74
14 1820 0.030 220 1360 0.028 155 910 0.025 90 680 0.026 71
16 1590 0.033 215 1190 0.031 150 800 0.028 88 600 0.029 70
20 1270 0.041 205 960 0.038 145 640 0.034 86 480 0.035 68
al <D5 2° 2° 1° 1°
4
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PARAMETERS SUGGESTED WITH HIGH PRECISION WELDON CHUCK AND STABLE MACHINING CONDITION.
FOR APPLICATION ON HIGH POWER MILLING CHUCK, PLEASE REFER TO HF450 PARAMETERS.




HF HARD - Unequal pitch - 45° chamfer

OSAWA

CUTTING PARAMETERS

Material Group| E E S
Wi DwE DEwwEE g £ 3 £
Hardness/Rm 800-1000 N/mm? 900-1200 N/mm? 35-45 HRC < 55HRC
o x ae 5° xD 4° xD 3° xD 2° xD
Vc (m/min) 60-80 50-60 30-40 20-30
D n fn Vf n fn Vf n fn Vf n fn Vf
A (mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
 RAMPING 6 3720 0.018 270 2920 0.017 195 1860 0.016 118 1330 0.025 131
8 2790 0.023 260 2190 0.022 190 1390 0.021 114 1000 0.032 128
10 2230 0.028 250 1750 0.026 185 1110 0.025 110 800 0.038 123
12 1860 0.032 240 1460 0.030 175 930 0.028 105 660 0.044 116
14 1590 0.036 230 1250 0.034 170 800 0.032 102 570 0.049 112
16 1390 0.040 225 1090 0.037 165 700 0.035 99 500 0.055 109
20 1110 0.049 215 880 0.045 160 560 0.043 96 400 0.067 107
Material Group)| E H B
i DwWE 0 EEwwEE  mee £ £ £
Hardness/Rm 800-1000 N/mm? 900-1200 N/mm? 35-45 HRC <55 HRC
ap x ae D x 0.4D D x 0.4D D x 0.25D D x 0.25D
Vc (m/min) 60-80 50-60 30-40 20-30
D n fn Vf n fn Vf n fn Vf n fn Vf
f (mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)
VERTICAL 6 3720 | 0.021 | 310 | 2920 | 0.019 | 220 | 1860 | 0.015 | 120 | 1330 | 0.014 | 80
8 2790 0.027 300 2190 0.024 210 1390 0.020 110 1000 0.019 70
10 2230 0.032 290 1750 0.029 200 1110 0.024 110 800 0.022 70
12 1860 0.037 270 1460 0.033 190 930 0.028 100 660 0.026 70
14 1590 0.041 260 1250 0.037 190 800 0.031 100 570 0.029 70
16 1390 0.046 260 1090 0.041 180 700 0.034 100 500 0.032 60
20 1110 0.056 250 880 0.050 180 560 0.042 90 400 0.039 60
4

PARAMETERS SUGGESTED WITH HIGH PRECISION WELDON CHUCK AND STABLE MACHINING CONDITION.
FOR APPLICATION ON HIGH POWER MILLING CHUCK, PLEASE REFER TO HF450 PARAMETERS.
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HF HARD - Unequal pitch - 45° chamfer OSAWA

CUTTING PARAMETERS

Material Group| E E [
e EWE DE“SEE  pao o @@
Hardness/Rm 800-1000 N/mm? 900-1200 N/mm? 35-45 HRC < 55HRC
ap x ae 1.5D x 0.1D 1.5D x0.1D D x0.1D D x0.1D
Vc (m/min) 110-130 80-100 50-70 40-60
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
3 6900 0.027 740 5310 0.024 510 3180 0.021 270 2650 0.029 310
TROCHOIDAL 4 5180 0.035 730 3980 0.032 510 2390 0.028 270 1990 0.039 310
5 4140 0.044 730 3180 0.040 500 1910 0.035 270 1590 0.048 310
6 3450 0.052 710 2650 0.046 490 1590 0.041 260 1330 0.057 300
8 2590 0.067 690 1990 0.060 480 1190 0.054 250 1000 0.074 290
10 2070 0.080 670 1590 0.072 460 960 0.064 250 800 0.088 280
12 1730 0.092 640 1330 0.083 440 800 0.073 240 660 0.101 270
14 1480 0.103 610 1140 0.093 420 680 0.083 220 570 0.114 260
16 1290 0.115 590 1000 0.103 410 600 0.092 220 500 0.126 250
20 1040 0.140 580 800 0.126 400 480 0.112 210 400 0.154 250
ap x ae <D5 1.5Dx0.1D 1.5Dx0.1D Dx0.1D D x 0.05D

NOTES:

Down milling CNC programming is required.

“ae” value max 0.2xD - “T" value max 0.1xD.

The use of end mill with diameter 30-40% smaller than the width of the slot is recommended.

The cutting conditions are based on CNC programming with medium dynamic speed.

With lower CNC dynamic speed, use the same cutting conditions or reduce the cutting speed Vc.

With higher CNC dynamic speed, reduce the “T" value by approximately -30 -50% and apply the maximum available cutting speed Vc.

R1 Cutter radius
R2 Half of slot width
T Programming width of cut

ae Actual width of cut
&

R2

Y+

=l

PARAMETERS SUGGESTED WITH HIGH PRECISION WELDON CHUCK AND STABLE MACHINING CONDITION.
FOR APPLICATION ON HIGH POWER MILLING CHUCK, PLEASE REFER TO HF450 PARAMETERS.
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HF HARD - Unequal pitch - Corner radius

OSAWA

H F 8 5 2 osawA || MG || 30:55 || 717
NORM HRC /
40° RADIUS 4 P
cylindrical shank, corner radius
CR
H/
R .
% 1stchoice ¥ suitable /
© L E—— =SSP
SLOTTING | |SIDEMILLING| | HELICAL | | RAMPING | | VERTICAL | | TROCHOIDAL ! L “7 |4:!
D D Tol. CR CRTol. d(hé) I 1 L z EDP No. Stock
4 0/-0.025 0.30 +/-0.010 6 11 57 4 HF85203040 h
4 0/-0.025 0.50 +/-0.010 6 11 57 4 HF85205040 h
5 0/-0.025 0.30 +/-0.010 6 15 57 4 HF85203050 h
5 0/-0.025 0.50 +/-0.010 6 15 57 4 HF85205050 h
6 0/-0.025 0.30 +/-0.010 6 13 57 4 HF85203060 h
6 0/-0.025 0.50 +/-0.010 6 13 57 4 HF85205060 h
6 0/-0.025 1.00 +/-0.010 6 13 57 4 HF85210060 h
8 0/-0.030 0.50 +/-0.010 8 20 64 4 HF85205080 h
8 0/-0.030 1.00 +/-0.010 8 20 64 4 HF85210080 h
10 0/-0.030 0.50 +/-0.010 10 22 72 4 HF85205100 h
10 0/-0.030 1.00 +/-0.010 10 22 72 4 HF85210100 h
12 0/-0.030 0.50 +/-0.010 12 26 83 4 HF85205120 h
12 0/-0.030 1.00 +/-0.010 12 26 83 4 HF85210120 h
12 0/-0.030 2.00 +/-0.010 12 26 83 4 HF85220120 h
12 0/-0.030 3.00 +/-0.010 12 26 83 4 HF85230120 h
14 0/-0.030 1.00 +/-0.010 14 26 83 4 HF85210140 h
16 0/-0.030 1.00 +/-0.010 16 32 92 4 HF85210160 h
16 0/-0.030 2.00 +/-0.010 16 32 92 4 HF85220160 h
20 0/-0.030 1.00 +/-0.010 20 38 104 4 HF85210200 h
20 0/-0.030 2.00 +/-0.010 20 38 104 4 HF85220200 h

h stock standard ¥ non-standard stock M stock exhaustion
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HF HARD - Unequal pitch - Corner radius

OSAWA

CUTTING PARAMETERS

Material Group| E E L
e EWE DE“SEE  pao o @@
Hardness/Rm 800-1000 N/mm? 900-1200 N/mm? 35-45 HRC < 55HRC
ap x ae 0.5D xD 0.5Dx D 0.3DxD 0.2D xD
Vc (m/min) 80-100 60-80 40-60 30-50
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
4 7170 0.016 450 5570 0.014 320 3980 0.012 190 3180 0.011 140
5 5730 0.020 450 4460 0.018 310 3180 0.015 190 2550 0.014 140
6 4780 0.023 440 3720 0.021 310 2650 0.017 180 2120 0.016 140
8 3580 0.030 430 2790 0.027 300 1990 0.022 180 1590 0.021 130
10 2870 0.036 410 2230 0.032 290 1590 0.027 170 1270 0.025 130
12 2390 0.041 390 1860 0.037 270 1330 0.031 160 1060 0.029 120
14 2050 0.046 380 1590 0.041 260 1140 0.034 160 910 0.032 120
16 1790 0.051 370 1390 0.046 260 1000 0.038 150 800 0.036 110
20 1430 0.062 350 1110 0.056 250 800 0.047 150 640 0.043 110
ap x ae <D5 ‘ 0.3DxD 0.3DxD 0.2DxD 0.1DxD
Material Group| E E L3
e EWE DE“SEE  pao o @ @
Hardness/Rm 800-1000 N/mm? 900-1200 N/mm? 35-45 HRC < 55HRC
ap x ae 1.5D x 0.3D 1.5D x 0.2D 1.2D x 0.2D 1.2D x 0.1D
Vc (m/min) 100-120 70-90 50-70 40-60
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpom) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)
4 8760 0.019 660 6370 0.017 430 4780 0.015 290 3980 0.021 330
5 7010 0.023 660 5100 0.021 430 3820 0.019 290 3180 0.026 330
6 5840 0.028 640 4250 0.025 420 3180 0.022 280 2650 0.030 320
8 4380 0.036 630 3180 0.032 410 2390 0.029 270 1990 0.039 310
10 3500 0.043 600 2550 0.039 390 1910 0.034 260 1590 0.047 300
12 2920 0.049 570 2120 0.044 370 1590 0.039 250 1330 0.054 290
14 2500 0.055 550 1820 0.050 360 1360 0.044 240 1140 0.061 280
16 2190 0.061 540 1590 0.055 350 1190 0.049 230 1000 0.067 270
20 1750 0.074 520 1270 0.067 340 960 0.060 230 800 0.082 260
ap x ae <D5 1.2Dx0.2D 1.2Dx0.1D Dx0.2D ‘ Dx0.1D
Material Group)| E E pS
e EWE EEwSEE pee o @ @
Hardness/Rm 800-1000 N/mm? 900-1200 N/mm? 35-45 HRC < 55HRC
o’ x ae 5° x0.4D 4° x0.4D 3° x0.4D 2° x0.4D
Vc (m/min) 80-100 60-80 40-60 30-50
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rom) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)
— 4 7170 0.011 330 5570 0.011 240 3980 0.009 150 3180 0.010 126
5 5730 0.014 325 4460 0.013 235 3180 0.012 149 2550 0.012 126
6 4780 0.017 320 3720 0.016 230 2650 0.014 146 2120 0.015 123
8 3580 0.022 310 2790 0.020 225 1990 0.018 142 1590 0.019 120
10 2870 0.026 300 2230 0.024 215 1590 0.021 136 1270 0.023 115
12 2390 0.030 285 1860 0.028 205 1330 0.024 130 1060 0.026 109
14 2050 0.033 275 1590 0.031 200 1140 0.028 126 910 0.029 106
16 1790 0.037 265 1390 0.035 190 1000 0.031 122 800 0.032 103
20 1430 0.045 260 1110 0.042 185 800 0.037 119 640 0.039 100
al <D5 2° 2° 1° 1°
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PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION




HF HARD - Unequal pitch - Corner radius

OSAWA

CUTTING PARAMETERS

Material Group| E E [
Wi DwE DEwwEE g £ 3 £
Hardness/Rm 800-1000 N/mm? 900-1200 N/mm? 35-45 HRC < 55HRC
o° x ae 5° xD 4° xD 3° xD 2° xD
Vc (m/min) 80-100 60-80 40-60 30-50
D n fn Vf n fn Vf n fn Vf n fn Vf
AR (mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
 RAMPING 6 4780 0.020 385 3720 0.019 280 2650 0.018 187 2120 0.027 232
8 3580 0.026 370 2790 0.024 270 1990 0.023 182 1590 0.035 226
10 2870 0.031 360 2230 0.029 260 1590 0.027 175 1270 0.043 216
12 2390 0.036 340 1860 0.033 245 1330 0.031 167 1060 0.049 206
14 2050 0.040 330 1590 0.037 240 1140 0.035 161 910 0.055 199
16 1790 0.045 320 1390 0.042 230 1000 0.039 157 800 0.061 195
20 1430 0.054 310 1110 0.051 225 800 0.048 153 640 0.074 189
Material Group| E H M
i DwWE 0 EEwwEE  mee £ £ £
Hardness/Rm 800-1000 N/mm? 900-1200 N/mm? 35-45 HRC <55 HRC
ap x ae D x 0.4D D x 0.4D D x 0.25D D x 0.25D
Vc (m/min) 80-100 60-80 40-60 30-50
D n fn Vf n fn vf n fn Vf n fn Vf
f (mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)
VERTICAL 6 4780 | 0.023 | 440 | 3720 | 0.021 | 310 | 2650 | 0.017 | 180 | 2120 | 0.016 | 140
8 3580 0.030 430 2790 0.027 300 1990 0.022 180 1590 0.021 130
10 2870 0.036 410 2230 0.032 290 1590 0.027 170 1270 0.025 130
12 2390 0.041 390 1860 0.037 270 1330 0.031 160 1060 0.029 120
14 2050 0.046 380 1590 0.041 260 1140 0.034 160 910 0.032 120
16 1790 0.051 370 1390 0.046 260 1000 0.038 150 800 0.036 110
20 1430 0.062 350 1110 0.056 250 800 0.047 150 640 0.043 110

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION
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HF HARD - Unequal pitch - Corner radius

OSAWA

CUTTING PARAMETERS

Material Group| E E S
e EWE DE“SEE  pao o @@
Hardness/Rm 800-1000 N/mm? 900-1200 N/mm? 35-45 HRC < 55HRC
ap x ae 2D x 0.2D 2D x 0.1D 1.5D x0.1D 1.5D x 0.1D
Vc (m/min) 130-150 100-120 70-90 50-70
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
e 4 5570 0.039 880 4380 0.035 620 3180 0.031 400 2390 0.043 410
5 4460 0.049 870 3500 0.044 620 2550 0.039 400 1910 0.054 410
6 3720 0.057 850 2920 0.052 600 2120 0.046 390 1590 0.063 400
8 2790 0.074 830 2190 0.067 590 1590 0.060 380 1190 0.082 390
10 2230 0.089 800 1750 0.080 560 1270 0.071 360 960 0.098 380
12 1860 0.102 760 1460 0.092 540 1060 0.082 350 800 0.112 360
14 1590 0.115 730 1250 0.103 520 910 0.092 330 680 0.126 340
16 1390 0.128 710 1090 0.115 500 800 0.102 330 600 0.140 340
20 1110 0.155 690 880 0.140 490 640 0.124 320 480 0.171 330
ap x ae <D5 1.5Dx0.1D 1.5Dx0.1D Dx0.1D D x 0.05D
NOTES:

Down milling CNC programming is required.
‘ae” value max 0.2xD - “T" value max 0.1xD.

The use of end mill with diameter 30-40% smaller than the width of the slot is recommended.

The cutting conditions are based on CNC programming with medium dynamic speed.
With lower CNC dynamic speed, use the same cutting conditions or reduce the cutting speed Vc.
With higher CNC dynamic speed, reduce the “T" value by approximately -30 -50% and apply the maximum available cutting speed Vc.

R1 Cutter radius

R2 Half of slot width

T Programming width of cut
ae Actual width of cut

Qq
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HF HARD - Unequal pitch - Corner radius OSAWA

HF452 =1 EA S

cylindrical shank and reduced neck, corner radius

CR
.1
Lk x| % * | * di<D CR
% 1st choice ¥ suitable
dhe)] F—— EEEOSS
@ E @ @ ' e
SLOTTING | (SIDE MILLING HELICAL RAMPING | | VERTICAL | |TROCHOIDAL |_<7 |14>‘
D D Tol. CR CR Tol. d(hé) | 11 d1 L z EDP No. Stock
3 0/-0.030 0.30 +/-0.020 6 9 15 2.80 57 4 HF45203030 h
3 0/-0.030 0.50 +/-0.020 6 9 15 2.80 57 4 HF45205030 h
4 0/-0.030 0.30 +/-0.020 6 1 18 3.80 57 4 HF45203040 h
4 0/-0.030 0.50 +/-0.020 6 1 18 3.80 57 4 HF45205040 h
5 0/-0.030 0.50 +/-0.020 6 13 19 4.80 57 4 HF45205050 h
6 0/-0.030 0.50 +/-0.020 6 13 20 5.80 57 4 HF45205060 h
6 0/-0.030 1.00 +/-0.020 6 13 20 5.80 57 4 HF45210060 h
8 0/-0.030 0.50 +/-0.020 8 20 26 7.80 64 4 HF45205080 h
8 0/-0.030 1.00 +/-0.020 8 20 26 7.80 64 4 HF45210080 h
10 | 0/-0.030 0.50 +/-0.020 10 22 30 9.80 72 4 HF45205100 h
10 | 0/-0.030 1.00 +/-0.020 10 22 30 9.80 72 4 HF45210100 h
12 | 0/-0.030 0.50 +/-0.020 12 26 36 11.80 83 4 HF45205120 h
12 | 0/-0.030 1.00 +/:0.020 12 26 36 11.80 83 4 HF45210120 h
16 0/-0.030 1.00 +/-0.020 16 32 42 15.70 92 4 HF45210160 h
16 | 0/-0.030 2.00 +/-0.020 16 32 42 15.70 92 4 HF45220160 h
20 | 0/-0.030 1.00 +/-0.020 20 38 50 19.70 104 4 HF45210200 h
20 | 0/-0030 2.00 +/:0.020 20 38 50 19.70 104 4 HF45220200 h

h stock standard ¥ non-standard stock M stock exhaustion
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HF HARD - Unequal pitch - Corner radius

OSAWA

CUTTING PARAMETERS

Material Group| E E L
e W@ DEwwEE pEem [ 2 (3
Hardness/Rm 800-1000 N/mm? 900-1200 N/mm? 35-45 HRC < 55HRC
ap x ae 0.5D xD 0.5Dx D 0.3DxD 0.2D xD
Vc (m/min) 70-90 50-70 30-50 20-40
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
3 8490 0.011 360 6370 0.010 250 4250 0.008 140 3180 0.007 100
4 6370 0.014 360 4780 0.013 240 3180 0.011 140 2390 0.010 90
5 5100 0.018 360 3820 0.016 240 2550 0.013 130 1910 0.012 90
6 4250 0.021 350 3180 0.019 240 2120 0.015 130 1590 0.014 90
8 3180 0.027 340 2390 0.024 230 1590 0.020 130 1190 0.019 90
10 2550 0.032 330 1910 0.029 220 1270 0.024 120 960 0.022 90
12 2120 0.037 310 1590 0.033 210 1060 0.028 120 800 0.026 80
14 1820 0.041 300 1360 0.037 200 910 0.031 110 680 0.029 80
16 1590 0.046 290 1190 0.041 200 800 0.034 110 600 0.032 80
20 1270 0.056 280 960 0.050 190 640 0.042 110 480 0.039 80
ap x ae <D5 0.3DxD 03DxD 0.2DxD | 0.1DxD
Material Group| E H M
i OwE 0 DEwsEE g £ 2 £
Hardness/Rm 800-1000 N/mm? 900-1200 N/mm? 35-45 HRC <55 HRC
ap x ae 1.5D x 0.3D 1.5D x 0.2D 1.2D x 0.2D D x0.1D
Vc (m/min) 90-110 60-80 40-60 30-50
D n fn Vf n fn vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)
3 10620 | 0.013 550 7430 0.012 340 5310 0.010 220 4250 0.014 240
4 7960 0.017 540 5570 0.015 340 3980 0.014 220 3180 0.019 240
5 6370 0.021 540 4460 0.019 340 3180 0.017 210 2550 0.023 240
6 5310 0.025 530 3720 0.022 330 2650 0.020 210 2120 0.027 230
8 3980 0.032 510 2790 0.029 320 1990 0.026 200 1590 0.035 220
10 3180 0.039 490 2230 0.035 310 1590 0.031 200 1270 0.042 220
12 2650 0.044 470 1860 0.040 300 1330 0.035 190 1060 0.048 210
14 2270 0.050 450 1590 0.045 280 1140 0.040 180 910 0.055 200
16 1990 0.055 440 1390 0.050 280 1000 0.044 180 800 0.061 190
20 1590 0.067 430 1110 0.060 270 800 0.054 170 640 0.074 190
ap x ae <D5 1.2Dx 0.2D 1.2Dx0.1D Dx0.1D ‘ D x 0.05D
Material Group| E m g
1ISO 513 m"“'m EENM M5mm EEE mmm
Hardness/Rm 800-1000 N/mm? 900-1200 N/mm? 35-45 HRC <55 HRC
o° x ae 5° x 0.4D 4° x 0.4D 3° x 0.4D 2° x0.4D
Vc (m/min) 70-90 50-70 30-50 20-40
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) [ (mm/min) | (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)
3 8490 0.008 265 6370 0.007 185 4250 0.006 109 3180 0.007 86
HELICAL 4 6370 0.010 265 4780 0.010 185 3180 0.008 108 2390 0.009 86
5 5100 0.013 260 3820 0.012 185 2550 0.011 108 1910 0.011 85
6 4250 0.015 255 3180 0.014 180 2120 0.012 105 1590 0.013 83
8 3180 0.019 250 2390 0.018 175 1590 0.016 102 1190 0.017 81
10 2550 0.023 240 1910 0.022 165 1270 0.019 98 960 0.020 78
12 2120 0.027 225 1590 0.025 160 1060 0.022 93 800 0.023 74
14 1820 0.030 220 1360 0.028 155 910 0.025 90 680 0.026 71
16 1590 0.033 215 1190 0.031 150 800 0.028 88 600 0.029 70
20 1270 0.041 205 960 0.038 145 640 0.034 86 480 0.035 68
al <D5 2° 2° 1° 1°
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PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION




HF HARD - Unequal pitch - Corner radius

OSAWA

CUTTING PARAMETERS

Material Group| E E S
i @EwWE 0 EEwwEE e £ I £
Hardness/Rm 800-1000 N/mm? 900-1200 N/mm? 35-45 HRC < 55HRC
o x ae 5° xD 4° xD 3° xD 2° xD
Vc (m/min) 60-80 50-60 30-40 20-30
D n fn Vf n fn Vf n fn Vf n fn Vf
- (mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)
 RAMPING 6 3720 0.018 270 2920 0.017 195 1860 0.016 118 1330 0.025 131
8 2790 0.023 260 2190 0.022 190 1390 0.021 114 1000 0.032 128
10 2230 0.028 250 1750 0.026 185 1110 0.025 110 800 0.038 123
12 1860 0.032 240 1460 0.030 175 930 0.028 105 660 0.044 116
14 1590 0.036 230 1250 0.034 170 800 0.032 102 570 0.049 112
16 1390 0.040 225 1090 0.037 165 700 0.035 99 500 0.055 109
20 1110 0.049 215 880 0.045 160 560 0.043 96 400 0.067 107
Material Group| E H M
wier @EwE  DEws@E o 0 @ @
Hardness/Rm 800-1000 N/mm? 900-1200 N/mm? 35-45 HRC <55 HRC
ap x ae D x 0.4D D x 0.4D D x 0.25D D x 0.25D
Vc (m/min) 60-80 50-60 30-40 20-30
D n fn Vf n fn vf n fn Vf n fn Vf
f (mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) | (mm/min)
VERTICAL 6 3720 | 0.021 | 310 | 2920 | 0.019 | 220 | 1860 | 0.015 | 120 | 1330 | 0.014 | 80
8 2790 0.027 300 2190 0.024 210 1390 0.020 110 1000 0.019 70
10 2230 0.032 290 1750 0.029 200 1110 0.024 110 800 0.022 70
12 1860 0.037 270 1460 0.033 190 930 0.028 100 660 0.026 70
14 1590 0.041 260 1250 0.037 190 800 0.031 100 570 0.029 70
16 1390 0.046 260 1090 0.041 180 700 0.034 100 500 0.032 60
20 1110 0.056 250 880 0.050 180 560 0.042 90 400 0.039 60
4

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION
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HF HARD - Unequal pitch - Corner radius

OSAWA

CUTTING PARAMETERS

Material Group| E E S
e EWE DE“SEE  pao o @@
Hardness/Rm 800-1000 N/mm? 900-1200 N/mm? 35-45 HRC < 55HRC
ap x ae 1.5D x 0.1D 1.5D x0.1D D x0.1D D x0.1D
Vc (m/min) 110-130 80-100 50-70 40-60
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
3 6900 0.027 740 5310 0.024 510 3180 0.021 270 2650 0.029 310
TROCHOIDAL 4 5180 0.035 730 3980 0.032 510 2390 0.028 270 1990 0.039 310
5 4140 0.044 730 3180 0.040 500 1910 0.035 270 1590 0.048 310
6 3450 0.052 710 2650 0.046 490 1590 0.041 260 1330 0.057 300
8 2590 0.067 690 1990 0.060 480 1190 0.054 250 1000 0.074 290
10 2070 0.080 670 1590 0.072 460 960 0.064 250 800 0.088 280
12 1730 0.092 640 1330 0.083 440 800 0.073 240 660 0.101 270
14 1480 0.103 610 1140 0.093 420 680 0.083 220 570 0.114 260
16 1290 0.115 590 1000 0.103 410 600 0.092 220 500 0.126 250
20 1040 0.140 580 800 0.126 400 480 0.112 210 400 0.154 250
ap x ae <D5 1.5Dx0.1D 1.5Dx0.1D Dx0.1D D x 0.05D
NOTES:

Down milling CNC programming is required.
“ae” value max 0.2xD - "T" value max 0.1xD.

The use of end mill with diameter 30-40% smaller than the width of the slot is recommended.

The cutting conditions are based on CNC programming with medium dynamic speed.
With lower CNC dynamic speed, use the same cutting conditions or reduce the cutting speed Vc.
With higher CNC dynamic speed, reduce the “T" value by approximately -30 -50% and apply the maximum available cutting speed Vc.

R2

R1 Cutter radius

R2 Half of slot width

T Programming width of cut
ae Actual width of cut
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MEF

STAINLESS STEEL AND SUPER ALLOYS

# Ultra-fine micrograin and Endless Black coating for high
performance machining on stainless steel, HRSA and titanium
alloy, carbon and low alloy steel. The unique design of the
cutting geometry and the Endless Black coating are specifically
developed to control the cutting friction delivering longer tool
life through the reduction of the heat generation.

() Micrograna ultrafine e rivestimento Endless Black per
la lavorazione ad alto rendimento di acciai al carbonio,
acciai inossidabili, HRSA e leghe di titanio. La geometria e il
rivestimento specifici consentono di generare bassi sforzi di
taglio e I'abbassamento del coefficiente di attrito, garantendo
una riduzione dello sviluppo del calore con conseguente
rallentamento del processo di usura del tagliente.

® Besonders feine Mikrokérnung und Beschichtung Endless
Black fir Hochleistungsbearbeitungen von Kohlenstoffstahl,
Edelstahl, HRSA und Titanlegierungen. Dank der speziellen
Geometrie und der spezifischen Beschichtung werden ein
niedriger Schneiddruck erzeugt und der Reibungsfaktor
gesenkt, wodurch die Hitzeentwicklung reduziert und in Folge
die Abnutzung der Schneidkante verzégert werden.

() Ultra Micrograin et revétement Endless Black pour I'usinage
a haute performance pour les aciers au carbone, aciers
inoxydables, HRSA et alliages de titane. La géométrie et le
revétement spécifiques permettent de générer peu d'efforts
de coupe et de réduire le coefficient de frottement, en
garantissant une diminution du développement de la chaleur
et le ralentissement consécutif du processus d'usure de |'aréte.

S Micrograno ultrafino y revestimiento Endless Black para el
mecanizado a alto rendimiento de aceros al carbono, aceros
inoxidables, HRSA y aleaciones de titanio. La geometria y
revestimiento especificos permiten generar bajos esfuerzos de
corte y reduccién del coeficiente de rozamiento, garantizando
una reduccién del desarrollo de calor con la consiguiente
ralentizacion del proceso de desgaste del filo.

® MyikposepHucTas cynepmesikas CTpyKTypa TBEPAOroO CriiaBa
n nokpbitve Endless Black cnyxat gns sbicokoaddektnsHom
06paboTkn HepxaBelLWwen CTanu, >XapomnpouHbiX |
TUTAHOBbIX CMJIABOB, HN3KO- U BbICOKOYrIEPOANCTLIX CTanen.
CneynanbHble reOMeTpust U NMOKPbITUE MO3BOSIOT CHU3UTb
TpeHue 1 TenjoBbigeNieHne Npu pes3aHun u, TeM CaMbiM,
YBENNYNTb CTONKOCTb MHCTPYMEHTA.




MEF - Stainless steel and super alloys OSAWA

MEFCS2

L4

SQUARE

45

2|

2

cylindrical shank, 2 flutes

Lk *
* 1stchoice ¥ suitable

v | =

SLOTTING | (SIDE MILLING| | DRILLING ‘ L )‘* |4"
< |

D D Tol. [ CTol. d(hé) 1 1 L z EDP No. Stock
0/-0.030 4 2.5 40 2 MEFCS2010 h
1.5 0/-0.030 4 4 40 2 MEFCS2015 h
2 0/-0.030 4 6 40 2 MEFCS2020 h
2.5 0/-0.030 4 8 40 2 MEFCS2025 h
3 0/-0.030 6 8 45 2 MEFCS2030 h
4 0/-0.030 6 11 45 2 MEFCS2040 h
5 0/-0.030 6 13 50 2 MEFCS2050 h
6 0/-0.030 6 13 50 2 MEFCS2060 h
8 0/-0.030 8 19 60 2 MEFCS2080 h
10 0/-0.030 10 22 70 2 MEFCS2100 h
12 0/-0.030 12 26 75 2 MEFCS2120 h
14 0/-0.030 14 26 85 2 MEFCS2140 h
16 0/-0.030 16 32 100 2 MEFCS2160 h

h stock standard ¥ non-stock standard M stock exhaustion
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MEF - Stainless steel and super alloys

OSAWA

CUTTING PARAMETERS

MEFCS2
e EEE Dww @DwwOED w60
Hardness/Rm <700 N/mm? 700-1000 N/mm? < 35HRC < 45 HRC
ap x ae 0.5D xD 0.5D x D 0.3DxD 0.2D x D
Ve (m/min) 90-110 50-70 30-50 20-40
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
1 31850 | 0.005 290 19110 | 0.004 150 12740 | 0.004 90 9550 0.004 70
2 15920 | 0.009 290 9550 0.008 150 6370 0.007 90 4780 0.007 70
3 10620 | 0.012 240 6370 0.010 120 4250 0.009 80 3180 0.009 60
a4 7960 0.017 270 4780 0.015 140 3180 0.014 90 2390 0.014 70
5 6370 0.023 290 3820 0.020 150 2550 0.018 90 1910 0.018 70
6 5310 0.029 310 3180 0.024 160 2120 0.023 100 1590 0.023 70
8 3980 0.035 270 2390 0.029 140 1590 0.028 90 1190 0.028 70
10 3180 0.040 260 1910 0.034 130 1270 0.032 80 960 0.032 60
12 2650 0.046 240 1590 0.039 120 1060 0.037 80 800 0.037 60
14 2270 0.052 230 1360 0.044 120 910 0.041 80 680 0.041 60
16 1990 0.058 230 1190 0.049 120 800 0.046 70 600 0.046 60
<D3 mm:ap=0.1D-0.2D
Matl‘;'(')alsfgwp B AR B m wm BwvwwEBEE vs B &
Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 45 HRC
ap x ae 1.5D x 0.5D 1.5D x 0.5D D x 0.3D D x0.1D
Vc (m/min) 90-110 60-80 40-60 30-50
D n fn Vf n fn Vf n fn V§ n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) |(mm/min)
1 31850 | 0.006 350 22290 | 0.005 210 15920 | 0.004 140 12740 | 0.004 110
2 15920 | 0.011 350 11150 | 0.009 210 7960 0.009 140 6370 0.009 110
3 10620 | 0.014 290 7430 0.012 170 5310 0.011 120 4250 0.011 90
4 7960 0.021 330 5570 0.018 200 3980 0.017 130 3180 0.017 110
5 6370 0.028 350 4460 0.023 210 3180 0.022 140 2550 0.022 110
6 5310 0.035 370 3720 0.029 220 2650 0.028 150 2120 0.028 120
8 3980 0.041 330 2790 0.035 200 1990 0.033 130 1590 0.033 110
10 3180 0.048 310 2230 0.041 180 1590 0.039 120 1270 0.039 100
12 2650 0.055 290 1860 0.047 170 1330 0.044 120 1060 0.044 90
14 2270 0.062 280 1590 0.053 170 1140 0.050 110 910 0.050 90
16 1990 0.069 270 1390 0.059 160 1000 0.055 110 800 0.055 90
< D3 mm:ae=0.05D-0.2D
v EEE DMww DwwOED w60
Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC <45 HRC
ap x ae DxD DxD 0.5DxD 0.2DxD
Vc (m/min) 90-110 50-70 30-50 20-40
D n fn vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
@ 1 31850 | 0.003 180 19110 | 0.002 90 12740 | 0.002 60 9550 0.022 420
DRILLING 2 15920 | 0.006 180 9550 0.005 90 6370 0.004 60 4780 0.044 420
3 10620 | 0.007 150 6370 0.006 70 4250 0.006 50 3180 0.055 350
4 7960 0.010 160 4780 0.009 80 3180 0.008 50 2390 0.083 400
5 6370 0.014 180 3820 0.012 90 2550 0.011 60 1910 0.110 420
6 5310 0.017 180 3180 0.015 90 2120 0.014 60 1590 0.138 440
8 3980 0.021 160 2390 0.018 80 1590 0.017 50 1190 0.166 390
10 3180 0.024 150 1910 0.021 80 1270 0.019 50 960 0.193 370
12 2650 0.028 150 1590 0.023 70 1060 0.022 50 800 0.221 350
14 2270 0.031 140 1360 0.026 70 910 0.025 50 680 0.248 340
16 1990 0.035 140 1190 0.029 70 800 0.028 40 600 0.276 330
<D3mm:ap=0.1D-0.2D
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MEF - Stainless steel and super alloys OSAWA

<45
HRC

MEFCSH3

\ AEYES
50° SQUARE 3 4

cylindrical shank, 3 flutes <018 >o18

——

Lk *
* 1stchoice ¥ suitable

| A

< L {
D D Tol. (of CTol. d(hé6) | 11 L z EDP No. Stock
6 0/-0.030 6 13 50 3 MEFCSH3060 h
8 0/-0.030 8 19 60 3 MEFCSH3080 h
10 0/-0.030 10 22 70 3 MEFCSH3100 h
12 0/-0.030 12 26 75 3 MEFCSH3120 h
16 0/-0.030 16 32 100 3 MEFCSH3160 h
18 0/-0.030 18 32 90 3 MEFCSH3180 h
20 0/-0.030 20 38 105 4 MEFCSH4200 h

h stock standard ¥ non-stock standard M stock exhaustion
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MEF - Stainless steel and super alloys OSAWA

CUTTING PARAMETERS

Material Group
EER Ewvw @DwwEABE wEAE
Hardness/Rm <700 N/mm? 700-1000 N/mm? < 35HRC < 45 HRC
ap x ae 0.5D xD 0.5D x D 0.3DxD 0.2D x D
Ve (m/min) 80-100 60-80 40-60 30-50
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
SLOTTING 6 4780 0.022 220 3720 0.013 140 2650 0.012 100 2120 0.012 80
8 3580 0.029 210 2790 0.017 140 1990 0.015 90 1590 0.016 80
10 2870 0.036 220 2230 0.021 140 1590 0.019 90 1270 0.020 80
12 2390 0.046 230 1860 0.027 150 1330 0.024 100 1060 0.026 80
14 2050 0.053 230 1590 0.031 150 1140 0.028 90 910 0.030 80
16 1790 0.065 240 1390 0.038 160 1000 0.034 100 800 0.036 90
18 1590 0.075 250 1240 0.044 160 880 0.039 100 710 0.042 90
20 1430 0.086 260 1110 0.051 170 800 0.045 110 640 0.048 90

wkleee  DEE Dwiw DwwOEED »EOE

Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 45 HRC
ap x ae 1.5D x 0.3D 1.5D x0.3D 1.5D x0.2D 1.5Dx 0.1D
Vc (m/min) 80-120 60-80 40-60 100-140
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) |(mm/min)
6 4780 0.026 260 3720 0.015 170 2650 0.014 110 2120 0.014 90
8 3580 0.035 260 2790 0.020 170 1990 0.019 110 1590 0.019 90
10 2870 0.043 260 2230 0.026 170 1590 0.024 110 1270 0.024 90
12 2390 0.055 280 1860 0.033 180 1330 0.031 120 1060 0.031 100
14 2050 0.064 270 1590 0.038 180 1140 0.036 120 910 0.036 100
16 1790 0.078 290 1390 0.046 190 1000 0.043 130 800 0.043 100
18 1590 0.090 300 1240 0.053 200 880 0.050 130 710 0.050 110
20 1430 0.104 310 1110 0.061 200 800 0.058 140 640 0.058 110
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MEF - Stainless steel and super alloys OSAWA

M E FCS4 0SAWA UME || <45 H M

NORM HRC
SQUARE

u ’

cylindrical shank, 4 flutes

——— R

Lk *
* 1stchoice ¥ suitable

d(hé)z < S § jD

| 1
‘ L |
D Tol. c CTol. d(hé) 1 " L z EDP No. Stock

2 0/-0.030 4 6 40 4 MEFCS4020 h

2.5 0/-0.030 4 8 40 4 MEFCS4025 h
3 0/-0.030 6 8 45 4 MEFCS4030 h

4 0/-0.030 6 11 45 4 MEFCS4040 h

5 0/-0.030 6 13 50 4 MEFCS4050 h

6 0/-0.030 6 13 50 4 MEFCS4060 h

8 0/-0.030 8 19 60 4 MEFCS4080 h

10 0/-0.030 10 22 70 4 MEFCS4100 h
12 0/-0.030 12 26 75 4 MEFCS4120 h
14 0/-0.030 14 26 85 4 MEFCS4140 h
16 0/-0.030 16 32 100 4 MEFCS4160 h
20 0/-0.030 20 38 105 4 MEFCS4200 h

h stock standard ¥ non-stock standard M stock exhaustion
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MEF - Stainless steel and super alloys OSAWA

CUTTING PARAMETERS

Material Group
150 513 EEE [ U B~ v CIEE ws B B
Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 45 HRC
ap x ae 1.5D x 0.1D 1.5D x0.1D 1.5D x0.1D 1.5D x0.1D
Ve (m/min) 90-110 60-80 40-60 30-50
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)

3 10620 | 0.012 510 7430 0.010 300 5310 0.010 200 4250 0.010 160
4 7960 0.015 480 5570 0.013 280 3980 0.012 190 3180 0.012 150
5 6370 0.018 460 4460 0.015 270 3180 0.014 180 2550 0.014 150
6 5310 0.023 490 3720 0.020 290 2650 0.018 200 2120 0.018 160
8 3980 0.030 480 2790 0.026 280 1990 0.024 190 1590 0.024 150
10 3180 0.038 480 2230 0.032 290 1590 0.030 190 1270 0.030 150
12 2650 0.045 480 1860 0.038 280 1330 0.036 190 1060 0.036 150
14 2270 0.052 470 1590 0.044 280 1140 0.042 190 910 0.042 150
16 1990 0.058 460 1390 0.049 270 1000 0.046 190 800 0.046 150
18 1770 0.066 470 1240 0.056 280 880 0.053 190 710 0.053 150
20 1590 0.075 480 1110 0.064 280 800 0.060 190 640 0.060 150
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MEF - Stainless steel and super alloys OSAWA

<45
HRC

MEF600

¥

] /‘/
,
50°

L4

SQUARE

cylindrical shank, multi flute

Lk *
* 1stchoice ¥ suitable

D D Tol. [ CTol. d(hé) 1 1 L z EDP No. Stock
6 0/-0.030 6 13 57 6 MEF600060 h
8 0/-0.030 8 19 63 6 MEF600080 h
10 0/-0.030 10 22 72 6 MEF600100 h
12 0/-0.030 12 26 83 6 MEF600120 h
16 0/-0.030 16 32 92 6 MEF600160 h
20 0/-0.030 20 38 104 8 MEF600200 h

h stock standard ¥ non-stock standard M stock exhaustion
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MEF - Stainless steel and super alloys OSAWA

CUTTING PARAMETERS

Material Group
150 513 EEE [ U B~ v CIEE ws B B
Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 45 HRC
ap x ae 1.5D x 0.1D 1.5D x0.1D 1.5D x0.1D 1.5D x 0.05D
Ve (m/min) 100-140 70-110 50-90 50-70
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) [(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) |(mm/min)
6 6370 0.015 570 4780 0.013 370 3720 0.012 270 3180 0.012 230
8 4780 0.020 570 3580 0.017 370 2790 0.016 270 2390 0.016 230
10 3820 0.025 570 2870 0.021 370 2230 0.020 270 1910 0.020 230
12 3180 0.030 570 2390 0.026 370 1860 0.024 270 1590 0.024 230
14 2730 0.035 570 2050 0.030 370 1590 0.028 270 1360 0.028 230
16 2390 0.040 570 1790 0.034 370 1390 0.032 270 1190 0.032 230
20 1910 0.050 760 1430 0.043 490 1110 0.040 360 960 0.040 310
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MEF - Stainless steel and super alloys - 45° chamfer OSAWA

MEF9 0 1 osawA e || s || 17 [
NORM ;Rc VA HR %
45° SQUARE FINE 23~76

cylindrical shank, roughing

Lk *
* 1stchoice ¥ suitable

D D Tol. (o CTol. d(hé) 1 1 L z EDP No. Stock
4 0/-0.048 0.10 +/-0.020 6 11 57 3 MEF901040 h
5 0/-0.048 0.10 +/-0.020 6 13 57 4 MEF901050 h
6 0/-0.048 0.15 +/-0.020 6 16 57 4 MEF201060 h
8 0/-0.058 0.20 +/-0.020 8 16 63 4 MEF201080 h
10 0/-0.058 0.20 +/-0.020 10 22 72 4 MEF901100 h
12 0/-0.070 0.20 +/-0.020 12 26 83 4 MEF901120 h
14 0/-0.070 0.20 +/-0.020 14 26 83 5 MEF?01140 h
16 0/-0.070 0.20 +/-0.020 16 32 92 5 MEF?01160 h
20 0/-0.084 0.20 +/-0.020 20 38 104 6 MEF901200 h

h stock standard ¥ non-stock standard M stock exhaustion

492



MEF - Stainless steel and super alloys - 45° chamfer OSAWA

CUTTING PARAMETERS

Material Group
150 513 EEE [ U B~ v CIEE ws B B
Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 45 HRC
ap x ae 1.5D x 0.3D 1.5D x 0.3D 1.5D x 0.2D D x0.1D
Ve (m/min) 100-140 70-90 50-70 40-60
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) [(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) |(mm/min)
a4 9550 0.018 520 6370 0.015 290 4780 0.014 210 3980 0.014 170
5 7640 0.022 670 5100 0.019 380 3820 0.018 270 3180 0.018 220
6 6370 0.028 710 4250 0.024 400 3180 0.022 280 2650 0.022 240
8 4780 0.035 670 3180 0.030 380 2390 0.028 270 1990 0.028 220
10 3820 0.040 610 2550 0.034 350 1910 0.032 240 1590 0.032 200
12 3180 0.045 570 2120 0.038 320 1590 0.036 230 1330 0.036 190
14 2730 0.050 680 1820 0.043 390 1360 0.040 270 1140 0.040 230
16 2390 0.057 680 1590 0.048 390 1190 0.046 270 1000 0.046 230
20 1910 0.073 840 1270 0.062 470 960 0.058 340 800 0.058 280
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MEF - Stainless steel and super alloys - 45° chamfer OSAWA

M E F 9 0 2 0SAWA UMG ‘ <45 ‘ (i
NORM HRC 2 HR
45° SQUARE FINE 24~76
cylindrical shank, reduced neck, roughing
x| * X d1<D

* 1stchoice ¥ suitable

D D Tol. C CTol. d(hé) | 1 d1 L z EDP No. Stock
6 0/-0.048 0.15 | +/-0.020 6 16 20 5.50 57 4 MEF902060 h
8 0/-0.058 0.20 | +/-0.020 8 16 26 7.50 63 4 MEF902080 h
10 0/-0.058 0.20 | +/-0.020 10 22 31 9.50 72 4 MEF202100 h
12 0/-0.070 0.20 | +/-0.020 12 26 37 11.50 83 4 MEF202120 h
16 0/-0.070 0.20 | +/-0.020 16 32 51 15.50 92 5 MEF902160 h
20 0/-0.084 0.20 | +/-0.020 20 38 59 19.20 104 6 MEF902200 h

h stock standard ¥ non-stock standard M stock exhaustion
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MEF - Stainless steel and super alloys - 45° chamfer OSAWA

CUTTING PARAMETERS

Material Group
150 513 EEE [ U B~ v CIEE ws B B
Hardness/Rm < 700 N/mm? 700-1000 N/mm? < 35HRC < 45 HRC
ap x ae 1.5D x 0.3D 1.5D x 0.3D 1.5D x 0.2D D x0.1D
Ve (m/min) 100-120 60-80 40-60 40-50
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) [(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) |(mm/min)
6 5840 0.027 620 3720 0.023 340 2650 0.021 230 2390 0.021 200
8 4380 0.033 580 2790 0.028 320 1990 0.027 210 1790 0.027 190
10 3500 0.038 530 2230 0.032 290 1590 0.030 190 1430 0.030 170
12 2920 0.043 500 1860 0.036 270 1330 0.034 180 1190 0.034 160
14 2500 0.048 590 1590 0.040 320 1140 0.038 220 1020 0.038 190
16 2190 0.054 590 1390 0.046 320 1000 0.043 220 900 0.043 190
20 1750 0.069 730 1110 0.059 390 800 0.055 270 720 0.055 240
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ALU

NON-FERROUS MATERIALS

# Uncoated polished micrograin with cutting geometry
specifically designed for aluminium and non-ferrous materials.
The polished edge and the wide chip pockets, deliver low
cutting friction, high precision, excellent surface finishing and
smooth chip ejection.

() Micrograna non rivestita e geometria di taglio sviluppata
specificamente per la lavorazione di materiali non-ferrosi.
Taglienti lappati e particolare profilo del vano truciolo per
bassi sforzi di taglio e un'eccellente finitura superficiale.
Disponibile anche la versione HF Alu con passo differenziato
(UP) con un particolare design che permette finiture a specchio
e lavorazioni DxD, anche nella versione a 4 taglienti.

® Unbeschichtete Mikrokérnung und eigens fir die
Bearbeitung von NE-Metallen entwickelte Schnittgeometrie.
Dank der geldppten Schneiden und der besonderen Form
der Nuten ist die aufzubringende Schnittkraft gering, bei
gleichzeitig ausgezeichnetem Oberflachenfinish. Auch in der
Version HF Alu mit ungleicher Teilung (UP) und besonderer
Form erhéltlich, die auch in der Version mit 4 Schneiden ein
spiegelblankes Oberflachenfinish und DxD-Bearbeitungen
ermoglicht.

{) Micrograin non revétu et poli avec une géométrie de
coupe développée spécialement pour I'usinage d’aluminium,
d'alliages et de matériaux non ferreux en général. La finition
polie des arétes, associée au profil particulier de la goujure,
permet de générer peu d'efforts de coupe et d'obtenir
précision et qualité de finition ; une capacité exceptionnelle
d’évacuation des copeaux garantit une possibilité de débit
copeaux tres élevée.

S Micrograna no revestida y geometria de corte desarrollada
especificamente para la elaboracion de materiales no ferrosos.
Filos de corte lapeados y perfil especial del compartimento de
virutas, para bajos esfuerzos de corte y un excelente acabado
de la superficie. También esta disponible la versién HF Alu con
paso diferenciado (UP) con un disefio especial que permite
acabados a espejo y elaboraciones D x D, incluso en la version
de 4 filos.

® MukposepHucTas CTpykTypa TBEPAOro crnasa 6e3 NoKpbITWS,
oTnoNMpoOBaHHas MOBEPXHOCTb U cheuuanbHas reomeTpus
npeaHasHayeHb! 4is 06paboTKM antoMUHNUS U LBETHBIX METASIOB.
OTnonnpoBaHHblE KPOMKU U LUMPOKME CTPYXKeYHble KaHaBKu
obecneynBaloT CHUXEHUE TPEeHUs, yBelMYeHWe TOYHOCTH,
CHUXXEHME LLIepOoXoBaTOCTU U yyYLlEeHWe BbiBOAA CTPYXKU.




ALU - Unequal pitch - Square

OSAWA

TYPHOON

ALH

TYPHOON

HRC

P

TYPHOO N
SUH MIN

66-HSS “J
T DRILLS

HFAL4

oo | avw | 731 /||
NORM Vi
o BR 40° || SQUARE | | zaup
cylindrical shank, 4 flutes
f——— X%
*
% 1stchoice ¥ suitable
o O E—
SLOTTING | (SIDEMILLING| | HELICAL | ( RAMPING | | VERTICAL | | DRILLING ‘ L ‘4— |—:‘
I 1
D D Tol. c CTol. d(hé) I 1 L z EDP No. Stock
3 0/-0.025 6 9 57 4 HFAL4030 h
4 0/-0.025 6 12 57 4 HFAL4040 h
5 0/-0.025 6 13 57 4 HFAL4050 h
6 0/-0.025 6 13 57 4 HFAL4060 h
8 0/-0.030 8 20 64 4 HFAL4080 h
10 0/-0.030 10 22 72 4 HFAL4100 h
12 0/-0.030 12 26 83 4 HFAL4120 h
14 0/-0.030 14 32 90 4 HFAL4140 h
16 0/-0.030 16 32 92 4 HFAL4160 h
20 0/-0.030 20 38 104 4 HFAL4200 h

h stock standard ¥ non-standard stock M stock exhaustion



ALU - Unequal pitch - Square

OSAWA

CUTTING PARAMETERS

HFAL4
Material Grou
150515 -1 (= =] [ =]
Material Alluminium < 12% Si - Alluminium > 12% Si - Brass and bronze Plastics
Copper Alloy Copper Alloy
ap x ae DxD DxD DxD DxD
Vc (m/min) 300-500 200-400 150-350 600-1000
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
3 42460 | 0.030 5040 | 31850 | 0.025 3220 | 26540 | 0.021 2210 50000 | 0.033 6530
4 31850 | 0.040 5050 | 23890 | 0.034 3220 19900 | 0.028 2210 | 50000 | 0.044 8710
5 25480 0.050 5050 19110 0.042 3220 15920 0.035 2210 50000 0.054 10890
6 21230 0.059 4970 15920 0.050 3170 13270 0.041 2170 42460 0.064 10930
8 15920 | 0.077 4930 11940 | 0.066 3140 9950 0.054 2160 | 31850 | 0.085 | 10850
10 12740 0.095 4820 9550 0.080 3070 7960 0.066 2110 25480 0.104 10590
12 10620 | 0.108 4590 7960 0.092 2920 6630 0.076 2000 | 21230 | 0.119 | 10090
14 9100 0.126 4590 6820 0.107 2920 5690 0.088 2010 18200 | 0.139 | 10090
16 7960 0.144 4580 5970 0.122 2920 4980 0.101 2010 15920 0.158 10090
18 7080 0.158 4490 5310 0.135 2860 4420 0.111 1960 14150 | 0.174 9860
20 6370 0.176 4470 4780 0.149 2850 3980 0.123 1960 12740 | 0.193 9840
Material Grou
150513 [ [= [ [ [
Material Alluminium < 12% Si - Alluminium > 12% Si - Brass and bronze Plastics
Copper Alloy Copper Alloy
ap x ae 1.5D x 0.5D 1.5D x 0.5D 1.5D x 0.5D 1.5D x 0.5D
Vc (m/min) 300-600 200-500 200-400 600-1000
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
3 47770 | 0.036 6810 | 37150 | 0.032 4770 31850 | 0.029 3630 | 50000 | 0.039 7840
4 35830 0.048 6810 27870 0.043 4770 23890 0.038 3630 50000 0.052 10450
5 28660 | 0.059 6810 | 22290 | 0.053 4770 19110 | 0.048 3630 50000 | 0.065 | 13070
6 23890 | 0.070 6710 18580 | 0.063 4700 15920 | 0.056 3580 | 42460 | 0.077 | 13120
8 17910 0.093 6650 13930 0.084 4660 11940 0.074 3550 31850 0.102 13020
10 14330 | 0.113 6500 11150 | 0.102 4550 9550 0.091 3470 | 25480 | 0.125 | 12710
12 11940 | 0.130 6190 9290 0.117 4330 7960 0.104 3300 | 21230 | 0.143 | 12110
14 10240 0.151 6190 7960 0.136 4330 6820 0.121 3300 18200 0.166 12110
16 8960 0.173 6190 6970 0.156 4340 5970 0.138 3300 15920 | 0.190 | 12100
18 7960 0.190 6050 6190 0.171 4240 5310 0.152 3230 14150 | 0.209 | 11830
20 7170 0.211 6040 5570 0.190 4220 4780 0.168 3220 12740 0.232 11810
Material Grou
1SO 513 . m m m m m
Material Alluminium < 12% Si - Alluminium > 12% Si - Brass and bronze Plastics
Copper Alloy Copper Alloy
a® x ae 8°x 0.5D 5°x0.5D 5°x 0.5D 8°x 0.5D
Vc (m/min) 300-600 200-500 200-400 600-1000
D n fn vf n fn vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
@ 3 47770 | 0.021 | 3925 | 37150 | 0.018 | 2730 | 31850 | 0.015 | 1929 | 50000 | 0.023 | 4517
HELICAL 4 35830 | 0.027 3925 | 27870 | 0.025 2730 | 23890 | 0.020 1929 | 50000 | 0.030 6023
5 28660 | 0.034 3925 | 22290 | 0.031 2730 19110 | 0.025 1929 | 50000 | 0.038 7529
6 23890 0.040 3865 18580 0.036 2690 15920 0.030 1899 42460 0.044 7556
8 17910 | 0.054 3835 13930 | 0.048 2670 11940 | 0.039 1884 | 31850 | 0.059 7499
10 14330 | 0.065 3745 11150 | 0.058 2610 9550 0.048 1840 | 25480 | 0.072 7325
12 11940 0.075 3565 9290 0.067 2485 7960 0.055 1753 21230 0.082 6975
14 10240 | 0.087 3570 7960 0.078 2485 6820 0.064 1752 18200 | 0.096 6976
16 8960 0.100 3570 6970 0.089 2485 5970 0.073 1753 15920 | 0.110 6974
18 7960 0.110 3485 6190 0.098 2425 5310 0.081 1715 14150 0.120 6818
20 7170 0.121 3480 5570 0.109 2420 4780 0.089 1710 12740 0.133 6801
4

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION




ALU - Unequal pitch - Square

OSAWA

CUTTING PARAMETERS

HFAL4
Material Grou
150515 -1 (= =] [ =]
Material Alluminium < 12% Si - Alluminium > 12% Si - Brass and bronze Plastics
Copper Alloy Copper Alloy
a® x ae 15°x0.5D 10°x 0.5D 7°x0.5D 15°x 0.5D
Vc (m/min) 300-500 200-400 200-300 600-1000
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
3 42460 | 0.020 3355 31850 | 0.017 2185 | 26540 | 0.015 1545 50000 | 0.022 4344
RAMPING 4 31850 | 0.026 3355 | 23890 | 0.023 2185 19900 | 0.019 1544 | 50000 | 0.029 5792
5 25480 0.033 3355 19110 0.029 2185 15920 0.024 1544 50000 0.036 7240
6 21230 | 0.039 3305 15920 | 0.034 2150 13270 | 0.029 1521 42460 | 0.043 7266
8 15920 | 0.051 3275 11940 | 0.045 2135 9950 0.038 1509 | 31850 | 0.057 7211
10 12740 0.063 3200 9550 0.055 2085 7960 0.046 1474 25480 0.069 7043
12 10620 | 0.072 3050 7960 0.062 1985 6630 0.053 1403 | 21230 | 0.079 6707
14 9100 0.084 3050 6820 0.073 1985 5690 0.062 1405 18200 | 0.092 6708
16 7960 0.096 3050 5970 0.083 1985 4980 0.071 1405 15920 0.105 6706
18 7080 0.105 2980 5310 0.092 1945 4420 0.078 1372 14150 | 0.116 6556
20 6370 0.117 2975 4780 0.101 1940 3980 0.086 1369 12740 | 0.128 6540
Material Grou
150513 [ [= [ [ [
Material Alluminium < 12% Si - Alluminium > 12% Si - Brass and bronze Plastics
Copper Alloy Copper Alloy
ap x ae D x 0.4D D x 0.4D D x 0.4D D x 0.4D
Vc (m/min) 300-500 200-400 150-350 600-1000
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
3 42460 | 0.030 5040 | 31850 | 0.027 3410 | 26540 | 0.024 2520 | 50000 | 0.033 6530
VERTICAL 4 31850 0.040 5050 23890 0.036 3410 19900 0.032 2520 50000 0.044 8710
5 25480 | 0.050 5050 19110 | 0.045 3410 15920 | 0.040 2520 50000 | 0.054 | 10890
6 21230 | 0.059 4970 15920 | 0.053 3350 13270 | 0.047 2480 | 42460 | 0.064 | 10930
8 15920 0.077 4930 11940 0.070 3330 9950 0.062 2460 31850 0.085 10850
10 12740 | 0.095 4820 9550 0.085 3250 7960 0.076 2410 | 25480 | 0.104 | 10590
12 10620 | 0.108 4590 7960 0.097 3090 6630 0.086 2290 | 21230 | 0.119 | 10090
14 9100 0.126 4590 6820 0.113 3090 5690 0.101 2290 18200 0.139 10090
16 7960 0.144 4580 5970 0.130 3090 4980 0.115 2290 15920 | 0.158 | 10090
18 7080 0.158 4490 5310 0.143 3030 4420 0.127 2240 14150 | 0.174 9860
20 6370 0.176 4470 4780 0.158 3020 3980 0.140 2240 12740 0.193 9840
Material Grou
1SO 513 . m m m m m
Material Alluminium < 12% Si - Alluminium > 12% Si - Brass and bronze Plastics
Copper Alloy Copper Alloy
ap x ae DxD DxD 0.5DxD 0.5DxD
Ve (m/min) 270-370 190-290 150-250 590-690
D n fn vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
3 33970 0.015 2020 25480 0.013 1360 21230 0.012 1010 50000 0.016 3270
DRILLING 4 25480 | 0.020 2020 19110 | 0.018 1360 15920 | 0.016 1010 | 50000 | 0.022 4360
5 20380 | 0.025 2020 15290 | 0.022 1360 12740 | 0.020 1010 | 40760 | 0.027 4440
6 16990 0.029 1990 12740 0.026 1340 10620 0.023 990 33970 0.032 4370
8 12740 | 0.039 1970 9550 0.035 1330 7960 0.031 990 25480 | 0.043 4340
10 10190 | 0.047 1930 7640 0.043 1300 6370 0.038 960 20380 | 0.052 4240
12 8490 0.054 1830 6370 0.049 1240 5310 0.043 920 16990 0.059 4040
14 7280 0.063 1830 5460 0.057 1240 4550 0.050 920 14560 | 0.069 4040
16 6370 0.072 1830 4780 0.065 1240 3980 0.058 920 12740 | 0.079 4040
18 5660 0.079 1790 4250 0.071 1210 3540 0.063 200 11320 0.087 3940
20 5100 0.088 1790 3820 0.079 1210 3180 0.070 890 10190 | 0.097 3930

500

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION




ALU - Unequal pitch - Corner radius

OSAWA

HFAL3

0SAWA M || ZZ 2@ éggggl
nornt || ALU POLISHED 7,
o ] 30° || RADIUS | | z3UP
cylindrical shank, 3 flutes, corner radius
CR
*
* 1stchoice ¥ suitable CR
o < 1
© ol [ AN b

SLOTTING | (SIDE MILLING| | HELICAL RAMPING | | VERTICAL | | DRILLING ‘ }‘* |4"
‘ L |

D D Tol. CR CR Tol. d(h6) I K L z EDP No. Stock
2 0/-0.030 0.10 +/-0.010 6 6.5 50 3 HFAL301020 h
3 0/-0.030 0.10 +/-0.010 6 9 50 3 HFAL301030 h
4 0/-0.030 0.10 +/-0.010 6 12 50 3 HFAL301040 h
5 0/-0.030 0.10 +/-0.010 6 15 50 3 HFAL301050 h
6 0/-0.030 0.10 +/-0.010 6 20 60 3 HFAL301060 h
8 0/-0.030 0.10 +/-0.010 8 20 64 3 HFAL301080 h
10 0/-0.030 0.10 +/-0.010 10 22 75 3 HFAL301100 h
12 0/-0.030 0.10 +/-0.010 12 25 75 3 HFAL301120 h
14 0/-0.030 0.10 +/-0.010 14 32 90 3 HFAL301140 h
16 0/-0.030 0.10 +/-0.010 16 32 90 3 HFAL301160 h
20 0/-0.030 0.10 +/-0.010 20 38 100 3 HFAL301200 h

h stock standard ¥ non-standard stock M stock exhaustion

HF\/H/UP

\

MEF

MEX

\

UH

\

HSS/CO'}‘SSP
E’\D M LLS

\

CARBIDE
BURRS

\

501



ALU - Unequal pitch - Corner radius

OSAWA

502

CUTTING PARAMETERS

HFAL3
Material Grou
150515 [ (= =] [ =]
Material AIIurgmum <12% Si - Alluminium > 12% Si - Brass and bronze Plastics
opper Alloy Copper Alloy
ap x ae DxD DxD DxD DxD
Vc (m/min) 300-500 200-400 150-350 600-900
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
2 50000 | 0.022 3300 | 47770 | 0.019 2680 | 39810 | 0.015 1840 50000 | 0.024 3630
3 42460 | 0.033 4200 | 31850 | 0.028 2680 | 26540 | 0.023 1840 | 50000 | 0.036 5450
SLOTTING 4 31850 0.044 4200 23890 0.037 2680 19900 0.031 1840 50000 0.048 7260
5 25480 | 0.055 4200 19110 | 0.047 2680 15920 | 0.039 1840 | 47770 | 0.061 8670
6 21230 | 0.065 4140 15920 | 0.055 2640 13270 | 0.046 1810 | 39810 | 0.072 8540
8 15920 0.086 4110 11940 0.073 2620 9950 0.060 1800 29860 0.095 8470
10 12740 | 0.105 4010 9550 0.089 2560 7960 0.074 1760 | 23890 | 0.116 8280
12 10620 | 0.120 3820 7960 0.102 2440 6630 0.084 1670 19900 | 0.132 7880
14 9100 0.140 3820 6820 0.119 2430 5690 0.098 1670 17060 0.154 7880
16 7960 0.160 3820 5970 0.136 2440 4980 0.112 1670 14930 | 0.176 7880
18 7080 0.176 3740 5310 0.150 2380 4420 0.123 1630 13270 | 0.194 7710
20 6370 0.195 3730 4780 0.166 2380 3980 0.137 1630 11940 0.215 7680
Material Grou
150515 [ [= [ [ [
Material Alluminium < 12% Si - Alluminium > 12% Si - Brass and bronze Plastics
Copper Alloy Copper Alloy
ap x ae 1.5D x 0.5D 1.5D x 0.5D 1.5D x 0.5D 1.5D x 0.5D
Ve (m/min) 300-600 200-500 200-400 600-1000
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
2 50000 | 0.026 3960 | 55730 | 0.024 3970 | 47770 | 0.021 3030 | 50000 | 0.029 4360
3 47770 0.040 5680 37150 0.036 3970 31850 0.032 3030 50000 0.044 6530
SIDE MILLING 4 35830 | 0.053 5680 | 27870 | 0.048 3970 | 23890 | 0.042 3030 50000 | 0.058 8710
5 28660 | 0.066 5670 | 22290 | 0.059 3970 19110 | 0.053 3030 | 50000 | 0.073 | 10890
6 23890 0.078 5590 18580 0.070 3910 15920 0.062 2980 42460 0.086 10930
8 17910 | 0.103 5540 13930 | 0.093 3880 11940 | 0.083 2960 | 31850 | 0.114 | 10850
10 14330 | 0.126 5420 11150 | 0.113 3790 9550 0.101 2890 | 25480 | 0.139 | 10590
12 11940 0.144 5160 9290 0.130 3610 7960 0.115 2750 21230 0.158 10090
14 10240 | 0.168 5160 7960 0.151 3610 6820 0.134 2750 18200 | 0.185 | 10090
16 8960 0.192 5160 6970 0.173 3610 5970 0.154 2750 15920 | 0.211 10090
18 7960 0.211 5040 6190 0.190 3530 5310 0.169 2690 14150 0.232 9860
20 7170 0.234 5030 5570 0.211 3520 4780 0.187 2680 12740 | 0.257 9840
Material Grou
1SO 513 . m m m m m
Material Alluminium < 12% Si - Alluminium > 12% Si - Brass and bronze Plastics
Copper Alloy Copper Alloy
a® x ae 8°x 0.5D 5°x0.5D 5°x0.5D 8°x0.5D
Vc (m/min) 300-500 200-400 150-350 600-900
D n fn vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
2 50000 0.015 2280 47770 0.014 1950 39810 0.011 1339 50000 0.017 2510
3 42460 | 0.023 2905 31850 | 0.020 1950 | 26540 | 0.017 1339 | 50000 | 0.025 3764
HELICAL 4 31850 | 0.030 2905 | 23890 | 0.027 1950 19900 | 0.022 1339 | 50000 | 0.033 5019
5 25480 0.038 2905 19110 0.034 1950 15920 0.028 1339 47770 0.042 5994
6 21230 | 0.045 2860 15920 | 0.040 1920 13270 | 0.033 1319 | 39810 | 0.049 5904
8 15920 | 0.059 2840 11940 | 0.053 1905 9950 0.044 1308 | 29860 | 0.065 5859
10 12740 0.073 2775 9550 0.065 1860 7960 0.054 1278 23890 0.080 5723
12 10620 0.083 2645 7960 0.074 1775 6630 0.061 1217 19900 0.091 5448
14 9100 0.097 2640 6820 0.087 1775 5690 0.071 1218 17060 0.106 5449
16 7960 0.111 2640 5970 0.099 1775 4980 0.082 1218 14930 0.122 5450
18 7080 0.122 2585 5310 0.109 1735 4420 0.090 1189 13270 0.134 5328
20 6370 0.135 2575 4780 0.121 1730 3980 0.099 1187 11940 | 0.148 5312

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION




ALU - Unequal pitch - Corner radius

OSAWA

CUTTING PARAMETERS

HFAL3
Material Grou
150515 -1 (= =] [ =]
Material AIIurgmum <12% Si - Alluminium > 12% Si - Brass and bronze Plastics
opper Alloy Copper Alloy
a® x ae 15°x 0.5D 10° x 0.5D 7°x0.5D 15°x 0.5D
Vc (m/min) 300-500 200-400 150-350 600-900
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
2 50000 | 0.015 2194 | 47770 | 0.013 1822 | 39810 | 0.011 1287 50000 | 0.016 2413
3 42460 | 0.022 2794 | 31850 | 0.019 1822 | 26540 | 0.016 1287 | 50000 | 0.024 3620
RAMPING 4 31850 | 0.029 2795 | 23890 | 0.025 1822 19900 | 0.022 1287 | 50000 | 0.032 4826
5 25480 | 0.037 2795 19110 | 0.032 1822 15920 | 0.027 1287 | 47770 | 0.040 5764
6 21230 | 0.043 2752 15920 | 0.038 1794 13270 | 0.032 1268 | 39810 | 0.048 5677
8 15920 | 0.057 2731 11940 | 0.050 1780 9950 0.042 1258 | 29860 | 0.063 5634
10 12740 | 0.070 2668 9550 0.061 1738 7960 0.051 1228 | 23890 | 0.077 5503
12 10620 | 0.080 2542 7960 0.069 1656 6630 0.059 1169 19900 | 0.088 5239
14 9100 0.093 2541 6820 0.081 1655 5690 0.069 1171 17060 | 0.102 5240
16 7960 0.106 2540 5970 0.092 1656 4980 0.078 1171 14930 | 0.117 5241
18 7080 0.117 2485 5310 0.102 1620 4420 0.086 1143 13270 | 0.129 5124
20 6370 0.130 2477 4780 0.113 1616 3980 0.096 1141 11940 | 0.143 5108
Material Grou
150513 [ [= [ [ [
Material Alluminium < 12% Si - Alluminium > 12% Si - Brass and bronze Plastics
Copper Alloy Copper Alloy
ap x ae D x 0.4D D x 0.4D D x 0.4D D x 0.4D
Ve (m/min) 300-500 200-400 150-350 600-900
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) |(mm/min)
2 50000 | 0.022 3300 | 47770 | 0.020 2840 39810 | 0.018 2100 | 50000 | 0.024 3630
3 42460 | 0.033 4200 | 31850 | 0.030 2840 | 26540 | 0.026 2100 | 50000 | 0.036 5450
VERTICAL 4 31850 | 0.044 4200 | 23890 | 0.040 2840 19900 | 0.035 2100 50000 | 0.048 7260
5 25480 | 0.055 4200 19110 | 0.050 2840 15920 | 0.044 2100 | 47770 | 0.061 8670
6 21230 | 0.065 4140 15920 | 0.059 2790 13270 | 0.052 2070 | 39810 | 0.072 8540
8 15920 | 0.086 4110 11940 | 0.077 2770 9950 0.069 2050 | 29860 | 0.095 8470
10 12740 | 0.105 4010 9550 0.095 2710 7960 0.084 2010 | 23890 | 0.116 8280
12 10620 | 0.120 3820 7960 0.108 2580 6630 0.096 1910 19900 | 0.132 7880
14 9100 0.140 3820 6820 0.126 2580 5690 0.112 1910 17060 | 0.154 7880
16 7960 0.160 3820 5970 0.144 2580 4980 0.128 1910 14930 | 0.176 7880
18 7080 0.176 3740 5310 0.158 2520 4420 0.141 1870 13270 | 0.194 7710
20 6370 0.195 3730 4780 0.176 2520 3980 0.156 1860 11940 | 0.215 7680
Material Grou
1SO 513 . m m m m m
Material Alluminium < 12% Si - Alluminium > 12% Si - Brass and bronze Plastics
Copper Alloy Copper Alloy
ap x ae DxD DxD 0.5D xD 0.5DxD
Ve (m/min) 270-370 190-290 150-250 500-700
D n fn vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
2 50000 | 0.011 1650 | 38220 | 0.010 1140 | 31850 | 0.009 840 50000 | 0.012 1820
@ 3 33970 | 0.017 1680 | 25480 | 0.015 1140 | 21230 | 0.013 840 50000 | 0.018 2720
DRILLING 4 25480 | 0.022 | 1680 | 19110 | 0.020 | 1140 | 15920 | 0.018 840 | 47770 | 0.024 | 3470
5 20380 | 0.028 1680 15290 | 0.025 1140 12740 | 0.022 840 38220 | 0.030 3470
6 16990 | 0.033 1660 12740 | 0.029 1120 10620 | 0.026 830 31850 | 0.036 3420
8 12740 | 0.043 1640 9550 0.039 1110 7960 0.034 820 23890 | 0.047 3390
10 10190 | 0.053 1600 7640 0.047 1080 6370 0.042 800 19110 | 0.058 3310
12 8490 0.060 1530 6370 0.054 1030 5310 0.048 760 15920 | 0.066 3150
14 7280 0.070 1530 5460 0.063 1030 4550 0.056 760 13650 | 0.077 3150
16 6370 0.080 1530 4780 0.072 1030 3980 0.064 760 11940 | 0.088 3150
18 5660 0.088 1490 4250 0.079 1010 3540 0.070 750 10620 | 0.097 3080
20 5100 0.098 1490 3820 0.088 1010 3180 0.078 740 9550 0.107 3070

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION
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ALU - Unequal pitch - Corner radius OSAWA

0SAWA
NORM

HFAS3

cylincrical shank, reduced neck, 3 flutes, long reach,

L4

RADIUS

3UP

MG

corner radius
CR

Z

———

‘ * dJ<D /CR

* 1stchoice ¥ suitable

dne fF——— XY b
—
SLOTTING | [SIDE MILLING HELICAL RAMPING | | VERTICAL DRILLING - |
I

D D Tol. CR CRTol. d(hé) | 11 d1 L z EDP No. Stock
3 | 0/0.030 0.2 +/-0.010 6 5 18 2.80 60 4 HFA5302030 h
3 | 0/0.030 0.5 +/-0.010 6 5 18 2.80 60 3 HFA5305030 h
4 | 00030 0.5 +/:0.010 6 6 22 3.80 60 3 HFA5305040 h
4 | 00030 1.0 +/:0.010 6 6 22 3.80 60 3 HFA5310040 h
5 | 0/-0.030 0.5 +/-0.010 6 8 24 4.80 60 g HFA5305050 h
5 | 0/0.030 10 +/-0.010 6 8 24 4.80 60 3 HFA5310050 h
6 | 0/-0.030 0.5 +/:0.010 6 9 29 5.80 65 B HFA5305060 h
6 | 0/-0.030 10 +/:0.010 6 9 29 5.80 65 3 HFA5310060 h
6 | 0/-0.030 2.0 +/-0.010 6 9 29 5.80 65 g HFA5320060 h
8 | 0/-0.030 0.5 +/-0.010 8 12 39 7.80 75 3 HFA5305080 h
8 | 0/0.030 10 +/:0.010 8 12 39 7.80 75 B HFA5310080 h
8 | 0/0.030 2.0 +/:0.010 8 12 39 7.80 75 3 HFA5320080 h
8 | 0/0.030 3.0 +/-0.010 8 12 39 7.80 75 g HFA5330080 h
10 | 040030 0.5 +:0.010 | 10 15 52 9.80 100 3 HFA5305100 h
10 | 040030 10 +:0.010 | 10 15 52 9.80 100 B HFA5310100 h
10 | 040030 2.0 +:0010 | 10 15 52 9.80 100 3 HFA5320100 h
10 | 0-0030 3.0 +:0010 | 10 15 52 9.80 100 2 HFA5330100 h
10 | 040030 4.0 10010 | 10 15 52 9.80 100 3 HFA5340100 h
12 | 040030 0.5 10010 | 12 18 62 11.80 | 120 : HFA5305120 h
12| 040030 1.0 10010 | 12 18 62 11.80 | 120 3 HFA5310120 h
12 | 040030 2.0 10010 | 12 18 62 11.80 | 120 3 HFA5320120 h
12| 0/0030 3.0 10010 | 12 18 62 11.80 | 120 3 HFA5330120 h
12 0/-0.030 4.0 +/-0.010 12 18 62 11.80 120 3 HFA5340120 h
16 | 0-0030 0.5 10010 | 16 24 82 1570 | 130 3 HFA5305160 h
16 0/-0.030 1.0 +/-0.010 16 24 82 15.70 130 3 HFA5310160 h
16 | 00030 2.0 10010 | 16 24 82 1570 | 130 3 HFA5320160 h
16 | 00030 3.0 10010 | 16 24 82 1570 | 130 B HFA5330160 h
16 | 0-0030 4.0 +:0010 | 16 24 82 1570 | 130 3 HFA5340160 h
20 | 0/0.030 0.5 +:0010 | 20 30 100 | 1970 | 150 3 HFA5305200 h
20 | 0/-0.030 10 10010 | 20 30 100 | 1970 | 150 3 HFA5310200 h
20 | 0/-0.030 2.0 40010 | 20 30 100 | 1970 | 150 B HFA5320200 h
20 | 0/-0.030 3.0 +:0010 | 20 30 100 | 1970 | 150 3 HFA5330200 h
20 | 0/-0.030 4.0 +:0010 | 20 30 100 | 1970 | 150 3 HFA5340200 h

h stock standard ¥ non-standard stock M stock exhaustion
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ALU - Unequal pitch - Corner radius

OSAWA

CUTTING PARAMETERS

HFAS53
Material Grou
150515 -1 (= =] [ =]
Material Alluminium < 12% Si - Alluminium > 12% Si - Brass and bronze Plastics
Copper Alloy Copper Alloy
ap x ae 0.5DxD 0.5DxD 0.5DxD 0.5DxD
Vc (m/min) 200-500 150-350 150-250 500-900
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
3 37150 | 0.026 2940 | 26540 | 0.022 1790 | 21230 | 0.018 1180 50000 | 0.029 4360
4 27870 | 0.035 2940 19900 | 0.030 1790 15920 | 0.025 1180 | 50000 | 0.039 5810
5 22290 0.044 2940 15920 0.037 1790 12740 0.031 1180 44590 0.048 6470
6 18580 | 0.052 2900 13270 | 0.044 1760 10620 | 0.036 1160 | 37150 | 0.057 6370
8 13930 | 0.069 2880 9950 0.058 1750 7960 0.048 1150 | 27870 | 0.076 6330
10 11150 0.084 2810 7960 0.071 1710 6370 0.059 1120 22290 0.092 6180
12 9290 0.096 2680 6630 0.082 1620 5310 0.067 1070 18580 | 0.106 5890
14 7960 0.112 2670 5690 0.095 1630 4550 0.078 1070 15920 | 0.123 5880
16 6970 0.128 2680 4980 0.109 1630 3980 0.090 1070 13930 0.141 5880
18 6190 0.141 2610 4420 0.120 1590 3540 0.099 1050 12380 | 0.155 5750
20 5570 0.156 2610 3980 0.133 1580 3180 0.109 1040 11150 | 0.172 5740
Material Grou
e m mm m e
Material Alluminium < 12% Si - Alluminium > 12% Si - Brass and bronze Plastics
Copper Alloy Copper Alloy
ap x ae 1.5D x 0.5D 1.5D x 0.5D 1.5D x 0.5D 1.5D x 0.5D
Vc (m/min) 300-500 200-400 150-350 600-900
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
3 42460 | 0.032 4040 | 31850 | 0.029 2720 | 26540 | 0.025 2020 | 50000 | 0.035 5230
4 31850 0.042 4040 23890 0.038 2720 19900 0.034 2020 50000 0.046 6970
5 25480 | 0.053 4040 19110 | 0.048 2720 15920 | 0.042 2020 | 47770 | 0.058 8320
6 21230 | 0.062 3970 15920 | 0.056 2680 13270 | 0.050 1990 | 39810 | 0.069 8200
8 15920 0.083 3940 11940 0.074 2660 9950 0.066 1970 29860 0.091 8140
10 12740 | 0.101 3850 9550 0.091 2600 7960 0.081 1930 | 23890 | 0.111 7950
12 10620 | 0.115 3670 7960 0.104 2480 6630 0.092 1830 19900 | 0.127 7570
14 9100 0.134 3670 6820 0.121 2470 5690 0.108 1840 17060 0.148 7570
16 7960 0.154 3670 5970 0.138 2480 4980 0.123 1840 14930 | 0.169 7570
18 7080 0.169 3590 5310 0.152 2420 4420 0.135 1790 13270 | 0.186 7400
20 6370 0.187 3580 4780 0.168 2420 3980 0.150 1790 11940 0.206 7380
Material Grou
1SO 513 . m m m m m
Material Alluminium < 12% Si - Alluminium > 12% Si - Brass and bronze Plastics
Copper Alloy Copper Alloy
a® x ae 8°x 0.5D 5°x0.5D 5°x 0.5D 8°x 0.5D
Vc (m/min) 200-500 150-350 200-400 500-900
D n fn vf n fn vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
@ 3 37150 | 0.018 | 2035 | 26540 | 0.016 | 1300 | 31850 | 0.013 | 1285 | 50000 | 0.020 | 3010
HELICAL 4 27870 | 0.024 2035 19900 | 0.022 1300 | 23890 | 0.018 1285 | 50000 | 0.027 4015
5 22290 | 0.030 2035 15920 | 0.027 1300 19110 | 0.022 1285 | 44590 | 0.033 4475
6 18580 | 0.036 | 2005 | 13270 | 0.032 | 1280 | 15920 | 0.027 | 1265 | 37150 | 0.040 | 4405
8 13930 | 0.048 1990 9950 0.043 1270 11940 | 0.035 1255 | 27870 | 0.052 4375
10 11150 | 0.058 1945 7960 0.052 1240 9550 0.043 1225 | 22290 | 0.064 4270
12 9290 | 0.066 | 1850 | 6630 | 0.059 | 1180 | 7960 | 0.049 | 1170 | 18580 | 0.073 | 4070
14 7960 0.077 1850 5690 0.069 1185 6820 0.057 1170 15920 | 0.085 4070
16 6970 0.088 1850 4980 0.079 1185 5970 0.065 1170 13930 | 0.097 4070
18 6190 | 0.097 | 1810 | 4420 | 0087 | 1155 | 5310 | 0.072 | 1145 | 12380 | 0.107 | 3975
20 5570 0.108 1800 3980 0.097 1155 4780 0.080 1140 11150 | 0.119 3970
4

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION




ALU - Unequal pitch - Corner radius

OSAWA

506

CUTTING PARAMETERS

HFAS53
Material Grou
150515 -1 (= =] [ =]
Material Alluminium < 12% Si - Alluminium > 12% Si - Brass and bronze Plastics
Copper Alloy Copper Alloy
a® x ae 15°xD 10°xD 7°xD 15°xD
Vc (m/min) 200-500 150-350 200-400 500-900
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
3 37150 | 0.018 1955 | 26540 | 0.014 1095 | 21230 | 0.013 825 50000 | 0.019 2895
RAMPING 4 27870 | 0.023 1955 19900 | 0.018 1095 15920 | 0.017 825 50000 | 0.026 3860
5 22290 | 0.029 1955 15920 | 0.023 1095 12740 | 0.022 825 44590 | 0.032 4305
6 18580 | 0.035 1925 13270 | 0.027 1075 10620 | 0.025 810 37150 | 0.038 4240
8 13930 | 0.046 1910 9950 0.036 1070 7960 0.034 805 27870 | 0.050 4205
10 11150 | 0.056 1870 7960 0.044 1045 6370 0.041 785 22290 | 0.061 4110
12 9290 0.064 1780 6630 0.050 995 5310 0.047 750 18580 | 0.070 3915
14 7960 0.074 1780 5690 0.058 995 4550 0.055 750 15920 | 0.082 3910
16 6970 0.085 1780 4980 0.067 995 3980 0.063 750 13930 | 0.094 3910
18 6190 0.094 1740 4420 0.073 970 3540 0.069 735 12380 | 0.103 3825
20 5570 0.104 1735 3980 0.081 970 3180 0.076 730 11150 | 0.114 3815
Material Grou
e m mm m e
Material Alluminium < 12% Si - Alluminium > 12% Si - Brass and bronze Plastics
Copper Alloy Copper Alloy
ap x ae D x 0.4D D x 0.4D D x 0.4D D x 0.4D
Ve (m/min) 200-500 150-350 150-250 500-900
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
3 37150 | 0.026 2940 | 26540 | 0.024 1890 | 21230 | 0.021 1350 | 50000 | 0.029 4360
VERTICAL 4 27870 | 0.035 2940 19900 | 0.032 1890 15920 | 0.028 1340 | 50000 | 0.039 5810
5 22290 | 0.044 2940 15920 | 0.040 1890 12740 | 0.035 1350 | 44590 | 0.048 6470
6 18580 | 0.052 2900 13270 | 0.047 1860 10620 | 0.042 1330 | 37150 | 0.057 6370
8 13930 | 0.069 2880 9950 0.062 1850 7960 0.055 1310 | 27870 | 0.076 6330
10 11150 | 0.084 2810 7960 0.076 1810 6370 0.067 1280 | 22290 | 0.092 6180
12 9290 0.096 2680 6630 0.086 1720 5310 0.077 1220 18580 | 0.106 5890
14 7960 0.112 2670 5690 0.101 1720 4550 0.090 1220 15920 | 0.123 5880
16 6970 0.128 2680 4980 0.115 1720 3980 0.102 1220 13930 | 0.141 5880
18 6190 0.141 2610 4420 0.127 1680 3540 0.113 1200 12380 | 0.155 5750
20 5570 0.156 2610 3980 0.140 1680 3180 0.125 1190 11150 | 0.172 5740
Material Grou
1SO 513 . m m m m m
Material Alluminium < 12% Si - Alluminium > 12% Si - Brass and bronze Plastics
Copper Alloy Copper Alloy
ap x ae 0.5DxD 0.5D xD 0.5DxD 0.5DxD
Vc (m/min) 230-330 150-250 110-210 510-610
D n fn vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
3 29720 | 0.013 1180 | 21230 | 0.012 760 16990 | 0.011 540 50000 | 0.015 2180
DRILLING 4 22290 | 0.018 1180 15920 | 0.016 760 12740 | 0.014 540 44590 | 0.019 2590
5 17830 | 0.022 1180 12740 | 0.020 760 10190 | 0.018 540 35670 | 0.024 2590
6 14860 | 0.026 1160 10620 | 0.023 750 8490 0.021 530 29720 | 0.029 2550
8 11150 | 0.034 1150 7960 0.031 740 6370 0.028 530 22290 | 0.038 2530
10 8920 0.042 1120 6370 0.038 720 5100 0.034 510 17830 | 0.046 2470
12 7430 0.048 1070 5310 0.043 690 4250 0.038 490 14860 | 0.053 2350
14 6370 0.056 1070 4550 0.050 690 3640 0.045 490 12740 | 0.062 2350
16 5570 0.064 1070 3980 0.058 690 3180 0.051 490 11150 | 0.070 2350
18 4950 0.070 1050 3540 0.063 670 2830 0.056 480 9910 0.077 2300
20 4460 0.078 1040 3180 0.070 670 2550 0.062 480 8920 0.086 2300

PARAMETERS SUGGESTED WITH HIGH POWER MILLING CHUCK AND STABLE MACHINING CONDITION




ALU - Square OSAWA

MDCSA1 osama || pp g |

/)
NORM POLISHED 25° SQUARE ‘ n ’

cylindrical shank, 1 flute, polished

fr— 4

I

* 1stchoice ¥ suitable

ol | g

SLOTTING | (SIDE MILLING| | DRILLING ! L Fﬁl;’!
D D Tol. C CTol. d(hé) | 1 L z EDP No. Stock
2 0/-0.020 2 10 40 1 MDCSA1020 h
3 0/-0.020 3 12 40 1 MDCSA1030 h
4 0/-0.020 4 15 50 1 MDCSA1040 h
5 0/-0.020 5 16 50 1 MDCSA1050 h
6 0/-0.020 6 20 60 1 MDCSA1060 h
8 0/-0.020 8 22 63 1 MDCSA1080 h
10 0/-0.020 10 25 72 1 MDCSA1100 h
12 0/-0.020 12 30 83 1 MDCSA1120 h

MEX

\

UH

\

HSS/CO psgp
END Mg

—
CARBIDE
BURRS

\

h stock standard ¥ non-standard stock M stock exhaustion
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ALU - Square

OSAWA

508

CUTTING PARAMETERS

Material Group
150 513 V1] [Nz ] v 4] [Ns|
Material Alluminium < 12% Si - Alluminium > 12% Si - Brass and bronze Plastics
Copper Alloy Copper Alloy
ap x ae 0.5DxD 0.5DxD 0.5DxD 0.5DxD
Ve (m/min) 300-500 200-400 150-350 400-600
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
2 50000 | 0.023 1130 | 47770 | 0.019 910 39810 | 0.016 630 50000 | 0.023 1130
3 42460 | 0.030 1270 | 31850 | 0.026 810 31850 | 0.021 670 50000 | 0.030 1500
4 35830 | 0.039 1400 | 27870 | 0.033 920 23890 | 0.027 650 39810 | 0.039 1550
5 28660 | 0.049 1400 | 22290 | 0.041 920 19110 | 0.034 650 38220 | 0.049 1860
6 23890 | 0.058 1380 18580 | 0.049 910 15920 | 0.040 640 31850 | 0.058 1840
8 17910 | 0.079 1410 13930 | 0.067 930 11940 | 0.055 660 23890 | 0.079 1880
10 14330 | 0.098 1400 11150 | 0.083 920 9550 0.068 650 19110 | 0.098 1860
12 11940 | 0.116 1390 9290 0.099 920 7960 0.081 650 15920 | 0.116 1850
<D3apxaeDx0.25D
Material Group
150513 i Nz s [N NS
Material Alluminium < 12% Si - Alluminium > 12% Si - Brass and bronze Plastics
Copper Alloy Copper Alloy
ap x ae D x 0.5D D x 0.5D D x 0.5D D x 0.5D
Vc (m/min) 300-600 200-500 200-400 400-800
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
2 50000 | 0.030 1500 | 50000 | 0.026 1280 | 47770 | 0.021 1000 | 50000 | 0.030 1500
3 47770 | 0.040 1910 | 37150 | 0.034 1260 | 31850 | 0.028 890 50000 | 0.040 2000
4 35830 | 0.052 1860 | 27870 | 0.044 1230 | 23890 | 0.036 870 47770 | 0.052 2480
5 28660 | 0.065 1860 | 22290 | 0.055 1230 19110 | 0.046 870 38220 | 0.065 2480
6 23890 | 0.077 1840 18580 | 0.065 1220 15920 | 0.054 860 31850 | 0.077 2450
8 17910 | 0.105 1880 13930 | 0.089 1240 11940 | 0.074 880 23890 | 0.105 2510
10 14330 | 0.130 1860 11150 | 0.111 1230 9550 0.091 870 19110 | 0.130 2480
12 11940 | 0.155 1850 9290 0.132 1220 7960 0.109 860 15920 | 0.155 2470
< D3 apxaeDx0.25D
Material Group
e V1] [Nz ] n3) 4] 5|
Material Alluminium < 12% Si - Alluminium > 12% Si - Brass and bronze Plastics
Copper Alloy Copper Alloy
ap x ae DxD DxD DxD 0.5DxD
Vc (m/min) 200-400 150-350 100-300 300-500
@ D n n Vi n n vi n n vi n n Vi
DRILLING (mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) |(mm/min)
2 47770 | 0.011 540 39810 | 0.010 380 31850 | 0.008 250 50000 | 0.011 560
3 31850 | 0.015 480 26540 | 0.013 340 21230 | 0.011 220 42460 | 0.015 640
4 23890 | 0.020 470 19900 | 0.017 330 15920 | 0.014 220 31850 | 0.020 620
5 19110 | 0.024 470 15920 | 0.021 330 12740 | 0.017 220 25480 | 0.024 620
6 15920 | 0.029 460 13270 | 0.025 330 10620 | 0.020 210 21230 | 0.029 610
8 11940 | 0.039 470 9950 0.033 330 7960 0.028 220 15920 | 0.039 630
10 9550 0.049 470 7960 0.041 330 6370 0.034 220 12740 | 0.049 620
12 7960 0.058 460 6630 0.049 330 5310 0.041 220 10620 | 0.058 620
<D3apxae0.5DxD



ALU - Square

OSAWA

MDCSA2 osaa | pyyy L2 | VA P
o ) noRH POLSHED|| 75 || squaRe 2
cylindrical shank, 2 flutes, polished
*
% 1stchoice ¥ suitable
ano] | =~ P
SLOTTING | (SIDE MILLING| | DRILLING ‘ L Fﬁ |4"
= gl
D D Tol. c CTol. d(hé) I 1 L z EDP No. Stock
1 0/-0.020 4 3 40 2 MDCSA2010 h
1.5 0/-0.020 4 4.5 40 2 MDCSA2015 h
2 0/-0.020 4 6.5 40 2 MDCSA2020 h
25 0/-0.020 4 6.5 40 2 MDCSA2025 h
3 0/-0.030 6 8 57 2 MDCSA2030 h
a 0/-0.030 6 11 57 2 MDCSA2040 h
5 0/-0.030 6 13 57 2 MDCSA2050 h
6 0/-0.030 6 13 57 2 MDCSA2060 h
8 0/-0.030 8 19 63 2 MDCSA2080 h
10 0/-0.030 10 22 72 2 MDCSA2100 h
12 0/-0.030 12 26 83 2 MDCSA2120 h
14 0/-0.030 14 26 83 2 MDCSA2140 h
16 0/-0.030 16 32 92 2 MDCSA2160 h
18 0/-0.030 18 32 92 2 MDCSA2180 h
20 0/-0.030 20 38 104 2 MDCSA2200 h

h stock standard ¥ non-standard stock M stock exhaustion
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ALU - Square

OSAWA

CUTTING PARAMETERS

MDCSA2
Material Grou
1SO 513 . m m m m m
Material Alluminium < 12% Si - Alluminium > 12% Si - Brass and bronze Plastics
Copper Alloy Copper Alloy
ap x ae 0.5DxD 0.5DxD 0.5DxD 0.5DxD
Ve (m/min) 200-600 150-350 150-250 500-900
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
1 50000 | 0.011 1120 | 50000 | 0.010 950 50000 | 0.008 780 50000 | 0.011 1120
1.5 50000 | 0.017 1680 | 50000 | 0.014 1430 | 42460 | 0.012 1000 50000 | 0.017 1680
2 50000 | 0.022 2240 | 39810 | 0.019 1520 | 31850 | 0.016 1000 | 50000 | 0.022 2240
3 37150 | 0.028 2100 | 26540 | 0.024 1270 | 21230 | 0.020 840 50000 | 0.028 2820
4 27870 | 0.038 2090 19900 | 0.032 1270 15920 | 0.026 840 50000 | 0.038 3750
5 22290 | 0.047 2100 15920 | 0.040 1270 12740 | 0.033 840 44590 | 0.047 4200
6 18580 | 0.056 2090 13270 | 0.048 1270 10620 | 0.039 840 37150 | 0.056 4190
8 13930 | 0.075 2080 9950 0.064 1270 7960 0.052 830 27870 | 0.075 4170
10 11150 | 0.094 2090 7960 0.080 1270 6370 0.066 840 22290 | 0.094 4170
12 9290 0.112 2080 6630 0.095 1260 5310 0.078 830 18580 | 0.112 4160
14 7960 0.130 2080 5690 0.111 1260 4550 0.091 830 15920 | 0.130 4150
16 6970 0.148 2060 4980 0.126 1250 3980 0.103 820 13930 | 0.148 4120
18 6190 0.166 2060 4420 0.141 1250 3540 0.116 820 12380 | 0.166 4120
20 5570 0.185 2060 3980 0.157 1250 3180 0.129 820 11150 | 0.185 4120
<D3apxae0.25DxD
Material Grou
1SO 513 . m m m m m
Material Alluminium < 12% Si - Alluminium > 12% Si - Brass and bronze Plastics
Copper Alloy Copper Alloy
ap x ae D x 0.5D D x 0.5D D x 0.5D D x 0.5D
Ve (m/min) 300-500 200-400 150-350 600-1000
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
1 50000 | 0.013 1340 | 50000 | 0.011 1140 50000 | 0.009 940 50000 | 0.013 1340
1.5 50000 | 0.020 2020 | 50000 | 0.017 1710 50000 | 0.014 1410 | 50000 | 0.020 2020
2 50000 | 0.027 2690 | 50000 | 0.023 2280 | 39810 | 0.019 1500 50000 | 0.027 2690
3 42460 | 0.034 2880 | 31850 | 0.029 1830 | 26540 | 0.024 1260 | 50000 | 0.034 3390
4 31850 | 0.045 2870 | 23890 | 0.038 1830 19900 | 0.032 1250 | 50000 | 0.045 4500
5 25480 | 0.056 2880 19110 | 0.048 1830 15920 | 0.040 1260 50000 | 0.056 5640
6 21230 | 0.068 2870 15920 | 0.057 1830 13270 | 0.047 1260 | 42460 | 0.068 5740
8 15920 | 0.090 2860 11940 | 0.076 1820 9950 0.063 1250 | 31850 | 0.090 5720
10 12740 | 0.112 2860 9550 0.096 1820 7960 0.079 1250 | 25480 | 0.112 5730
12 10620 | 0.134 2850 7960 0.114 1820 6630 0.094 1250 | 21230 | 0.134 5710
14 9100 0.157 2850 6820 0.133 1820 5690 0.110 1250 18200 | 0.157 5700
16 7960 0.177 2820 5970 0.151 1800 4980 0.124 1240 15920 | 0.177 5650
18 7080 0.200 2830 5310 0.170 1800 4420 0.140 1240 14150 | 0.200 5650
20 6370 0.222 2830 4780 0.188 1800 3980 0.155 1240 12740 | 0.222 5650
<D3apxaeDx0.5D
4
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ALU - Square OSAWA
CUTTING PARAMETERS
Material Group
150 513 V1] [Nz ] v 4] [Ns|
Material Alluminium < 12% Si - Alluminium > 12% Si - Brass and bronze Plastics
Copper Alloy Copper Alloy
ap x ae 0.5DxD 0.5DxD 0.5DxD 0.5DxD
Ve (m/min) 200-400 150-350 150-350 500-900
D n fn Vf n fn Vf n fn vV n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
1 50000 | 0.006 560 50000 | 0.005 480 50000 | 0.004 390 50000 | 0.006 560
1.5 50000 | 0.008 840 50000 | 0.007 710 50000 | 0.006 590 50000 | 0.008 840
DRILLING 2 47770 | 0.011 1070 | 39810 | 0.010 760 39810 | 0.008 620 50000 | 0.011 1120
3 31850 | 0.014 900 26540 | 0.012 640 26540 | 0.010 520 50000 | 0.014 1410
4 23890 | 0.019 900 19900 | 0.016 630 19900 | 0.013 520 50000 | 0.019 1880
5 19110 | 0.024 900 15920 | 0.020 640 15920 | 0.016 520 44590 | 0.024 2100
6 15920 | 0.028 900 13270 | 0.024 640 13270 | 0.020 520 37150 | 0.028 2090
8 11940 | 0.037 890 9950 0.032 630 9950 0.026 520 27870 | 0.037 2090
10 9550 0.047 890 7960 0.040 630 7960 0.033 520 22290 | 0.047 2090
12 7960 0.056 890 6630 0.048 630 6630 0.039 520 18580 | 0.056 2080
14 6820 0.065 890 5690 0.055 630 5690 0.046 520 15920 | 0.065 2080
16 5970 0.074 880 4980 0.063 630 4980 0.052 520 13930 | 0.074 2060
18 5310 0.083 880 4420 0.071 620 4420 0.058 510 12380 | 0.083 2060
20 4780 0.092 880 3980 0.079 630 3980 0.065 510 11150 | 0.092 2060

<D3apxae0.25DxD
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ALU - Square OSAWA

— . MDCSA3 osawa | pyy L M|\ (A7) /A

NORM Z)
POLISHED 55° SQUARE

R

3

T cylindrical shank, 3 flutes, polished

* 1stchoice ¥ suitable

ol | S\

||

| 1
< L |
_— D D Tol. c CTol. d(hé) | 1 L z EDP No. Stock
>HOON
PO 1 0/-0.020 4 3 50 3 MDCSA3010 h
- 1.5 0/-0.020 4 45 50 3 MDCSA3015 h
- 2 0/-0.020 4 50 3 MDCSA3020 h
CSDTA 3 0/-0.020 4 8 50 3 MDCSA3030 h
4 0/-0.020 4 11 50 3 MDCSA3040 h
I
) 5 0/-0.020 6 13 50 3 MDCSA3050 h
LFT/ 6 0/-0.020 6 15 50 3 MDCSA3060 h
I 8 0/-0.025 8 20 60 3 MDCSA3080 h
, 10 0/-0.025 10 25 75 3 MDCSA3100 h
suTA 12 0/-0.025 12 30 75 3 MDCSA3120 h
16 0/-0.030 16 40 100 3 MDCSA3160 h
20 0/-0.030 20 40 100 3 MDCSA3200 h

h stock standard ¥ non-standard stock M stock exhaustion



ALU - Square OSAWA

CUTTING PARAMETERS
MDCSA3

e @ ] m -

Alluminium < 12% Si - Alluminium > 12% Si -

Material Copper Alloy Copper Alloy Brass and bronze Plastics
ap x ae 0.5DxD 0.5DxD 0.5DxD 0.5DxD
Ve (m/min) 200-600 150-350 150-250 500-900
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
1 50000 | 0.010 1510 | 50000 | 0.009 1290 50000 | 0.007 1060 | 50000 | 0.010 1510
1.5 50000 | 0.015 2270 | 50000 | 0.013 1930 | 42460 | 0.011 1350 50000 | 0.015 2270

2 50000 | 0.020 3020 | 39810 | 0.017 2050 | 31850 | 0.014 1350 | 50000 | 0.020 3020
3 37150 | 0.025 2830 | 26540 | 0.022 1720 | 21230 | 0.018 1130 | 50000 | 0.025 3810
4 27870 | 0.034 2820 19900 | 0.029 1710 15920 | 0.024 1130 | 50000 | 0.034 5070
5
6

22290 | 0.042 2830 15920 | 0.036 1720 12740 | 0.030 1130 | 44590 | 0.042 5660
18580 | 0.051 2830 13270 | 0.043 1720 10620 | 0.035 1130 | 37150 | 0.051 5650

8 13930 | 0.067 2810 9950 0.057 1710 7960 0.047 1130 | 27870 | 0.067 5630
10 11150 | 0.084 2820 7960 0.072 1710 6370 0.059 1130 | 22290 | 0.084 5640
12 9290 0.101 2810 6630 0.086 1700 5310 0.071 1120 | 18580 | 0.101 5620
14 7960 0.117 2800 5690 0.100 1700 4550 0.082 1120 | 15920 | 0.117 5610
16 6970 0.133 2780 4980 0.113 1690 3980 0.093 1110 | 13930 | 0.133 5560
18 6190 0.150 2780 4420 0.127 1690 3540 0.105 1110 | 12380 | 0.150 5560
20 5570 0.166 2780 3980 0.141 1690 3180 0.116 1110 | 11150 | 0.166 5560

<D3apxae0.25DxD

mglee @ ] m m

Alluminium < 12% Si - Alluminium > 12% Si -

Material Copper Alloy Copper Alloy Brass and bronze Plastics
ap x ae 1.5D x 0.3D 1.5D x 0.3D 1.5D x 0.3D 1.5D x 0.3D
Ve (m/min) 300-500 200-400 150-350 600-1000
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
1 50000 | 0.012 1810 | 50000 | 0.010 1540 50000 | 0.008 1270 | 50000 | 0.012 1810
1.5 50000 | 0.018 2720 | 50000 | 0.015 2310 50000 | 0.013 1910 | 50000 | 0.018 2720

2 50000 | 0.024 3630 | 50000 | 0.021 3080 | 39810 | 0.017 2020 | 50000 | 0.024 3630
3 42460 | 0.030 3880 | 31850 | 0.026 2480 | 26540 | 0.021 1700 | 50000 | 0.030 4570
4 31850 | 0.041 3870 | 23890 | 0.034 2470 | 19900 | 0.028 1690 | 50000 | 0.041 6080
5
6

25480 | 0.051 3880 | 19110 | 0.043 2480 | 15920 | 0.036 1700 | 50000 | 0.051 7620
21230 | 0.061 3880 | 15920 | 0.052 2470 | 13270 | 0.043 1700 | 42460 | 0.061 7750

8 15920 | 0.081 3860 | 11940 | 0.069 2460 9950 0.057 1690 | 31850 | 0.081 7720
10 12740 | 0.101 3860 9550 0.086 2460 7960 0.071 1690 | 25480 | 0.101 7730
12 10620 | 0.121 3850 7960 0.103 2460 6630 0.085 1680 | 21230 | 0.121 7700
14 9100 0.141 3850 6820 0.120 2450 5690 0.099 1680 | 18200 | 0.141 7690
16 7960 0.160 3810 5970 0.136 2430 4980 0.112 1670 | 15920 | 0.160 7630
18 7080 0.180 3820 5310 0.153 2430 4420 0.126 1670 | 14150 | 0.180 7630
20 6370 0.200 3810 4780 0.170 2430 3980 0.140 1670 | 12740 | 0.200 7630

<D3apxaeDx0.1D
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ALU - Square OSAWA

‘7 MDA310-11-12 osaa | gy (L2 |\ A YA

NORM Z)
POLISHED 55° SQUARE

R

3

cylindrical shank, 3 flutes polished, long

Pt e e N
e ™ B

B

% 1stchoice ¥ suitable

o | S\

||

| 1
< L |
—— D D Tol. Cc CTol. d(h6) 1 }] L z EDP No. Stock
3 0/-0.030 6 12 75 3 MDA310030 h
B 4 0/-0.030 6 16 75 3 MDA310040 h
B 5 0/-0.030 6 20 75 3 MDA310050 h
-SDT 6 0/-0.030 6 25 75 3 MDA310060 h
— 3 0/-0.030 6 15 100 3 MDA311030 h
LFTA 4 0/-0.030 6 20 100 3 MDA311040 h
5 0/-0.030 6 25 100 3 MDA311050 h
/ 6 0/-0.030 6 30 100 3 MDA311060 h
St 8 0/-0.035 8 35 100 3 MDA311080 h
- 10 0/-0.035 10 40 100 3 MDA311100 h
o 12 0/-0.035 12 45 100 3 MDA311120 h
P 8 0/-0.035 8 40 150 3 MDA312080 h
B 10 0/-0.035 10 50 150 3 MDA312100 h
12 0/-0.035 12 50 150 3 MDA312120 h
— 16 0/-0.040 16 70 150 3 MDA312160 h
20 0/-0.040 20 80 150 3 MDA312200 h

h stock standard ¥ non-standard stock M stock exhaustion



ALU - Square

OSAWA

CUTTING PARAMETERS

Material Group
150512 V1] [Nz ] n3) 4] 5|
Material Alluminium < 12% Si - Alluminium > 12% Si - Brass and bronze Plastics
Copper Alloy Copper Alloy
ap x ae 0.3DxD 0.3DxD 0.3DxD 0.3DxD
Ve (m/min) 220-340 150-250 100-200 400-700
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) |(mm/min)
3 29720 | 0.023 2040 | 21230 | 0.019 1240 15920 | 0.016 760 50000 | 0.023 3430
4 22290 | 0.030 2030 15920 | 0.026 1230 11940 | 0.021 760 50000 | 0.030 4560
5 17830 0.038 2040 12740 0.032 1240 9550 0.027 760 35030 0.038 4000
6 14860 | 0.046 2030 10620 | 0.039 1240 7960 0.032 760 29190 | 0.046 4000
Material Group
150,512 V1] [Nz ] v & 5|
Material Alluminium < 12% Si - Alluminium > 12% Si - Brass and bronze Plastics
Copper Alloy Copper Alloy
ap x ae 1.5D x 0.1D 1.5D x0.1D 1.5D x0.1D 1.5Dx 0.1D
Vc (m/min) 270-370 200-300 150-250 500-800
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) |(mm/min)
3 33970 | 0.027 2800 | 26540 | 0.023 1860 | 21230 | 0.019 1220 | 50000 | 0.027 4120
a4 25480 | 0.036 2790 19900 | 0.031 1850 15920 | 0.026 1220 | 50000 | 0.036 5470
5 20380 0.046 2800 15920 0.039 1860 12740 0.032 1220 50000 0.046 6860
6 16990 | 0.055 2790 13270 | 0.047 1850 10620 | 0.038 1220 | 34500 | 0.055 5670
Material Group
150 512 V1] [Nz ] v & [Ns|
- o o - o o
Material Alluminium < 12% Si - Alluminium > 12% Si - Brass and bronze Plastics
Copper Alloy Copper Alloy
ap x ae 0.3DxD 0.3DxD 0.3DxD 0.3DxD
Vc (m/min) 180-280 110-210 100-160 350-550
D n fn vf n fn vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
3 24420 0.019 1400 16990 0.016 830 13800 0.013 550 50000 0.019 2860
4 18310 | 0.025 1390 12740 | 0.022 820 10350 | 0.018 550 50000 | 0.025 3800
5 14650 | 0.032 1400 10190 | 0.027 830 8280 0.022 550 28660 | 0.032 2730
6 12210 0.038 1390 8490 0.032 820 6900 0.027 550 23890 0.038 2730
8 9160 0.051 1390 6370 0.043 820 5180 0.035 550 17910 | 0.051 2710
10 7320 0.063 1390 5100 0.054 820 4140 0.044 550 14330 | 0.063 2720
12 6100 0.076 1380 4250 0.064 820 3450 0.053 550 11940 | 0.076 2710
Material Group
150 513 1] [Nz ] v & [Ns|
- o o - o o
Material Alluminium < 12% Si - Alluminium > 12% Si - Brass and bronze Plastics
Copper Alloy Copper Alloy
ap x ae 2D x 0.05D 2D x 0.05D 2D x 0.05D 2D x 0.05D
Vc (m/min) 210-310 150-250 110-210 420-620
D n fn vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
3 27600 0.023 1890 21230 0.019 1240 16990 0.016 820 50000 0.023 3430
4 20700 | 0.030 1890 15920 | 0.026 1230 12740 | 0.021 810 50000 | 0.030 4560
5 16560 | 0.038 1890 12740 | 0.032 1240 10190 | 0.027 820 50000 | 0.038 5720
6 13800 | 0.046 1890 10620 | 0.039 1240 8490 0.032 810 27600 | 0.046 3780
8 10350 | 0.061 1880 7960 0.052 1230 6370 0.042 810 20700 | 0.061 3760
10 8280 0.076 1880 6370 0.064 1230 5100 0.053 810 16560 | 0.076 3770
12 6900 0.091 1880 5310 0.077 1230 4250 0.064 810 13800 | 0.091 3760
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ALU - Square

OSAWA

CUTTING PARAMETERS

Material Group
150 513 V1] [Nz ] v 4] [Ns|
Material Alluminium < 12% Si - Alluminium > 12% Si - Brass and bronze Plastics
Copper Alloy Copper Alloy
ap x ae 0.1DxD 0.1DxD 0.1DxD 0.1DxD
Ve (m/min) 130-230 100-160 80-120 250-450
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
8 7170 0.040 870 5180 0.034 530 3980 0.028 340 13930 | 0.040 1690
10 5730 0.051 870 4140 0.043 530 3180 0.035 340 11150 | 0.051 1690
12 4780 0.060 870 3450 0.051 530 2650 0.042 340 9290 0.060 1690
16 3580 0.080 860 2590 0.068 530 1990 0.056 330 6970 0.080 1670
20 2870 0.100 860 2070 0.085 530 1590 0.070 330 5570 0.100 1670
Material Group
150 513 | Nz s & NS
Material Alluminium < 12% Si - Alluminium > 12% Si - Brass and bronze Plastics
Copper Alloy Copper Alloy
ap x ae 2.5D x 0.05D 2.5D x 0.05D 2.5D x 0.05D 2.5D x 0.05D
Vc (m/min) 150-250 100-200 100-160 300-500
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
8 7960 0.048 1160 5970 0.041 740 5180 0.034 530 15920 | 0.048 2320
10 6370 0.061 1160 4780 0.052 740 4140 0.042 530 12740 | 0.061 2320
12 5310 0.073 1160 3980 0.062 740 3450 0.051 530 10620 | 0.073 2310
16 3980 0.096 1140 2990 0.081 730 2590 0.067 520 7960 0.096 2290
20 3180 0.120 1140 2390 0.102 730 2070 0.084 520 6370 0.120 2290
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ALU - Square

OSAWA

MDCSAM

o || ALY |2 )| LA
o ) POLISHED| | ‘5 || squaRE 6
cylindrical shank, 6F, polished
*
% 1stchoice ¥ suitable
el | =Y
F|—>‘
L |
D D Tol. (o CTol. d(hé) | 1 L z EDP No. Stock
6 0/-0.025 6 15 57 6 MDCSAMO060 h
8 0/-0.030 8 20 64 6 MDCSAMO080 h
10 0/-0.030 10 22 75 6 MDCSAM100 h
12 0/-0.030 12 25 75 6 MDCSAM120 h

TYPHOON
SUH MIN|

h stock standard ¥ non-standard stock M stock exhaustion
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ALU - Square

OSAWA

TyPHOON
pU-HPU

I

TYPHOON
SUH

S

TYPHOON
ALH

S

TYFHOO’\
HRC

TYPHOON
SUH MIN

MEX

S

UH

I

Hs/CO-HSSP
END MILLS

P

CARBIDE
BURRS

S

CUTTING PARAMETERS

Material Group
150 513 V1] [Nz ] v 4] [Ns|
Material Alluminium < 12% Si - Alluminium > 12% Si - Brass and bronze Plastics
Copper Alloy Copper Alloy
ap x ae 1.5D x 0.05D 1.5D x 0.05D 1.5D x 0.05D 1.5D x 0.05D
Ve (m/min) 600-1000 400-800 300-700 900-1300
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) [(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) |(mm/min)

6 42460 | 0.050 | 12810 | 31850 | 0.043 8170 | 26540 | 0.035 5610 | 50000 | 0.050 | 15090
8 31850 | 0.067 | 12770 | 23890 | 0.057 8140 | 19900 | 0.047 5580 | 43790 | 0.067 | 17550
10 25480 | 0.084 | 12780 | 19110 | 0.071 8150 | 15920 | 0.059 5590 | 35030 | 0.084 | 17570
12 21230 | 0.100 | 12740 | 15920 | 0.085 8120 | 13270 | 0.070 5570 | 29190 | 0.100 | 17510
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ALU - Corner radius OSAWA

MCA212R TR |
0SAWA
norm || ALU ‘ﬁ ‘ /) M ‘ INFo
o ] 25° || RADIUS 2]
cylindrical shank, 2 flutes, corner radius —
CR TYPHOON
/ A-HTA-4HT A
— —
TYPHOON
PU-HPY
\
TYP%OON
SUH
\
TYP%QON
ALH
* \
* st choice ¥¥ suitable d; <D /CR WP“OON
- v - HRC
soa | =3
v ; v
! L ] TPHooN
‘ SUH M
D D Tol. CR CRTol. d(hé) | 1] d1 L z EDP No. Stock —
TYPHOQ
2 0/-0.030 0.20 +/-0.020 3 3 6 1.90 40 2 |MCA212R02020 h HL TOON
3 0/-0.030 0.20 +/-0.020 3 4 8 2.80 40 2 |MCA212R02030 h
4 0/-0.030 0.20 +/-0.020 4 5 12 3.70 50 2 |MCA212R02040 h I
5 0/-0.030 0.20 +/-0.020 5 8 14 4.80 50 2 |MCA212R02050 h CSDTp
6 0/-0.030 0.20 +/-0.020 6 8 18 5.50 65 2 |MCA212R02060 h
8 0/-0.030 0.20 +/-0.020 8 10 22 7.40 70 2 |MCA212R02080 h T
10 0/-0.030 0.20 +/-0.020 10 14 28 9.70 80 2 |MCA212R02100 h LFTA
12 0/-0.030 0.20 +/-0.020 12 16 35 11.00 90 2 |MCA212R02120 h —
SUTA

MDTA

MEX

\

UH

\

HSS/CO'}‘SSP
END mi
\
CARBIDE
BURRg

\

h stock standard ¥ non-standard stock M stock exhaustion
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ALU - Corner radius OSAWA

CUTTING PARAMETERS
MCA212R

e @ ] m -

Alluminium < 12% Si - Alluminium > 12% Si -

Material Copper Alloy Copper Alloy Brass and bronze Plastics
ap x ae 0.5DxD 0.5DxD 0.5DxD 0.5DxD
Ve (m/min) 200-600 200-400 150-350 600-1000w
D n fn Vf n fn Vf n fn Vf n fn '3
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)

2 50000 | 0.022 2240 | 47770 | 0.019 1820 39810 | 0.016 1250 | 50000 | 0.022 2240
3 42460 | 0.028 2400 | 31850 | 0.024 1530 | 26540 | 0.020 1050 | 50000 | 0.028 2820
4 31850 | 0.038 2390 | 23890 | 0.032 1520 19900 | 0.026 1050 | 50000 | 0.038 3750
5 25480 | 0.047 2400 19110 | 0.040 1530 15920 | 0.033 1050 | 50000 | 0.047 4700
6 21230 | 0.056 2390 15920 | 0.048 1520 13270 | 0.039 1050 | 42460 | 0.056 4780
8 15920 | 0.075 2380 11940 | 0.064 1520 9950 0.052 1040 | 31850 | 0.075 4770
10 12740 | 0.094 2390 9550 0.080 1520 7960 0.066 1040 | 25480 | 0.094 4770
12 10620 | 0.112 2380 7960 0.095 1520 6630 0.078 1040 | 21230 | 0.112 4760

<D3apxae0.25DxD

e @ ] m o

Alluminium < 12% Si - Alluminium > 12% Si -

Material Copper Alloy Copper Alloy Brass and bronze Plastics
ap x ae 1.5D x 0.3D 1.5D x 0.3D 1.5D x 0.3D 1.5D x 0.3D
Vc (m/min) 300-600 250-450 200-400 600-1000
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)

2 50000 | 0.027 2690 | 50000 | 0.023 2280 | 47770 | 0.019 1800 | 50000 | 0.027 2690
3 47770 | 0.034 3240 | 37150 | 0.029 2140 | 31850 | 0.024 1510 | 50000 | 0.034 3390
4 35830 | 0.045 3230 | 27870 | 0.038 2130 | 23890 | 0.032 1510 50000 | 0.045 4500
5 28660 | 0.056 3240 | 22290 | 0.048 2140 19110 | 0.040 1510 | 50000 | 0.056 5640
6 23890 | 0.068 3230 18580 | 0.057 2140 15920 | 0.047 1510 | 42460 | 0.068 5740
8 17910 | 0.090 3220 13930 | 0.076 2130 11940 | 0.063 1500 | 31850 | 0.090 5720
10 14330 | 0.112 3220 11150 | 0.096 2130 9550 0.079 1500 | 25480 | 0.112 5730
12 11940 | 0.134 3210 9290 0.114 2120 7960 0.094 1500 | 21230 | 0.134 5710

<D3apxaeDx0.5D
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ALU - Ball nose OSAWA

MDCAB2 oswun || pyy | ‘ & @D |

NORM POLISHED BALL NOSE| | Z2 BALL

cylindrical shank, 2 flutes ball nose, polished —

TYP%QON
AL

H
* R \
% 1stchoice ¥ suitable / TYP“OQN
[ =Dl

dhe)]
‘ L—|—>‘ \
‘ L ! TYPHOON
SUH MIN|
D D Tol. R RTol. | d(h6) | I L z EDP No. Stock I
TYPHOQ
1 0-0.020 | 050 | +-0.010 4 2 50 2 MDCAB2010 h W OO
15 | 00020 | 075 | +-0.010 4 3 50 2 MDCAB2015 h
2 0-0.020 | 1.00 | +-0.010 4 4 50 2 MDCAB2020 h I
3 00020 | 150 | +/-0.010 4 6 50 2 MDCAB2030 h CSDTA
4 0-0.020 | 200 | +-0.010 4 8 50 2 MDCAB2040 h
5 0/0.020 | 250 | +/-0.010 6 10 50 2 MDCAB2050 h T
6 0-0.020 | 300 | +-0.010 6 12 50 2 MDCAB2060 h FTA
8 00025 | 400 | +/-0.010 8 16 60 2 MDCAB2080 h
10 040025 | 500 | +-0.010 10 20 75 2 MDCAB2100 h \
12| 0-0025 | 600 | +-0.010 12 24 75 2 MDCAB2120 h SUTA

MDTA

MEX

\

UH

\

HSS/CO'}‘SSP
END MiL g
\
CARBIDE

BURRs

\

h stock standard ¥ non-standard stock M stock exhaustion
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ALU - Ball nose OSAWA

CUTTING PARAMETERS

MDCAB2
Material Grou
1SO 513 . m m m m m
Material Alluminium < 12% Si - Alluminium > 12% Si - Brass and bronze Plastics
Copper Alloy Copper Alloy
ap x ae 0.2D x 0.4D 0.2D x 0.4D 0.2D x 0.4D 0.2D x 0.4D
Ve (m/min) 200-600 250-450 200-400 600-1000
D D (eff.) n fn Vf n fn Vf n fn \" n fn Vf
o (mm) (mm) (rpm) | (mm/rev) | (mm/min)| (rpm) | (mm/rev) |(mm/min)| (rpm) |(mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)
” 1 0.80 | 40000 | 0.013 1010 | 111460 | 0.011 2530 95540 | 0.010 1930 | 254780 | 0.013 6420
COPYING 1.5 1.20 | 84930 | 0.017 2850 | 74310 | 0.015 2250 | 63690 | 0.013 1710 | 169850 | 0.017 5710
2 1.60 | 63690 | 0.017 2140 | 55730 | 0.015 1690 | 47770 | 0.013 1280 | 127390 | 0.017 4280
2.5 2.00 | 50960 | 0.021 2140 | 44590 | 0.019 1690 38220 | 0.017 1280 | 101910 | 0.021 4280
3 2.40 | 42460 | 0.025 2140 | 37150 | 0.023 1690 | 31850 | 0.020 1280 | 84930 | 0.025 4280
4 3.20 | 31850 | 0.035 2230 | 27870 | 0.032 1760 | 23890 | 0.028 1340 | 63690 | 0.035 4460
5 4.00 | 25480 | 0.045 2280 | 22290 | 0.040 1800 19110 | 0.036 1370 | 50960 | 0.045 4570
6 4.80 | 21230 | 0.053 2260 18580 | 0.048 1780 15920 | 0.043 1360 | 42460 | 0.053 4520
8 6.40 | 15920 | 0.067 2140 13930 | 0.060 1680 11940 | 0.054 1280 | 31850 | 0.067 4280
10 8.00 | 12740 | 0.080 2030 11150 | 0.072 1600 9550 0.064 1220 | 25480 | 0.080 4070
12 9.60 | 10620 | 0.094 1990 9290 0.084 1570 7960 0.075 1190 | 21230 | 0.094 3980
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MEX

STEEL AND HARDENED STEEL 30+55 HRC

# Ultra-fine micrograin and Endless Orange coating for high
perfromance machining on 30+55 HRC materials. Wide range
of tools available for general milling, roughing, copying and
super finishing.

() Micrograna ultrafine e rivestimento Endless Orange per
lavorazione ad alto rendimento di materiali con durezza
compresa tra 30+55 HRC. Ampia gamma per soddisfare
applicazioni di fresatura generale, sgrossatura, copiatura e
super finitura.

® Besonders feine Mikrokérnung und Beschichtung Endless
Orange fir Hochleistungsbearbeitungen von Materialien mit
einer Harte zwischen 30 und 55 HRC. GroBe Produktpalette
fur Anwendungen zum Frésen im Allgemeinen, Schruppen,
Kopierfrasen und Schlichtbearbeitung.

() Ultra Micrograin et revétement Endless Orange pour un
usinage a rendement élevé de matériaux ayant une dureté
comprise entre 30+55 HRC. Une large gamme pour satisfaire
les applications de fraisage général, ébauche, copiage et super
finition.

S Micrograno ultrafino y revestimiento Endless Orange para el
mecanizado a alto rendimiento de materiales con una dureza
comprendida entre 30 y 55 HRC. Amplia gama para satisfacer
aplicaciones de fresado general, desbaste, copiado y stper
acabado.

® MukposepHuUCTas CTpyKTypa TBEPAOro Criasa v NoKpbiTUe
Endless Orange cnyxar ans BoicokoappektnHon obpaboTku
maTepuanos ¢ teBéppocTbio 30+55 HRC. lpepctasneH
LWNPOKUIA aCCOPTUMEHT WHCTPYMEHTOB A/ CTaHAapTHbIX
onepaunit ppeseposaHus, 4epHoBON 06paboTku, 0bpaboTkm
KPUBOJIMHENHBIX MOBEPXHOCTEN 1 YNCTOBON 06paboTKu.

TYPHOQN
PU-HPy

T¥PHoON
SUH




MEX - 30+55HRC - Square OSAWA

M =
MEXM2 s mex =] 2 [ 7 ()
DRANG! 40° || SQUARE 7]

cylindrical shank, 2 flutes, miniature

——

C* * *

* 1stchoice v suitable

dhe)] D
| -
| L |

D D Tol. CR CR Tol. d(h6) 1 1 L z EDP No. Stock
0.3 0/-0.020 4 0.6 40 2 MEXM20030 h
0.4 0/-0.020 4 0.8 40 2 MEXM20040 h
0.5 0/-0.020 4 1 40 2 MEXM20050 h
0.6 0/-0.020 4 12 40 2 MEXM20060 h
0.7 0/-0.020 4 1.4 40 2 MEXM20070 h
0.8 0/-0.020 4 1.6 40 2 MEXM20080 h
0.9 0/-0.020 4 1.8 40 2 MEXM20090 h
1 0/-0.020 3 2 40 2 MEXM20100 h
1.1 0/-0.020 3 22 40 2 MEXM20110 h
1.2 0/-0.020 3 2.4 40 2 MEXM20120 h
1.3 0/-0.020 3 2.6 40 2 MEXM20130 h
1.4 0/-0.020 3 2.8 40 2 MEXM20140 h
1.5 0/-0.020 3 3 40 2 MEXM20150 h
1.6 0/-0.020 3 3.2 40 2 MEXM20160 h
1.7 0/-0.020 3 3.4 40 2 MEXM20170 h
1.8 0/-0.020 3 3.6 40 2 MEXM20180 h
1.9 0/-0.020 3 3.8 40 2 MEXM20190 h
2 0/-0.020 3 4 40 2 MEXM20200 h

h stock standard ¥ non-stock standard M stock exhaustion
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MEX - 30+55HRC - Square OSAWA

CUTTING PARAMETERS

MEXM2
Material
e | DEODEE < DEE rof < [ @ @
Hardness/Rm <1000 N/mm? <35HRC 35-45HRC 45-55HRC
ap x ae apxD apxD apxD apxD
Vc (m/min) 70-110 50-90 30-70 20-40
D ap n fn Vf n fn Vf n fn Vf n fn Vf

(mm) | (mm) | (rpm) |(mm/rev) | (mm/min) | (rpm) |(mm/rev)| (mm/min) [ (rpm) |(mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min)
0.3 | 0.02 | 40000 | 0.004 320 40000 | 0.004 290 40000 | 0.003 255 31800 | 0.003 180
0.4 | 0.02 | 40000 | 0.006 480 40000 | 0.005 430 39800 | 0.005 380 23900 | 0.004 200
0.5 | 0.03 | 40000 | 0.007 560 40000 | 0.006 500 31800 | 0.006 355 19100 | 0.005 185
0.6 | 0.03 | 40000 | 0.008 640 37200 | 0.007 540 26500 | 0.006 340 15900 | 0.006 180
0.8 | 0.04 | 35800 | 0.010 720 27900 | 0.009 500 19900 | 0.008 320 11900 | 0.007 165

1 0.05 | 28700 | 0.012 690 22300 | 0.011 480 15900 | 0.010 305 9600 0.008 160
1.2 | 0.06 | 23900 | 0.022 1050 18600 | 0.020 740 13300 | 0.018 470 8000 0.015 245
1.4 | 0.07 | 20500 | 0.024 980 15900 | 0.022 690 11400 | 0.019 440 6800 0.017 230
1.5 | 0.08 | 19100 | 0.025 960 14900 | 0.023 670 10600 | 0.020 425 6400 0.018 225
1.6 | 0.08 | 17900 | 0.026 930 13900 | 0.023 650 10000 | 0.021 415 6000 0.018 220
1.8 | 0.09 | 15900 | 0.028 890 12400 | 0.025 620 8800 0.022 395 5300 0.020 210

2 0.10 | 14300 | 0.030 860 11100 | 0.027 600 8000 0.024 190 4800 0.021 200
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MEX - 30+55HRC - Square OSAWA

— . MEXM2SC

MEX || || = || 7

1 HRC
:I{ lllll" ok 40° SQUARE

2

cylindrical shank, 2 flutes, short cutting length, miniature

TYPH O‘C‘

Lb

L= * *

yPHOON % 1Istchoice ¥ suitable

HRC e
wol [ s==yu0
L L| >

— |

et | L |
_— D D Tol. R CRTol. d(hé) I 1 L 2 EDP No. Stock

rYPHOOY 0.2 0/-0.020 4 0.3 50 2 MEXM25C0020 h

- 0.3 0/-0.020 4 0.4 50 2 MEXM25C0030 h

— 0.4 0/-0.020 4 0.6 50 2 MEXM25C0040 h

CSDTA 0.5 0/-0.020 4 0.7 50 2 MEXM25C0050 h

0.6 0/-0.020 4 0.9 50 2 MEXM25C0060 h

oz 0/-0.020 4 1 50 2 MEXM25C0070 h

LFTA 0.8 0/-0.020 4 12 50 2 MEXM25C0080 h

0.9 0/-0.020 4 14 50 2 MEXM25C0090 h

h stock standard ¥ non-stock standard M stock exhaustion



MEX - 30+55HRC - Square

OSAWA

CUTTING PARAMETERS

Material
sovp | EERBER BEER (Po e 1 f e J s
1SO 513
Hardness/Rm < 1000 N/mm? < 35HRC 35-45HRC 45 - 55 HRC
ap x ae apxD apxD apxD apxD
Vc (m/min) 70-110 50-90 30-70 20-40
D ap n fn Vf n fn Vf n fn Vf n fn Vf
(mm) | (mm) | (rpm) |(mm/rev) | (mm/min) | (rpm) |(mm/rev)| (mm/min) [ (rpm) |(mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min)
0.2 | 0.01 | 40000 | 0.003 240 40000 | 0.003 220 40000 | 0.002 190 40000 | 0.002 170
0.3 | 0.02 | 40000 | 0.004 320 40000 | 0.004 290 40000 | 0.003 255 31850 | 0.003 180
0.4 | 0.02 | 40000 | 0.006 480 40000 | 0.005 430 39810 | 0.005 380 23890 | 0.004 200
0.5 | 0.03 | 40000 | 0.007 560 40000 | 0.006 500 31850 | 0.006 355 19110 | 0.005 185
0.6 | 0.03 | 40000 | 0.008 640 37150 | 0.007 530 26540 | 0.006 340 15920 | 0.006 180
0.8 | 0.04 | 35830 | 0.010 720 27870 | 0.009 500 19900 | 0.008 320 11940 | 0.007 165
0.9 | 0.05 | 31850 | 0.012 760 24770 | 0.011 540 17690 | 0.010 340 10620 | 0.008 180
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MEX - 30+55HRC - Square OSAWA

IVI x Iu 2 OSAWA UMG 55 Q;]D
E L NORM HRC
. . 40° SQUARE 22
cylindrical shank, 2 flutes, extended and reduced neck
d, <D
v -
‘ ‘ ol
e |, —>

Ce 1 [ ]
* 1stchoice ¥ suitable :g
SQUARE RIB ¢
actual length according to a angle
D D Tol. CR |CRTol.| d(h6) | 1 d1 L z 30’ 1° [1°30"| 2° 3° EDP No. Stock

0.2 | 0/-0.020 4 0.3 0.5 | 0.16 50 2 0.57 | 0.59 | 0.61 | 0.63 | 0.68 | MEXLN2002005 h
0.2 0/-0.020 4 0.3 1 0.16 50 2 1.09 | 112 | 1.16 | 1.21 | 1.30 MEXLN200201 h
0.2 0/-0.020 4 0.3 1.5 0.16 50 2 1.60 | 1.66 | 1.72 | 1.78 | 1.91 MEXLN2002015 h
0.3 | 0/-0.020 4 0.4 1 0.26 50 2 1.09 | 112 | 1.16 | 1.21 | 1.30 | MEXLN200301 h
0.3 0/-0.020 4 0.4 2 0.26 50 2 212 | 219 | 227 | 235 | 2.53 MEXLN200302 h
0.3 | 0/-0.020 4 0.4 3 0.26 50 2 3.15 | 3.26 | 3.38 | 3.50 | 3.76 | MEXLN200303 h
0.4 | 0/-0.020 4 0.6 2 0.37 50 2 212 | 219 | 227 | 235 | 253 | MEXLN200402 h
0.4 | 0/-0.020 4 0.6 3 0.37 50 2 3.15 | 3.26 | 3.38 | 3.50 | 3.76 | MEXLN200403 h
0.4 0/-0.020 4 0.6 4 0.37 50 2 419 | 433 | 449 | 465 | 5.00 MEXLN200404 h
0.4 0/-0.020 4 0.6 5 0.37 50 2 5.22 | 540 | 5,59 | 579 | 6.23 MEXLN200405 h
0.5 | 0/-0.020 4 0.7 2 0.45 50 2 216 | 223 | 231 | 240 | 257 | MEXLN200502 h
0.5 0/-0.020 4 0.7 4 0.45 50 2 4.23 | 437 | 453 | 4.69 | 5.04 MEXLN200504 h
0.5 0/-0.020 4 0.7 6 0.45 50 2 6.29 | 651 | 6.74 | 6.98 | 7.51 MEXLN200506 h
0.5 | 0/-0.020 4 0.7 8 0.45 50 2 8.36 | 8.65 | 8.96 | 9.28 | 9.98 | MEXLN200508 h
0.6 | 0/-0.020 4 0.9 2 0.55 50 2 216 | 223 | 231 | 240 | 2,57 | MEXLN200602 h
0.6 0/-0.020 4 0.9 4 0.55 50 2 4.23 | 437 | 453 | 4.69 | 5.04 MEXLN200604 h
0.6 0/-0.020 4 0.9 6 0.55 50 2 6.29 | 651 | 6.74 | 6.98 | 7.51 MEXLN200606 h
0.6 | 0/-0.020 4 0.9 8 0.55 50 2 8.36 | 8.65 | 8.96 | 9.28 | 9.98 | MEXLN200608 h
0.6 0/-0.020 4 0.9 10 0.55 50 2 10.43 1 10.79 | 11.17 | 11.57 | 12.44 | MEXLN200610 h
0.7 | 0/-0.020 4 1.0 2 0.65 50 2 216 | 223 | 231 | 240 | 257 | MEXLN200702 h
0.7 0/-0.020 4 1.0 4 0.65 50 2 4.23 | 437 | 453 | 4.69 | 5.04 MEXLN200704 h
0.7 0/-0.020 4 1.0 6 0.65 50 2 6.29 | 651 | 6.74 | 6.98 | 7.51 MEXLN200706 h
0.7 | 0/-0.020 4 1.0 8 0.65 50 2 8.36 | 8.65 | 8.96 | 9.28 | 9.98 | MEXLN200708 h
0.7 0/-0.020 4 1.0 10 0.65 50 2 10.43|10.79 | 11.17 | 11.57 | 12.44 | MEXLN200710 h
0.8 0/-0.020 4 1.2 4 0.75 50 2 4.23 | 437 | 453 | 4.69 | 5.04 MEXLN200804 h
0.8 0/-0.020 4 1.2 6 0.75 50 2 6.29 | 651 | 6.74 | 6.98 | 7.51 MEXLN200806 h
0.8 | 0/-0.020 4 1.2 8 0.75 50 2 8.36 | 8.65 | 8.96 | 9.28 | 9.98 | MEXLN200808 h
0.8 0/-0.020 4 1.2 10 0.75 50 2 10.43|10.79 | 11.17 | 11.57 | 12.44 | MEXLN200810 h
0.8 | 0/-0.020 4 1.2 12 0.75 50 2 12.49 112,93 13.38 | 13.87 | 14.91 | MEXLN200812 h
0.9 0/-0.020 4 1.4 6 0.85 50 2 6.29 | 651 | 6.74 | 6.98 | 7.51 MEXLN200906 h
0.9 | 0/-0.020 4 1.4 8 0.85 50 2 8.36 | 8.65 | 8.96 | 9.28 | 9.98 | MEXLN200908 h
0.9 0/-0.020 4 1.4 10 0.85 50 2 10.4310.79 | 11.17 | 11.57 | 12.44 | MEXLN200910 h
0.9 0/-0.020 4 1.4 15 0.85 50 2 15.6 | 16.14 | 16.71|17.31 | 18.61 MEXLN200915 h
1.0 0/-0.020 4 1.5 6 0.95 50 2 6.39 | 6.61 | 684 | 7.09 | 7.62 MEXLN201006 h
1.0 | 0/-0.020 4 1.5 8 0.95 50 2 8.46 | 8.75 | 9.06 | 9.38 | 10.09 | MEXLN201008 h
1.0 0/-0.020 4 1.5 10 0.95 50 2 10.52 1 10.89 | 11.27 | 11.68 | 12.56 | MEXLN201010 h
1.0 | 0/-0.020 4 1.5 12 0.95 50 2 12.59 113.03 | 13.49 | 13.97 | 15.02 | MEXLN201012 h
1.0 0/-0.020 4 1.5 14 0.95 50 2 14.66 | 15.17 | 15.70 | 16.27 | 17.49 | MEXLN201014 h
1.0 0/-0.020 4 1.5 16 0.95 50 2 16.73 | 17.3 | 17.92 118,56 | 19.96 | MEXLN201016 h

h stock standard ~ F non-stock standard M stock exhaustion
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MEX - 30+55HRC - Square OSAWA

MEXLN2 P
NORM HRC Vi
40° SQUARE 2
cylindrical shank, 2 flutes, extended and reduced neck
d, <D
v -
ol
‘ — 1, —
Cx | | [ |
* 1stchoice v suitable :g
SQUARE RIB o
actual length according to a angle
D D Tol. CR |CRTol.| d(hé6) | 11 d1 L z 30’ 1° |1°30'| 2° 3° EDP No. Stock
1.2 0/-0.020 4 1.8 6 1.15 50 2 6.39 | 6.61 6.84 | 7.09 | 7.62 MEXLN201206 h
1.2 0/-0.020 4 1.8 8 1.15 50 2 8.46 | 875 | 9.06 | 9.38 | 10.09 | MEXLN201208 h
1.2 0/-0.020 4 1.8 10 1.15 50 2 10.52 110.89 | 11.27 | 11.68 | 12.56 MEXLN201210 h
1.2 0/-0.020 4 1.8 12 1.15 50 2 12.59 1 13.03 | 13.49 | 13.97 | 15.02 MEXLN201212 h
1.4 0/-0.020 4 2.1 6 1.35 50 2 6.39 | 6.61 6.84 | 7.09 | 7.62 MEXLN201406 h
1.4 0/-0.020 4 2.1 8 1.35 50 2 8.46 | 875 | 9.06 | 9.38 | 10.09 | MEXLN201408 h
1.4 0/-0.020 4 2.1 10 1.35 50 2 10.52 110.89 | 11.27 | 11.68 | 12.56 MEXLN201410 h
1.4 0/-0.020 4 2.1 12 1.35 50 2 12.59 1 13.03 | 13.49 | 13.97 | 15.02 MEXLN201412 h
1.4 0/-0.020 4 2.1 16 1.35 50 2 16.73 | 17.3 | 17.92 | 18.56 | 19.96 MEXLN201416 h
1.5 0/-0.020 4 2.3 6 1.45 50 2 6.39 | 6.61 | 6.84 | 7.09 | 7.62 MEXLN201506 h
1.5 0/-0.020 4 2.3 8 1.45 50 2 8.46 | 8.75 | 9.06 | 9.38 | 10.09 | MEXLN201508 h
1.5 0/-0.020 4 2.3 10 1.45 50 2 10.52 110.89 | 11.27 | 11.68 | 12.56 MEXLN201510 h
1.5 0/-0.020 4 2.3 12 1.45 50 2 12.59 113.03 | 13.49 | 13.97 | 15.02 MEXLN201512 h
1.5 0/-0.020 4 2.3 14 1.45 50 2 14.66 | 15.17 | 15.70 | 16.27 | 17.49 MEXLN201514 h
1.5 0/-0.020 4 2.3 16 1.45 50 2 16.73117.30 | 17.92 | 18.56 | 19.96 MEXLN201516 h
1.5 0/-0.020 4 2.3 18 1.45 60 2 18.79 1 19.44 | 20.13 | 20.86 | 22.43 MEXLN201518 h
1.5 0/-0.020 4 2.3 20 1.45 60 2 20.86 | 21.58 | 22.35|23.15 - MEXLN201520 h
1.6 0/-0.020 4 2.4 6 1.55 50 2 6.39 | 6.61 | 6.84 | 7.09 | 7.62 MEXLN201606 h
1.6 0/-0.020 4 2.4 8 1.55 50 2 8.46 | 8.75 | 9.06 | 9.38 | 10.09 | MEXLN201608 h
1.6 0/-0.020 4 2.4 10 1.55 50 2 10.52 110.89 | 11.27 | 11.68 | 12.56 MEXLN201610 h
1.6 0/-0.020 4 2.4 12 1.55 50 2 12.59 113.03 | 13.49 | 13.97 | 15.02 MEXLN201612 h
1.6 0/-0.020 4 2.4 14 1.55 50 2 14.66 | 15.17 | 15.70 | 16.27 | 17.49 MEXLN201614 h
1.6 0/-0.020 4 2.4 16 1.55 50 2 16.73 117.30 | 17.92 | 18.56 | 19.96 MEXLN201616 h
1.6 0/-0.020 4 2.4 18 1.55 60 2 18.79 1 19.44 | 20.13 | 20.86 | 22.43 MEXLN201618 h
1.6 0/-0.020 4 2.4 20 1.55 60 2 20.86 | 21.58 | 22.35|23.15 - MEXLN201620 h
1.8 0/-0.020 4 2.7 6 1.75 50 2 6.39 | 6.61 | 6.84 | 7.09 | 7.62 MEXLN201806 h
1.8 0/-0.020 4 2.7 8 1.75 50 2 8.46 | 8.75 | 9.06 | 9.38 | 10.09 | MEXLN201808 h
1.8 0/-0.020 4 2.7 10 1.75 50 2 10.52 110.89 | 11.27 | 11.68 | 12.56 MEXLN201810 h
1.8 0/-0.020 4 2.7 12 1.75 50 2 12.59 113.03 | 13.49 | 13.97 | 15.02 MEXLN201812 h
1.8 0/-0.020 4 2.7 16 1.75 50 2 16.73 117.30 | 17.92 | 18.56 | 19.96 MEXLN201816 h
1.8 0/-0.020 4 2.7 20 1.75 60 2 20.86 | 21.58 | 22.35 | 23.15 - MEXLN201820 h
2 0/-0.020 4 3 6 1.95 50 2 6.39 | 6.61 | 684 | 7.09 | 7.62 MEXLN202006 h
2 0/-0.020 4 3 8 1.95 50 2 8.46 | 8.75 | 9.06 | 9.38 | 10.09 | MEXLN202008 h
2 0/-0.020 4 3 10 1.95 50 2 10.52 1 10.89 | 11.27 | 11.68 | 12.56 | MEXLN202010 h
2 0/-0.020 4 3 12 1.95 50 2 12.59 1 13.03 | 13.49 | 13.97 | 15.02 | MEXLN202012 h
2 0/-0.020 4 3 14 1.95 50 2 14.66 | 15.17 | 15.70 | 16.27 | 17.49 MEXLN202014 h
2 0/-0.020 4 3 16 1.95 50 2 16.73 117.3017.92 | 18.56 - MEXLN202016 h
2 0/-0.020 4 3 18 1.95 60 2 18.79 1 19.44 | 20.13 | 20.86 - MEXLN202018 h
2 0/-0.020 4 3 20 1.95 60 2 20.86 | 21.58 | 22.35|23.15 - MEXLN202020 h

h stock standard ~ F non-stock standard M stock exhaustion
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MEX - 30+55HRC - Square OSAWA

M -
MEXLN2 =] wol 2 5 7 )
DRANG 40° || SQUARE 2
cylindrical shank, 2 flutes, extended and reduced neck
d, <D
o "
ol
‘ — 1, —
I L
L * * * %
% Istchoice ¥ suitable ?3‘,
SQUARE RIB ¢
actual length according to a angle
D D Tol. CR |CRTol.| d(h6) 1 11 d1 L z 30’ 1° |1°30"| 2° 35 EDP No. Stock
0/-0.020 4 3 25 1.95 75 2 26.03 |1 26.93 | 27.88 - - MEXLN202025 h
2 0/-0.020 4 3 30 1.95 75 2 31.20 | 32.28 | 33.42 - - MEXLN202030 h
2.5 0/-0.020 4 3.7 8 2.40 50 2 8.46 | 875 | 9.06 | 9.38 | 10.09 | MEXLN202508 h
2.5 0/-0.020 4 3.7 10 2.40 50 2 10.52 1 10.89 | 11.27 | 11.68 | 12.56 MEXLN202510 h
2.5 0/-0.020 4 3.7 12 2.40 50 2 12.59 1 13.03 | 13.49 | 13.97 - MEXLN202512 h
2.5 0/-0.020 4 3.7 16 2.40 50 2 16.73 | 17.3 | 17.92 | 18.56 - MEXLN202516 h
2.5 0/-0.020 4 3.7 20 2.40 60 2 20.86 | 21.58 | 22.35 - - MEXLN202520 h
2.5 0/-0.020 4 3.7 25 2.40 60 2 26.03 | 26.93 | 27.88 - - MEXLN202525 h
2.5 0/-0.020 4 3.7 30 2.40 75 2 31.20 | 32.28 - - - MEXLN202530 h
3 0/-0.025 6 4.5 8 2.85 50 2 8.65 | 8.95 | 9.26 | 9.60 | 10.31 MEXLN203008 h
3 0/-0.025 6 4.5 10 2.85 50 2 10.72 1 11.09 | 11.48 | 11.89 | 12.78 MEXLN203010 h
3 0/-0.025 6 4.5 12 2.85 50 2 12.78 1 13.23 | 13.69 | 14.18 | 15.25 MEXLN203012 h
3 0/-0.025 6 4.5 14 2.85 50 2 14.85|15.36 | 15.91 | 16.48 | 17.72 MEXLN203014 h
3 0/-0.025 6 4.5 16 2.85 60 2 16.92 117.50 | 18.12 | 18.77 | 20.18 MEXLN203016 h
3 0/-0.025 6 4.5 18 2.85 60 2 18.99 | 19.64 | 20.34 | 21.07 | 22.65 | MEXLN203018 h
3 0/-0.025 6 4.5 20 2.85 60 2 21.05|21.78 | 22.55 | 23.36 | 25.12 MEXLN203020 h
3 0/-0.025 6 4.5 25 2.85 75 2 26.22 | 27.13 | 28.09 | 29.10 - MEXLN203025 h
4 0/-0.025 6 4.5 10 3.85 60 2 10.91 1 11.29 | 11.68 | 12.10 | 13.00 MEXLN204010 h
4 0/-0.025 6 4.5 15 3.85 60 2 16.08 | 16.63 | 17.22 | 17.84 | 19.17 MEXLN204015 h
4 0/-0.025 6 4.5 20 3.85 60 2 21.25121.98|22.76 | 23.57 - MEXLN204020 h
4 0/-0.025 6 4.5 25 3.85 75 2 26.41 | 27.33 | 28.29 - - MEXLN204025 h
4 0/-0.025 6 4.5 30 3.85 75 2 31.58 | 32.67 | 33.83 - - MEXLN204030 h
4 0/-0.025 6 4.5 40 3.85 75 2 41.92 | 43.37 - - - MEXLN204040 h

h stock standard ¥ non-stock standard M stock exhaustion
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MEX - 30+55HRC - Square

OSAWA

CUTTING PARAMETERS

MEXLN2
vrebicor DENDEE B $z2QDEE o] | £ (3 £3
Hardness/Rm <1000 N/mm? < 35HRC 35-45HRC 45 - 55 HRC

ap x ae apxD apxD apxD apxD

Vc (m/min) 70-110 50-90 30-70 20-40
D 1 ap n fn Vf n fn vf n fn Vf n fn Vf

(mm) | (mm) | (mm) (rpm) [(mm/rev)| (mm/min) | (rpm) |(mm/rev)| (mm/min) | (rpm) |(mm/rev)| (mm/min) | (rpm) |(mm/rev)| (mm/min)

<6D | 0.01 | 40000 | 0.003 240 40000 | 0.003 220 40000 | 0.002 190 40000 | 0.002 170
0.2 <8D | 0.01 | 40000 | 0.003 200 40000 | 0.002 180 40000 | 0.002 165 40000 | 0.002 145
<10D | 0.01 | 40000 | 0.002 170 40000 | 0.002 150 40000 | 0.002 135 38200 | 0.001 110
<12D | 0.01 | 40000 | 0.002 130 40000 | 0.001 120 40000 | 0.001 105 33400 0.001 75
<6D | 0.02 | 40000 | 0.004 320 40000 | 0.004 290 40000 | 0.003 255 31800 | 0.003 180
0.3 <8D | 0.01 | 40000 | 0.004 290 40000 | 0.003 260 40000 | 0.003 230 28700 | 0.003 145
<10D | 0.01 | 40000 | 0.003 260 40000 | 0.003 230 40000 | 0.003 205 25500 | 0.002 115
<12D | 0.01 | 40000 | 0.003 220 40000 | 0.003 200 37200 | 0.002 165 22300 0.002 85
<6D | 0.02 | 40000 | 0.006 480 40000 | 0.005 430 39800 | 0.005 380 23900 | 0.004 200
0.4 <8D | 0.02 | 40000 | 0.005 430 40000 | 0.005 390 35800 | 0.004 310 21500 | 0.004 165
<10D | 0.01 | 40000 | 0.005 380 40000 | 0.004 350 31800 | 0.004 245 19100 | 0.003 130
<12D | 0.01 | 40000 | 0.004 340 40000 | 0.004 300 27900 | 0.003 185 16700 | 0.003 100
<6D | 0.03 | 40000 | 0.007 560 40000 | 0.006 500 31800 | 0.006 355 19100 | 0.005 185
0.5 <8D | 0.02 | 40000 | 0.006 500 40000 | 0.006 450 28700 | 0.005 290 17200 | 0.004 150
<10D | 0.02 | 40000 | 0.006 450 35700 | 0.005 360 25500 | 0.004 230 15300 | 0.004 120
<12D | 0.01 | 40000 | 0.005 390 31200 | 0.004 280 22300 | 0.004 175 13400 | 0.003 90
<6D | 0.03 | 40000 | 0.008 640 37200 | 0.007 540 26500 | 0.006 340 15900 | 0.006 180
0.6 <8D | 0.03 | 40000 | 0.007 580 33400 | 0.006 430 23900 | 0.006 275 14300 | 0.005 145
<10D | 0.02 | 38200 | 0.006 490 29700 | 0.006 340 21200 | 0.005 215 12700 | 0.004 115
<12D | 0.02 | 33400 | 0.006 370 26000 | 0.005 260 18600 | 0.004 165 11100 | 0.004 85
<6D | 0.04 | 35800  0.010 720 27900 | 0.009 500 19900 | 0.008 320 11900 | 0.007 165
SQUARE RIB 0.8 <8D | 0.03 | 32200 | 0.009 580 25100 | 0.008 410 17900 | 0.007 260 10700 | 0.006 135
<10D | 0.03 | 28700 | 0.008 460 22300 | 0.007 320 15900 | 0.006 205 9600 | 0.006 110
<12D | 0.02 | 25100 | 0.007 350 19500 | 0.006 250 13900 | 0.006 155 8400 | 0.005 80
<6D | 0.05 | 28700 | 0.012 690 22300 | 0.011 480 15900 0.010 305 9600 | 0.008 160
1 <8D | 0.04 | 25800 | 0.011 560 20100 | 0.010 390 14300 | 0.009 245 8600 | 0.008 130
<10D | 0.04 | 22900 | 0.010 440 17800 | 0.009 310 12700 0.008 195 7600 | 0.007 100
<12D | 0.03 | 20100 | 0.008 340 15600 | 0.008 240 11100 | 0.007 150 6700 | 0.006 80
<6D | 0.06 | 23900 | 0.022 1050 18600 | 0.020 740 13300 0.018 470 8000 | 0.015 245
1.2 <8D | 0.05 | 21500 | 0.020 850 16700 | 0.018 600 11900 0.016 375 7200 | 0.014 200
<10D | 0.04 | 19100 | 0.018 670 14900 | 0.016 470 10600 | 0.014 300 6400 | 0.012 160
<12D | 0.03 | 16700 | 0.015 510 13000 | 0.014 360 9300 | 0.012 230 5600 | 0.011 120
<6D | 0.07 | 20500 | 0.024 980 15900 | 0.022 690 11400 0.019 440 6800 | 0.017 230
<8D | 0.06 | 18400 § 0.022 790 14300 | 0.019 560 10200 | 0.017 355 6100 | 0.015 185
1.4 <10D | 0.05 | 16400 | 0.019 630 12700 | 0.017 440 9100 | 0.015 280 5500 | 0.013 150
<12D | 0.04 | 14300 | 0.017 480 11100 | 0.015 340 8000 | 0.013 215 4800 | 0.012 115
<15D | 0.03 | 12300 | 0.014 350 9600 | 0.013 250 6800 | 0.012 155 4100 | 0.010 85
>15D | 0.02 | 10200 | 0.012 240 8000 | 0.011 170 5700 | 0.010 110 3400 | 0.008 55
<6D | 0.08 | 19100 | 0.025 960 14900 | 0.023 670 10600 | 0.020 425 6400 | 0.018 225
<8D | 0.06 | 17200 | 0.023 770 13400 | 0.020 540 9600 | 0.018 345 5700 | 0.016 180
15 <10D | 0.05 | 15300 | 0.020 610 11900 | 0.018 430 8500 | 0.016 270 5100 | 0.014 145
<12D | 0.04 | 13400 | 0.018 470 10400 | 0.016 330 7400 | 0.014 205 4500 | 0.012 110
<15D | 0.03 | 11500 | 0.015 350 8900 | 0.014 240 6400 | 0.012 155 3800 | 0.011 80
>15D | 0.02 9600 | 0.013 240 7400 | 0.011 170 5300 | 0.010 105 3200 | 0.009 55
<6D | 0.08 | 17900 | 0.026 930 13900 | 0.023 650 10000 | 0.021 415 6000 | 0.018 220
<8D | 0.07 | 16100 | 0.023 750 12500 | 0.021 530 9000 | 0.019 335 5400 | 0.016 175
1.6 <10D | 0.06 | 14300 | 0.021 590 11100 | 0.019 420 8000 | 0.017 265 4800 | 0.015 140
<12D | 0.04 | 12500 | 0.018 450 9800 | 0.016 320 7000 | 0.015 205 4200 | 0.013 105
<15D | 0.04 | 10700 | 0.016 330 8400 | 0.014 240 6000 | 0.012 150 3600 | 0.011 80
>15D | 0.02 9000 | 0.013 230 7000 | 0.012 160 5000 | 0.010 105 3000 | 0.009 55
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MEX - 30+55HRC - Square

OSAWA

532

MEXLN2

CUTTING PARAMETERS

SQUARE RIB

vrebeer  DDEDEE $2DER o] | £ (3 £3
Hardness/Rm < 1000 N/mm? < 35HRC 35-45HRC 45 - 55 HRC

ap x ae apxD apxD apxD apxD

Vc (m/min) 70-110 50-90 30-70 20-40
D 1 ap n fn vf n fn Vf n fn Vf n fn Vf

(mm) | (mm) | (mm) (rpm) ((mm/rev)| (mm/min)| (rpm) |(mm/rev)|(mm/min)| (rpm) |(mm/rev)|(mm/min)| (rpm) |(mm/rev)|(mm/min)

<6D | 0.09 | 15900 @ 0.028 890 12400 | 0.025 620 8800 | 0.022 395 5300 | 0.020 210
<8D | 0.08 | 14300  0.025 720 11100 | 0.023 500 8000 | 0.020 325 4800 | 0.018 170
1.8 <10D | 0.06 | 12700 | 0.022 570 9900 | 0.020 400 7100 | 0.018 255 4200 | 0.016 130
<12D | 0.05 | 11100 | 0.020 440 8700 | 0.018 310 6200 | 0.016 195 3700 | 0.014 100
<15D | 0.04 | 9600 | 0.017 320 7400 | 0.015 220 5300 | 0.013 140 3200 | 0.012 75
>15D | 0.03 8000 | 0.014 220 6200 | 0.013 160 4400 | 0.011 100 2700 | 0.010 55
<6D | 0.10 | 14300 | 0.030 860 11100 | 0.027 600 8000 | 0.024 385 4800 | 0.021 200
<8D | 0.09 | 12900  0.027 700 10000 | 0.024 490 7200 | 0.022 310 4300 | 0.019 165
2 <10D | 0.07 | 11500 | 0.024 550 8900 | 0.022 380 6400 | 0.019 245 3800 | 0.017 130
<12D | 0.06 | 10000 | 0.021 420 7800 | 0.019 290 5600 | 0.017 190 3300 | 0.015 95
<15D | 0.05 8600 | 0.018 310 6700 | 0.016 220 4800 | 0.014 140 2900 | 0.013 75
>15D | 0.03 8600 | 0.018 310 6700 | 0.016 220 4800 | 0.014 140 2900 | 0.013 75
<6D | 0.13 | 11500 | 0.035 810 8900 | 0.032 560 6400 | 0.028 360 3800 | 0.025 185
<8D | 0.11 | 10300 | 0.032 650 8000 | 0.028 450 5700 | 0.025 285 3400 | 0.022 150
25 <10D | 0.09 | 9200 | 0.028 520 7100 | 0.025 360 5100 | 0.022 230 3100 | 0.020 120
<12D | 0.07 8000 | 0.025 390 6200 | 0.022 270 4500 | 0.020 175 2700 | 0.017 95
<15D | 0.06 | 6900 | 0.021 290 5400 | 0.019 200 3800 | 0.017 130 2300 | 0.015 70
>15D | 0.04 | 4900 | 0.021 290 5400 | 0.019 200 3800 | 0.017 130 2300 | 0.015 70
<6D | 0.15 9600 | 0.040 770 7400 | 0.036 530 5300 | 0.032 340 3200 | 0.028 180
<8D | 0.13 8600 | 0.036 620 6700 | 0.032 430 4800 | 0.029 275 2900 | 0.025 145
3 <10D | 0.11 7600 | 0.032 490 5900 | 0.029 340 4200 | 0.026 215 2500 | 0.022 110
<12D | 0.08 | 46700 | 0.028 380 5200 | 0.025 260 3700 | 0.022 165 2200 | 0.020 85
<15D | 0.07 5700 | 0.024 270 4500 | 0.022 190 3200 | 0.019 125 1900 | 0.017 65
>15D | 0.05 5700 | 0.024 270 4500 | 0.022 190 3200 | 0.019 125 1900 | 0.017 65
<6D | 0.20 7200 | 0.050 720 5600 | 0.045 500 4000 | 0.040 320 2400 | 0.035 170
<8D | 0.17 6400 | 0.045 580 5000 | 0.041 410 3600 | 0.036 260 2100 | 0.032 130
a <10D | 0.14 5700 | 0.040 460 4500 | 0.036 320 3200 | 0.032 205 1900 | 0.028 105
<12D | 0.11 5000 | 0.035 350 3900 | 0.032 250 2800 | 0.028 155 1700 | 0.025 85
<15D | 0.09 | 4300 | 0.030 260 3300 | 0.027 180 2400 | 0.024 115 1400 | 0.021 60
>15D | 0.06 | 4300 | 0.030 260 3300 | 0.027 180 2400 | 0.024 115 1400 | 0.021 60




MEX - 30+55HRC - Square OSAWA

NORM NDLES HRC /
ORANGE 30 40° || SQUARE 2

cylindrical shank, 2 flutes > 014

MEXCS2 ssam || x| | s | ) PEN VA || P

L * * *
* 1stchoice ¥ suitable
avo | =~

| =]
y L \

D D Tol. CR CR Tol. d(h6) | 11 L z EDP No. Stock
0/-0.030 4 2.5 40 2 MEXCS2010 h
1.5 0/-0.030 4 4 40 2 MEXCS2015 h
2 0/-0.030 4 ) 40 2 MEXCS2020 h
2.5 0/-0.030 4 8 40 2 MEXCS2025 h
3 0/-0.012 6 8 55 2 MEXCS2030 h
3.5 0/-0.012 6 10 55 2 MEXCS2035 h
4 0/-0.012 6 10 55 2 MEXCS2040 h
4.5 0/-0.012 6 12 55 2 MEXCS2045 h
5 0/-0.012 6 13 55 2 MEXCS2050 h
5.5 0/-0.012 6 14 55 2 MEXCS2055 h
6 0/-0.012 [¢) 15 60 2 MEXCS2060 h
6.5 0/-0.012 8 17 65 2 MEXCS2065 h
7 0/-0.012 8 18 65 2 MEXCS2070 h
8 0/-0.012 8 20 70 2 MEXCS2080 h
8.5 0/-0.012 10 21 70 2 MEXCS2085 h
9 0/-0.012 10 23 70 2 MEXCS2090 h
10 0/-0.012 10 22 75 2 MEXCS2100 h
11 0/-0.012 12 28 75 2 MEXCS2110 h
12 0/-0.012 12 26 80 2 MEXCS2120 h
14 0/-0.030 14 32 90 2 MEXCS2140 h
16 0/-0.030 16 32 90 2 MEXCS2160 h
18 0/-0.030 18 38 100 2 MEXCS2180 h
20 0/-0.030 20 38 100 2 MEXCS2200 h

h stock standard ¥ non-stock standard M stock exhaustion
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MEX - 30+55HRC - Square

OSAWA

CUTTING PARAMETERS

534

MEXCS2

Material

sovp | EERBER BEER (Po e 1 f e J s

1SO 513

Hardness/Rm < 1000 N/mm? < 35 HRC 35-45HRC 45 - 55 HRC
ap x ae 0.5Dx D 0.3DxD 0.2Dx D 0.1DxD
Vc (m/min) 70-110 50-90 30-70 20-40
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) |(mm/min)| (rpm) | (mm/rev) | (mm/min)

1 28660 | 0.006 340 22290 | 0.005 240 15920 0.005 150 9550 0.004 80
2 14330 | 0.010 290 11150 | 0.009 200 7960 0.008 130 4780 0.007 70
3 9550 0.014 280 7430 0.013 190 5310 0.012 125 3180 0.010 65
4 7170 0.020 280 5570 0.018 200 3980 0.016 125 2390 0.014 65
5 5730 0.026 290 4460 0.023 200 3180 0.020 130 1910 0.018 70
6 4780 0.032 310 3720 0.029 220 2650 0.026 135 1590 0.023 70
8 3580 0.038 270 2790 0.034 190 1990 0.031 120 1190 0.027 65
10 2870 0.046 260 2230 0.041 180 1590 0.037 115 960 0.032 60
12 2390 0.055 260 1860 0.050 180 1330 0.044 120 800 0.039 60
14 2050 0.064 260 1590 0.057 180 1140 0.051 115 680 0.045 60
16 1790 0.072 260 1390 0.065 180 1000 0.058 115 600 0.051 60
18 1590 0.082 260 1240 0.074 180 880 0.066 115 530 0.058 60
20 1430 0.094 270 1110 0.084 190 800 0.075 120 480 0.065 65




MEX - 30+55HRC - Square OSAWA

MEXCL2 D .
0SAWA <55 Vel M )
norm || MIEX ENDLESS TR L5 /A INFo
. . DRANGI 30° SQUARE 2
cylindrical shank, 2 flutes, long —
TYPHOON
AHTA4p
i\l
* * *
% 1stchoice v suitable
dhe)| [|
. ]
D D Tol. c CTol. d(h6) 1 1 L z EDP No. .
1 0/-0.030 6 8 60 2 MEXCL2010 h L OON
1.5 0/-0.030 6 12 60 2 MEXCL2015 h
2 0/-0.030 6 12 60 2 MEXCL2020 h I
3 0/-0.030 6 15 60 2 MEXCL2030 h S
4 0/-0.030 6 20 60 2 MEXCL2040 h
5 0/-0.030 6 25 70 2 MEXCL2050 h I
6 0/-0.030 6 25 70 2 MEXCL2060 h LA
8 0/-0.030 8 30 80 2 MEXCL2080 h
\
10 0/-0.030 10 35 90 2 MEXCL2100 h X
12 0/-0.030 12 40 90 2 MEXCL2120 h .
\
MDTA
\
HF VY
\
MEF
\
;U‘

h stock standard ¥ non-stock standard M stock exhaustion
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MEX - 30+55HRC - Square

OSAWA

CUTTING PARAMETERS

Material
sovp | R EE BER (Po e 1 f e J s
1SO 513
Hardness/Rm < 1000 N/mm? < 35 HRC 35-45HRC 45 - 55 HRC
ap x ae 0.3DxD 0.3DxD 0.2D x D 0.05D x D
Vc (m/min) 70-110 50-90 30-70 20-40
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min)
1 28700 | 0.005 290 22300 | 0.005 200 15900 | 0.004 125 9600 0.004 65
1.5 19100 | 0.006 230 14900 | 0.005 160 10600 | 0.005 100 6400 0.004 55
2 14300 | 0.009 260 11100 | 0.008 180 8000 0.007 115 4800 0.006 60
3 9600 0.012 230 7400 0.011 160 5300 0.010 100 3200 0.008 55
4 7200 0.018 260 5600 0.016 180 4000 0.014 115 2400 0.013 60
5 5700 0.024 270 4500 0.022 190 3200 0.019 125 1900 0.017 65
6 4800 0.029 280 3700 0.026 190 2700 0.023 125 1600 0.020 65
8 3600 0.035 250 2800 0.032 180 2000 0.028 110 1200 0.025 60
10 2900 0.041 240 2200 0.037 160 1600 0.033 105 1000 0.029 55
12 2400 0.050 240 1900 0.045 170 1300 0.040 105 800 0.035 55

< D3:ap = 0.4 mm max
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MEX - 30+55HRC - Square OSAWA

MEXCS4

UMG 55
mex e & | 7l 4

DRANG! 30° SQUARE %

cylindrical shank, 4 flutes

L * * *
* 1stchoice ¥ suitable
dhe)} S S 3 lo

‘<—|—>‘
; L |

D D Tol. CR CR Tol. d(h6) | 11 L z EDP No. Stock
0/-0.030 4 3 50 4 MEXCS401050 h
1.5 0/-0.030 4 4.5 50 4 MEXCS401550 h
2 0/-0.030 4 ) 40 4 MEXCS4020 h
2.5 0/-0.030 4 8 40 4 MEXCS4025 h
3 0/-0.030 6 8 55 4 MEXCS4030 h
3.5 0/-0.030 6 10 55 4 MEXCS4035 h
4 0/-0.030 6 11 55 4 MEXCS4040 h
4.5 0/-0.030 6 11 55 4 MEXCS4045 h
5 0/-0.030 6 13 55 4 MEXCS4050 h
5.5 0/-0.030 6 13 55 4 MEXCS4055 h
6 0/-0.030 [¢) 15 60 4 MEXCS4060 h
6.5 0/-0.030 8 17 65 4 MEXCS4065 h
7 0/-0.030 8 18 65 4 MEXCS4070 h
8 0/-0.030 8 20 70 4 MEXCS4080 h
9 0/-0.030 10 23 70 4 MEXCS4090 h
10 0/-0.030 10 22 75 4 MEXCS4100 h
11 0/-0.030 12 28 75 4 MEXCS4110 h
12 0/-0.030 12 26 80 4 MEXCS4120 h
14 0/-0.030 12 35 90 4 MEXCS4140 h
16 0/-0.030 16 32 100 4 MEXCS4160 h
20 0/-0.030 20 40 100 4 MEXCS4200 h
25 0/-0.030 25 40 100 4 MEXCS4250 h

h stock standard ¥ non-stock standard M stock exhaustion
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OSAWA

538

CUTTING PARAMETERS

MEXCS4
Material
sovp | EERBER BEER (Po e 1 f e J s
1SO 513
Hardness/Rm < 1000 N/mm? < 35 HRC 35-45HRC 45 - 55 HRC
ap x ae D x0.01D D x0.01D D x 0.05D D x 0.05D
Vc (m/min) 80-120 50-90 40-60 20-40
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min)

1 31850 | 0.009 1080 22290 | 0.008 680 15920 | 0.007 435 9550 0.006 225

2 15920 | 0.017 1080 11150 | 0.015 680 7960 0.014 435 4780 0.012 230

3 10620 | 0.026 1080 7430 0.023 680 5310 0.020 435 3180 0.018 225

4 7960 0.034 1080 5570 0.031 680 3980 0.027 435 2390 0.024 230

5 6370 0.038 970 4460 0.034 610 3180 0.031 390 1910 0.027 205

6 5310 0.043 900 3720 0.038 570 2650 0.034 360 1590 0.030 190

8 3980 0.055 880 2790 0.050 550 1990 0.044 350 1190 0.039 185

10 3180 0.071 900 2230 0.064 570 1590 0.057 360 960 0.050 190

12 2650 0.085 900 1860 0.077 570 1330 0.068 360 800 0.060 190

14 2270 0.098 890 1590 0.088 560 1140 0.078 355 680 0.068 185

16 1990 0.110 880 1390 0.099 550 1000 0.088 350 600 0.077 185

18 1770 0.125 890 1240 0.113 560 880 0.100 350 530 0.088 185

20 1590 0.140 890 1110 0.126 560 800 0.112 360 480 0.098 190

22 1450 0.155 900 1010 0.140 560 720 0.124 355 430 0.109 185

25 1270 0.177 900 890 0.159 570 640 0.142 360 380 0.124 190




MEX - 30+55HRC - Square OSAWA

MEXCL4 s | ey | el = |7 72| LA ||

NORM ENDLESS (.| 4
DRANG 30 40° || SQUARE 7

cylindrical shank, 4 flutes, long *

L * * *

% 1stchoice ¥ suitable

dhe)} lo
| ]
‘ L |

D D Tol. CR CRTol. d(h6) 1 " L z EDP No. Stock
2 0/-0.020 6 8 60 4 MEXCL4020 h
3 0/-0.020 6 15 60 4 MEXCL4030 h
4 0/-0.020 6 20 60 4 MEXCL4040 h
5 0/-0.020 6 25 70 4 MEXCL4050 h
6 0/-0.020 6 25 70 4 MEXCL4060 h
8 0/-0.020 8 30 80 4 MEXCL4080 h
10 0/-0.020 10 35 90 4 MEXCL4100 h
12 0/-0.020 12 40 90 4 MEXCL4120 h
14 0/-0.020 16 50 110 4 MEXCL4140 h
16 0/-0.020 16 50 110 4 MEXCL4160 h
20 0/-0.020 20 50 110 4 MEXCL4200 h
25 0/-0.050 25 70 130 4 MEXCL4250 h
3 0/-0.025 6 25 100 4 MEXCL4030100 * h
4 0/-0.025 6 31 100 4 MEXCL4040100 * h
5 0/-0.025 6 31 100 4 MEXCL4050100 * h
6 0/-0.025 6 38 100 4 MEXCL4060100 * h
8 0/-0.030 8 41 100 4 MEXCL4080100 * h
10 0/-0.030 10 57 125 4 MEXCL4100125 * h
12 0/-0.030 12 75 150 4 MEXCL4120150 * h
14 0/-0.030 14 75 150 4 MEXCL4140150 * h
16 0/-0.030 16 75 150 4 MEXCL4160150 * h
20 0/-0.030 20 75 150 4 MEXCL4200150 * h

h stock standard ¥ non-stock standard M stock exhaustion
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MEX - 30+55HRC - Square

OSAWA

CUTTING PARAMETERS

MEXCL4

Material

sovp | EERBER BEER (Po e 1 f e J s

1SO 513

Hardness/Rm < 1000 N/mm? < 35 HRC 35-45HRC 45 - 55 HRC
ap x ae 1.5D x 0.05D 1.5D x 0.05D 1.5D x 0.05D 1.5D x 0.05D
Vc (m/min) 60-100 40-80 20-60 20-40
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min)

2 12740 | 0.014 740 9550 0.013 500 6370 0.012 295 4780 0.010 195
3 8490 0.022 740 6370 0.020 500 4250 0.017 295 3180 0.015 195
4 6370 0.029 740 4780 0.026 500 3180 0.023 295 2390 0.020 195
5 5100 0.033 660 3820 0.029 450 2550 0.026 265 1910 0.023 175
6 4250 0.036 610 3180 0.033 410 2120 0.029 245 1590 0.025 160
8 3180 0.047 600 2390 0.042 400 1590 0.038 240 1190 0.033 155
10 2550 0.060 620 1910 0.054 410 1270 0.048 245 960 0.042 160
12 2120 0.072 610 1590 0.065 410 1060 0.058 245 800 0.051 160
14 1820 0.083 600 1360 0.075 410 910 0.066 240 680 0.058 160
16 1590 0.094 590 1190 0.084 400 800 0.075 240 600 0.065 155
20 1270 0.119 600 960 0.107 410 640 0.095 245 480 0.083 160
25 1020 0.150 610 760 0.135 410 510 0.120 245 380 0.105 160
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MEX - 30+55HRC - Square OSAWA

UMG =
MEXCSHM S BHNE:
DRANG 50° || SOUARE | | z6-28
cylindrical shank, multi flute
L * * *
* 1stchoice ¥ suitable
are)} | N o
‘ P—|—>
| L >‘
D D Tol. CR CRTol. d(hé) I I L z EDP No. Stock
3 0/-0.025 6 8 50 6 MEXCSHMO30 h
4 0/-0.025 6 1 50 6 MEXCSHMO040 h
5 0/-0.025 6 13 50 6 MEXCSHMO50 h
6 0/-0.030 6 15 60 6 MEXCSHMO060 h
8 0/-0.030 8 20 70 6 MEXCSHMO80 h
10 0/-0.030 10 25 80 6 MEXCSHM100 h
12 0/-0.030 12 30 80 6 MEXCSHM120 h
14 0/-0.030 14 30 90 6 MEXCSHM140 h
16 0/-0.030 16 40 100 6 MEXCSHM160 h
18 0/-0.030 18 35 100 8 MEXCSHM180 h
20 0/-0.030 20 50 100 8 MEXCSHM200 h

h stock standard ¥ non-stock standard M stock exhaustion
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MEX - 30+55HRC - Square OSAWA

CUTTING PARAMETERS

MEXCSHM

Material

sovp | EERBER BEER (Po e 1 f e J s

1SO 513

Hardness/Rm < 1000 N/mm? < 35 HRC 35-45HRC 45 - 55 HRC
ap x ae 1.5D x0.1D 1.5D x 0.1D 1.5D x 0.05D 1.5D x 0.05D
Vc (m/min) 120-160 90-130 60-100 50-70
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min)

3 14860 | 0.008 750 11680 | 0.008 530 8490 0.007 340 6370 0.006 220
4 11150 | 0.012 800 8760 0.011 570 6370 0.010 370 4780 0.008 240
5 8920 0.014 770 7010 0.013 550 5100 0.012 350 3820 0.010 230
6 7430 0.018 800 5840 0.016 570 4250 0.014 370 3180 0.013 240
8 5570 0.028 920 4380 0.025 650 3180 0.022 420 2390 0.019 280
10 4460 0.034 900 3500 0.030 640 2550 0.027 410 1910 0.024 270
12 3720 0.041 910 2920 0.037 640 2120 0.033 420 1590 0.029 270
14 3180 0.048 920 2500 0.043 650 1820 0.038 420 1360 0.034 270
16 2790 0.056 940 2190 0.051 670 1590 0.045 430 1190 0.039 280
18 2480 0.065 970 1950 0.059 680 1420 0.052 440 1060 0.046 290
20 2230 0.073 1300 1750 0.066 920 1270 0.058 590 960 0.051 390
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MEX - 30+55HRC - Square OSAWA

MEXCLHM 707 .
0SAWA <55 7] % )
norm || MIEX enDLESS | L /A INFO
. . . DRANGI 45° SQUARE 26~28
cylindrical shank, multi flute, long —
TYPHOON
AHTA4p
* * *
% 1stchoice v suitable
d(hé)L”
. L
D D Tol. CR CR Tol. d(h6) 1 1 L z EDP No. )
3 0/-0.025 6 19 75 6 MEXCLHMO030 L o0
4 0/-0.025 6 19 75 6 MEXCLHMO040 h
5 0/-0.025 6 19 75 6 MEXCLHMO050 h I
6 0/-0.030 6 25 80 6 MEXCLHMO060 h ~SD-TA
8 0/-0.030 8 40 100 6 MEXCLHMO080 h
10 0/-0.030 10 45 120 6 MEXCLHM100 h I
12 0/-0.030 12 60 120 6 MEXCLHM120 h LFTA
16 0/-0.030 16 80 150 6 MEXCLHM160 h
\
20 0/-0.030 20 80 150 8 MEXCLHM200 h 7
SUTA
\
MDTA
\
HF VY
\
MEF
\
;U‘

h stock standard ¥ non-stock standard M stock exhaustion
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MEX - 30+55HRC - Square

OSAWA

CUTTING PARAMETERS

544

MEXCLHM

Material

sovp | EERBER BEER (Po e 1 f e J s

1SO 513

Hardness/Rm < 1000 N/mm? < 35 HRC 35-45HRC 45 - 55 HRC
ap x ae 1.5D x 0.05D 1.5D x 0.05D 1.5D x 0.05D 1.5D x 0.05D
Vc (m/min) 80-120 50-90 40-60 20-40
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min)

3 10620 | 0.007 450 7430 0.006 290 5310 0.006 180 3180 0.005 100
4 7960 0.010 490 5570 0.009 310 3980 0.008 190 2390 0.007 100
5 6370 0.012 470 4460 0.011 290 3180 0.010 190 1910 0.009 100
6 5310 0.015 490 3720 0.014 310 2650 0.012 190 1590 0.011 100
8 3980 0.023 560 2790 0.021 350 1990 0.019 220 1190 0.016 120
10 3180 0.029 540 2230 0.026 340 1590 0.023 220 960 0.020 120
12 2650 0.035 550 1860 0.031 350 1330 0.028 220 800 0.024 120
14 2270 0.041 560 1590 0.037 350 1140 0.033 220 680 0.029 120
16 1990 0.048 570 1390 0.043 360 1000 0.038 230 600 0.034 120
18 1770 0.055 580 1240 0.050 370 880 0.044 230 530 0.039 120
20 1590 0.063 800 1110 0.057 500 800 0.050 320 480 0.044 170




MEX - 30+55HRC - 45° chamfer OSAWA

<55
HRC

L4

SQUARE

7

20°

MEXCSFR B=

cylindrical shank, roughing

—

3~74

L * * *
* 1stchoice ¥ suitable

| ]
L |
D D Tol. CR CRTol. d(hé) 1 1 L z EDP No. Stock
6 0/-0.048 0.40 +/-0.020 6 15 60 3 MEXCSFR060 h
8 0/-0.058 0.40 +/-0.020 8 20 65 3 MEXCSFR0O80 h
10 0/-0.058 0.50 +/-0.020 10 25 70 4 MEXCSFR100 h
12 0/-0.070 0.50 +/-0.020 12 30 80 4 MEXCSFR120 h
14 0/-0.070 0.50 +/-0.020 14 25 100 4 MEXCSFR140 h
16 0/-0.070 0.50 +/-0.020 16 40 100 4 MEXCSFR160 h
20 0/-0.084 0.50 +/-0.020 20 50 100 4 MEXCSFR200 h
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MEX - 30+55HRC - 45° chamfer OSAWA

CUTTING PARAMETERS

546

Material
sovp | R EE BER (Po e 1 f e J s
1SO 513
Hardness/Rm < 1000 N/mm? < 35 HRC 35-45HRC 45 - 55 HRC
ap x ae 0.5D x D 0.5DxD 0.3DxD 0.1DxD
Vc (m/min) 70-90 50-70 40-60 20-40
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min)
6 4250 0.043 720 3180 0.038 490 2650 0.034 360 1590 0.030 190
8 3180 0.055 700 2390 0.050 480 1990 0.044 350 1190 0.039 185
10 2550 0.071 720 1910 0.064 490 1590 0.057 360 960 0.050 190
12 2120 0.085 720 1590 0.077 490 1330 0.068 360 800 0.060 190
14 1820 0.098 710 1360 0.088 480 1140 0.078 355 680 0.068 185
16 1590 0.110 700 1190 0.099 470 1000 0.088 350 600 0.077 185
20 1270 0.140 710 960 0.126 480 800 0.112 360 480 0.098 190
D6-8:Z=3
Hardness/Rm < 1000 N/mm? < 35HRC 35-45HRC 45 - 55 HRC
ap x ae 1.5D x 0.3D 1.5D x 0.3D D x0.1D D x 0.05D
Vc (m/min) 80-100 60-80 50-70 30-50
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min)
6 4250 0.047 790 3180 0.042 540 2650 0.037 395 1590 0.033 210
SIDE MILLING 8 3180 0.061 770 2390 0.055 520 1990 0.049 385 1190 0.043 205
10 2550 0.078 800 1910 0.070 540 1590 0.062 395 960 0.055 210
12 2120 0.094 790 1590 0.084 540 1330 0.075 400 800 0.065 210
14 1820 0.108 780 1360 0.097 530 1140 0.086 390 680 0.075 205
16 1590 0.121 770 1190 0.109 520 1000 0.097 385 600 0.085 205
20 1270 0.154 780 960 0.139 530 800 0.123 395 480 0.108 205
D6-8:Z=3




MEX - 30+55HRC - Corner radius OSAWA

MEXLN2R o w | [
NORM HRC
cylindrical shank, 2 flutes, extended and reduced f0a [WRADIGS 2
neck, corner radius
/CR - d, <D CR
- o ———
J — |wt
Cx | | [ |
% Istchoice ¥ suitable :g
SQUARE RIB ¢
actual length according to a angle
D D Tol. CR CR Tol. d(h6) | 11 d1 L z 30’ 1° |1°30"| 2° 35 EDP No. Stock
0.3 0/-0.020 0.05 +/-0.010 4 0.4 1 0.26 | 50 2 1.08 | 1.12 | 1.15 | 1.19 | 1.25 | MEXLN20030001 h
0.3 0/-0.020 0.05 +/-0.010 4 04 | 15 |0.26| 50 2 1.60 | 1.65 | 1.70 | 1.75 | 1.85 | MEXLN20030065 h
0.3 0/-0.020 0.05 +/-0.010 4 0.4 2 0.26 | 50 2 212 | 219 | 225 | 2.32 | 2.46 | MEXLN20030002 h
0.3 0/-0.020 0.05 +/-0.010 4 0.4 3 0.26 | 50 2 3.15 | 3.25 | 3.35 | 3.46 | 3.66 | MEXLN20030003 h
0.3 0/-0.020 0.10 +/-0.010 4 0.4 1 0.26 | 50 2 1.08 | 1.12 | 1.15 | 1.18 | 1.24 | MEXLN20030101 h
0.3 0/-0.020 0.10 +/-0.010 4 0.4 1.5 10.26 | 50 2 1.60 | 1.65 | 1.70 | 1.75 | 1.84 | MEXLN20030165 h
0.3 0/-0.020 0.10 +/-0.010 4 0.4 2 0.26 | 50 2 212 | 218 | 2.25 | 2.31 | 2.45 | MEXLN20030102 h
0.3 0/-0.020 0.10 +/-0.010 4 0.4 3 0.26 | 50 2 3.15 | 3.25 | 3.35 | 3.45 | 3.65 | MEXLN20030103 h
0.4 0/-0.020 0.05 +/-0.010 4 0.6 1 0.37 | 50 2 1.08 | 1.12 | 1.15 | 1.19 | 1.25 | MEXLN20040001 h
0.4 0/-0.020 0.05 +/-0.010 4 0.6 2 0.37 | 50 2 212 | 219 | 225 | 2.32 | 2.46 | MEXLN20040006 h
0.4 0/-0.020 0.05 +/-0.010 4 0.6 3 0.37 | 50 2 3.15 | 3.25 | 3.35 | 3.46 | 3.66 | MEXLN20040003 h
0.4 0/-0.020 0.05 +/-0.010 4 0.6 4 0.37 | 50 2 419 | 432 | 446 | 459 | 4.86 | MEXLN20040004 h
0.4 0/-0.020 0.10 +/-0.010 4 0.6 1 0.37 | 50 2 1.08 | 1.12 | 1.15 | 1.18 | 1.24 | MEXLN20040101 h
0.4 0/-0.020 0.10 +/-0.010 4 0.6 2 0.37 | 50 2 212 | 218 | 2.25 | 2.31 | 2.45 | MEXLN20040102 h
0.4 0/-0.020 0.10 +/-0.010 4 0.6 3 0.37 | 50 2 3.15 | 3.25 | 3.35 | 3.45 | 3.65 | MEXLN20040103 h
0.4 0/-0.020 0.10 +/-0.010 4 0.6 4 0.37 | 50 2 418 | 432 | 445 | 458 | 4.85 | MEXLN20040104 h
0.5 0/-0.020 0.05 +/-0.010 4 0.7 2 0.45 | 50 2 216 | 223 | 229 | 2.36 | 2.50 | MEXLN20050002 h
0.5 0/-0.020 0.05 +/-0.010 4 0.7 4 0.45| 50 2 422 | 436 | 450 | 4.63 | 490 | MEXLN20050004 h
0.5 0/-0.020 0.05 +/-0.010 4 0.7 6 0.45| 50 2 6.29 | 649 | 6.70 | 6.90 | 7.31 | MEXLN20050006 h
0.5 0/-0.020 0.10 +/-0.010 4 0.7 2 0.45| 50 2 216 | 222 | 229 | 2.36 | 2.49 | MEXLN20050102 h
0.5 0/-0.020 0.10 +/-0.010 4 0.7 4 0.45 | 50 2 422 | 436 | 449 | 4.63 | 4.89 | MEXLN20050104 h
0.5 0/-0.020 0.10 +/-0.010 4 0.7 6 0.45| 50 2 6.29 | 649 | 6.69 | 6.89 | 7.30 | MEXLN20050106 h
0.6 0/-0.020 0.10 +/-0.010 4 0.9 2 0.55| 50 2 216 | 222 | 229 | 236 | 249 | MEXLN20060102 h
0.6 0/-0.020 0.10 +/-0.010 4 0.9 4 1055| 50 2 422 | 436 | 449 | 4.63 | 4.89 | MEXLN20060104 h
0.6 0/-0.020 0.10 +/-0.010 4 0.9 ) 0.55 | 50 2 6.29 | 649 | 6.69 | 6.89 | 7.30 | MEXLN20060106 h
0.7 0/-0.020 0.10 +/-0.010 4 1.0 4 0.65| 50 2 422 | 436 | 449 | 4.63 | 489 | MEXLN20070104 h
0.7 0/-0.020 0.10 +/-0.010 4 1.0 6 0.65| 50 2 6.29 | 649 | 6.69 | 6.89 | 7.30 | MEXLN20070106 h
0.8 0/-0.020 0.05 +/-0.010 4 1.2 4 10.75| 50 2 422 | 436 | 450 | 4.63 | 490 | MEXLN20080004 h
0.8 0/-0.020 0.05 +/-0.010 4 1.2 ) 0.75| 50 2 6.29 | 649 | 6.70 | 6.90 | 7.31 | MEXLN20080006 h
0.8 0/-0.020 0.05 +/-0.010 4 1.2 8 0.75| 50 2 8.36 | 8.63 | 8.90 | 9.17 | 9.71 | MEXLN20080008 h
0.8 0/-0.020 0.10 +/-0.010 4 1.2 4 0.75| 50 2 422 | 436 | 449 | 4.63 | 489 | MEXLN20080104 h
0.8 0/-0.020 0.10 +/-0.010 4 1.2 [ 0.75| 50 2 6.29 | 649 | 6.69 | 6.89 | 7.30 | MEXLN20080106 h
0.8 0/-0.020 0.10 +/-0.010 4 1.2 8 0.75| 50 2 8.36 | 8.63 | 8.89 | 9.16 | 9.70 | MEXLN20080108 h
0.9 0/-0.020 0.10 +/-0.010 4 1.4 8 0.85| 50 2 8.36 | 8.63 | 8.89 | 9.16 | 9.70 | MEXLN20090108 h
0.9 0/-0.020 0.10 +/-0.010 4 1.4 15 1 0.85| 50 2 15.59 | 16.1 | 16.6 |17.1118.12 | MEXLN20090115 h
1 0/-0.020 0.10 +/-0.010 4 1.5 4 0.95| 50 2 432 | 446 | 459 | 473 | 5.01 | MEXLN20100104 h
1 0/-0.020 0.10 +/-0.010 4 1.5 6 0.95| 50 2 6.39 | 659 | 6.80 | 7.00 | 7.41 | MEXLN20100106 h
1 0/-0.020 0.10 +/-0.010 4 1.5 8 0.95| 50 2 8.45 | 8.73 | 9.00 | 9.27 | 9.81 | MEXLN20100108 h
1 0/-0.020 0.10 +/-0.010 4 1.5 10 1 0.95| 50 2 10.52 | 10.86 | 11.20 | 11.54 | 12.22 | MEXLN20100110 h

h stock standard ~ F non-stock standard M stock exhaustion

547



MEX - 30+55HRC - Corner radius OSAWA

MEXLN2R

UMG <55

%

cylindrical shank, 2 flutes, extended and reduced f05 [WEADIGS
neck, corner radius
/CR - d, <D CR
- o ——
J o |wt
e T n
% Istchoice ¥ suitable :g
SMIR ¢
actual length according to a angle
D D Tol. CR CR Tol. d(h6) | 11 d1 L z 30’ 1° |1°30"| 2° 35 EDP No. Stock
1 0/-0.020 0.10 +/-0.010 4 1.5 12 10.95| 50 2 11259(12.99113.40|13.81 | 14.62 | MEXLN20100112 h
1 0/-0.020 0.10 +/-0.010 4 1.5 16 | 0.95| 50 2 16.72 | 17.26 | 17.80 | 18.35 | 19.43 | MEXLN20100116 h
1 0/-0.020 0.10 +/-0.010 4 1.5 20 [ 0.95| 50 2 20.86 | 21.53 |22.21|22.88 | 24.24 | MEXLN20100120 h
1 0/-0.020 0.20 +/-0.010 4 1.5 4 0.95| 50 2 432 | 445 | 458 | 472 | 499 | MEXLN20100204 h
1 0/-0.020 0.20 +/-0.010 4 1.5 6 0.95| 50 2 6.38 | 658 | 6.79 | 6.99 | 7.39 | MEXLN20100206 h
1 0/-0.020 0.20 +/-0.010 4 1.5 8 |095| 50 2 8.45 | 8.72 | 8.99 | 9.26 | 9.79 | MEXLN20100208 h
1 0/-0.020 0.20 +/-0.010 4 1.5 10 | 0.95| 50 2 10.52 110.85]11.19 | 11.52 | 12.20 | MEXLN20100210 h
1 0/-0.020 0.20 +/-0.010 4 1.5 12 1095 | 50 2 12.58 | 12.99 | 13.39 | 13.79 | 14.60 | MEXLN20100212 h
1 0/-0.020 0.20 +/-0.010 4 1.5 16 1095 | 50 2 16.72 |1 17.26 | 17.79 | 18.33 | 19.41 | MEXLN20100216 h
1 0/-0.020 0.20 +/-0.010 4 15| 20 | 095| 50 2 120.85|21.53|22.20|22.87 | 24.22 | MEXLN20100220 h
1 0/-0.020 0.30 +/-0.010 4 1.5 6 |095| 50 2 6.38 | 658 | 6.78 | 6.97 | 7.37 | MEXLN20100306 h
1 0/-0.020 0.30 +/-0.010 4 1.5 10 1 0.95| 50 2 10.51110.85|11.18 | 11.51 | 12.18 | MEXLN20100310 h
1 0/-0.020 0.30 +/-0.010 4 1.5 16 1095 | 50 2 16.72 1 17.25117.78 | 18.32 | 19.39 | MEXLN20100316 h
1 0/-0.020 0.30 +/-0.010 4 15| 20 | 095| 50 2 120.85|21.52|22.19|22.86 | 24.20 | MEXLN20100320 h
1.2 0/-0.020 0.10 +/-0.010 4 1.8 ) 1.15| 50 2 6.39 | 659 | 6.80 | 7.00 | 7.41 | MEXLN20120106 h
1.2 0/-0.020 0.10 +/-0.010 4 1.8 8 1.15| 50 2 8.45 | 8.73 | 9.00 | 9.27 | 9.81 | MEXLN20120108 h
1.2 0/-0.020 0.10 +/-0.010 4 1.8 10 | 1.15| 50 2 10.52 1 10.86 | 11.20 | 11.54 | 12.22 | MEXLN20120110 h
1.2 0/-0.020 0.10 +/-0.010 4 1.8 12 1 1.15] 50 2 1125912991 13.40|13.81 | 14.62 | MEXLN20120112 h
1.4 0/-0.020 0.10 +/-0.010 4 2.1 ) 1.35| 50 2 6.39 | 659 | 6.80 | 7.00 | 7.41 | MEXLN20140106 h
14 0/-0.020 0.10 +/-0.010 4 2.1 8 1.35| 50 2 8.45 | 8.73 | 9.00 | 9.27 | 9.81 | MEXLN20140108 h
1.4 0/-0.020 0.10 +/-0.010 4 2.1 10 | 1.35| 50 2 10.52 1 10.86 | 11.20 | 11.54 | 12.22 | MEXLN20140110 h
1.4 0/-0.020 0.10 +/-0.010 4 2.1 12 11.35] 50 2 1125912991 13.40|13.81 | 14.62 | MEXLN20140112 h
1.4 0/-0.020 0.10 +/-0.010 4 2.1 16 | 1.35| 50 2 16.72 1 17.26 | 17.80 | 18.35 | 19.43 | MEXLN20140116 h
1.5 0/-0.020 0.10 +/-0.010 4 2.3 4 145 | 50 2 432 | 446 | 459 | 473 | 5.01 | MEXLN20150104 h
1.5 0/-0.020 0.10 +/-0.010 4 2.3 8 145 | 50 2 8.45 | 8.73 | 9.00 | 9.27 | 9.81 | MEXLN20150108 h
1.5 0/-0.020 0.10 +/-0.010 4 2.3 12 1 1.45] 50 2 1125912991 13.40|13.81 | 14.62 | MEXLN20150112 h
1.5 0/-0.020 0.10 +/-0.010 4 2.3 16 | 1.45| 50 2 16.72 1 17.26 | 17.80 | 18.35 | 19.43 | MEXLN20150116 h
1.5 0/-0.020 0.10 +/-0.010 4 2.3 20 | 1.45| 60 2 20.86 | 21.53 | 22.21 | 22.88 | 24.24 | MEXLN20150120 h
1.5 0/-0.020 0.20 +/-0.010 4 2.3 8 145 | 50 2 8.45 | 8.72 | 8.99 | 9.26 | 9.79 | MEXLN20150208 h
1.5 0/-0.020 0.20 +/-0.010 4 2.3 10 | 1.45] 50 2 110.52(10.85|11.19 | 11.52 | 12.20 | MEXLN20150210 h
1.5 0/-0.020 0.20 +/-0.010 4 2.3 12 1 1.45| 50 2 11258(12.99 1 13.39|13.79 | 14.60 | MEXLN20150212 h
1.5 0/-0.020 0.20 +/-0.010 4 2.3 16 | 1.45| 50 2 16.72 | 17.26 | 17.79 | 18.33 | 19.41 | MEXLN20150216 h
1.5 0/-0.020 0.20 +/-0.010 4 2.3 20 | 1.45] 60 2 20.85|21.53|22.20|22.87 | 24.22 | MEXLN20150220 h
1.5 0/-0.020 0.30 +/-0.010 4 2.3 8 1.45 | 50 2 8.45 | 871 | 8.98 | 9.24 | 9.77 | MEXLN20150308 h
1.5 0/-0.020 0.30 +/-0.010 4 2.3 16 | 145 50 2 16.72 1 17.2517.78 | 18.32 | 19.39 | MEXLN20150316 h
1.5 0/-0.020 0.30 +/-0.010 4 2.3 20 | 1.45| 60 2 20.85|21.52 2219 |1 22.86 | 24.20 | MEXLN20150320 h
1.6 0/-0.020 0.10 +/-0.010 4 2.4 8 1.55| 50 2 8.45 | 8.73 | 9.00 | 9.27 | 9.81 | MEXLN20160108 h
1.6 0/-0.020 0.10 +/-0.010 4 2.4 12 | 1.55| 50 2 12.59 112.99 | 13.40 | 13.81 | 14.62 | MEXLN20160112 h
1.6 0/-0.020 0.10 +/-0.010 4 2.4 16 | 1.55| 50 2 16.72 1 17.26 | 17.80 | 18.35 | 19.43 | MEXLN20160116 h

h stock standard ~ F non-stock standard M stock exhaustion

548



MEX - 30+55HRC - Corner radius OSAWA

MEXLN2R

UMG <55

%

cylindrical shank, 2 flutes, extended and reduced f0a [WRADIGS
neck, corner radius
/CR - d, <D CR
— wof [ ey
J — |wt
Cx | | [ |
* 1stchoice v suitable :g
SQUARE RIB o
actual length according to a angle
D D Tol. CR CR Tol. d(hé) | 11 d1 L z 30’ 1° |1°30'| 2° 3° EDP No. Stock
1.8 0/-0.020 0.20 +/-0.010 4 2.7 8 1.75| 50 2 8.45 | 8.72 | 8.99 | 9.26 | 9.79 | MEXLN20180208 h
1.8 0/-0.020 0.20 +/-0.010 4 2.7 12 1 1.75| 50 2 12.58 1 12.99 1 13.39 | 13.79 | 14.60 | MEXLN20180212 h
1.8 0/-0.020 0.20 +/-0.010 4 2.7 16 | 1.75| 50 2 16.72 | 17.26 | 17.79 | 18.33 | 19.41 | MEXLN20180216 h
2 0/-0.020 0.20 +/-0.010 4 3 6 1.95] 50 2 6.38 | 6.58 | 6.79 | 6.99 | 7.39 | MEXLN20200206 h
2 0/-0.020 0.20 +/-0.010 4 3 8 1.95| 50 2 8.45 | 8.72 | 899 | 9.26 | 9.79 | MEXLN20200208 h
2 0/-0.020 0.20 +/-0.010 4 3 10 1 1.95| 50 2 10.52 1 10.85 | 11.19 | 11.52 | 12.20 | MEXLN20200210 h
2 0/-0.020 0.20 +/-0.010 4 3 12 | 1.95| 50 2 12.58 1 12.99 | 13.39 | 13.79 | 14.60 | MEXLN20200212 h
2 0/-0.020 0.20 +/-0.010 4 3 14 1 1.95| 50 2 14.65115.12 | 15.59 | 16.06 | 17.01 | MEXLN20200214 h
2 0/-0.020 0.20 +/-0.010 4 3 16 | 1.95| 50 2 16.72 | 17.26 | 17.79 | 18.33 | 19.41 | MEXLN20200216 h
2 0/-0.020 0.20 +/-0.010 4 3 20 [ 1.95] 60 2 |20.85|21.53|22.20|22.87 - MEXLN20200220 h
2 0/-0.020 0.20 +/-0.010 4 3 25 |195| 75 2 | 26.02|26.86|27.70 | 28.54 - MEXLN20200225 h
2 0/-0.020 0.20 +/-0.010 4 3 30 [1.95] 75 2 31.19]32.20 | 33.21 - - MEXLN20200230 h
2 0/-0.020 0.50 +/-0.010 4 3 6 1.95| 50 2 6.37 | 656 | 6.75 | 6.95 | 7.33 | MEXLN20200506 h
2 0/-0.020 0.50 +/-0.010 4 3 8 1.95| 50 2 8.44 | 870 | 8.96 | 9.22 | 9.73 | MEXLN20200508 h
2 0/-0.020 0.50 +/-0.010 4 3 12 | 1.95| 50 2 12.57 | 12.97 | 13.36 | 13.75 | 14.54 | MEXLN20200512 h
2 0/-0.020 0.50 +/-0.010 4 3 16 | 1.95| 50 2 16.71117.24 1 17.76 | 18.29 | 19.35| MEXLN20200516 h
2 0/-0.020 0.50 +/-0.010 4 3 20 | 1.95| 60 2 20.84 | 21.51 | 22.17 | 22.83 - MEXLN20200520 h
2 0/-0.020 0.50 +/-0.010 4 3 25 [ 195] 75 2 26.01|26.84 | 27.67 | 28.50 - MEXLN20200525 h
2 0/-0.020 0.50 +/-0.010 4 3 30 | 1.95| 75 2 |31.18|32.18|33.18 - - MEXLN20200530 h
2.5 0/-0.020 0.30 +/-0.010 4 3.7 8 240 | 50 2 8.45 | 8.71 | 898 | 9.24 | 9.77 | MEXLN20250308 h
2.5 0/-0.020 0.30 +/-0.010 4 3.7 12 | 2.40| 50 2 12.58 112.98 | 13.38 | 13.78 | 14.58 | MEXLN20250312 h
2.5 0/-0.020 0.30 +/-0.010 4 3.7 16 | 2.40| 50 2 16.72 117.25117.78 | 18.32 - MEXLN20250316 h
2.5 0/-0.020 0.30 +/-0.010 4 3.7 20 | 240 | 60 2 120.85|21.52|22.19 - - MEXLN20250320 h
2.5 0/-0.020 0.30 +/-0.010 4 3.7 25 1240 60 2 26.02 | 26.86 | 27.69 - - MEXLN20250325 h
2.5 0/-0.020 0.30 +/-0.010 4 3.7 30 [240| 75 2 31.19 | 32.19 - - - MEXLN20250330 h
2.5 0/-0.020 0.50 +/-0.010 4 3.7 8 240 | 50 2 8.44 | 8.70 | 8.96 | 9.22 | 9.73 | MEXLN20250508 h
2.5 0/-0.020 0.50 +/-0.010 4 3.7 12 1240 | 50 2 12.57 | 12.97 | 13.36 | 13.75 | 14.54 | MEXLN20250512 h
2.5 0/-0.020 0.50 +/-0.010 4 3.7 16 | 240 | 50 2 16.71117.24 117.76 | 18.29 - MEXLN20250516 h
2.5 0/-0.020 0.50 +/-0.010 4 3.7 20 [ 240 | 60 2 20.84 | 21.51 | 22.17 - - MEXLN20250520 h
2.5 0/-0.020 0.50 +/-0.010 4 3.7 25 1240 60 2 26.01|26.84 | 27.67 - - MEXLN20250525 h
2.5 0/-0.020 0.50 +/-0.010 4 3.7 30 | 240 | 75 2 |31.1832.18 - - - MEXLN20250530 h
3 0/-0.025 0.20 +/-0.010 ) 4.5 10 | 2.85| 50 2 10.71 1 11.05 ] 11.39 | 11.74 | 12.42 | MEXLN20300210 h
3 0/-0.025 0.20 +/-0.010 6 4.5 12 | 2.85| 50 2 12.78 | 13.19 | 13.60 | 14.00 | 14.82 | MEXLN20300212 h
3 0/-0.025 0.20 +/-0.010 6 4.5 16 | 2.85| 60 2 16.9117.46 | 18.00 | 18.54 | 19.63 | MEXLN20300216 h
3 0/-0.025 0.20 +/-0.010 ) 4.5 20 | 2.85| 60 2 |21.05(21.72|22.40 | 23.08 | 24.44 | MEXLN20300220 h
3 0/-0.025 0.20 +/-0.010 6 4.5 25 [285] 75 2 26.2127.06 | 27.91 | 28.75 | 30.45 | MEXLN20300225 h
3 0/-0.025 0.30 +/-0.010 6 4.5 10 | 2.85| 50 2 10.71 [ 11.04 | 11.38 | 11.72 | 12.40 | MEXLN20300310 h
3 0/-0.025 0.30 +/-0.010 6 4.5 12 |2.85| 50 2 12.77 1 13.18 | 13.59 | 13.99 | 14.80 | MEXLN20300312 h
3 0/-0.025 0.30 +/-0.010 6 4.5 16 | 2.85| 60 2 16.91[17.45]17.99 | 18.53 | 19.61 | MEXLN20300316 h

h stock standard ~ F non-stock standard M stock exhaustion
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MEX - 30+55HRC - Corner radius OSAWA

UMG —
MEXLN2R osam || oy ﬂ,},ﬂ, = | 7 || P
cylindrical shank, 2 flutes, extended and reduced DRANG f05 [WEADIGS =
neck, corner radius
/CR - d,<D CR
— S ——
N
. — |wi
L * * * %
* 1stchoice v suitable ?3‘,
SQUARE RIB o
actual length according to a angle
D D Tol. CR CR Tol. d(hé) | 11 d1 L z 30’ 1° |1°30'| 2° 3° EDP No. Stock
3 0/-0.025 0.30 +/-0.010 6 4.5 20 1 2.85| 60 2 121.0421.72|22.39|23.07 | 24.42 | MEXLN20300320 h
3 0/-0.025 0.30 +/-0.010 ) 4.5 25 |285| 75 2 |26.21|27.05|27.90|28.74 | 30.43 | MEXLN20300325 h
3 0/-0.025 0.50 +/-0.010 6 4.5 10 1 2.85| 50 2 10.70 | 11.03 | 11.36 | 11.70 | 12.36 | MEXLN20300510 h
3 0/-0.025 0.50 +/-0.010 6 4.5 12 |2.85| 50 2 12.77 | 13.17 | 13.57 | 13.96 | 14.76 | MEXLN20300512 h
3 0/-0.025 0.50 +/-0.010 6 4.5 16 | 2.85| 60 2 16.90 | 17.44 1 17.97 | 18.50 | 19.57 | MEXLN20300516 h
3 0/-0.025 0.50 +/-0.010 ) 4.5 20 | 2.85| 60 2 121.0421.70|22.37 | 23.04 | 24.38 | MEXLN20300520 h
3 0/-0.025 0.50 +/-0.010 6 4.5 25 1285| 75 2 26.20(27.04|27.88|28.71|30.39 | MEXLN20300525 h
4 0/-0.025 0.30 +/-0.010 6 4.5 10 | 3.85| 60 2 10.90 [ 11.24 | 11.59 | 11.93 | 12.62 | MEXLN20400310 h
4 0/-0.025 0.30 +/-0.010 6 4.5 15 1 3.85| 60 2 16.07 | 16.58 | 17.09 | 17.61 | 18.63 | MEXLN20400315 h
4 0/-0.025 0.30 +/-0.010 ) 4.5 20 | 3.85| 60 2 |21.24121.92|22.60 |23.28 - MEXLN20400320 h
4 0/-0.025 0.30 +/-0.010 6 4.5 25 1 385| 75 2 |26.40|27.25|28.10 | 28.95 - MEXLN20400325 h
4 0/-0.025 0.30 +/-0.010 6 4.5 30 |3.85| 75 2 3157|3259 33.61 - - MEXLN20400330 h
4 0/-0.025 0.30 +/-0.010 ) 4.5 40 |3.85] 75 2 41.91 | 43.26 - - - MEXLN20400340 h
4 0/-0.025 0.50 +/-0.010 6 4.5 10 | 3.85| 60 2 10.89 | 11.23 | 11.57 | 11.91 | 12.58 | MEXLN20400510 h
4 0/-0.025 0.50 +/-0.010 ) 4.5 15 1 3.85| 60 2 16.06 | 16.57 | 17.07 | 17.58 | 18.59 | MEXLN20400515 h
4 0/-0.025 0.50 +/-0.010 6 4.5 20 | 3.85| 60 2 21.23121.90 | 22.58 | 23.25 - MEXLN20400520 h
4 0/-0.025 0.50 +/-0.010 ) 4.5 25 [385] 75 2 26.40 | 27.24 | 28.08 | 28.92 - MEXLN20400525 h
4 0/-0.025 0.50 +/-0.010 ) 4.5 30 |3.85| 75 2 | 3157|3258 33.59 - - MEXLN20400530 h
4 0/-0.025 0.50 +/-0.010 6 4.5 40 1 3.85| 75 2 41.9 | 43.25 - - - MEXLN20400540 h

h stock standard ¥ non-stock standard M stock exhaustion
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MEX - 30+55HRC - Corner radius

OSAWA

MEXLN2R

CUTTING PARAMETERS

SQUARE RIB

vrebcer  DDEEE $2DER o] | £ (3 £3
Hardness/Rm < 1000 N/mm? < 35HRC 35-45HRC 45 - 55 HRC

ap x ae apxD apxD apxD apxD

Vc (m/min) 70-110 50-90 30-70 20-40
D 1 ap n fn Vf n fn Vf n fn Vf n fn Vf

(mm) | (mm) | (mm) (rpm) ((mm/rev)| (mm/min)| (rpm) |(mm/rev)|(mm/min)| (rpm) |(mm/rev)|(mm/min)| (rpm) |(mm/rev)|(mm/min)

<6D | 0.02 | 40000 | 0.004 320 40000 | 0.004 290 40000 | 0.003 255 31800 | 0.003 180
0.3 <8D | 0.01 | 40000 | 0.004 290 40000 | 0.003 260 40000 | 0.003 230 28700 | 0.003 145
<10D | 0.01 | 40000 | 0.003 260 40000 | 0.003 230 40000 | 0.003 205 25500 | 0.002 115
<12D | 0.01 | 40000 | 0.003 220 40000 | 0.003 200 37200 | 0.002 165 22300 | 0.002 85
<6D | 0.02 | 40000 | 0.006 480 40000 | 0.005 430 39800 | 0.005 380 23900 | 0.004 200
0.4 <8D | 0.02 | 40000 | 0.005 430 40000 | 0.005 390 35800 | 0.004 310 21500 | 0.004 165
<10D | 0.01 | 40000 | 0.005 380 40000 | 0.004 350 31800 | 0.004 245 19100 | 0.003 130
<12D | 0.01 | 40000 | 0.004 340 39000 | 0.004 290 27900 | 0.003 185 16700 | 0.003 100
<6D | 0.03 | 40000 | 0.007 560 40000 | 0.006 500 31800 | 0.006 355 19100 | 0.005 185
0.5 <8D | 0.02 | 40000 | 0.006 500 40000 | 0.006 450 28700 | 0.005 290 17200 | 0.004 150
<10D | 0.02 | 40000 | 0.006 450 35700 | 0.005 360 25500 | 0.004 230 15300 | 0.004 120
<12D | 0.01 | 40000 | 0.005 390 31200 | 0.004 280 22300 | 0.004 175 13400 | 0.003 90
<6D | 0.03 | 40000 | 0.008 640 37200 | 0.007 540 26500 | 0.006 340 15900 | 0.006 180
0.6 <8D | 0.03 | 40000 | 0.007 580 33400 | 0.006 430 23900 | 0.006 275 14300 | 0.005 145
<10D | 0.02 | 38200 | 0.006 490 29700 | 0.006 340 21200 | 0.005 215 12700 | 0.004 115
<12D | 0.02 | 33400 | 0.006 370 26000 | 0.005 260 18600 | 0.004 165 11100 | 0.004 85
<6D | 0.04 | 35800  0.010 720 27900 | 0.009 500 19900 | 0.008 320 11900 | 0.007 165
0.8 <8D | 0.03 | 32200 | 0.009 580 25100 | 0.008 410 17900 | 0.007 260 10700 | 0.006 135
<10D | 0.03 | 28700 | 0.008 460 22300 | 0.007 320 15900 | 0.006 205 9600 | 0.006 110
<12D | 0.02 | 25100 | 0.007 350 19500 | 0.006 250 13900 | 0.006 155 8400 | 0.005 80
<6D | 0.05 | 28700 | 0.012 690 22300 | 0.011 480 15900 | 0.010 305 9600 | 0.008 160
1 <8D | 0.04 | 25800  0.011 560 20100 | 0.010 390 14300 | 0.009 245 8600 | 0.008 130
<10D | 0.04 | 22900 | 0.010 440 17800 | 0.009 310 12700 | 0.008 195 7600 | 0.007 100
<12D | 0.03 | 20100 | 0.008 340 15600 | 0.008 240 11100 | 0.007 150 6700 | 0.006 80
<6D | 0.06 | 23900 | 0.022 1050 | 18600 | 0.020 740 13300 | 0.018 470 8000 | 0.015 245
1.2 <8D | 0.05 | 21500 | 0.020 850 16700 | 0.018 600 11900 | 0.016 375 7200 | 0.014 200
<10D | 0.04 | 19100 | 0.018 670 14900 | 0.016 470 10600 | 0.014 300 6400 | 0.012 160
<12D | 0.03 | 16700 | 0.015 510 13000 | 0.014 360 9300 | 0.012 230 5600 | 0.011 120
<6D | 0.07 | 20500 | 0.024 980 15900 | 0.022 690 11400 | 0.019 440 6800 | 0.017 230
<8D | 0.06 | 18400 | 0.022 790 14300 | 0.019 560 10200 | 0.017 355 6100 | 0.015 185
1.4 <10D | 0.05 | 16400 | 0.019 630 12700 | 0.017 440 9100 | 0.015 280 5500 | 0.013 150
<12D | 0.04 | 14300 | 0.017 480 11100 | 0.015 340 8000 | 0.013 215 4800 | 0.012 115
<15D | 0.03 | 12300 | 0.014 350 9600 | 0.013 250 6800 | 0.012 155 4100 | 0.010 85
>15D | 0.02 | 10200 | 0.012 240 8000 | 0.011 170 5700 | 0.010 110 3400 | 0.008 55
<6D | 0.08 | 19100 @ 0.025 960 14900 | 0.023 670 10600 | 0.020 425 6400 | 0.018 225
<8D | 0.06 | 17200 | 0.023 770 13400 | 0.020 540 9600 | 0.018 345 5700 | 0.016 180
1.5 <10D | 0.05 | 15300 | 0.020 610 11900 | 0.018 430 8500 | 0.016 270 5100 | 0.014 145
<12D | 0.04 | 13400 | 0.018 470 10400 | 0.016 330 7400 | 0.014 205 4500 | 0.012 110
<15D | 0.03 | 11500 | 0.015 350 8900 | 0.014 240 6400 | 0.012 155 3800 | 0.011 80
>15D | 0.02 9600 | 0.013 240 7400 | 0.011 170 5300 | 0.010 105 3200 | 0.009 55
<6D | 0.08 | 17900 | 0.026 930 13900 | 0.023 650 10000 | 0.021 415 6000 | 0.018 220
<8D | 0.07 | 16100 | 0.023 750 12500 | 0.021 530 9000 | 0.019 335 5400 | 0.016 175
1.6 <10D | 0.06 | 14300 | 0.021 590 11100 | 0.019 420 8000 | 0.017 265 4800 | 0.015 140
<12D | 0.04 | 12500 | 0.018 450 9800 | 0.016 320 7000 | 0.015 205 4200 | 0.013 105
<15D | 0.04 | 10700 | 0.016 330 8400 | 0.014 240 6000 | 0.012 150 3600 | 0.011 80
>15D | 0.02 9000 | 0.013 230 7000 | 0.012 160 5000 | 0.010 105 3000 | 0.009 55
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MEX - 30+55HRC - Corner radius

OSAWA

552

MEXLN2R

CUTTING PARAMETERS

SQUARE RIB

vrebeer  DDEDEE $2DER o] | £ (3 £3
Hardness/Rm < 1000 N/mm? < 35HRC 35-45HRC 45 - 55 HRC

ap x ae apxD apxD apxD apxD

Vc (m/min) 70-110 50-90 30-70 20-40
D 1 ap n fn vf n fn Vf n fn Vf n fn Vf

(mm) | (mm) | (mm) (rpm) ((mm/rev)| (mm/min)| (rpm) |(mm/rev)|(mm/min)| (rpm) |(mm/rev)|(mm/min)| (rpm) |(mm/rev)|(mm/min)

<6D | 0.09 | 15900 @ 0.028 890 12400 | 0.025 620 8800 | 0.022 395 5300 | 0.020 210
<8D | 0.08 | 14300  0.025 720 11100 | 0.023 500 8000 | 0.020 325 4800 | 0.018 170
1.8 <10D | 0.06 | 12700 | 0.022 570 9900 | 0.020 400 7100 | 0.018 255 4200 | 0.016 130
<12D | 0.05 | 11100 | 0.020 440 8700 | 0.018 310 6200 | 0.016 195 3700 | 0.014 100
<15D | 0.04 | 9600 | 0.017 320 7400 | 0.015 220 5300 | 0.013 140 3200 | 0.012 75
>15D | 0.03 8000 | 0.014 220 6200 | 0.013 160 4400 | 0.011 100 2700 | 0.010 55
<6D | 0.10 | 14300 | 0.030 860 11100 | 0.027 600 8000 | 0.024 385 4800 | 0.021 200
<8D | 0.09 | 12900  0.027 700 10000 | 0.024 490 7200 | 0.022 310 4300 | 0.019 165
2 <10D | 0.07 | 11500 | 0.024 550 8900 | 0.022 380 6400 | 0.019 245 3800 | 0.017 130
<12D | 0.06 | 10000 | 0.021 420 7800 | 0.019 290 5600 | 0.017 190 3300 | 0.015 95
<15D | 0.05 8600 | 0.018 310 6700 | 0.016 220 4800 | 0.014 140 2900 | 0.013 75
>15D | 0.03 8600 | 0.018 310 6700 | 0.016 220 4800 | 0.014 140 2900 | 0.013 75
<6D | 0.13 | 11500 | 0.035 810 8900 | 0.032 560 6400 | 0.028 360 3800 | 0.025 185
<8D | 0.11 | 10300 | 0.032 650 8000 | 0.028 450 5700 | 0.025 285 3400 | 0.022 150
25 <10D | 0.09 | 9200 | 0.028 520 7100 | 0.025 360 5100 | 0.022 230 3100 | 0.020 120
<12D | 0.07 8000 | 0.025 390 6200 | 0.022 270 4500 | 0.020 175 2700 | 0.017 95
<15D | 0.06 | 6900 | 0.021 290 5400 | 0.019 200 3800 | 0.017 130 2300 | 0.015 70
>15D | 0.04 | 4900 | 0.021 290 5400 | 0.019 200 3800 | 0.017 130 2300 | 0.015 70
<6D | 0.15 9600 | 0.040 770 7400 | 0.036 530 5300 | 0.032 340 3200 | 0.028 180
<8D | 0.13 8600 | 0.036 620 6700 | 0.032 430 4800 | 0.029 275 2900 | 0.025 145
3 <10D | 0.11 7600 | 0.032 490 5900 | 0.029 340 4200 | 0.026 215 2500 | 0.022 110
<12D | 0.08 | 46700 | 0.028 380 5200 | 0.025 260 3700 | 0.022 165 2200 | 0.020 85
<15D | 0.07 5700 | 0.024 270 4500 | 0.022 190 3200 | 0.019 125 1900 | 0.017 65
>15D | 0.05 5700 | 0.024 270 4500 | 0.022 190 3200 | 0.019 125 1900 | 0.017 65
<6D | 0.20 7200 | 0.050 720 5600 | 0.045 500 4000 | 0.040 320 2400 | 0.035 170
<8D | 0.17 6400 | 0.045 580 5000 | 0.041 410 3600 | 0.036 260 2100 | 0.032 130
a <10D | 0.14 5700 | 0.040 460 4500 | 0.036 320 3200 | 0.032 205 1900 | 0.028 105
<12D | 0.11 5000 | 0.035 350 3900 | 0.032 250 2800 | 0.028 155 1700 | 0.025 85
<15D | 0.09 | 4300 | 0.030 260 3300 | 0.027 180 2400 | 0.024 115 1400 | 0.021 60
>15D | 0.06 | 4300 | 0.030 260 3300 | 0.027 180 2400 | 0.024 115 1400 | 0.021 60




MEX - 30+55HRC - Corner radius OSAWA

MEXLS2R

UMG 55
mex o = || 71| 4

oM DRANG! 40° RADIUS 2
cylindrical shank, 2 flutes, long, corner radius
CR
-/
L * * *
% 1stchoice v suitable /CR
s | =N
| DA
y L \
D D Tol. CR CRTol. d(hé) 1 K L z EDP No. Stock
2 0/-0.020 0.30 +/-0.010 6 4 75 2 MEXLS2R03020 h
3 0/-0.025 0.30 +/-0.010 6 5 75 2 MEXLS2R03030 h
3 0/-0.025 0.50 +/-0.010 6 5 75 2 MEXLS2R05030 h
4 0/-0.025 0.30 +/-0.010 6 8 75 2 MEXLS2R03040 h
4 0/-0.025 0.50 +/-0.010 6 8 75 2 MEXLS2R05040 h
5 0/-0.025 0.30 +/-0.010 6 9 75 2 MEXLS2R03050 h
5 0/-0.025 0.50 +/-0.010 6 9 75 2 MEXLS2R05050 h
6 0/-0.025 0.30 +/-0.010 6 10 75 2 MEXLS2R03060 h
6 0/-0.025 0.50 +/-0.010 6 10 75 2 MEXLS2R05060 h
6 0/-0.025 1.00 +/-0.010 6 10 75 2 MEXLS2R10060 h
8 0/-0.030 0.30 +/-0.010 8 12 75 2 MEXLS2R03080 h
8 0/-0.030 0.50 +/-0.010 8 12 75 2 MEXLS2R05080 h
8 0/-0.030 1.00 +/-0.010 8 12 75 2 MEXLS2R10080 h
10 0/-0.030 0.50 +/-0.010 10 14 100 2 MEXLS2R05100 h
10 0/-0.030 1.00 +/-0.010 10 14 100 2 MEXLS2R10100 h
12 0/-0.030 0.50 +/-0.010 12 16 100 2 MEXLS2R05120 h
12 0/-0.030 1.00 +/-0.010 12 16 100 2 MEXLS2R10120 h
16 0/-0.030 0.50 +/-0.010 16 22 125 2 MEXLS2R05160 h
16 0/-0.030 1.00 +/-0.010 16 22 125 2 MEXLS2R10160 h

h stock standard ¥ non-stock standard M stock exhaustion
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MEX - 30+55HRC - Corner radius OSAWA

CUTTING PARAMETERS

554

Material
sovp | R EE BER (Po e 1 f e J s
1SO 513
Hardness/Rm < 1000 N/mm? < 35 HRC 35-45HRC 45 - 55 HRC
ap x ae 0.3DxD 0.3DxD 0.2Dx D 0.05D x D
Vc (m/min) 70-110 50-90 30-70 20-40
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min)
2 14300 | 0.009 260 11440 | 0.008 190 8580 0.007 125 5150 0.006 65
3 9600 0.012 230 7680 0.011 170 5760 0.010 110 3460 0.008 60
4 7200 0.018 260 5760 0.016 190 4320 0.014 125 2590 0.013 65
5 5700 0.024 270 4560 0.022 200 3420 0.019 130 2050 0.017 70
6 4800 0.029 280 3840 0.026 200 2880 0.023 135 1730 0.020 70
8 3600 0.035 250 2880 0.032 180 2160 0.028 120 1300 0.025 65
10 2900 0.041 240 2320 0.037 170 1740 0.033 115 1040 0.029 60
12 2400 0.050 240 1920 0.045 170 1440 0.040 115 860 0.035 60
16 1800 0.065 230 1400 0.059 160 1000 0.052 105 600 0.046 55

< D3:ap = 0.4 mm max




MEX - 30+55HRC - Corner radius

OSAWA

MEXCS4R = e (2 2 [ | L[
NORM HRC /
40° RADIUS 4
cylindrical shank, 4 flutes, corner radius
CR
ﬂ/
* * *
‘* Tst ch‘oice 7‘1‘5 suitable CR
d(hé)I g S § ID
L—|—>‘
L |
D D Tol. CR CRTol. | d(h6) 1 1 L z EDP No. Stock
1 0/-0.020 020 | +/-0.010 4 3 50 4 MEXCS4R01002 h
1.5 0/-0.020 020 | +/-0.010 4 45 50 4 MEXCS4R01502 h
2 0/-0.020 020 | +/-0.010 4 6.5 50 4 MEXCS4R02002 h
2 0/-0.020 030 | +/-0.010 4 6.5 50 4 MEXCS4R02003 h
2.5 0/-0.020 020 | +/-0.010 4 6.5 50 4 MEXCS4R02502 h
2.5 0/-0.020 0.50 | +/-0.010 4 6.5 50 4 MEXCS4R02505 h
3 0/-0.025 020 | +/-0.010 4 9 50 4 MEXCS4R03002 h
3 0/-0.025 030 | +/-0.010 4 9 50 4 MEXCS4R03003 h
3 0/-0.025 0.50 | +/-0.010 4 9 50 4 MEXCS4R03005 h
4 0/-0.025 0.30 | +/-0.010 4 12 50 4 MEXCS4R04003 h
4 0/-0.025 0.50 | +/-0.010 4 12 50 4 MEXCS4R04005 h
4 0/-0.025 1.00 | +/-0.010 4 12 50 4 MEXCS4R04010 h
5 0/-0.025 0.30 | +/-0.010 5 15 50 4 MEXCS4R05003 h
5 0/-0.025 0.50 | +/-0.010 5 15 50 4 MEXCS4R05005 h
5 0/-0.025 1.00 | +/-0.010 5 15 50 4 MEXCS4R05010 h
6 0/-0.025 030 | +/-0.010 6 16 50 4 MEXCS4R06003 h
6 0/-0.025 0.50 | +/-0.010 6 16 50 4 MEXCS4R06005 h
6 0/-0.025 1.00 | +/-0.010 6 16 50 4 MEXCS4R06010 h
8 0/-0.030 0.30 | +/-0.010 8 20 64 4 MEXCS4R08003 h
8 0/-0.030 0.50 | +/-0.010 8 20 64 4 MEXCS4R08005 h
8 0/-0.030 1.00 | +/-0.010 8 20 64 4 MEXCS4R08010 h
8 0/-0.030 150 | +/-0.010 8 20 64 4 MEXCS4R08015 h
8 0/-0.030 2.00 | +/-0.010 8 20 64 4 MEXCS4R08020 h
10 0/-0.030 030 | +/-0.010 10 22 75 4 MEXCS4R10003 h
10 0/-0.030 0.50 | +/-0.010 10 22 75 4 MEXCS4R10005 h
10 0/-0.030 1.00 | +/-0.010 10 22 75 4 MEXCS4R10010 h
10 0/-0.030 150 | +/-0.010 10 22 75 4 MEXCS4R10015 h
10 0/-0.030 200 | +/-0.010 10 22 75 4 MEXCS4R10020 h
12 0/-0.030 030 | +/-0.010 12 25 75 4 MEXCS4R12003 h
12 0/-0.030 0.50 | +/-0.010 12 25 75 4 MEXCS4R12005 h
12 0/-0.030 1.00 | +/-0.010 12 25 75 4 MEXCS4R12010 h
12 0/-0.030 1.50 | +/-0.010 12 25 75 4 MEXCS4R12015 h
12 0/-0.030 2.00 | +/-0.010 12 25 75 4 MEXCS4R12020 h
12 0/-0.030 3.00 | +/-0.010 12 25 75 4 MEXCS4R12030 h
14 0/-0.030 0.50 | +/-0.010 14 32 90 4 MEXCS4R14005 i
14 0/-0.030 1.00 | +/-0.010 14 32 90 4 MEXCS4R14010 h
14 0/-0.030 2.00 | +/-0.010 14 32 90 4 MEXCS4R14020 i
16 0/-0.030 0.50 | +/-0.010 16 32 90 4 MEXCS4R16005 h
16 0/-0.030 1.00 | +/-0.010 16 32 90 4 MEXCS4R16010 h

h stock standard ~ F non-stock standard M stock exhaustion
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MEX - 30+55HRC - Corner radius OSAWA

— .. MEXCS4R

mex 2= 2 | 7| L4 ||

NORM N
. - . DRANGI 40° RADIUS 73
cylindrical shank, 4 flutes, corner radius
CR
————Y
* * *
* 1stchoice v suitable CR
d(hé) L S S 3
‘ L
_— D D Tol. CR CRTol. | d(h6) 1 " L z EDP No. Stock
>LOON
PO 16 0/-0.030 200 | +/-0.010 16 32 90 4 MEXCS4R16020 h
- 16 0/-0.030 3.00 | +/-0.010 16 32 90 4 MEXCS4R16030 h
— 18 0/-0.030 0.50 | +/-0.010 18 38 100 4 MEXCS4R18005 h
c-SDTA 18 0/-0.030 1.00 | +/-0.010 18 38 100 4 MEXCS4R18010 h
20 0/-0.030 0.50 | +/-0.010 20 38 100 4 MEXCS4R20005 h
I
20 0/-0.030 1.00 | +/-0.010 20 38 100 4 MEXCS4R20010 h
LFTA 20 0/-0.030 2.00 | +/-0.010 20 38 100 4 MEXCS4R20020 h
20 0/-0.030 3.00 | +/-0.010 20 38 100 4 MEXCS4R20030 h

h stock standard ¥ non-stock standard M stock exhaustion




MEX - 30+55HRC - Corner radius

OSAWA

CUTTING PARAMETERS

MEXCS4R
Material
sovp | [ B BIE BEEE (po s &1 B3 3
ISO 513
Hardness/Rm <1000 N/mm? < 35HRC 35-45HRC 45 - 55 HRC
ap x ae D x0.1D D x0.1D D x 0.05D D x 0.05D
Vc (m/min) 80-120 50-90 40-60 20-40
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min)

1 31850 | 0.009 1080 22290 | 0.008 680 15920 | 0.007 435 9550 0.006 225

2 15920 | 0.017 1080 11150 | 0.015 680 7960 0.014 435 4780 0.012 230

3 10620 | 0.026 1080 7430 0.023 680 5310 0.020 435 3180 0.018 225

4 7960 0.034 1080 5570 0.031 680 3980 0.027 435 2390 0.024 230

5 6370 0.038 970 4460 0.034 610 3180 0.031 390 1910 0.027 205

6 5310 0.043 900 3720 0.038 570 2650 0.034 360 1590 0.030 190

8 3980 0.055 880 2790 0.050 550 1990 0.044 350 1190 0.039 185

10 3180 0.071 900 2230 0.064 570 1590 0.057 360 960 0.050 190

12 2650 0.085 900 1860 0.077 570 1330 0.068 360 800 0.060 190

14 2270 0.098 890 1590 0.088 560 1140 0.078 355 680 0.068 185

16 1990 0.110 880 1390 0.099 550 1000 0.088 350 600 0.077 185

18 1770 0.125 890 1240 0.113 560 880 0.100 350 530 0.088 185

20 1590 0.140 890 1110 0.126 560 800 0.112 360 480 0.098 190
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MEX - 30+55HRC - Corner radius

OSAWA

MEX410R = el = 2 T2
s | e e | = || 7
A . DRANG! 30° || RADIUS 7
cylindrical shank, 4 flutes, short, corner radius
CR
=/
di<D CR
% * * | /
* 1stchoice v suitable d(hé)I:[I |_§TD
P
l
‘ L |
D Tol. CR CR Tol. d(h6) | 1] d1 L z EDP No. Stock
2 0/-0.012 0.20 +/-0.020 6 2.5 5 1.90 50 4 MEX410R02020 h
2.5 0/-0.012 0.25 +/-0.020 6 3 6 2.40 50 4 MEX410R025025 h
3 0/-0.012 0.30 +/-0.020 6 4 7 2.80 50 4 MEX410R03030 h
4 0/-0.012 0.50 +/-0.020 6 5 9 3.70 50 4 MEX410R05040 h
5 0/-0.012 0.50 +/-0.020 6 6 12 4.60 50 4 MEX410R05050 h
6 0/-0.012 0.50 +/-0.020 6 7 14 5.60 60 4 MEX410R05060 h
8 0/-0.015 1.00 +/-0.020 8 10 18 7.40 70 4 MEX410R10080 h
10 0/-0.015 1.00 +/-0.020 10 12 25 9.40 75 4 MEX410R10100 h
12 0/-0.015 1.00 +/-0.020 12 15 30 | 11.40 | 80 4 MEX410R10120 h
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MEX - 30+55HRC - Corner radius

OSAWA

CUTTING PARAMETERS —
MEX410R
\
Material TYPHOON,
sovp | EERBER BEER (Po e 1 f e J s TAHTA)
1SO 513
Hardness/Rm < 1000 N/mm? < 35 HRC 35-45HRC 45 - 55 HRC
ap x ae D x0.1D D x0.1D D x 0.05D D x 0.05D
Vc (m/min) 80-120 50-90 40-60 20-40
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min)
SIDE MILLING 2 15920 | 0.015 970 11150 | 0.014 610 7960 0.012 390 4780 0.011 205
3 10620 | 0.023 970 7430 0.021 610 5310 0.018 390 3180 0.016 205
4 7960 0.031 970 5570 0.028 610 3980 0.024 390 2390 0.021 205
5 6370 0.034 880 4460 0.031 550 3180 0.028 350 1910 0.024 185
6 5310 0.038 810 3720 0.034 510 2650 0.031 325 1590 0.027 170
8 3980 0.050 790 2790 0.045 500 1990 0.040 315 1190 0.035 165
10 3180 0.065 830 2230 0.059 520 1590 0.052 330 960 0.046 175
12 2650 0.077 810 1860 0.069 510 1330 0.061 325 800 0.054 170




MEX - 30+55HRC - Corner radius OSAWA

MEXLS4R

UMG 55
mex e = || 71| 4

oM DRANGI 40° RADIUS 71
cylindrical shank, 4 flutes, long, corner radius
CR
—/
L * * * -
* 1stchoice v suitable
d(hé) I ID
‘ ‘<—|—>‘
‘ L |
D D Tol. CR CR Tol. d(h6) 1 1 L z EDP No. Stock
2 0/-0.020 0.30 +/-0.010 6 4 75 4 MEXLS4R03020 h
3 0/-0.025 0.30 +/-0.010 6 5 75 4 MEXLS4R03030 h
3 0/-0.025 0.50 +/-0.010 6 5 75 4 MEXLS4R05030 h
4 0/-0.025 0.30 +/-0.010 6 8 75 4 MEXLS4R03040 h
4 0/-0.025 0.50 +/-0.010 6 8 75 4 MEXLS4R05040 h
5 0/-0.025 0.30 +/-0.010 6 9 75 4 MEXLS4R03050 h
5 0/-0.025 0.50 +/-0.010 6 9 75 4 MEXLS4R05050 h
6 0/-0.025 0.30 +/-0.010 6 10 75 4 MEXLS4R03060 h
6 0/-0.025 0.50 +/-0.010 6 10 75 4 MEXLS4R05060 h
6 0/-0.025 1.00 +/-0.010 6 10 75 4 MEXLS4R10060 h
8 0/-0.030 0.30 +/-0.010 8 12 75 4 MEXLS4R03080 h
8 0/-0.030 0.50 +/-0.010 8 12 75 4 MEXLS4R05080 h
8 0/-0.030 1.00 +/-0.010 8 12 75 4 MEXLS4R10080 h
10 0/-0.030 0.50 +/-0.010 10 14 100 4 MEXLS4R05100 h
10 0/-0.030 1.00 +/-0.010 10 14 100 4 MEXLS4R10100 h
12 0/-0.030 0.50 +/-0.010 12 16 100 4 MEXLS4R05120 h
12 0/-0.030 1.00 +/-0.010 12 16 100 4 MEXLS4R10120 h
16 0/-0.030 0.50 +/-0.010 16 22 125 4 MEXLS4R05160 h
16 0/-0.030 1.00 +/-0.010 16 22 125 4 MEXLS4R10160 h

h stock standard ¥ non-stock standard M stock exhaustion
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MEX - 30+55HRC - Corner radius

OSAWA

CUTTING PARAMETERS

Material
sovp | R EE BER (Po e 1 f e J s
1SO 513
Hardness/Rm < 1000 N/mm? < 35 HRC 35-45HRC 45 - 55 HRC
ap x ae D x 0.05D D x 0.05D D x 0.05D D x 0.05D
Vc (m/min) 70-110 50-90 40-60 20-40
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min)
2 14330 | 0.014 830 11150 | 0.013 580 7960 0.012 370 4780 0.010 195
3 9550 0.022 830 7430 0.020 580 5310 0.017 370 3180 0.015 195
4 7170 0.029 830 5570 0.026 580 3980 0.023 370 2390 0.020 195
5 5730 0.033 750 4460 0.029 520 3180 0.026 330 1910 0.023 175
6 4780 0.036 690 3720 0.033 480 2650 0.029 305 1590 0.025 160
8 3580 0.047 670 2790 0.042 470 1990 0.038 300 1190 0.033 155
10 2870 0.060 690 2230 0.054 480 1590 0.048 305 960 0.042 160
12 2390 0.072 690 1860 0.065 480 1330 0.058 305 800 0.051 160
16 1790 0.094 670 1390 0.084 470 1000 0.075 300 600 0.065 155
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MEX - 30+55HRC - Corner radius OSAWA

~_ MEX610R ] w2 2 [ 7|8
INFO NORM MEX ENDLESS |11 &
. . . ) DRAN( 45° RADIUS 26
cylindrical shank, multi flute, short, corner radius
CR
TYPHOON
ALH
i * * * di<D CR
yPHOON % 1Istchoice ¥ suitable - /
HRC d(hé)L[I | @jl)
] PR
TYPHOON Li >
SUH! AIN |
_— D D Tol. CR CR Tol. d(h6) I ] d1 L z EDP No. Stock
vPHOON
PO 6 0/-0.030 0.50 +/-0.020 6 6 14 5.50 50 6 MEX610R05060 h
o 8 0/-0.030 0.50 +/-0.020 8 8 24 7.40 60 6 MEX610R05080 h
— 10 0/-0.030 1.00 +/-0.020 10 10 30 9.20 70 6 MEX610R10100 h
c-SDTA 12 0/-0.030 1.00 +/-0.020 12 12 30 11.00 75 6 MEX610R10120 h
I
LFTA

h stock standard ¥ non-stock standard M stock exhaustion



MEX - 30+55HRC - Corner radius

OSAWA

CUTTING PARAMETERS

Material
sovp | R EE BER (Po e 1 f e J s
1SO 513
Hardness/Rm < 1000 N/mm? < 35 HRC 35-45HRC 45 - 55 HRC
ap x ae D x0.1D D x0.1D D x 0.05D D x 0.05D
Vc (m/min) 120-160 90-130 60-100 50-70
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min)
6 7430 0.018 800 5840 0.016 570 4250 0.014 370 3180 0.013 240
8 5570 0.028 920 4380 0.025 650 3180 0.022 420 2390 0.019 280
10 4460 0.034 900 3500 0.030 640 2550 0.027 410 1910 0.024 270
12 3720 0.041 910 2920 0.037 640 2120 0.033 420 1590 0.029 270




MEX - 30+55HRC - Corner radius

OSAWA

MEX611R = e (= 2 7B
NORM MEX TIT33]| HRC &
o . ) DRANG! a5° || RADIUS 76
cylindrical shank, multi flute, long, corner radius
CR
/
* * *
% 1stchoice v suitable CR
aro] | NN o
‘ k—|—>
[ L >‘
D D Tol. CR CR Tol. d(h6) 1 11 L z EDP No. Stock
6 0/-0.030 0.50 +/-0.020 6 15 90 6 MEX611R05060 h
8 0/-0.030 0.50 +/-0.020 8 20 100 6 MEX611R05080 h
10 0/-0.030 0.50 +/-0.020 10 25 100 6 MEX611R05100 h
10 0/-0.030 1.00 +/-0.020 10 25 100 6 MEX611R10100 h
12 0/-0.030 0.50 +/-0.020 12 30 100 6 MEX611R05120 h
12 0/-0.030 1.00 +/-0.020 12 30 100 6 MEX611R10120 h

h stock standard ¥ non-stock standard M stock exhaustion



MEX - 30+55HRC - Corner radius

OSAWA

CUTTING PARAMETERS

Material
sovp | R EE BER (Po e 1 f e J s
1SO 513
Hardness/Rm < 1000 N/mm? < 35 HRC 35-45HRC 45 - 55 HRC
ap x ae 1.5D x 0.05D 1.5D x 0.05D 1.5D x 0.05D 1.5D x 0.05D
Vc (m/min) 100-140 80-120 40-80 20-60
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min)
SIDE MILLING 6 6370 0.015 580 5310 0.014 440 3180 0.012 230 2120 0.011 140
8 4780 0.023 670 3980 0.021 500 2390 0.019 270 1590 0.016 160
10 3820 0.029 650 3180 0.026 490 1910 0.023 260 1270 0.020 150
12 3180 0.035 660 2650 0.031 500 1590 0.028 260 1060 0.024 150
14 2730 0.041 670 2270 0.037 500 1360 0.033 270 910 0.029 160
16 2390 0.048 690 1990 0.043 520 1190 0.038 270 800 0.034 160
18 2120 0.055 700 1770 0.050 530 1060 0.044 280 710 0.039 160
20 1910 0.063 720 1590 0.057 540 960 0.050 290 640 0.044 170
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MEX - 30+55HRC - Ball nose OSAWA

M =
MEXMB2 | wex ere] 2 | 2] 8| )
DRANGI 30° BALL NOSE| | Z2 BALL
cylindrical shank, 2 flutes ball nose, miniature
L * * *
* 1stchoice v suitable /R
dihe)} |] | D
» ]
L |
D D Tol. R R Tol. d(h6) 1 1 L z EDP No. Stock
0.2 0/-0.020 0.10 0/-0.020 4 0.4 40 2 MEXMB20020 h
0.3 0/-0.020 0.15 0/-0.020 4 0.6 40 2 MEXMB20030 h
0.4 0/-0.020 0.20 0/-0.020 4 0.8 40 2 MEXMB20040 h
0.5 0/-0.020 0.25 0/-0.020 4 12 40 2 MEXMB20050 h
0.6 0/-0.020 0.30 0/-0.020 4 1.4 40 2 MEXMB20060 h
0.7 0/-0.020 0.35 0/-0.020 4 1.6 40 2 MEXMB20070 h
0.8 0/-0.020 0.40 0/-0.020 4 1.8 40 2 MEXMB20080 h
0.9 0/-0.020 0.45 0/-0.020 4 2 40 2 MEXMB20090 h
1 0/-0.020 0.50 0/-0.020 4 3 50 2 MEXMB2010050 h
1.5 0/-0.020 0.75 0/-0.020 4 3 50 2 MEXMB2015050 h
2 0/-0.020 1.00 0/-0.020 4 4 50 2 MEXMB2020050 h

h stock standard ¥ non-stock standard M stock exhaustion
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MEX - 30+55HRC - Ball nose OSAWA

CUTTING PARAMETERS

MEXMB2
Material
o | DEDEE @z EOEE el mmE
Hardness/Rm < 1000 N/mm? < 35HRC 35-45HRC 45 - 55 HRC
ap x ae 0.05D x 0.2D 0.05D x 0.1D 0.05D x 0.1D 0.05D x 0.1D
Vc (m/min) 110-130 90-110 50-70 45-55
D |D(eff.) n fn Vf n fn vf n fn Vf n fn Vf

(mm) | (mm) | (rpm) |(mm/rev) | (mm/min) | (rpm) |(mm/rev) | (mm/min) [ (rpm) |(mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min)
0.2 | 0.09 | 40000 | 0.006 480 40000 | 0.005 430 40000 | 0.005 360 40000 | 0.004 310
0.3 | 0.13 | 40000 | 0.007 580 40000 | 0.006 520 40000 | 0.006 460 40000 | 0.005 405
0.4 | 0.17 | 40000 | 0.009 720 40000 | 0.008 650 40000 | 0.007 575 40000 | 0.006 505
0.5 | 0.22 | 40000 | 0.011 860 40000 | 0.010 780 38220 | 0.009 660 31850 | 0.008 480
0.6 | 0.26 | 40000 | 0.014 1080 40000 | 0.012 970 31850 | 0.011 690 26540 | 0.009 500
0.7 | 0.31 | 40000 | 0.016 1300 40000 | 0.015 1170 27300 | 0.013 710 22750 | 0.011 515
0.8 | 0.35 | 40000 | 0.018 1440 40000 | 0.016 1300 23890 | 0.014 690 19900 | 0.013 500
0.9 | 0.39 | 40000 | 0.021 1660 35390 | 0.019 1320 21230 | 0.017 705 17690 | 0.014 515

1 0.44 | 38220 | 0.023 1790 40000 | 0.021 1680 19110 | 0.019 715 15920 | 0.016 520
1.5 | 0.65 | 25480 | 0.036 1830 21230 | 0.032 1380 12740 | 0.029 735 10620 | 0.025 535
2 0.87 | 19110 | 0.050 1890 15920 | 0.045 1420 9550 0.040 755 7960 0.035 550

o n Vf
N (rpm)  |(mm/min)
* 15° x 1.1 x 1.1
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MEX - 30+55HRC - Ball nose

OSAWA

~ MEXMB2SC s mex| ) 2 [ 70
INFO . . ) NORM MEX ENDLESS || (0
cylindrical shank, 2 flutes ball nose, short cutting length, DRANC 30° ) (BALL NOSE] | Z2BALL
miniature
TYPHOON
ALH
e R * *
LAON * 1stchoice v suitable R
ryPHOON
N Re /-
d(hé)fﬂ | D
] *‘ Mﬂ
TYPH OON L |
SUH MIN
_— D D Tol. R R Tol. d(hé) 1 1 L z EDP No. Stock
vpPHOON
PO 0.2 0/-0.020 0.10 0/-0.020 4 0.2 50 2 MEXMB2SC0020 h
o 0.3 0/-0.020 0.15 0/-0.020 4 0.3 50 2 MEXMB2SC0030 h
— 0.4 0/-0.020 0.20 0/-0.020 4 0.4 50 2 MEXMB25C0040 h
CSD-TA 0.5 0/-0.020 0.25 0/-0.020 4 0.4 50 2 MEXMB2SC0050 h
0.6 0/-0.020 0.30 0/-0.020 4 0.5 50 2 MEXMB2SC0060 h
I
0.8 0/-0.020 0.40 0/-0.020 4 0.6 50 2 MEXMB2SC0080 h
LFTA

h stock standard ¥ non-stock standard M stock exhaustion



MEX - 30+55HR

C - Ball nose

OSAWA

CUTTING PARAMETERS

Material
sovp | [ EREEE BER (Po e 1 f e J s
1SO 513
Hardness/Rm < 1000 N/mm? < 35 HRC 35-45HRC 45 - 55 HRC
ap x ae 0.05D x 0.1D 0.05D x 0.1D 0.05D x 0.1D 0.05D x 0.1D
B Vc (m/min) 110-130 90-110 50-70 45-55
"TW]| | o ) n n Vi n n vf n n vi n n Vi
COPYING (mm) | (mm) | (rpm) |(mm/rev) | (mm/min) | (rpm) |(mm/rev) | (mm/min) [ (rpm) |(mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min)
0.2 | 0.09 | 40000 | 0.006 480 40000 | 0.005 430 40000 | 0.005 385 40000 | 0.004 335
0.3 | 0.13 | 40000 | 0.008 640 40000 | 0.007 580 40000 | 0.006 510 40000 | 0.006 450
0.4 | 0.17 | 40000 | 0.010 800 40000 | 0.009 720 40000 | 0.008 640 40000 | 0.007 560
0.5 | 0.22 | 40000 | 0.012 960 40000 | 0.011 860 38220 | 0.010 735 31850 | 0.008 535
0.6 | 0.26 | 40000 | 0.015 1200 40000 | 0.014 1080 31850 | 0.012 765 26540 | 0.011 555
0.8 | 0.35 | 40000 | 0.018 1440 40000 | 0.016 1300 27300 | 0.014 785 22750 | 0.013 575
o n vf
N (rpm)  |(mm/min)
“ 15° x 1.1 x 1.1
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MEX - 30+55HRC - Ball nose OSAWA

MEXLNB2

<55
HRC

30° | |BALLNOSE| | Z2BALL

cylindrical shank, 2 flutes ball nose, extended and
reduced neck
d1 <D /
b W:D;QE
Cel e
* 1stchoice ¥ suitable =
ROUND RIB o]
actual length according to a angle
D D Tol. R R Tol. d(h6) | 11 d1 L z 30’ 1° |1°30"| 2° 3° EDP No. Stock
0.2 0/-0.020 0.10 | 0/-0.020 4 0.2 0.5 | 015 | 50 2 0.57 | 0.58 | 0.6 | 0.62 | 0.66 | MEXLNB2002005 h
0.2 0/-0.020 0.10 | 0/-0.020 4 0.2 1 0.15 | 50 2 1.08 | 1.12 | 1.15 | 1.19 | 1.27 MEXLNB200201 h
0.2 0/-0.020 0.10 | 0/-0.020 4 0.2 1.5 1015 | 50 2 1.60 | 1.65 | 1.71 | 1.76 | 1.89 | MEXLNB2002015 h
0.3 0/-0.020 0.15 | 0/-0.020 4 0.3 1 0.25 | 50 2 1.08 | 1.11 | 1.15 | 1.18 | 1.26 | MEXLNB200301 h
0.3 0/-0.020 0.15 | 0/-0.020 4 0.3 2 0.25 | 50 2 212 | 218 | 2.25 | 2.33 | 2.49 MEXLNB200302 h
0.3 0/-0.020 0.15 | 0/-0.020 4 0.3 3 0.25 | 50 2 3.15 | 3.25 | 3.36 | 3.48 | 3.73 | MEXLNB200303 h
0.4 0/-0.020 0.20 | 0/-0.020 4 0.4 1 0.35 | 50 2 1.08 | 1.11 | 1.14 | 1.18 | 1.25 | MEXLNB200401 h
0.4 0/-0.020 0.20 | 0/-0.020 4 0.4 2 0.35 | 50 2 211 | 218 | 2.25 | 2.32 | 2.48 | MEXLNB200402 h
0.4 0/-0.020 0.20 | 0/-0.020 4 0.4 3 0.35| 50 2 3.15 | 3.25 | 3.36 | 3.47 | 3.72 MEXLNB200403 h
0.4 0/-0.020 0.20 | 0/-0.020 4 0.4 4 0.35 | 50 2 418 | 432 | 446 | 4.62 | 495 MEXLNB200404 h
0.4 0/-0.020 0.20 | 0/-0.020 4 0.4 5 0.35 | 50 2 5.21 | 539 | 5,57 | 577 | 6.18 | MEXLNB200405 h
0.5 0/-0.020 0.25 | 0/-0.020 4 0.4 2 0.45 | 50 2 215 | 222 | 229 | 236 | 252 | MEXLNB200502 h
0.5 0/-0.020 0.25 | 0/-0.020 4 0.4 3 0.45 | 50 2 3.18 | 3.29 | 3.39 | 3.51 | 3.75 MEXLNB200503 h
0.5 0/-0.020 0.25 | 0/-0.020 4 0.4 4 0.45 | 50 2 422 | 435 45 | 4.65 | 498 MEXLNB200504 h
0.5 0/-0.020 0.25 | 0/-0.020 4 0.4 5 0.45 | 50 2 5.25 | 542 | 5.61 5.8 | 6.22 | MEXLNB200505 h
0.5 0/-0.020 0.25 | 0/-0.020 4 0.4 6 0.45 | 50 2 6.28 | 649 | 6.71 | 695 | 7.45 MEXLNB200506 h
0.5 0/-0.020 0.25 | 0/-0.020 4 0.4 8 0.45 | 50 2 8.35 | 8.63 | 8.93 | 9.24 | 9.92 MEXLNB200508 h
0.6 0/-0.020 0.30 | 0/-0.020 4 0.5 2 0.55 | 50 2 215 | 221 | 228 | 235 | 250 | MEXLNB200602 h
0.6 0/-0.020 0.30 | 0/-0.020 4 0.5 3 0.55 | 50 2 3.18 | 3.28 | 3.39 | 3.50 | 3.74 | MEXLNB200603 h
0.6 0/-0.020 0.30 | 0/-0.020 4 0.5 4 0.55 | 50 2 422 | 435 | 449 | 465 | 497 | MEXLNB200604 h
0.6 0/-0.020 0.30 | 0/-0.020 4 0.5 5 0.55 | 50 2 525 | 542 | 5,60 | 5.79 | 6.21 MEXLNB200605 h
0.6 0/-0.020 0.30 | 0/-0.020 4 0.5 6 0.55 | 50 2 6.28 | 649 | 6.71 | 694 | 7.44 MEXLNB200606 h
0.6 0/-0.020 0.30 | 0/-0.020 4 0.5 8 0.55 | 50 2 8.35 | 8.63 | 8.92 | 9.23 | 9.91 MEXLNB200608 h
0.8 0/-0.020 0.40 | 0/-0.020 4 0.6 2 0.75 | 50 2 215 | 221 | 2.27 | 234 | 248 | MEXLNB200802 h
0.8 0/-0.020 0.40 | 0/-0.020 4 0.6 4 0.75 | 50 2 421 | 434 | 448 | 463 | 495 | MEXLNB200804 h
0.8 0/-0.020 0.40 | 0/-0.020 4 0.6 5 0.75 | 50 2 5.25 | 541 | 5,59 | 578 | 6.18 | MEXLNB200805 h
0.8 0/-0.020 0.40 | 0/-0.020 4 0.6 6 0.75 | 50 2 6.28 | 648 | 6.70 | 6.93 | 7.42 | MEXLNB200806 h
0.8 0/-0.020 0.40 | 0/-0.020 4 0.6 7 0.75 | 50 2 7.31 | 755 | 7.81 | 8.07 | 8.65 | MEXLNB200807 h
0.8 0/-0.020 0.40 | 0/-0.020 4 0.6 8 0.75 | 50 2 8.35 | 8.62 | 8.91 | 9.22 | 9.88 | MEXLNB200808 h
0.8 0/-0.020 0.40 | 0/-0.020 4 0.6 10 | 0.75 | 50 2 10.41110.76 | 11.13 | 11.51 | 12.35| MEXLNB200810 h
1 0/-0.020 0.50 | 0/-0.020 4 0.8 3 0.95 | 50 2 3.27 | 3.37 | 3.47 | 3.57 | 3.80 | MEXLNB201003 h
1 0/-0.020 0.50 | 0/-0.020 4 0.8 4 0.95 | 50 2 431 | 444 | 458 | 472 | 5.04 | MEXLNB201004 h
1 0/-0.020 0.50 | 0/-0.020 4 0.8 5 0.95 | 50 2 5.34 | 551 | 5.68 | 5.87 | 6.27 MEXLNB201005 h
1 0/-0.020 0.50 | 0/-0.020 4 0.8 6 0.95 | 50 2 6.37 | 658 | 6.79 | 7.02 | 7.50 | MEXLNB201006 h
1 0/-0.020 0.50 | 0/-0.020 4 0.8 7 0.95 | 50 2 7.41 | 7.64 | 7.90 | 8.16 | 8.74 MEXLNB201007 h
1 0/-0.020 0.50 | 0/-0.020 4 0.8 8 0.95 | 50 2 8.44 | 871 | 9.00 | 9.31 | 9.97 | MEXLNB201008 h
1 0/-0.020 0.50 | 0/-0.020 4 0.8 9 0.95 | 50 2 9.47 | 9.78 [ 10.11 1 10.46 | 11.21 | MEXLNB201009 h
1 0/-0.020 0.50 | 0/-0.020 4 0.8 10 | 095 | 50 2 10.51110.85 | 11.22 | 11.61 | 12.44| MEXLNB201010 h
1 0/-0.020 0.50 | 0/-0.020 4 0.8 12 | 095 | 50 2 12.57 | 12.99 | 13.43 | 13.9 | 14.91| MEXLNB201012 h

h stock standard ~ F non-stock standard M stock exhaustion
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MEX - 30+55HRC - Ball nose OSAWA

MEXLNB2

UMG <55
HRC

30° | |BALLNOSE| | Z2BALL

cylindrical shank, 2 flutes ball nose, extended and
reduced neck
d1 <D /
wu:u:m
L * x 5
% 1stchoice ¥ suitable i;
ROUND RIB o
actual length according to a angle
D D Tol. R R Tol. d(h6) | ‘ 11 d1 ‘ L z 30’ 1° |1°30"| 2° 3° EDP No. Stock
1 0/-0.020 0.50 | 0/-0.020 4 0.8 14 | 0.95 ‘ 50 14.64 11513 15.65 | 16.19 | 17.37 | MEXLNB201014 h

1 0/-0.020 0.50 | 0/-0.020
1 0/-0.020 0.50 | 0/-0.020

0.8 16 | 0.95 | 50
0.8 20 | 095 60

16.7115.13 | 15.65 | 16.19 | 17.37 | MEXLNB201016
20.84 | 21.55|22.29 | 23.08 | 24.78 | MEXLNB201020

1.2 0/-0.020 0.60 | 0/-0.020 1 6 1.15 | 50 6.37 | 657 | 6.78 | 7.00 | 7.48 | MEXLNB201206
1.2 0/-0.020 0.60 | 0/-0.020 1 8 1.15 | 50 8.44 | 871 | 8.99 | 9.30 | 9.95 | MEXLNB201208
1.2 0/-0.020 0.60 | 0/-0.020 1 10 | 1.15 | 50 10.50 | 10.85| 11.21 | 11.59 | 12.42 | MEXLNB201210
1.2 0/-0.020 0.60 | 0/-0.020 1 12 | 115 ] 50 12,57 112.98 | 13.42 | 13.89 | 14.88 | MEXLNB201212

1.4 0/-0.020 0.70 | 0/-0.020
1.4 0/-0.020 0.70 | 0/-0.020
1.4 0/-0.020 0.70 | 0/-0.020
1.5 0/-0.020 0.75 | 0/-0.020
1.5 0/-0.020 0.75 | 0/-0.020
1.5 0/-0.020 0.75 | 0/-0.020
1.5 0/-0.020 0.75 | 0/-0.020
1.6 0/-0.020 0.80 | 0/-0.020
1.6 0/-0.020 0.80 | 0/-0.020
1.6 0/-0.020 0.80 | 0/-0.020
1.6 0/-0.020 0.80 | 0/-0.020
1.8 0/-0.020 0.90 | 0/-0.020
1.8 0/-0.020 0.90 | 0/-0.020
1.8 0/-0.020 0.90 | 0/-0.020
1.8 0/-0.020 0.90 | 0/-0.020

1.1 8 135 | 50
1.1 12 | 135 ] 50
1.1 16 | 135 50
1.2 8 145 | 50
1.2 12 | 145 | 50
1.2 16 | 145 | 50
1.2 18 | 145 60
1.3 8 155 | 50
1.3 12 | 1.55 | 50
1.3 16 | 1.55| 50
1.3 20 | 1.55 | 60
1.4 8 1.75 | 50
12 | 1.75 | 50
1.4 16 | 1.75 ] 50
1.4 20 | 1.75 | 60

8.43 | 8.70 | 8.98 | 9.28 | 9.93 | MEXLNB201408
12.57 | 12.98 | 13.41 | 13.87 | 14.86 | MEXLNB201412
16.70 1 17.26 | 17.84 | 18.46 | 19.8 | MEXLNB201416
8.43 | 8.70 | 8.98 | 9.27 | 9.91 MEXLNB201508
12.57 | 12.97 | 13.41 | 13.86 | 14.85 | MEXLNB201512
16.7 | 17.25|17.8418.45|19.78 | MEXLNB201516
18.77 1 19.39 | 20.05 | 20.75 | 22.25 | MEXLNB201518
8.43 | 8.69 | 8.97 | 9.27 | 9.90 | MEXLNB201608
12.56 | 12.97 | 13.40 | 13.86 | 14.84 | MEXLNB201612
16.7 | 17.25|17.83 | 18.45|19.77 | MEXLNB201616
20.83 | 21.53 | 22.26 | 23.03 S MEXLNB201620
8.43 | 8.69 | 8.96 | 9.25 | 9.88 | MEXLNB201808
12.56 | 12.96 | 13.39 | 13.84 | 14.81 | MEXLNB201812
16.7 | 17.2417.82 | 18.43 | 19.75| MEXLNB201816
20.83 | 21.52 | 22.25 | 23.02 S MEXLNB201820

oo o000 AP DDDAEDAEDDEDDAEDSEDDEDDAESEDSEDDAESEDSEDDAESEDSEDDAESEDSDDDDSDS
-
~

NN RO RN RNONNDRNODRNONNDNDNNDNRNDRNNNNDNDRNNDNDNNNDNDRNDNDDNDN

SERSEBTESETE-ETECTESTETETEESET EETEETET ERS BECEl T B

2 0/-0.020 1.00 | 0/-0.020 1.6 4 1.95 | 50 429 | 440 | 452 | 465 | 492 | MEXLNB202004
2 0/-0.020 1.00 | 0/-0.020 1.6 6 1.95| 50 6.36 | 654 | 6.74 | 6.94 | 7.39 | MEXLNB202006
2 0/-0.020 1.00 | 0/-0.020 1.6 8 1.95| 50 8.42 | 8.68 | 8.95 | 9.24 | 9.86 | MEXLNB202008
2 0/-0.020 1.00 | 0/-0.020 1.6 10 | 195 50 10.49 110.82 | 11.17 | 11.53 | 12.32 | MEXLNB202010
2 0/-0.020 1.00 | 0/-0.020 1.6 12 1195 50 12.56 112.96 | 13.38 | 13.83 | 14.79 | MEXLNB202012
2 0/-0.020 1.00 | 0/-0.020 1.6 14 | 1.95| 50 14.62 | 15.10 | 15.59 | 16.12 | 17.26 | MEXLNB202014
2 0/-0.020 1.00 | 0/-0.020 1.6 16 | 1.95] 50 16.69 | 17.23 117.81|18.42 | 19.73| MEXLNB202016
2 0/-0.020 1.00 | 0/-0.020 1.6 18 | 1.95 | 60 18.76 | 19.37 | 20.02 | 20.71 S MEXLNB202018
2 0/-0.020 1.00 | 0/-0.020 1.6 20 | 1.95| 60 20.83 | 21.51 | 22.24 | 23.00 - MEXLNB202020
2 0/-0.020 1.00 | 0/-0.020 1.6 25 | 195 | 75 25.99 | 26.86 | 27.77 | 28.74 - MEXLNB202025
2 0/-0.020 1.00 | 0/-0.020 1.6 30 | 195 75 31.16 132.21| 33.31 - - MEXLNB202030
3 0/-0.025 1.50 | 0/-0.020 2.4 8 2.85 | 50 8.60 | 8.84 | 9.10 | 9.37 | 9.96 | MEXLNB203008
3 0/-0.025 1.50 | 0/-0.020 2.4 10 | 285 50 10.67 1 10.98 | 11.32 | 11.67 | 12.43 | MEXLNB203010
3 0/-0.025 1.50 | 0/-0.020 24 16 | 2.85 | 60 16.87 | 17.4 | 17.96 | 18.55 | 19.83 | MEXLNB203016
3 0/-0.025 1.50 | 0/-0.020 2.4 20 | 285 | 60 21.00 | 21.68 | 22.39 | 23.14 | 24.77 | MEXLNB203020
3 0/-0.025 1.50 | 0/-0.020 2.4 25 | 285 | 75 26.17 | 27.02 | 27.93 | 28.88 - MEXLNB203025
3 0/-0.025 1.50 | 0/-0.020 2.4 30 | 285 75 31.34 | 32.37 | 33.46 | 34.62 - MEXLNB203030

h stock standard ~ F non-stock standard M stock exhaustion
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MEX - 30+55HRC - Ball nose OSAWA

MEXLNB2 P
cylindrical shank, 2 flutes ball nose, extended and DRANGI 3“ "“"""““ E2EALE
reduced neck
d1 <D /
ol n:;:@z
L * * * 5
* 1stchoice v suitable i:
ROUND RIB la
actual length according to a angle
D D Tol. R R Tol. d(hé) | 11 d1 L z 30’ 1° |1°30'| 2° 3° EDP No. Stock
3 0/-0.025 1.50 | 0/-0.020 6 2.4 35 | 285 | 75 2 | 36.51|37.72|39.00 | 40.35 - MEXLNB203035 h
4 0/-0.025 2.00 | 0/-0.020 6 3.2 10 3.85 50 2 10.84 | 11.15 | 11.47 | 11.81 | 12.54 | MEXLNB204010 h
4 0/-0.025 2.00 | 0/-0.020 6 3.2 16 3.85 60 2 17.04 | 17.56 | 18.11 | 18.69 | 19.94 | MEXLNB204016 h
4 0/-0.025 2.00 | 0/-0.020 6 3.2 20 3.85 60 2 21.18|21.84 | 22.54 | 23.28 - MEXLNB204020 h
4 0/-0.025 2.00 | 0/-0.020 ) 3.2 25 | 385]| 75 2 |26.35|27.19|28.08 | 29.02 - MEXLNB204025 h
4 0/-0.025 2.00 | 0/-0.020 6 3.2 30 | 3.85] 75 2 | 3151|3253 33.61 - - MEXLNB204030 h
4 0/-0.025 2.00 | 0/-0.020 6 3.2 35 | 385| 75 2 | 36.68|37.88|39.15 - - MEXLNB204035 h
4 0/-0.025 2.00 | 0/-0.020 6 3.2 40 | 3.85 | 100 2 |41.85|43.23 - - - MEXLNB204040 h
4 0/-0.025 2.00 | 0/-0.020 6 3.2 50 | 3.85 | 100 2 |52.19|53.92 - - - MEXLNB204050 h

h stock standard ¥ non-stock standard M stock exhaustion
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MEX - 30+55HRC - Ball nose OSAWA

CUTTING PARAMETERS

MEXLNB2
Material G
“Eo51a pzfipafpef i ] 2| EER (po e 1 f e s
Hardness/Rm <1000 N/mm? < 35HRC 35-45HRC 45 - 55 HRC
ap x ae ap x0.2D apx0.1D apx0.1D apx0.1D
Ve (m/min) 110-130 90-110 50-70 45-55
D 11 ap |D(eff.) n fn Vf n fn vf n fn Vf n fn Vf

(mm)| (mm) | (mm) | (mm) | (rpm) |(mm/rev)|(mm/min)| (rpm) |(mm/rev)(mm/min)| (rpm) |(mm/rev)|(mm/min)| (rpm) |(mm/rev)|(mm/min)
<6D | 0.01 | 0.09 | 40000 | 0.007 580 40000 | 0.006 520 40000 | 0.006 460 40000 | 0.005 405
0.2 | <8D | 0.01 | 0.08 | 40000 | 0.006 520 40000 | 0.005 420 40000 | 0.005 375 40000 | 0.004 325
<10D| 0.01 | 0.07 | 40000 | 0.006 460 40000 | 0.004 330 40000 | 0.004 295 40000 | 0.003 260
<6D | 0.02 | 0.13 | 40000 | 0.009 720 40000 | 0.008 650 40000 | 0.007 575 40000 | 0.006 505
0.3 | <8D | 0.01 | 0.12 | 40000 | 0.008 650 40000 | 0.007 520 40000 | 0.006 465 40000 | 0.005 410
<10D| 0.01 | 0.11 | 40000 | 0.007 580 40000 | 0.005 410 40000 | 0.005 370 40000 | 0.004 325
<6D | 0.02 | 0.17 | 40000 | 0.012 940 40000 | 0.011 840 40000 | 0.009 750 40000 | 0.008 655
0.4 | <8D | 0.02 | 0.16 | 40000 | 0.011 840 40000 | 0.009 680 40000 | 0.008 605 35830 | 0.007 475
<10D| 0.01 | 0.15 | 40000 | 0.009 750 40000 | 0.007 540 38220 | 0.006 460 31850 | 0.005 335
<6D | 0.03 | 0.22 | 40000 | 0.015 1220 | 40000 | 0.014 | 1100 | 38220 | 0.012 935 31850 | 0.011 680
0.5 | <8D | 0.02 | 0.20 | 40000 | 0.014 | 1100 | 40000 | 0.011 890 34390 | 0.010 680 28660 | 0.009 495
<10D| 0.02 | 0.18 | 40000 | 0.012 980 40000 | 0.009 710 30570 | 0.008 480 25480 | 0.007 350
<6D | 0.03 | 0.26 | 40000 | 0.019 1510 | 40000 | 0.017 1360 | 31850 | 0.015 965 26540 | 0.013 700
0.6 | <8D | 0.03 | 0.24 | 40000 | 0.017 1360 | 40000 | 0.014 | 1100 | 28660 | 0.012 700 23890 | 0.011 510
<10D| 0.02 | 0.22 | 40000 | 0.015 1210 | 40000 | 0.011 870 25480 | 0.010 495 21230 | 0.008 360
<6D | 0.04 | 0.35 | 40000 | 0.023 1800 | 39810 | 0.020 | 1610 | 23890 | 0.018 860 19900 | 0.016 625
0.8 | <8D | 0.03 | 0.32 | 40000 | 0.020 1620 | 35830 | 0.016 1180 | 21500 | 0.015 625 17910 | 0.013 455
<10D| 0.03 | 0.29 | 38220 | 0.018 1380 | 31850 | 0.013 830 19110 | 0.012 440 15920 | 0.010 320
<6D | 0.05 | 0.44 | 38220 | 0.027 | 2060 | 31850 | 0.024 | 1550 | 19110 | 0.022 825 15920 | 0.019 600
<8D | 0.04 | 0.40 | 34390 | 0.024 | 1670 | 28660 | 0.020 | 1130 | 17200 | 0.017 600 14330 | 0.015 440
1 |<10D 0.04 | 0.37 | 30570 | 0.022 1320 | 25480 | 0.016 790 15290 | 0.014 425 12740 | 0.012 310
<12D| 0.03 | 0.33 | 26750 | 0.019 1010 | 22290 | 0.012 530 13380 | 0.011 285 11150 | 0.009 205
>12D| 0.02 | 0.30 | 22930 | 0.016 740 19110 | 0.009 330 11460 | 0.008 180 9550 | 0.007 130
<6D | 0.06 | 0.52 | 31850 | 0.032 | 2010 | 21230 | 0.028 1200 | 15920 | 0.025 800 13270 | 0.022 585
<8D | 0.05 | 0.48 | 286460 | 0.028 1630 | 19110 | 0.023 880 14330 | 0.020 585 11940 | 0.018 425
1.2 [<10D| 0.04 | 0.44 | 25480 | 0.025 1280 | 16990 | 0.018 620 12740 | 0.016 410 10620 | 0.014 300
<12D| 0.03 | 0.39 | 22290 | 0.022 980 14860 | 0.014 410 11150 | 0.012 275 9290 | 0.011 200
>12D| 0.03 | 0.36 | 19110 | 0.019 720 12740 | 0.010 260 9550 | 0.009 175 7960 | 0.008 125
<6D | 0.08 | 0.65 | 25480 | 0.041 2060 | 21230 | 0.036 1550 | 12740 | 0.032 825 10620 | 0.028 600
<8D | 0.06 | 0.61 | 22930 | 0.036 1670 | 19110 | 0.030 | 1130 | 11460 | 0.026 600 9550 | 0.023 440
1.5 |£10D| 0.05 | 0.55 | 20380 | 0.032 1320 | 16990 | 0.023 790 10190 | 0.021 425 8490 | 0.018 310
<12D| 0.04 | 0.49 | 17830 | 0.028 1010 | 14860 | 0.018 530 8920 | 0.016 285 7430 | 0.014 205
>12D| 0.03 | 0.44 | 15290 | 0.024 740 12740 | 0.013 330 7640 | 0.012 180 6370 | 0.010 130
<6D 0.10 | 0.87 | 19110 | 0.054 | 2060 | 15920 | 0.049 | 1550 9550 | 0.043 825 7960 | 0.038 600
<8D | 0.09 | 0.81 | 17200 | 0.049 1670 | 14330 | 0.039 | 1130 8600 | 0.035 600 7170 | 0.031 440
2 |<10D 0.07 | 0.74 | 15290 | 0.043 1320 | 12740 | 0.031 790 7640 | 0.028 420 6370 | 0.024 310
<12D| 0.06 | 0.65 | 13380 | 0.038 1010 | 11150 | 0.024 530 6690 | 0.021 285 5570 | 0.019 205
>12D| 0.05 | 0.59 | 11460 | 0.032 740 9550 | 0.017 330 5730 | 0.016 180 4780 | 0.014 130
<6D | 0.13 | 1.09 | 15290 | 0.054 | 1650 | 12740 | 0.049 | 1240 7640 | 0.043 660 6370 | 0.038 480
<8D | 0.11 | 1.01 | 13760 | 0.049 1340 | 11460 | 0.039 900 6880 | 0.035 480 5730 | 0.031 350
2,5 <10D| 0.09 | 0.92 | 12230 | 0.043 1060 | 10190 | 0.031 630 6110 | 0.028 340 5100 | 0.024 245
<12D| 0.07 | 0.82 | 10700 | 0.038 810 8920 | 0.024 420 5350 | 0.021 225 4460 | 0.019 165
>12D| 0.06 | 0.74 | 9170 | 0.032 590 7640 | 0.017 270 4590 | 0.016 145 3820 | 0.014 105

ROUND RIB

n Vf
(rpm)  |(mm/min)

N 45° x1.65 | x1.65

o 30° x1.30 | x1.30
15° x1.15 | x1.15
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MEX - 30+55HRC - Ball nose

OSAWA

CUTTING PARAMETERS

Material Group
150 513 pzfipafpef i ] 2| EER (po e 1 f e s
Hardness/Rm <1000 N/mm? < 35HRC 35-45HRC 45 - 55 HRC
ap x ae ap x 0.2D apx0.1D apx0.1D ap x0.1D
Ve (m/min) 110-130 90-110 50-70 45-55
D 11 ap |D (eff.) n fn vf n fn Vf n fn Vf n fn Vf
(mm)| (mm) | (mm) | (mm) | (rpm) |(mm/rev)|(mm/min)| (rpm) |(mm/rev)(mm/min)| (rpm) |(mm/rev)|(mm/min)| (rpm) |(mm/rev)|(mm/min)
<6D | 0.15 | 1.31 | 12740 | 0.068 1720 | 10620 | 0.061 1290 6370 | 0.054 690 5310 | 0.047 500
ROUND RIB <8D | 0.13 | 1.21 | 11460 | 0.061 1390 9550 | 0.049 940 5730 | 0.044 500 4780 | 0.038 365
3 |<10D 0.11 | 1.10 | 10190 | 0.054 | 1100 8490 | 0.039 660 5100 | 0.035 355 4250 | 0.030 255
<12D| 0.08 | 0.98 | 8920 | 0.047 840 7430 | 0.030 440 4460 | 0.026 235 3720 | 0.023 170
>12D| 0.07 | 0.89 | 7640 | 0.041 620 6370 | 0.022 280 3820 | 0.019 150 3180 | 0.017 110
<6D | 0.20 | 1.74 | 9550 | 0.086 1630 7960 | 0.077 1230 4780 | 0.068 655 3980 | 0.060 475
<8D | 0.17 | 1.61 | 8600 | 0.077 1320 7170 | 0.062 890 4300 | 0.055 475 3580 | 0.048 345
4 |<10D 0.14 | 1.47 | 7640 | 0.068 1050 6370 | 0.049 630 3820 | 0.044 335 3180 | 0.038 245
<12D| 0.11 | 1.31 | 6690 | 0.060 800 5570 | 0.038 420 3340 | 0.034 225 2790 | 0.029 165
>12D| 0.09 | 1.19 | 5730 | 0.051 590 4780 | 0.028 260 2870 | 0.025 140 2390 | 0.022 105
o n Vf
(rpm)  |(mm/min)
N 45° x1.65 | x1.65
“ 30° x1.30 | x1.30
15° x1.15 | x1.15
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MEX - 30+55HRC - Ball nose OSAWA

MEXLNB206

UMG <
MExixmm "22 74 @ %

cylindrical shank, 2 flutes ball nose, DRANG 30° | (BALLNOSE] | Z2BALL
extended and reduced neck, 6 mm. shank
d, <D R
’ W /
_— d(haf[]:[:®3D
N A
| L !

L * * *
* 1stchoice ¥ suitable

actual length

ROUND RIB “
actual length according to a angle

D D Tol. R RTol. | d(h6) 1 1 d1 L z 30’ 1° |1°30"| 2° 3° EDP No. Stock
0.5 | 0/-0.020 | 0.25 | 0/-0.020 6 0.5 2.5 0.45 60 2 2.67 | 2.75 | 2.82 | 290 | 2.90 | MEXLNB2005026 h
0.6 | 0/-0.020 | 0.30 | 0/-0.020 6 0.6 6 0.55 60 2 6.28 | 6.48 | 6.67 | 6.87 | 6.87 | MEXLNB2006066 h
0.8 | 0/-0.020 | 0.40 | 0/-0.020 6 0.8 4 0.75 60 2 421 | 434 | 446 | 458 | 4.58 | MEXLNB2008046 h
0.8 | 0/-0.020 | 0.40 | 0/-0.020 6 0.8 8 0.75 60 2 8.35 | 8.61 | 8.86 | 9.12 | 9.12 | MEXLNB2008086 h

1 0/-0.020 | 0.50 | 0/-0.020 6 13 5 0.95 60 2 5.34 | 550 | 5.65 | 5.81 | 5.81 | MEXLNB2010056 h

1 0/-0.020 | 0.50 | 0/-0.020 6 1.5 8 0.95 60 2 8.44 | 8.70 | 8.96 | 9.22 | 9.22 | MEXLNB2010086 h

1 0/-0.020 | 0.50 | 0/-0.020 6 1.5 12 0.95 60 2 12.57 1 12.97 | 13.36 | 13.75 | 13.75 | MEXLNB2010126 h
1.2 | 0/-0.020 | 0.60 | 0/-0.020 6 1.8 6 1.15 60 2 6.37 | 656 | 6.74 | 6.93 | 6.93 | MEXLNB2012066 h
1.5 | 0/-0.020 | 0.75 | 0/-0.020 6 2.3 8 1.45 60 2 8.43 | 8.68 | 8.93 | 9.18 | 9.18 | MEXLNB2015086 h
1.5 | 0/-0.020 | 0.75 | 0/-0.020 6 2.3 12 1.45 60 2 12.57 | 12.95|13.34 | 13.72 | 13.72 | MEXLNB2015126 h
1.5 | 0/-0.020 | 0.75 | 0/-0.020 6 23 16 1.45 60 2 16.70 1 17.22 | 17.74 | 18.26 | 18.26 | MEXLNB2015166 h
1.6 | 0/-0.020 | 0.80 | 0/-0.020 6 2.4 16 1.55 60 2 16.70 1 17.22 1 17.73 | 18.25 | 18.25 | MEXLNB2016166 h
1.8 | 0/-0.020 | 0.90 | 0/-0.020 6 2.7 16 1.75 60 2 16.70 1 17.21 | 17.72 | 18.24 | 18.24 | MEXLNB2018166 h

2 | 0/-0.020 | 1.00 | 0/-0.020 6 3 12 1.95 60 2 12.56 | 12.93 1 13.31 | 13.69 | 13.69 | MEXLNB2020126 h

2 | 0/-0.020 | 1.00 | 0/-0.020 6 3 16 1.95 60 2 16.69 | 17.2 | 17.71 | 18.22 | 18.22 | MEXLNB2020166 h

2 | 0/-0.020 | 1.00 | 0/-0.020 6 3 20 1.95 75 2 20.83 | 21.47 | 22.12 | 22.76 | 22.76 | MEXLNB2020206 h

h stock standard ¥ non-stock standard M stock exhaustion
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MEX - 30+55HRC - Ball nose

OSAWA

576

CUTTING PARAMETERS

Material Group
150 513 (P2 pal e i 2| EER (po e 1 f e s
Hardness/Rm <1000 N/mm? < 35HRC 35-45HRC 45 - 55 HRC
ap x ae ap x 0.2D apx0.1D apx0.1D ap x0.1D
Ve (m/min) 110-130 90-110 50-70 45-55
D 11 ap |D (eff.) n fn vf n fn Vf n fn Vf n fn Vf
(mm)| (mm) | (mm) | (mm) | (rpm) |(mm/rev)|(mm/min)| (rpm) |(mm/rev)(mm/min)| (rpm) |(mm/rev)|(mm/min)| (rpm) |(mm/rev)|(mm/min)
0.5 <6D | 0.03 | 0.22 | 40000 | 0.015 1220 | 40000 | 0.014 | 1100 | 38220 | 0.012 935 31850 | 0.011 680
" |<10D| 0.02 | 0.22 | 40000 | 0.015 1210 | 40000 | 0.011 870 25480 | 0.010 495 21230 | 0.008 360
0.8 <6D | 0.04 | 0.35 | 40000 | 0.023 1800 | 39810 | 0.020 | 1610 | 23890 | 0.018 860 19900 | 0.016 625
" |=10D) 0.03 | 0.29 | 38220 | 0.018 1380 | 31850 | 0.013 830 19110 | 0.012 440 15920 | 0.010 320
ROUND RIB <6D | 0.05 | 0.44 | 38220 | 0.027 | 2060 | 31850 | 0.024 | 1550 | 19110 | 0.022 825 15920 | 0.019 600
1 <8D | 0.04 | 0.40 | 34390 | 0.024 | 1670 | 28660 | 0.020 | 1130 | 17200 | 0.017 600 14330 | 0.015 440
<12D| 0.03 | 0.33 | 26750 | 0.019 1010 | 22290 | 0.012 530 13380 | 0.011 285 11150 | 0.009 205
1.2 | <6D | 0.06 | 0.52 | 31850 | 0.032 | 2010 | 21230 | 0.028 1200 | 15920 | 0.025 800 13270 | 0.022 585
<6D | 0.08 | 0.65 | 25480 | 0.041 2060 | 21230 | 0.036 | 1550 | 12740 | 0.032 825 10620 | 0.028 600
1.5 | <8D | 0.06 | 0.61 | 22930 | 0.036 1670 | 19110 | 0.030 | 1130 | 11460 | 0.026 600 9550 | 0.023 440
<12D| 0.04 | 0.49 | 17830 | 0.028 1010 | 14860 | 0.018 530 8920 | 0.016 285 7430 | 0.014 205
1.6 [<10D| 0.06 | 0.59 | 19110 | 0.030 1130 | 15920 | 0.021 680 9550 | 0.019 360 7960 | 0.017 265
1.8 |<10D| 0.06 | 0.66 | 16990 | 0.032 1100 | 14150 | 0.023 660 8490 | 0.021 350 7080 | 0.018 255
<6D 0.10 | 0.87 | 19110 | 0.054 | 2060 | 15920 | 0.049 | 1550 9550 | 0.043 825 7960 | 0.038 600
2 <8D | 0.09 | 0.81 | 17200 | 0.049 1670 | 14330 | 0.039 | 1130 8600 | 0.035 600 7170 | 0.031 440
<10D| 0.07 | 0.74 | 15290 | 0.043 1320 | 12740 | 0.031 790 7640 | 0.028 420 6370 | 0.024 310
o n Vf
(rpm)  |(mm/min)
N 45° x1.65 | x1.65
“ 30° x1.30 | x1.30
15° x1.15 | x1.15




MEX - 30+55HRC - Ball nose OSAWA

MG =i
MEXCSB2 = wex = 2 | (@)
DRANGI 30° BALL NOSE| | Z2 BALL
cylindrical shank, 2 flutes ball nose
-
L * * *
% 1stchoice ¥ suitable /R
swof | = b
| D
L |
D D Tol. R R Tol. d(hé) 1 K L z EDP No. Stock
0/-0.030 0.50 +/-0.010 3 3 38 2 MEXCSB2010 h
1.5 0/-0.030 0.75 +/-0.010 3 3 38 2 MEXCSB2015 h
2 0/-0.030 1.00 +/-0.010 6 3 50 2 MEXCSB2020 h
2.5 0/-0.030 1.25 0/-0.020 4 4 50 2 MEXCSB202550 h
3 0/-0.030 1.50 +/-0.010 6 4 50 2 MEXCSB2030 h
4 0/-0.030 2.00 +/-0.010 6 5 54 2 MEXCSB2040 h
5 0/-0.030 2.50 +/-0.010 6 3 54 2 MEXCSB2050 h
6 0/-0.030 3.00 +/-0.010 6 12 60 2 MEXCSB2060 h
8 0/-0.030 4.00 +/-0.010 8 14 60 2 MEXCSB2080 h
10 0/-0.030 5.00 +/-0.010 10 18 70 2 MEXCSB2100 h
12 0/-0.030 6.00 +/-0.010 12 22 80 2 MEXCSB2120 h
14 0/-0.030 7.00 0/-0.020 14 32 90 2 MEXCSB2140 h
16 0/-0.030 8.00 0/-0.020 16 32 90 2 MEXCSB2160 h
18 0/-0.030 9.00 0/-0.020 18 38 100 2 MEXCSB2180 h
20 0/-0.030 10.00 0/-0.020 20 38 100 2 MEXCSB2200 h

h stock standard ¥ non-stock standard M stock exhaustion
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MEX - 30+55HR

C - Ball nose

OSAWA

578

CUTTING PARAMETERS

Material
sovp | [ EREEE BER BER 1 f e J s
1SO 513
Hardness/Rm < 1000 N/mm? < 35HRC 35-45HRC 45 - 55 HRC
ap x ae 0.05D x 0.2D 0.05D x 0.1D 0.05D x 0.1D 0.05D x 0.1D
Vc (m/min) 120-160 80-120 60-100 50-70
D |D(eff) n fn Vf n fn Vf n fn Vf n fn Vf
(mm) | (mm) | (rpm) |(mm/rev) | (mm/min) | (rpm) |(mm/rev) | (mm/min) [ (rpm) |(mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min)
1 0.44 | 40000 | 0.009 720 31850 | 0.008 520 25480 | 0.007 370 19110 | 0.006 240
1.5 | 0.79 | 29720 | 0.012 710 21230 | 0.011 460 16990 | 0.010 330 12740 | 0.008 210
.p: 2 1.20 | 22290 | 0.012 530 15920 | 0.011 340 12740 | 0.010 240 9550 0.008 160
2.5 | 1.65 | 17830 | 0.015 530 12740 | 0.014 340 10190 | 0.012 240 7640 0.011 160
COEVING 3 2.4 | 14860 | 0.018 | 530 | 10620 | 0.016 | 340 | 8490 | 0.014 | 240 | 6370 | 0.013 | 160
a4 3.20 | 11150 | 0.025 560 7960 0.023 360 6370 0.020 250 4780 0.018 170
5 4.33 | 8920 0.032 570 6370 0.029 370 5100 0.026 260 3820 0.022 170
6 5.50 | 7430 0.038 560 5310 0.034 360 4250 0.030 260 3180 0.027 170
8 7.84 | 5570 0.048 530 3980 0.043 340 3180 0.038 240 2390 0.034 160
10 [10.00| 4460 0.057 510 3180 0.051 330 2550 0.046 230 1910 0.040 150
12 [11.76| 3720 0.067 500 2650 0.060 320 2120 0.054 230 1590 0.047 150
14 |12.83| 3180 0.08 510 2270 0.072 330 1820 0.064 230 1360 0.056 150
16 |12.80| 2790 0.095 530 1990 0.086 340 1590 0.076 240 1190 0.067 160
18 [10.80| 2480 0.108 540 1770 0.097 340 1420 0.086 250 1060 0.076 160
20 [12.00| 2230 0.108 480 1590 0.097 310 1270 0.086 220 960 0.076 150
o n vf
N (rpm)  |(mm/min)
@ 15° | x 11| x1.1




MEX - 30+55HRC - Ball nose OSAWA

MEXCLSB2

umeG
MEX ENDLESS ;2(5: ‘ @

DRANG! BALL NOSE

@

22 BALL

cylindrical shank, 2 flutes ball nose, long reach

“‘*

L * * *
* 1stchoice ¥ suitable

d(hé)I:[I @AID

| M
L |

D D Tol. R R Tol. d(hé) 1 1 L z EDP No. Stock
0/-0.012 0.50 +/-0.010 4 2.5 50 2 MEXCLSB2010 h
1.2 0/-0.030 0.60 0/-0.020 4 3 50 2 MEXCLSB2012 h
1.5 0/-0.012 0.75 +/-0.010 4 4 50 2 MEXCLSB2015 h
2 0/-0.012 1.00 +/-0.010 6 5 50 2 MEXCLSB2020 h
2.5 0/-0.012 1.25 +/-0.010 6 6 60 2 MEXCLSB2025 h
3 0/-0.012 1.50 +/-0.010 6 8 60 2 MEXCLSB2030 h
4 0/-0.012 2.00 +/-0.010 6 8 70 2 MEXCLSB2040 h
5 0/-0.012 2.50 +/-0.010 6 10 80 2 MEXCLSB2050 h
6 0/-0.012 3.00 +/-0.010 6 12 90 2 MEXCLSB2060 h
8 0/-0.015 4.00 +/-0.010 8 14 100 2 MEXCLSB2080 h
10 0/-0.015 5.00 +/-0.010 10 18 100 2 MEXCLSB2100 h
12 0/-0.015 6.00 +/-0.010 12 22 110 2 MEXCLSB2120 h
14 0/-0.030 7.00 0/-0.020 14 32 125 2 MEXCLSB2140 h
16 0/-0.030 8.00 0/-0.020 16 32 150 2 MEXCLSB2160 h
20 0/-0.030 10.00 0/-0.020 20 38 150 2 MEXCLSB2200 h

h stock standard ¥ non-stock standard M stock exhaustion
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MEX - 30+55HR

C - Ball nose

OSAWA

580

CUTTING PARAMETERS

Material
sovp | [ EREEE BER (Po e 1 f e J s
1SO 513
Hardness/Rm < 1000 N/mm? < 35 HRC 35-45HRC 45 - 55 HRC
ap x ae 0.05D x 0.2D 0.05D x 0.2D 0.05D x 0.2D 0.05D x 0.2D
Vc (m/min) 100-140 80-120 60-80 40-60
D |D(eff) n fn Vf n fn Vf n fn Vf n fn Vf
(mm) | (mm) | (rpm) |(mm/rev) | (mm/min) | (rpm) |(mm/rev) | (mm/min) [ (rpm) |(mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min)
1 0.44 | 38220 | 0.015 1150 31850 | 0.014 860 22290 | 0.012 530 15920 | 0.011 330
N 2 0.87 | 19110 | 0.021 810 15920 | 0.019 610 11150 | 0.017 380 7960 0.015 240
== 3 1.31 | 12740 | 0.027 690 10620 | 0.024 520 7430 0.022 320 5310 0.019 200
a4 1.74 | 9550 0.037 700 7960 0.033 520 5570 0.029 330 3980 0.026 200
5 2.18 | 7640 0.045 690 6370 0.041 520 4460 0.036 320 3180 0.032 200
6 2.62 | 6370 0.051 650 5310 0.046 490 3720 0.041 300 2650 0.036 190
8 3.49 | 4780 0.060 570 3980 0.054 430 2790 0.048 270 1990 0.042 170
10 | 4.36 | 3820 0.068 520 3180 0.061 390 2230 0.054 240 1590 0.048 150
12 | 5.23 | 3180 0.077 490 2650 0.069 360 1860 0.061 230 1330 0.054 140
14 | 6.10 | 2730 0.089 490 2270 0.080 360 1590 0.071 230 1140 0.062 140
16 | 6.97 | 2390 0.102 490 1990 0.092 370 1390 0.082 230 1000 0.071 140
18 | 7.85 2120 0.115 490 1770 0.103 370 1240 0.092 230 880 0.080 140
20 | 8.72 | 1910 0.132 500 1590 0.119 380 1110 0.106 230 800 0.092 150
o n Vf
(rpm)  |(mm/min)
“": 30° x0.8 | x08
COPYING 15° x 0.7 x 0.7
0° x 0.6 x 0.6




MEX - 30+55HRC - Ball nose OSAWA

MEX253

UMG <
MExixmm "22 74 @ %

DRANGI 30° BALL NOSE| | Z2 BALL

cylindrical shank, 2 flutes ball nose, extra long reach

——————

L * * *

% 1stchoice ¥ suitable B /R
] o] =D
e

—

COPYING ‘

< L »>|

D D Tol. R R Tol. d(h6) | 11 L z EDP No. Stock
0/-0.020 0.50 0/-0.020 4 3 75 2 MEX25301075 h
0/-0.020 0.50 0/-0.020 4 3 100 2 MEX253010100 h
1.5 0/-0.020 0.75 0/-0.020 4 3 75 2 MEX25301575 h
1.5 0/-0.020 0.75 0/-0.020 4 3 100 2 MEX253015100 h
2 0/-0.020 1.00 0/-0.020 4 4 75 2 MEX25302075 h
2 0/-0.020 1.00 0/-0.020 4 4 100 2 MEX253020100 h
3 0/-0.025 1.50 0/-0.020 6 5 75 2 MEX25303075 h
3 0/-0.025 1.50 0/-0.020 6 5 100 2 MEX253030 h
4 0/-0.025 2.00 0/-0.020 6 8 100 2 MEX253040 h
5 0/-0.025 2.50 0/-0.020 6 9 100 2 MEX253050100 h
6 0/-0.025 3.00 0/-0.020 6 10 150 2 MEX253060150 h
8 0/-0.030 4.00 0/-0.020 8 12 150 2 MEX253080 h
10 0/-0.030 5.00 0/-0.020 10 14 150 2 MEX25310150 h
12 0/-0.030 6.00 0/-0.020 12 16 150 2 MEX25312150 h
16 0/-0.030 8.00 0/-0.020 16 32 200 2 MEX253160 h
20 0/-0.030 10.00 0/-0.020 20 38 200 2 MEX253200 h

h stock standard ¥ non-stock standard M stock exhaustion
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MEX - 30+55HR

C - Ball nose

OSAWA

582

CUTTING PARAMETERS

Material
sovp | [ EEEE BER (Po e 1 f e J s
1SO 513
Hardness/Rm < 1000 N/mm? < 35 HRC 35-45HRC 45 - 55 HRC
ap x ae 0.05D x 0.2D 0.05D x 0.2D 0.05D x 0.2D 0.05D x 0.2D
Vc (m/min) 90-130 60-100 50-70 30-50
D |D(eff) n fn Vf n fn Vf n fn Vf n fn Vf
(mm) | (mm) | (rpm) |(mm/rev) | (mm/min) | (rpm) |(mm/rev)| (mm/min) | (rpm) |(mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min)
1 0.44 | 35030 | 0.015 1050 25480 | 0.014 690 19110 | 0.012 460 12740 | 0.011 270
N 2 0.87 | 17520 | 0.021 740 12740 | 0.019 490 9550 0.017 320 6370 0.015 190
== 3 1.31 | 11680 | 0.027 640 8490 0.024 420 6370 0.022 280 4250 0.019 160
a4 1.74 | 8760 0.037 640 6370 0.033 420 4780 0.029 280 3180 0.026 160
5 2.18 | 7010 0.045 630 5100 0.041 410 3820 0.036 280 2550 0.032 160
6 2.62 | 5840 0.051 600 4250 0.046 390 3180 0.041 260 2120 0.036 150
8 3.49 | 4380 0.060 520 3180 0.054 340 2390 0.048 230 1590 0.042 130
10 | 4.36 | 3500 0.068 480 2550 0.061 310 1910 0.054 210 1270 0.048 120
12 | 5.23 | 2920 0.077 450 2120 0.069 290 1590 0.061 190 1060 0.054 110
14 | 6.10 | 2500 0.089 450 1820 0.080 290 1360 0.071 190 910 0.062 110
16 | 6.97 | 2190 0.102 450 1590 0.092 290 1190 0.082 190 800 0.071 110
18 | 7.85 | 1950 0.115 450 1420 0.103 290 1060 0.092 190 710 0.080 110
20 |8.72 | 1750 0.132 460 1270 0.119 300 960 0.106 200 640 0.092 120
o n Vf
(rpm)  |(mm/min)
“": 30° x0.8 | x08
COPYING 15° x 0.7 x 0.7
0° x 0.6 x 0.6




UH

STEEL AND HARDENED STEEL < 70 HRC

# Nano micrograin and UH RED TiSi base coating for high
performance milling on hardened steel up to 70 HRC. High
reliability and long life in dry milling operation adopting high
speed or high feed strategy. The cutting geometry has been
specifically designed to obtain high precision and high quality
surface finishing.

() Nano micrograna e rivestimento UH RED a base TiSi
per la fresatura di materiali temprati sino a 70 HRC. Grande
affidabilita e durata nell’utilizzo di strategie di lavorazione ad
alta velocita o alto avanzamento e con la possibilita di evitare
I'utilizzo del refrigerante. Le geometrie di taglio specifiche
garantiscono elevata precisione ed eccellente finitura della
superficie lavorata.

® Nano-Mikrokdrnung und Beschichtung UH RED auf
TiSi-Basis fur das Frasen von gehérteten Materialien bis zu
70 HRC. Hohe Zuverléssigkeit und lange Standzeit auch
bei Bearbeitungsverfahren mit hoher Geschwindigkeit und
groBem Vorschub und mit der Méglichkeit, ohne Kihimittel
zu arbeiten. Die spezifischen Schnittgeometrien gewahrleisten
eine hohe Prézision und eine hervorragende Endbearbeitung
der bearbeiteten Flache.

() Nano micrograin et revétement UH RED a base TiSi pour le
fraisage de matériaux trempés jusqu’a 70 HRC. Grande fiabilité
et durée dans l'utilisation stratégique d'usinage a haute
vitesse ou avancement élevé et avec la possibilité d'éviter
I'utilisation de lubrifiant. Les géométries de coupe spécifiques
garantissent une précision élevée et une excellente finition de
la surface usinée.

S Nano micrograno y revestimiento UH RED a base de TiSi
para el fresado de materiales templados hasta 70 HRC.
Gran fiabilidad y duracién en la utilizacién de estrategias de
elaboracién a alta velocidad o alto avance con la posibilidad
de evitar la utilizacién del refrigerante. Las geometrias de
corte especificas garantizan una elevada precision y excelente
acabado de la superficie trabajada.

® MyKpo3epHUCTas HaHOCTPYKTYpa TBEPAOrO CMaBa U MoKpbITHe
UH RED Ha ocHose TiSi cnyxat ans ¢peseposaHns 3aKanéHHbIX
ctanen c tBéppoctbio go 70 HRC. Bbicokas HapéxHocTb u
CTOWMKOCTb Mpu paboTe € BbICOKOW CKOPOCTbIO Pe3aHust 1 nofaden
6e3 ncnonbzosaHns COX. Pexylias reomeTpus cneumasnbHO
co3paHa AN [JOCTUXEHWS BbICOKOW TOYHOCTU W HU3KOM
LLIEPOXOBATOCTN 06PabOTaHHOW NMOBEPXHOCTU.




UH - < 70HRC - Square OSAWA

¢

2

- .. UHM204 MMW‘ o || A Yy

40° SQUARE

cylindrical shank, 2F, miniature

* * *
* 1stchoice ¥ suitable

| L |

_— D D Tol. CR CRTol. d(hé) 1 11 L z EDP No. Stock
>HOON
TYPHC HL 0.1 0/-0.020 4 0.2 40 2 UHM200104 h
- 0.2 0/-0.020 4 0.3 50 2 UHM200204 h
- 0.3 0/-0.020 4 0.4 50 2 UHM200304 h
c-SD-TA 0.4 0/-0.020 4 0.6 50 2 UHM200404 h
0.5 0/-0.020 4 0.7 50 2 UHM200504 h
I
) 0.6 0/-0.020 4 0.9 50 2 UHM200604 h
LFTA 0.7 0/-0.020 4 1 50 2 UHM200704 h
P 0.8 0/-0.020 4 1.2 50 2 UHM200804 h
, 0.9 0/-0.020 4 1.4 50 2 UHM200904 h

h stock standard ¥ non-standard stock M stock exhaustion



UH - < 70HRC - Square

OSAWA

CUTTING PARAMETERS

Material
sowp | EREEE RKRMEE r2| o
1SO 513
Hardness/Rm <45 HRC 45 - 55 HRC 55 - 60 HRC 60 - 65 HRC
ap x ae apxD apxD apxD apxD
Vc (m/min) 80-120 60-100 50-70 30-50
D ap n fn Vf n fn Vf n fn Vf n fn Vf
(mm) | (mm) | (rpm) |(mm/rev) | (mm/min) | (rpm) |(mm/rev) | (mm/min) [ (rpm) |(mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min)
SLOTTING 0.1 | 0.01 | 40000 | 0.002 160 40000 | 0.002 140 40000 | 0.002 130 40000 | 0.001 110
0.2 | 0.01 | 40000 | 0.003 240 40000 | 0.003 220 40000 | 0.002 190 40000 | 0.002 170
0.3 | 0.02 | 40000 | 0.004 320 40000 | 0.004 290 40000 | 0.003 255 40000 | 0.003 225
0.4 | 0.02 | 40000 | 0.006 480 40000 | 0.005 430 40000 | 0.005 385 31850 | 0.004 270
0.5 | 0.03 | 40000 | 0.007 560 40000 | 0.006 500 38220 | 0.006 430 25480 | 0.005 250
0.6 | 0.03 | 40000 | 0.008 640 40000 | 0.007 580 31850 | 0.006 410 21230 | 0.006 240
0.8 | 0.04 | 39810 | 0.010 800 31850 | 0.009 570 23890 | 0.008 380 15920 | 0.007 225
0.9 | 0.05 | 35390 | 0.012 850 28310 | 0.011 610 21230 | 0.010 410 14150 | 0.008 240
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UH - < 70HRC - Square OSAWA

L4

UHLN2 g & 7

zz

ARE
cylindrical shank, 2F, extended and reduced neck e
di<D
RS v o
wl [ Ty
-
e |, —>
L
(=] [= * 5
* 1stchoice ¥ suitable :g
SQUARE RIB ¢
actual length according to a angle
D D Tol. CR CRTol. | d(hé) | 11 d1 L z 30’ 1° [1°30"| 2° 3° EDP No. Stock
0.2 0/-0.020 4 03 | 0.5 | 0.16 | 50 2 0.57 | 0.59 | 0.61 | 0.63 | 0.68 UHLN2002005 h
0.2 0/-0.020 4 0.3 1 0.16 | 50 2 1.09 | 1.12 | 1.16 | 1.21 | 1.30 UHLN200201 h
0.2 0/-0.020 4 0.3 1.5 10.16 | 50 2 1.60 | 1.66 | 1.72 | 1.78 | 1.91 UHLN2002015 h
0.3 0/-0.020 4 0.4 1 0.26 | 50 2 1.09 | 112 | 1.16 | 1.21 | 1.30 UHLN200301 h
0.3 0/-0.020 4 0.4 2 0.26 | 50 2 212 | 219 | 227 | 235 | 2.53 UHLN200302 h
0.3 0/-0.020 4 0.4 3 ]026| 50 2 3.15 | 3.26 | 3.38 | 3.50 | 3.76 UHLN200303 h
0.4 0/-0.020 4 0.6 2 1037| 50 2 212 | 219 | 227 | 235 | 2.53 UHLN200402 h
0.4 0/-0.020 4 0.6 3 1037| 50 2 3.15 | 3.26 | 3.38 | 3.50 | 3.76 UHLN200403 h
0.4 0/-0.020 4 0.6 4 1037 50 2 419 | 433 | 449 | 4.65 | 5.00 UHLN200404 h
0.4 0/-0.020 4 0.6 5 1037 ] 50 2 5.22 | 540 | 5,59 | 579 | 6.23 UHLN200405 h
0.5 0/-0.020 4 0.7 2 1045| 50 2 216 | 223 | 231 | 240 | 2.57 UHLN200502 h
0.5 0/-0.020 4 0.7 4 0.45| 50 2 423 | 437 | 453 | 4.69 | 5.04 UHLN200504 h
0.5 0/-0.020 4 0.7 [ 0.45| 50 2 6.29 | 651 | 6.74 | 698 | 7.51 UHLN200506 h
0.5 0/-0.020 4 0.7 8 |045| 50 2 8.36 | 8.65 | 8.96 | 9.28 | 9.98 UHLN200508 h
0.6 0/-0.020 4 0.9 2 1055| 50 2 216 | 223 | 231 | 240 | 2.57 UHLN200602 h
0.6 0/-0.020 4 0.9 4 0.55| 50 2 423 | 437 | 453 | 4.69 | 5.04 UHLN200604 h
0.6 0/-0.020 4 0.9 6 0.55| 50 2 6.29 | 651 | 6.74 | 698 | 7.51 UHLN200606 h
0.6 0/-0.020 4 0.9 8 |055| 50 2 8.36 | 8.65 | 8.96 | 9.28 | 9.98 UHLN200608 h
0.6 0/-0.020 4 0.9 10 | 0.55| 50 2 10.43 1 10.79 | 11.17 | 11.57 | 12.44 UHLN200610 h
0.7 0/-0.020 4 1.0 2 10.65| 50 2 216 | 223 | 231 | 240 | 2.57 UHLN200702 h
0.7 0/-0.020 4 1.0 4 10.65| 50 2 423 | 437 | 453 | 469 | 5.04 UHLN200704 h
0.7 0/-0.020 4 1.0 6 0.65| 50 2 6.29 | 651 | 6.74 | 6.98 | 7.51 UHLN200706 h
0.7 0/-0.020 4 1.0 8 |0.65| 50 2 8.36 | 8.65 | 8.96 | 9.28 | 9.98 UHLN200708 h
0.7 0/-0.020 4 1.0 10 | 0.65| 50 2 10.43 1 10.79 | 11.17 | 11.57 | 12.44 UHLN200710 h
0.8 0/-0.020 4 1.2 4 10.75| 50 2 423 | 437 | 453 | 4.69 | 5.04 UHLN200804 h
0.8 0/-0.020 4 1.2 6 0.75| 50 2 6.29 | 651 | 6.74 | 6.98 | 7.51 UHLN200806 h
0.8 0/-0.020 4 1.2 8 |0.75| 50 2 8.36 | 8.65 | 8.96 | 9.28 | 9.98 UHLN200808 h
0.8 0/-0.020 4 1.2 10 | 0.75| 50 2 10.43 1 10.79 | 11.17 | 11.57 | 12.44 UHLN200810 h
0.8 0/-0.020 4 1.2 12 10.75| 50 2 1124911293 113.38|13.87 | 14.91 UHLN200812 h
0.9 0/-0.020 4 1.4 6 0.85| 50 2 6.29 | 651 | 6.74 | 6.98 | 7.51 UHLN200906 h
0.9 0/-0.020 4 1.4 8 |1085| 50 2 8.36 | 8.65 | 8.96 | 9.28 | 9.98 UHLN200908 h
0.9 0/-0.020 4 1.4 10 | 0.85| 50 2 10.43 [ 10.79 | 11.17 | 11.57 | 12.44 UHLN200910 h
0.9 0/-0.020 4 1.4 15 1 0.85| 50 2 15.6 [ 16.14|16.71 | 17.31|18.61 UHLN200915 h
1 0/-0.020 4 1.5 6 0.95| 50 2 6.39 | 6.61 | 684 | 7.09 | 7.62 UHLN201006 h
1 0/-0.020 4 1.5 8 |095| 50 2 8.46 | 8.75 | 9.06 | 9.38 | 10.09 UHLN201008 h
1 0/-0.020 4 1.5 10 | 0.95| 50 2 10.52 1 10.89 | 11.27 | 11.68 | 12.56 UHLN201010 h
1 0/-0.020 4 1.5 12 10.95| 50 2 11259]13.03|13.49|13.97 | 15.02 UHLN201012 h
1 0/-0.020 4 1.5 14 10.95| 50 2 14.66 | 15.17 | 15.70 | 16.27 | 17.49 UHLN201014 h
1 0/-0.020 4 1.5 16 10.95| 50 2 16.73 117.30 | 17.92 | 18.56 | 19.96 UHLN201016 h

h stock standard ~ F non-standard stock M stock exhaustion
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UH - < 70HRC - Square OSAWA

L4

zz

UHLN2 g # 7

ARE
cylindrical shank, 2F, extended and reduced neck e
di<D
RS v o
wl [ Ty
-
e |, —>
L
(=] [= * 5
* 1stchoice ¥ suitable :g
SQUARE RIB ¢
actual length according to a angle
D D Tol. CR CRTol. | d(hé) | 11 d1 L z 30’ 1° [1°30"| 2° 3° EDP No. Stock
1.2 0/-0.020 4 1.8 6 1.15 | 50 2 6.39 | 661 | 684 | 7.09 | 7.62 UHLN201206 h
1.2 0/-0.020 4 1.8 8 1.15 | 50 2 8.46 | 8.75 | 9.06 | 9.38 | 10.09 UHLN201208 h
1.2 0/-0.020 4 1.8 10 | 1.15| 50 2 10.52 | 10.89 | 11.27 | 11.68 | 12.56 UHLN201210 h
1.2 0/-0.020 4 1.8 12 | 1.15| 50 2 12.59 [ 13.03 | 13.49 | 13.97 | 15.02 UHLN201212 h
1.4 0/-0.020 4 2.1 6 1.35| 50 2 6.39 | 6.61 6.84 | 7.09 | 7.62 UHLN201406 h
1.4 0/-0.020 4 2.1 8 1.35| 50 2 8.46 | 875 | 9.06 | 9.38 | 10.09 UHLN201408 h
1.4 0/-0.020 4 2.1 10 1 1.35| 50 2 10.52 | 10.89 | 11.27 | 11.68 | 12.56 UHLN201410 h
1.4 0/-0.020 4 2.1 12 1 1.35| 50 2 12.59 [ 13.03 | 13.49 | 13.97 | 15.02 UHLN201412 h
1.4 0/-0.020 4 2.1 14 1 135| 50 2 14.66 | 15.17 | 15.70 | 16.27 | 17.49 UHLN201414 h
1.4 0/-0.020 4 2.1 16 | 1.35| 50 2 16.73 117.30|17.92 | 18.56 | 19.96 UHLN201416 h
1.5 0/-0.020 4 2.3 6 1.45 | 50 2 6.39 | 661 | 684 | 7.09 | 7.62 UHLN201506 h
1.5 0/-0.020 4 2.3 8 1.45 | 50 2 8.46 | 8.75 | 9.06 | 9.38 | 10.09 UHLN201508 h
1.5 0/-0.020 4 2.3 10 | 1.45| 50 2 10.52 1 10.89 | 11.27 | 11.68 | 12.56 UHLN201510 h
1.5 0/-0.020 4 2.3 12 1 1.45] 50 2 11259(13.03|13.49|13.97 | 15.02 UHLN201512 h
1.5 0/-0.020 4 2.3 14 | 145| 50 2 14.66 | 15.17 | 15.7 | 16.27 | 17.49 UHLN201514 h
1.5 0/-0.020 4 2.3 16 | 1.45| 50 2 16.73 117.30 | 17.92 | 18.56 | 19.96 UHLN201516 h
1.5 0/-0.020 4 2.3 18 | 1.45| 60 2 18.79 1 19.44 | 20.13 | 20.86 | 22.43 UHLN201518 h
1.5 0/-0.020 4 2.3 20 | 1.45| 60 2 120.86|21.58|22.35/|23.15 - UHLN201520 h
1.6 0/-0.020 4 2.4 6 155 | 50 2 6.39 | 6.61 | 6.84 | 7.09 | 7.62 UHLN201606 h
1.6 0/-0.020 4 2.4 8 1.55 ] 50 2 8.46 | 8.75 | 9.06 | 9.38 | 10.09 UHLN201608 h
1.6 0/-0.020 4 2.4 10 | 1.55| 50 2 10.52 1 10.89 | 11.27 | 11.68 | 12.56 UHLN201610 h
1.6 0/-0.020 4 2.4 12 1 1.55| 50 2 12.59 1 13.03 | 13.49 | 13.97 | 15.02 UHLN201612 h
1.6 0/-0.020 4 2.4 14 | 155| 50 2 14.66 | 15.17 | 15.70 | 16.27 | 17.49 UHLN201614 h
1.6 0/-0.020 4 2.4 16 | 1.55| 50 2 16.73 117.30 | 17.92 | 18.56 | 19.96 UHLN201616 h
1.6 0/-0.020 4 2.4 18 | 1.55| 60 2 18.79 | 19.44 | 20.13 | 20.86 | 22.43 UHLN201618 h
1.6 0/-0.020 4 2.4 20 | 1.55| 60 2 120.86|21.58|22.35/|23.15 - UHLN201620 h
1.8 0/-0.020 4 2.7 6 1.75 | 50 2 6.39 | 6.61 | 6.84 | 7.09 | 7.62 UHLN201806 h
1.8 0/-0.020 4 2.7 8 1.75 ] 50 2 8.46 | 8.75 | 9.06 | 9.38 | 10.09 UHLN201808 h
1.8 0/-0.020 4 2.7 10 | 1.75| 50 2 10.52 1 10.89 | 11.27 | 11.68 | 12.56 UHLN201810 h
1.8 0/-0.020 4 2.7 12 1 1.75| 50 2 11259(13.03|13.49|13.97 | 15.02 UHLN201812 h
1.8 0/-0.020 4 2.7 14 | 1.75| 50 2 14.66 | 15.17 | 15.70 | 16.27 | 17.49 UHLN201814 h
1.8 0/-0.020 4 2.7 16 | 1.75| 50 2 16.73 117.30 | 17.92 | 18.56 | 19.96 UHLN201816 h
1.8 0/-0.020 4 2.7 18 | 1.75| 60 2 18.79 | 19.44 | 20.13 | 20.86 - UHLN201818 h
1.8 0/-0.020 4 2.7 20 | 1.75| 60 2 120.86|21.58|22.35/|23.15 - UHLN201820 h
2 0/-0.020 4 3 6 1.95| 50 2 6.39 | 6.61 | 6.84 | 7.09 | 7.62 UHLN202006 h
2 0/-0.020 4 3 8 1.95| 50 2 8.46 | 875 | 9.06 | 9.38 | 10.09 UHLN202008 h
2 0/-0.020 4 3 10 1 1.95| 50 2 10.52 1 10.89 | 11.27 | 11.68 | 12.56 UHLN202010 h
2 0/-0.020 4 3 12 11.95| 50 2 12.59 1 13.03 | 13.49 | 13.97 | 15.02 UHLN202012 h
2 0/-0.020 4 3 14 1 195| 50 2 14.66 | 15.17 | 15.70 | 16.27 | 17.49 UHLN202014 h

h stock standard ~ F non-standard stock M stock exhaustion
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UH - < 70HRC - Square OSAWA

L4

T

UHLN2 g & 7

SQUARE 2
cylindrical shank, 2F, extended and reduced neck
di<D
Ny v o
— o
i
[, —>
! L
(=] [= * 5
% 1stchoice ¥ suitable ?3‘,
SQUARE RIB ¢
actual length according to a angle
D D Tol. CR CRTol. | d(hé) | 11 d1 L z 30’ 1° |1°30"| 2° 35 EDP No. Stock
2 0/-0.020 4 3 16 | 1.95| 50 2 16.73117.30|17.92 | 18.56 - UHLN202016 h
2 0/-0.020 4 3 18 | 1.95| 60 2 118.79|19.44|20.13|20.86 - UHLN202018 h
2 0/-0.020 4 3 20 | 1.95| 60 2 120.86|21.58|22.35/|23.15 - UHLN202020 h
2 0/-0.020 4 3 25 1 1.95| 75 2 26.03|26.93|27.88 - - UHLN202025 h
2 0/-0.020 4 3 30 | 1.95] 75 2 31.2 | 32.28 | 33.42 - - UHLN202030 h
2.5 0/-0.020 4 3.7 8 24 | 50 2 8.46 | 8.75 | 9.06 | 9.38 | 10.09 UHLN202508 h
2.5 0/-0.020 4 3.7 10 2.4 50 2 10.52 1 10.89 | 11.27 | 11.68 | 12.56 UHLN202510 h
2.5 0/-0.020 4 3.7 12 2.4 50 2 12.59 1 13.03 | 13.49 | 13.97 - UHLN202512 h
2.5 0/-0.020 4 3.7 14 2.4 50 2 14.66 | 15.17 | 15.70 | 16.27 - UHLN202514 h
2.5 0/-0.020 4 3.7 16 2.4 50 2 16.73117.30|17.92 | 18.56 - UHLN202516 h
2.5 0/-0.020 4 3.7 18 | 24 | 60 2 118.79|19.44 | 20.13 | 20.86 - UHLN202518 h
2.5 0/-0.020 4 3.7 20 2.4 60 2 120.86|21.58|22.35 - - UHLN202520 h
2.5 0/-0.020 4 3.7 25 2.4 75 2 24.1 | 24.94 | 25.83 - - UHLN202525 h
2.5 0/-0.020 4 3.7 30 | 24 | 75 2 31.2 | 32.28 - - - UHLN202530 h
3 0/-0.025 6 45 8 |285| 50 2 8.65 | 8.95 | 9.26 | 9.60 | 10.31 UHLN203008 h
3 0/-0.025 6 4.5 10 1 2.85| 50 2 10.72 1 11.09 | 11.48 | 11.89 | 12.78 UHLN203010 h
3 0/-0.025 6 4.5 12 1 285| 50 2 12.78 {1 13.23 | 13.69 | 14.18 | 15.25 UHLN203012 h
3 0/-0.025 6 4.5 14 1285| 50 2 14.85|15.36 | 15.91 | 16.48|17.72 UHLN203014 h
3 0/-0.025 6 4.5 16 | 2.85| 60 2 16.92 117.50|18.12 | 18.77 | 20.18 UHLN203016 h
3 0/-0.025 6 4.5 18 1 2.85| 60 2 18.99 | 19.64 | 20.34 | 21.07 | 22.65 UHLN203018 h
3 0/-0.025 6 4.5 20 | 285| 60 2 |21.05|21.78|22.55|23.36 | 25.12 UHLN203020 h
3 0/-0.025 6 4.5 25 1285] 75 2 12622|27.13|28.09|29.10 - UHLN203025 h
4 0/-0.025 6 4.5 10 | 3.85| 60 2 10.91 1 11.29|11.68 | 12.10 | 13.00 UHLN204010 h
4 0/-0.025 6 4.5 15 1 3.85| 60 2 16.08 | 16.63 | 17.22 | 17.84 | 19.17 UHLN204015 h
4 0/-0.025 6 4.5 20 | 3.85| 60 2 |21.25|21.98|22.76 |23.57 - UHLN204020 h
4 0/-0.025 6 4.5 25 1 385] 75 2 126.41|27.33|28.29 - - UHLN204025 h
4 0/-0.025 6 4.5 30 1385] 75 2 31.58]|32.6733.83 - - UHLN204030 h
4 0/-0.025 6 4.5 40 |1 3.85| 75 2 4192|4337 - - - UHLN204040 h

h stock standard ¥ non-standard stock M stock exhaustion
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OSAWA

CUTTING PARAMETERS

UHLN2
Mo T | EHEERER REROMDE 2| 3]
Hardness/Rm < 45 HRC 45 - 55 HRC 55 - 60 HRC 60 - 65 HRC
ap x ae apxD apxD apxD apxD
Vc (m/min) 80-120 60-100 50-70 30-50
D 11 ap n fn Vf n fn Vf n fn Vf n fn Vf
(mm) | (mm) | (mm)| (rpm) [(mm/rev)| (mm/min) | (rpm) |(mm/rev)| (mm/min) | (rpm) |(mm/rev)| (mm/min) | (rpm) |(mm/rev)| (mm/min)

<6D  0.01 | 40000 | 0.003 240 40000 | 0.003 220 40000 | 0.002 190 40000 | 0.002 170
0.2 <8D  0.01 | 40000 | 0.003 200 40000 | 0.002 180 40000 | 0.002 165 40000 | 0.002 145
<10D| 0.01 | 40000 | 0.002 170 40000 | 0.002 150 40000 | 0.002 135 40000 | 0.001 120
<12D| 0.01 | 40000 | 0.002 130 40000 | 0.001 120 40000 | 0.001 105 40000 | 0.001 90
<6D  0.02 | 40000 | 0.004 320 40000 | 0.004 290 40000 | 0.003 255 40000 | 0.003 225
0.3 <8D  0.01 | 40000 | 0.003 270 40000 | 0.003 240 40000 | 0.003 220 38200 | 0.002 180
<10D 0.01 | 40000 | 0.003 220 40000 | 0.003 200 40000 | 0.002 180 34000 | 0.002 135
<12D| 0.01 | 40000 | 0.002 180 40000 | 0.002 160 40000 | 0.002 140 29700 | 0.002 90
<6D  0.02 | 40000 | 0.006 480 40000 | 0.005 430 40000 | 0.005 385 31800 | 0.004 265
0.4 <8D  0.02 | 40000 | 0.005 410 40000 | 0.005 370 40000 | 0.004 325 28700 | 0.004 205
<10D| 0.01 | 40000 | 0.004 340 40000 | 0.004 300 38200 | 0.003 255 25500 | 0.003 150
<12D| 0.01 | 40000 | 0.003 260 40000 | 0.003 240 33400 | 0.003 175 22300 | 0.002 105
<6D  0.03 | 40000 | 0.007 560 40000 | 0.006 500 38200 | 0.006 430 25500 | 0.005 250
0.5 <8D  0.02 | 40000 | 0.006 480 40000 | 0.005 430 34400 | 0.005 325 22900 | 0.004 190
<10D| 0.02 | 40000 | 0.005 390 40000 | 0.004 350 30600 | 0.004 240 20400 | 0.003 140
<12D| 0.01 | 35000 | 0.004 270 35700 | 0.003 250 26800 | 0.003 165 17800 | 0.003 95
<6D  0.03 | 40000 | 0.008 640 40000 | 0.007 580 31800 | 0.006 405 21200 | 0.006 235
0.6 <8D  0.03 | 40000 | 0.007 540 38200 | 0.006 470 28700 | 0.005 310 19100 | 0.005 180
<10D| 0.02 | 40000 | 0.006 450 34000 | 0.005 340 25500 | 0.004 230 17000 | 0.004 135
<12D 0.02 | 37200 | 0.004 330 29700 | 0.004 240 22300 | 0.004 155 14900 | 0.003 90
<6D  0.04 | 39800 | 0.010 800 31800 | 0.009 570 23900 | 0.008 380 15900 | 0.007 225
SQUARE RIB 0.8 <8D  0.03 | 35800 | 0.009 610 28700 | 0.008 440 21500 | 0.007 290 14300 | 0.006 170
<10D 0.03 | 31800 | 0.007 450 25500 | 0.006 320 19100 | 0.006 215 12700 | 0.005 125
<12D 0.02 | 27900 | 0.006 310 22300 | 0.005 220 16700 | 0.004 145 11100 | 0.004 85
<6D  0.05 | 31800 | 0.012 760 25500 | 0.011 550 19100 | 0.010 365 12700 | 0.008 215
1 <8D  0.04 | 28700 | 0.010 590 22900 | 0.009 420 17200 | 0.008 280 11500 | 0.007 165
<10D| 0.04 | 25500 | 0.008 430 20400 | 0.008 310 15300 | 0.007 205 10200 | 0.006 120
<12D 0.03 | 22300 | 0.007 290 17800 | 0.006 210 13400 | 0.005 140 8900 | 0.005 80
<6D  0.06 | 26500 | 0.022 1170 | 21200 | 0.020 840 15900 | 0.018 560 10600 | 0.015 325
1.2 <8D  0.05 | 23900 | 0.019 890 19120 | 0.017 640 14340 | 0.015 430 9560 | 0.013 250
<10D 0.04 | 21200 | 0.015 650 16960 | 0.014 470 12720 | 0.012 315 8480 | 0.011 185
<12D 0.03 | 18600 | 0.012 450 14880 | 0.011 320 11160 | 0.010 215 7440 | 0.008 125
<6D  0.07 | 22700 | 0.024 1090 18160 | 0.022 780 13620 | 0.019 525 9080 | 0.017 305
<8D  0.06 | 20500 | 0.020 840 16400 | 0.018 600 12300 | 0.016 400 8200 | 0.014 235
1.4 <10D 0.05 | 18200 | 0.017 610 14560 | 0.015 440 10920 | 0.013 295 7280 | 0.012 170
<12D| 0.04 | 15900 | 0.013 420 12720 | 0.012 300 9540 | 0.011 200 6360 | 0.009 120
<15D 0.03 | 13600 | 0.011 290 10880 | 0.010 210 8160 | 0.009 140 5440 | 0.008 80
>15D| 0.02 | 11400 | 0.007 160 9120 | 0.006 120 6840 | 0.006 80 4560 | 0.005 45
<6D  0.08 | 21200 | 0.025 1060 16960 | 0.023 760 12720 | 0.020 510 8480 | 0.018 295
<8D  0.06 | 19100 | 0.021 810 15280 | 0.019 580 11460 | 0.017 390 7640 | 0.015 225
1.5 <10D| 0.05 | 17000 | 0.018 590 13600 | 0.016 430 10200 | 0.014 285 6800 | 0.012 165
<12D| 0.04 | 14900 | 0.014 410 11920 | 0.012 300 8940 | 0.011 195 5960 | 0.010 115
<15D 0.03 | 12700 | 0.011 290 10160 | 0.010 210 7620 | 0.009 135 5080 | 0.008 80
> 15D 0.02 | 10600 | 0.008 160 8480 | 0.007 110 6360 | 0.006 75 4240 | 0.005 45
<6D  0.08 | 19900 | 0.026 1030 15920 | 0.023 750 11940 | 0.021 495 7960 | 0.018 290
<8D  0.07 | 17900 | 0.022 790 14320 | 0.020 570 10740 | 0.018 380 7160 | 0.015 220
1.6 <10D| 0.06 | 15900 | 0.018 580 12720 | 0.016 420 9540 | 0.015 280 6360 | 0.013 160
<12D 0.04 | 13900 | 0.014 400 11120 | 0.013 290 8340 | 0.011 190 5560 | 0.010 110
<15D 0.04 | 11900 | 0.012 280 9520 | 0.011 200 7140 | 0.009 135 4760 | 0.008 80
> 15D 0.02 | 10000 | 0.008 160 8000 | 0.007 110 6000 | 0.006 75 4000 | 0.005 45
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CUTTING PARAMETERS

UHLN2
Mo T | DEERR RERODE 2| 3]
Hardness/Rm < 45 HRC 45 - 55 HRC 55 - 60 HRC 60 - 65 HRC
ap x ae apxD apxD apxD apxD
Ve (m/min) 80-120 60-100 50-70 30-50
D 11 ap n fn Vf n fn Vf n fn Vf n fn Vf
(mm) | (mm) | (mm)| (rpm) [(mm/rev)| (mm/min) | (rpm) |(mm/rev)| (mm/min) | (rpm) |(mm/rev)| (mm/min) | (rpm) |(mm/rev)| (mm/min)
<6D  0.09 | 17700 | 0.028 990 14160 | 0.025 710 10620 | 0.022 475 7080 | 0.020 280
<8D  0.08 | 15900 | 0.024 760 12720 | 0.021 540 9540 | 0.019 365 6360 | 0.017 210
1.8 <10D| 0.06 | 14200 | 0.020 560 11360 | 0.018 400 8520 | 0.016 265 5680 | 0.014 155
<12D| 0.05 | 12400 | 0.015 380 9920 | 0.014 270 7440 | 0.012 185 4960 | 0.011 105
<15D 0.04 | 10600 | 0.013 270 8480 | 0.011 190 6360 | 0.010 130 4240 | 0.009 75
>15D 0.03 | 8800 | 0.008 150 7040 | 0.008 110 5280 | 0.007 70 3520 | 0.006 40
<6D  0.10 | 15900 | 0.030 950 12720 | 0.027 690 9540 | 0.024 460 6360 | 0.021 265
<8D  0.09 | 14300 | 0.026 730 11440 | 0.023 530 8580 | 0.020 350 5720 | 0.018 205
2 <10D| 0.07 | 12700 | 0.021 530 10160 | 0.019 380 7620 | 0.017 255 5080 | 0.015 150
<12D 0.06 | 11100 | 0.017 370 8880 | 0.015 260 6660 | 0.013 175 4440 | 0.012 105
<15D 0.05 | 94600 | 0.014 260 7680 | 0.012 190 5760 | 0.011 125 3840 | 0.009 75
SQUARE RIB >15D 0.03 | 94600 | 0.009 170 7680 | 0.008 120 5760 | 0.007 85 3840 | 0.006 50
<6D  0.13 | 12700 | 0.035 890 10160 | 0.032 640 7620 | 0.028 425 5080 | 0.025 250
<8D  0.11 | 11500 | 0.030 680 9200 | 0.027 490 6900 | 0.024 330 4600 | 0.021 190
25 <10D| 0.09 | 10200 | 0.025 500 8160 | 0.022 360 6120 | 0.020 240 4080 | 0.017 140
<12D 0.07 | 8900 | 0.019 340 7120 | 0.017 250 5340 | 0.015 165 3560 | 0.013 95
<15D 0.06 | 7600 | 0.016 240 6080 | 0.014 170 4560 | 0.013 115 3040 | 0.011 65
>15D 0.04 | 7600 | 0.011 160 6080 | 0.009 110 4560 | 0.008 75 3040 | 0.007 45
<6D  0.15 | 10600 | 0.040 850 8480 | 0.036 610 6360 | 0.032 405 4240 | 0.028 235
<8D 0.13 | 9600 | 0.034 650 7680 | 0.031 470 5760 | 0.027 315 3840 | 0.024 185
3 <10D 0.11 | 8500 | 0.028 480 6800 | 0.025 340 5100 | 0.022 230 3400 | 0.020 135
<12D 0.08 | 7400 | 0.022 330 5920 | 0.020 230 4440 | 0.018 155 2960 | 0.015 90
<15D 0.07 | 6400 | 0.018 230 5120 | 0.016 170 3840 | 0.014 110 2560 | 0.013 65
>15D 0.05 | 6400 | 0.012 150 5120 | 0.011 110 3840 | 0.010 75 2560 | 0.008 45
<6D  0.20 | 8000 | 0.050 800 6400 | 0.045 580 4800 | 0.040 385 3200 | 0.035 225
<8D 0.17 | 7200 | 0.043 610 5760 | 0.038 440 4320 | 0.034 295 2880 | 0.030 170
a <10D 0.14 | 6400 | 0.035 450 5120 | 0.032 320 3840 | 0.028 215 2560 | 0.025 125
<12D 0.11 | 5600 | 0.028 310 4480 | 0.025 220 3360 | 0.022 150 2240 | 0.019 85
<15D 0.09 | 4800 | 0.023 220 3840 | 0.020 160 2880 | 0.018 105 1920 | 0.016 60
>15D 0.06 | 4800 | 0.015 140 3840 | 0.014 100 2880 | 0.012 70 1920 | 0.011 40




UH - < 70HRC - Square OSAWA

<70
HRC

UH600 OSANA || UH | e

NORM

A
50°

L4

SQUARE

cylindrical shank, multi flute

e ¥ *
% 1stchoice ¥ suitable

\4—|—>‘7

L \
D D Tol. CR CR Tol. d(h6) | 11 L z EDP No. Stock
3 0/-0.025 6 8 50 6 UH600030 h
4 0/-0.025 6 11 50 6 UH600040 h
5 0/-0.025 6 13 50 6 UH600050 h
6 0/-0.025 6 20 60 6 UH600060 h
8 0/-0.030 8 20 64 6 UH600080 h
10 0/-0.030 10 22 70 6 UH600100 h
12 0/-0.030 12 25 75 6 UH600120 h
14 0/-0.030 14 30 90 6 UH600140 h
16 0/-0.030 16 30 90 8 UH600160 h
20 0/-0.030 20 38 100 8 UH600200 h

h stock standard ¥ non-standard stock M stock exhaustion
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CUTTING PARAMETERS

UH600

Material

sowp | EREEE RKRMDEE r2| 3]

1SO 513

Hardness/Rm <45 HRC 45 - 55 HRC 55 - 60 HRC 60 - 65 HRC
ap x ae 1.5D x0.1D 1.5D x 0.05D 1.5D x 0.05D 1.5D x 0.05D
Vc (m/min) 140-180 100-140 80-100 60-80
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min)

3 16990 | 0.008 860 12740 | 0.008 580 9550 0.007 390 7430 0.006 260
4 12740 | 0.012 920 9550 0.011 620 7170 0.010 410 5570 0.008 280
5 10190 | 0.014 880 7640 0.013 590 5730 0.012 400 4460 0.010 270
6 8490 0.018 920 6370 0.016 620 4780 0.014 410 3720 0.013 280
8 6370 0.028 1050 4780 0.025 710 3580 0.022 470 2790 0.019 320
10 5100 0.034 1030 3820 0.030 690 2870 0.027 460 2230 0.024 310
12 4250 0.041 1040 3180 0.037 700 2390 0.033 470 1860 0.029 320
14 3640 0.048 1050 2730 0.043 710 2050 0.038 470 1590 0.034 320
16 3180 0.056 1080 2390 0.051 730 1790 0.045 480 1390 0.039 330
18 2830 0.066 1120 2120 0.059 760 1590 0.053 500 1240 0.046 340
20 2550 0.078 1190 1910 0.070 800 1430 0.062 540 1110 0.055 360




UH - < 70HRC - Square OSAWA

¥

UH612 BB A

cylindrical shank, multi flute, long

e #e * di<D
% 1stchoice ¥ suitable

i
7,
s

d(h6)

I
i

D D Tol. CR CRTol. d(hé) | 1 d1 L z EDP No. Stock
3 0/-0.025 6 19 30 2.80 75 6 UH612030 h
4 0/-0.025 6 19 32 3.70 75 6 UH612040 h
5 0/-0.025 6 19 32 4.60 75 6 UH612050 h
6 0/-0.025 6 38 60 5.50 100 6 UH612060 h
8 0/-0.030 8 41 60 7.40 100 6 UH612080 h
10 0/-0.030 10 57 85 9.20 125 6 UH612100 h
12 0/-0.030 12 75 110 11.00 150 6 UH612120 h
16 0/-0.030 16 75 110 15.00 150 8 UH612160 h
20 0/-0.030 20 75 110 19.00 150 8 UH612200 h

h stock standard ¥ non-standard stock M stock exhaustion
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UH - < 70HRC - Square

OSAWA

CUTTING PARAMETERS

UH612

Material

sowp | EREEE RKRMEE r2| 3]

1SO 513

Hardness/Rm <45 HRC 45 - 55 HRC 55 - 60 HRC 60 - 65 HRC
ap x ae 1.5D x 0.05D 1.5D x 0.05D 1.5D x 0.05D 1.5D x 0.05D
Vc (m/min) 90-130 70-110 50-70 20-40
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min)

3 11680 | 0.007 500 9550 0.006 370 6370 0.006 220 3180 0.005 100
4 8760 0.010 540 7170 0.009 390 4780 0.008 230 2390 0.007 100
5 7010 0.012 510 5730 0.011 380 3820 0.010 220 1910 0.009 100
6 5840 0.015 540 4780 0.014 390 3180 0.012 230 1590 0.011 100
8 4380 0.023 620 3580 0.021 450 2390 0.019 270 1190 0.016 120
10 3500 0.029 600 2870 0.026 440 1910 0.023 260 960 0.020 120
12 2920 0.035 610 2390 0.031 450 1590 0.028 260 800 0.024 120
14 2500 0.041 610 2050 0.037 450 1360 0.033 270 680 0.029 120
16 2190 0.048 630 1790 0.043 460 1190 0.038 270 600 0.034 120
18 1950 0.056 660 1590 0.050 480 1060 0.045 290 530 0.039 120
20 1750 0.066 700 1430 0.060 510 960 0.053 310 480 0.046 130
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UH - < 70HRC - Corner radius OSAWA

UHM206 B
norm || UH HRC //

o . 40° || SQUARE || RADIUS 2]

cylindrical shank, 2F, miniature, 6 mm. shank <005 <205
CR
e
e ———— il
e ¥ *
% 1st choice ¥ suitable /CR
o ———"
I L |

D D Tol. CR CRTol. | d(hé) I I L z EDP No. Stock

0.3 | 0/0012 6 0.45 50 2 UHMZ200306 h

0.4 | 0/0.012 6 0.6 50 2 UHM200406 h

05 | 0/-0.012 0.05 +/-0.010 6 0.7 50 2 UHMZ200506 h

0.6 | 0/0012 0.05 +/-0.010 6 0.9 50 2 UHMZ200606 h

0.8 | 0/0.012 0.05 +/-0.010 6 1.2 50 2 UHM200806 h

1 0/-0.012 0.10 +/-0.010 6 15 50 2 UHM201006 h

1.5 | 00012 0.15 +/-0.010 6 22 50 2 UHM201506 h

2 0/0.012 0.15 +/-0.010 6 22 50 2 UHM202006 h

h stock standard ¥ non-standard stock M stock exhaustion
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UH - < 70HRC - Corner radius OSAWA

CUTTING PARAMETERS

596

Material
sowp | EREEE RKRMEE r2| o
1SO 513
Hardness/Rm <45 HRC 45 - 55 HRC 55 - 60 HRC 60 - 65 HRC
ap x ae apxD apxD apxD apxD
Vc (m/min) 80-120 60-100 50-70 30-50
D ap n fn Vf n fn Vf n fn Vf n fn Vf
(mm) | (mm) | (rpm) |(mm/rev) | (mm/min) | (rpm) |(mm/rev) | (mm/min) [ (rpm) |(mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min)
SLOTTING 0.3 | 0.02 | 40000 | 0.004 320 40000 | 0.004 290 40000 | 0.003 255 40000 | 0.003 225
0.4 | 0.02 | 40000 | 0.006 480 40000 | 0.005 430 40000 | 0.005 385 31850 | 0.004 270
0.5 | 0.03 | 40000 | 0.007 560 40000 | 0.006 500 38220 | 0.006 430 25480 | 0.005 250
0.6 | 0.03 | 40000 | 0.008 640 40000 | 0.007 580 31850 | 0.006 410 21230 | 0.006 240
0.8 | 0.04 | 39810 | 0.010 800 31850 | 0.009 570 23890 | 0.008 380 15920 | 0.007 225
1 0.05 | 31850 | 0.012 760 25480 | 0.011 550 19110 | 0.010 365 12740 | 0.008 215
1.5 | 0.08 | 21230 | 0.025 1060 16990 | 0.023 760 12740 | 0.020 510 8490 0.018 295
2 0.10 | 15920 | 0.030 960 12740 | 0.027 690 9550 0.024 460 6370 0.021 270




UH - < 70HRC - Corner radius OSAWA

NORM HRC /]
30°

UH21 1 osawa ||y (L ME | <70

%

RADIUS

cylindrical shank, 2F, extended and reduced neck,
corner radius
CR CR

d, < D6
_—x‘i/ d(héiméD
o
l—

(=] [= * B
% 1stchoice ¥ suitable :g
SQUARE RIB ¢
actual length according to a angle

D D Tol. CR CRTol. |d(h6) | 1 d1 L z 30’ 1° [1°30"| 2° 3° EDP No. Stock
1 0/-0.012 | 0.10 | +/-0.010 4 2 4 0.95 50 2 436 | 460 | 486 | 516 | 5.89 | UH2110100104 h
1 0/-0.012 | 0.10 | +/-0.010 4 2 6 0.95 50 2 6.46 | 682 | 7.21 | 7.66 | 8.74 | UH2110100106 h
1 0/-0.012 | 0.10 | +/-0.010 4 2 8 0.90 | 50 2 8.45 | 873 | 9.00 | 9.27 | 9.81 | UH2110100108 h
1 0/-0.012 | 0.20 | +/-0.010 4 2 4 0.95 | 50 2 436 | 460 | 486 | 516 | 589 | UH2110100204 h
1 0/-0.012 | 0.20 | +/-0.010 4 2 8 0.95 50 2 8.57 | 9.04 | 9.56 | 10.15|11.18| UH2110100208 h
1 0/-0.012 | 0.30 | +/-0.010 4 2 4 0.90 50 2 431 | 444 | 457 | 470 | 4.97 | UH2110100304 h
1 0/-0.012 | 0.30 | +/-0.010 4 2 8 0.95 | 50 2 8.57 | 9.04 | 9.56 | 10.15|11.18 | UH2110100308 h

1.5 | 0/-0.012 | 0.10 | +/-0.010 4 2.5 6 1.45 50 2 6.30 | 652 | 6.75 | 7.01 | 7.57 | UH2110150106 h

1.5 | 0/-0.012 | 0.10 | +/-0.010 4 2.5 10 1.45 50 2 10.43 | 10.8 | 11.19 [ 11.61| 12,55 UH2110150110 h

1.5 | 0/-0.012 | 0.20 | +/-0.010 4 2.5 8 1.45 | 50 2 8.37 | 8.66 | 8.97 | 9.31 | 10.06 | UH2110150208 h

1.5 | 0/-0.012 | 0.20 | +/-0.010 4 2.5 12 | 145 | 50 2 1250|1294 ]13.40 | 13.91 | 15.03 | UH2110150212 h
2 0/-0.012 | 0.10 | +/-0.010 4 3 6 1.95 50 2 6.30 | 652 | 6.75 | 7.01 | 7.57 | UH2110200106 h
2 0/-0.012 | 0.10 | +/-0.010 4 3 12 1.95 50 2 12.50 | 12.94 | 13.40 | 13.91 | 15.03 | UH2110200112 h
2 0/-0.012 | 0.20 | +/-0.010 4 3 6 1.95 | 50 2 6.30 | 6.52 | 6.75 | 7.01 | 7.57 | UH2110200206 h
2 | 0/-0.012 | 0.20 | +/-0.010 4 3 12 | 195 | 50 2 1250|1294 ]13.40 | 13.91 | 15.03 | UH2110200212 h
2 0/-0.012 | 0.30 | +/-0.010 4 3 8 1.95 | 50 2 8.37 | 8.66 | 8.97 | 9.31 | 10.06 | UH2110200308 h
2 0/-0.012 | 0.30 | +/-0.010 4 3] 12 1.95 50 2 12.50 | 12.94 | 13.40 | 13.91 | 15.03 | UH2110200312 h
2 0/-0.012 | 0.30 | +/-0.010 4 3 16 1.95 50 2 16.64 117.21|17.84 | 18.50 - UH2110200316 h
2 | 0/-0.012 | 0.50 | +/-0.010 4 3 6 1.95 | 50 2 6.30 | 6.52 | 6.75 | 7.01 | 7.57 | UH2110200506 h
2 0/-0.012 | 0.50 | +/-0.010 4 3 12 | 195 | 50 2 /1250|1294 ]13.4013.91|15.03 UH2110200512 h
3 0/-0.012 | 0.30 | +/-0.010 6 4.5 10 2.80 55 2 10.71|11.04 | 11.38 | 11.72 | 12.40 | UH2110300310 h
3 0/-0.012 | 0.30 | +/-0.010 6 4.5 16 2.85 55 2 16.83 1 17.41|18.04 | 18.72 | 20.24 | UH2110300316 h
3 | 0/-0.012 | 0.50 | +/-0.010 6 4.5 10 | 2.85 | 55 2 [10.63|11.00|11.3911.82|12.78 | UH2110300510 h
3 0/-0.012 | 0.50 | +/-0.010 6 4.5 16 2.85 55 2 16.83|17.41|18.04 | 18.72 | 20.24 | UH2110300516 h
4 | 0/-0.012 | 0.20 | +/-0.010 6 6 20 | 3.85 | 60 2 |20.96|21.69|22.48|23.32| - UH2110400220 h
4 0/-0.012 | 0.30 | +/-0.010 6 6 12 3.85 55 2 12.69 | 13.14 ] 13.61 | 14.12 | 15.27 | UH2110400312 h
4 | 0/-0.012 | 0.30 | +/-0.010 6 6 20 | 3.85 | 60 2 |20.96|21.69|22.48|23.32| - UH2110400320 h
4 0/-0.012 | 0.50 | +/-0.010 6 6 12 3.85 55 2 12.69 | 13.14 1 13.61 | 14.12 | 15.27 | UH2110400512 h
4 | 0/-0.012 | 0.50 | +/-0.010 6 6 20 | 385 | 60 2 |2096|21.69|22.48|23.32| - UH2110400520 h
4 0/-0.012 | 1.00 | +/-0.010 6 6 16 3.85 55 2 16.83 17.41|18.04 | 18.72 - UH2110401016 h
6 | 0/-0.015 | 0.50 | +/-0.015 6 9 15 | 5.85 | 60 2 - - - - - UH2110600520 h
6 0/-0.015 | 1.00 | +/-0.015 6 9 15 | 5.85 | 60 2 - - - - - UH2110601020 h
6 | 0/-0.015 | 2.00 | +/-0.015 6 9 15 | 585 | 60 2 - - - - - UH2110602020 h

h stock standard ~ F non-standard stock M stock exhaustion
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UH - < 70HRC - Corner radius

OSAWA

598

CUTTING PARAMETERS

UH211
Mo T | DEERR RERODE 2| 3]
Hardness/Rm < 45 HRC 45 - 55 HRC 55 - 60 HRC 60 - 65 HRC
ap x ae apxD apxD apxD apxD
Ve (m/min) 80-120 60-100 50-70 30-50
D 11 ap n fn Vf n fn Vf n fn Vf n fn Vf
(mm) | (mm) | (mm)| (rpm) [(mm/rev)| (mm/min) | (rpm) |(mm/rev)| (mm/min) | (rpm) |(mm/rev)| (mm/min) | (rpm) |(mm/rev)| (mm/min)

<6D  0.05 | 30000 | 0.012 720 24000 | 0.011 520 18000 | 0.010 345 12000 | 0.008 200
1 <8D  0.04 | 28700 | 0.010 590 22960 | 0.009 420 17220 | 0.008 280 11480 | 0.007 165
<10D| 0.04 | 25500 | 0.008 430 20400 | 0.008 310 15300 | 0.007 205 10200 | 0.006 120
<12D 0.03 | 22300 | 0.007 290 17840 | 0.006 210 13380 | 0.005 140 8920 | 0.005 80
<6D  0.08 | 21200 | 0.025 1060 16960 | 0.023 760 12720 | 0.020 510 8480 | 0.018 295
<8D  0.06 | 19100 | 0.021 810 15280 | 0.019 580 11460 | 0.017 390 7640 | 0.015 225
1.5 <10D 0.05 | 17000 | 0.018 590 13600 | 0.016 430 10200 | 0.014 285 6800 | 0.012 165
<12D 0.04 | 14900 | 0.014 410 11920 | 0.012 300 8940 | 0.011 195 5960 | 0.010 115
<15D 0.03 | 12700 | 0.011 290 10160 | 0.010 210 7620 | 0.009 135 5080 | 0.008 80
> 15D 0.02 | 10600 | 0.008 160 8480 | 0.007 110 6360 | 0.006 75 4240 | 0.005 45
<6D  0.10 | 15900 | 0.030 950 12720 | 0.027 690 9540 | 0.024 460 6360 | 0.021 265
<8D  0.09 | 14300 | 0.026 730 11440 | 0.023 530 8580 | 0.020 350 5720 | 0.018 205
2 <10D 0.07 | 12700 | 0.021 530 10160 | 0.019 380 7620 | 0.017 255 5080 | 0.015 150
<12D 0.06 | 11100 | 0.017 370 8880 | 0.015 260 6660 | 0.013 175 4440 | 0.012 105
<15D 0.05 | 94600 | 0.014 260 7680 | 0.012 190 5760 | 0.011 125 3840 | 0.009 75
= > 15D 0.03 | 9600 | 0.009 170 7680 | 0.008 120 5760 | 0.007 85 3840 | 0.006 50
<6D  0.13 | 12700 | 0.035 890 10160 | 0.032 640 7620 | 0.028 425 5080 | 0.025 250
<8D  0.11 | 11500 | 0.030 680 9200 | 0.027 490 6900 | 0.024 330 4600 | 0.021 190
25 <10D 0.09 | 10200 | 0.025 500 8160 | 0.022 360 6120 | 0.020 240 4080 | 0.017 140
<12D 0.07 | 8900 | 0.019 340 7120 | 0.017 250 5340 | 0.015 165 3560 | 0.013 95
<15D 0.06 | 7600 | 0.016 240 6080 | 0.014 170 4560 | 0.013 115 3040 | 0.011 65
>15D 0.04 | 7600 | 0.011 160 6080 | 0.009 110 4560 | 0.008 75 3040 | 0.007 45
<6D  0.15 | 10600 | 0.040 850 8480 | 0.036 610 6360 | 0.032 405 4240 | 0.028 235
<8D  0.13 | 9600 | 0.034 650 7680 | 0.031 470 5760 | 0.027 315 3840 | 0.024 185
3 <10D 0.11 | 8500 | 0.028 480 6800 | 0.025 340 5100 | 0.022 230 3400 | 0.020 135
<12D 0.08 | 7400 | 0.022 330 5920 | 0.020 230 4440 | 0.018 155 2960 | 0.015 90
<15D 0.07 | 6400 | 0.018 230 5120 | 0.016 170 3840 | 0.014 110 2560 | 0.013 65
> 15D 0.05 | 6400 | 0.012 150 5120 | 0.011 110 3840 | 0.010 75 2560 | 0.008 45
<6D  0.20 | 8000 | 0.050 800 6400 | 0.045 580 4800 | 0.040 385 3200 | 0.035 225
<8D 0.17 | 7200 | 0.043 610 5760 | 0.038 440 4320 | 0.034 295 2880 | 0.030 170
a <10D 0.14 | 6400 | 0.035 450 5120 | 0.032 320 3840 | 0.028 215 2560 | 0.025 125
<12D 0.11 | 5600 | 0.028 310 4480 | 0.025 220 3360 | 0.022 150 2240 | 0.019 85
<15D 0.09 | 4800 | 0.023 220 3840 | 0.020 160 2880 | 0.018 105 1920 | 0.016 60
>15D 0.06 | 4800 | 0.015 140 3840 | 0.014 100 2880 | 0.012 70 1920 | 0.011 40
<6D | 0.30 5300 | 0.070 740 4240 | 0.063 530 3180 | 0.056 355 2120 | 0.049 210
<8D  0.26 | 4800 | 0.060 570 3840 | 0.054 410 2880 | 0.048 275 1920 | 0.042 160
6 |<10D| 0.21 | 4200 | 0.049 410 3360 | 0.044 300 2520 | 0.039 200 1680 | 0.034 115
<12D 0.17 | 3700 | 0.039 280 2960 | 0.035 210 2220 | 0.031 135 1480 | 0.027 80
>12D 0.14 | 3200 | 0.032 200 2560 | 0.028 150 1920 | 0.025 95 1280 | 0.022 55




UH - < 70HRC - Corner radius OSAWA

UH212 B BEEE

cylindrical shank, 2F, extended and reduced neck,
corner radius

/CR o di<Ds
—————— - d(hé) m_ED
|

RADIUS

AR ]
% 1stchoice ¥ suitable :g
SQUARE RIB ¢
actual length according to a angle
D D Tol. CR CRTol. |d(h6) | 1 d1 L z 30’ 1° [1°30"| 2° 3° EDP No. Stock

0.2 | 0/-0.020 | 0.02 | +/-0.010 4 0.3 0.5 | 0.16 | 50 2 0.57 | 0.59 | 0.6 | 0.62 | 0.66 | UH21200202005 h
0.2 | 0/-0.020 | 0.02 | +/-0.010 4 0.3 1 0.16 50 2 1.09 | 112 | 1.16 | 1.19 | 1.26 | UH2120020201 h
0.2 | 0/-0.020 | 0.02 | +/-0.010 4 0.3 1.5 | 0.16 | 50 2 1.60 | 1.65 | 1.71 | 1.76 | 1.86 | UH21200202015 h
0.3 | 0/-0.020 | 0.03 | +/-0.010 4 0.4 1 0.26 | 50 2 1.09 | 1.12 | 115 | 1.19 | 1.26 | UH21200300301 h
0.3 | 0/-0.020 | 0.03 | +/-0.010 4 0.4 2 0.26 50 2 212 | 219 | 226 | 2.32 | 2.46 | UH21200300302 h
0.3 | 0/-0.020 | 0.03 | +/-0.010 4 0.4 3 0.26 | 50 2 3.15 | 3.25 | 3.36 | 3.46 | 3.66 | UH21200300303 h
0.4 | 0/-0.020 | 0.03 | +/-0.010 4 0.6 2 0.37 | 50 2 212 | 219 | 226 | 232 | 2.46 | UH21200400302 h
0.4 | 0/-0.020 | 0.03 | +/-0.010 4 0.6 3 0.37 | 50 2 3.15 | 3.25 | 3.36 | 3.46 | 3.66 | UH21200400303 h
0.4 | 0/-0.020 | 0.03 | +/-0.010 4 0.6 4 0.37 50 2 419 | 432 | 446 | 459 | 486 | UH21200400304 h
0.4 | 0/-0.020 | 0.03 | +/-0.010 4 0.6 5 0.37 | 50 2 522 | 539 | 556 | 5.73 | 6.07 | UH21200400305 h
0.5 | 0/-0.020 | 0.05 | +/-0.010 4 0.7 2 0.45 | 50 2 216 | 223 | 229 | 236 | 2.50 | UH21200500502 h
0.5 | 0/-0.020 | 0.05 | +/-0.010 4 0.7 4 0.45 | 50 2 422 | 436 | 450 | 4.63 | 490 | UH21200500504 h
0.5 | 0/-0.020 | 0.05 | +/-0.010 4 0.7 6 0.45 50 2 6.29 | 649 | 6.70 | 6.90 | 7.31 | UH21200500506 h
0.5 | 0/-0.020 | 0.05 | +/-0.010 4 0.7 8 0.45 | 50 2 8.36 | 8.63 | 8.90 | 9.17 | 9.71 | UH21200500508 h
0.6 | 0/-0.020 | 0.05 | +/-0.010 4 0.9 2 0.55 | 50 2 216 | 223 | 229 | 236 | 2.50 | UH21200600502 h
0.6 | 0/-0.020 | 0.05 | +/-0.010 4 0.9 4 0.55 | 50 2 422 | 436 | 450 | 4.63 | 4.90 | UH21200600504 h
0.6 | 0/-0.020 | 0.05 | +/-0.010 4 0.9 6 0.55 50 2 6.29 | 649 | 6.70 | 6.90 | 7.31 | UH21200600506 h
0.6 | 0/-0.020 | 0.05 | +/-0.010 4 0.9 8 0.55 | 50 2 8.36 | 8.63 | 8.90 | 9.17 | 9.71 | UH21200600508 h
0.6 | 0/-0.020 | 0.05 | +/-0.010 4 0.9 10 | 0.55 | 50 2 1043|1076 | 11.10 | 11.44 | 12.12 | UH21200600510 h
0.7 | 0/-0.020 | 0.08 | +/-0.010 4 1.0 2 0.65 | 50 2 216 | 222 | 229 | 2.36 | 2.49 | UH21200700802 h
0.7 | 0/-0.020 | 0.08 | +/-0.010 4 1.0 4 0.65 50 2 4.22 | 436 | 449 | 4.63 | 4.90 | UH21200700804 h
0.7 | 0/-0.020 | 0.08 | +/-0.010 4 1.0 6 0.65 | 50 2 6.29 | 6.49 | 6.69 | 6.90 | 7.30 | UH21200700806 h
0.7 | 0/-0.020 | 0.08 | +/-0.010 4 1.0 8 0.65 | 50 2 8.36 | 8.63 | 8.90 | 9.17 | 9.71 | UH21200700808 h
0.7 | 0/-0.020 | 0.08 | +/-0.010 4 1.0 10 | 0.65 | 50 2 /1042|1076 11.10 | 11.44 | 12.11 | UH21200700810 h
0.8 | 0/-0.020 | 0.08 | +/-0.010 4 1.2 4 0.75 | 50 2 422 | 436 | 449 | 4.63 | 490 | UH21200800804 h
0.8 | 0/-0.020 | 0.08 | +/-0.010 4 1.2 6 0.75 | 50 2 6.29 | 6.49 | 6.69 | 6.90 | 7.30 | UH21200800806 h
0.8 | 0/-0.020 | 0.08 | +/-0.010 4 1.2 8 0.75 | 50 2 8.36 | 8.63 | 8.90 | 9.17 | 9.71 | UH21200800808 h
0.8 | 0/-0.020 | 0.08 | +/-0.010 4 1.2 10 | 0.75 | 50 2 1042|1076 11.10 | 11.44 | 12.11 | UH21200800810 h
0.8 | 0/-0.020 | 0.08 | +/-0.010 4 1.2 12 | 075 | 50 2 1249|1290 |13.30| 13.7 | 14.51 | UH21200800812 h
0.9 | 0/-0.020 | 0.08 | +/-0.010 4 1.4 6 0.85 | 50 2 6.29 | 6.49 | 6.69 | 6.90 | 7.30 | UH21200900806 h
0.9 | 0/-0.020 | 0.08 | +/-0.010 4 1.4 8 0.85 | 50 2 8.36 | 8.63 | 8.90 | 9.17 | 9.71 | UH21200900808 h
0.9 | 0/-0.020 | 0.08 | +/-0.010 4 1.4 10 | 0.85 | 50 2 110.42{10.76 | 11.10 | 11.44 | 12.11 | UH21200900810 h
0.9 | 0/-0.020 | 0.08 | +/-0.010 4 1.4 15 0.85 50 2 15.59 | 16.1 | 16.60|17.11 | 18.12 | UH21200900815 h
1.0 | 0/-0.020 | 0.10 | +/-0.010 4 1.5 6 0.95 | 50 2 6.39 | 6.59 | 6.80 | 7.00 | 7.41 | UH2120100106 h
1.0 | 0/-0.020 | 0.10 | +/-0.010 4 1.5 8 0.95 | 50 2 8.45 | 8.73 | 9.00 | 9.27 | 9.81 | UH2120100108 h
1.0 | 0/-0.020 | 0.10 | +/-0.010 4 1.5 10 | 095 | 50 2 /1052|1086 |11.20 | 11.54 12.22 | UH2120100110 h
1.0 | 0/-0.020 | 0.10 | +/-0.010 4 1.5 12 | 095 | 50 2 1259|1299 ]13.40 | 13.81 | 14.62 | UH2120100112 h
1.0 | 0/-0.020 | 0.10 | +/-0.010 4 1.5 14 0.95 50 2 14.66 | 15.13 | 15.60 | 16.08 | 17.03 | UH2120100114 h
1.0 | 0/-0.020 | 0.10 | +/-0.010 4 1.5 16 0.95 50 2 16.72 117.26 | 17.80 | 18.35| 19.43 | UH2120100116 h

h stock standard ~ F non-standard stock M stock exhaustion
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UH - < 70HRC - Corner radius OSAWA

UH212 B BEEAE

cylindrical shank, 2F, extended and reduced neck,
corner radius

/CR o di<Ds
—————— - d(hé) m_ED
|

RADIUS

el 1w ]
% 1stchoice ¥ suitable :g
SQUARE RIB ¢
actual length according to a angle

D D Tol. CR CRTol. |d(h6) | 1 d1 L z 30’ 1° [1°30"| 2° 3° EDP No. Stock
1.2 | 0/-0.020 | 0.10 | +/-0.010 4 1.8 6 1.15 | 50 2 6.39 | 659 | 6.80 | 7.00 | 7.41 | UH2120120106 h
1.2 | 0/-0.020 | 0.10 | +/-0.010 4 1.8 8 1.15 | 50 2 8.45 | 8.73 | 9.00 | 9.27 | 9.81 | UH2120120108 h
1.2 | 0/-0.020 | 0.10 | +/-0.010 4 1.8 10 1.15 50 2 10.52 1 10.86 | 11.20 | 11.54 | 12.22 | UH2120120110 h
1.2 | 0/-0.020 | 0.10 | +/-0.010 4 1.8 12 1.15 50 2 12.59 1 12.99]13.40 | 13.81 | 14.62 | UH2120120112 h
1.4 | 0/-0.020 | 0.15 | +/-0.010 4 2.1 6 1.35 50 2 6.38 | 659 | 6.79 | 6.99 | 7.40 | UH21201401506 h
1.4 | 0/-0.020 | 0.15 | +/-0.010 4 2.1 8 1.35 | 50 2 8.45 | 8.72 | 8.99 | 9.26 | 9.80 | UH21201401508 h
1.4 | 0/-0.020 | 0.15 | +/-0.010 4 2.1 10 1.35 50 2 10.52 1 10.86 | 11.19 | 11.53 | 12.21 | UH21201401510 h
1.4 | 0/-0.020 | 0.15 | +/-0.010 4 2.1 12 1.35 50 2 12.59 1 12.99|13.40 | 13.80 | 14.61 | UH21201401512 h
1.4 | 0/-0.020 | 0.15 | +/-0.010 4 2.1 14 1.35 50 2 14.6515.13 ] 15.60 | 16.07 | 17.02 | UH21201401514 h
1.4 | 0/-0.020 | 0.15 | +/-0.010 4 2.1 16 1.35 50 2 16.7217.26 | 17.80 | 18.34 | 19.42 | UH21201401516 h
1.5 | 0/-0.020 | 0.15 | +/-0.010 4 2.3 6 1.45 50 2 6.38 | 659 | 6.79 | 6.99 | 7.40 | UH21201501506 h
1.5 | 0/-0.020 | 0.15 | +/-0.010 4 2.3 8 1.45 50 2 8.45 | 8.72 | 8.99 | 9.26 | 9.80 | UH21201501508 h
1.5 | 0/-0.020 | 0.15 | +/-0.010 4 2.3 10 1.45 50 2 10.52 1 10.86 | 11.19 | 11.53 | 12.21 | UH21201501510 h
1.5 | 0/-0.020 | 0.15 | +/-0.010 4 2.3 12 | 145 | 50 2 1259|1299 |13.40|13.80 | 14.61 | UH21201501512 h
1.5 | 0/-0.020 | 0.15 | +/-0.010 4 2.3 14 1.45 50 2 14.65|15.13 | 15.60 | 16.07 | 17.02 | UH21201501514 h
1.5 | 0/-0.020 | 0.15 | +/-0.010 4 2.3 16 1.45 50 2 16.72 117.26 | 17.80 | 18.34 | 19.42 | UH21201501516 h
1.5 | 0/-0.020 | 0.15 | +/-0.010 4 2.3 18 1.45 60 2 18.79 | 19.39 | 20.00 | 20.61 | 21.82 | UH21201501518 h
1.5 | 0/-0.020 | 0.15 | +/-0.010 4 2.3 20 | 145 | 60 2 20.86|21.53|22.20|22.88|24.23 | UH21201501520 h
1.6 | 0/-0.020 | 0.15 | +/-0.010 4 2.4 6 1.55 50 2 6.38 | 659 | 6.79 | 6.99 | 7.40 | UH21201601506 h
1.6 | 0/-0.020 | 0.15 | +/-0.010 4 2.4 8 1.55 50 2 8.45 | 8.72 | 8.99 | 9.26 | 9.80 | UH21201601508 h
1.6 | 0/-0.020 | 0.15 | +/-0.010 4 2.4 10 1.55 50 2 10.52 1 10.86 | 11.19 | 11.53 | 12.21 | UH21201601510 h
1.6 | 0/-0.020 | 0.15 | +/-0.010 4 2.4 12 1.55 50 2 12.5912.99 | 13.40 | 13.80 | 14.61 | UH21201601512 h
1.6 | 0/-0.020 | 0.15 | +/-0.010 4 2.4 14 1.55 50 2 14.65|15.13 | 15.60 | 16.07 | 17.02 | UH21201601514 h
1.6 | 0/-0.020 | 0.15 | +/-0.010 4 2.4 16 1.55 50 2 16.72 117.26 | 17.80 | 18.34 | 19.42 | UH21201601516 h
1.6 | 0/-0.020 | 0.15 | +/-0.010 4 2.4 18 1.55 60 2 18.79 | 19.39| 20.00 | 20.61 | 21.82 | UH21201601518 h
1.6 | 0/-0.020 | 0.15 | +/-0.010 4 2.4 20 | 155 | 60 2 20.86|21.53|22.20|22.88|24.23 | UH21201601520 h
1.8 | 0/-0.020 | 0.20 | +/-0.010 4 2.7 6 1.75 | 50 2 6.38 | 658 | 6.79 | 6.99 | 7.39 | UH2120180206 h
1.8 | 0/-0.020 | 0.20 | +/-0.010 4 2.7 8 1.75 50 2 8.45 | 8.72 | 8.99 | 9.26 | 9.79 | UH2120180208 h
1.8 | 0/-0.020 | 0.20 | +/-0.010 4 2.7 10 1.75 50 2 10.52 1 10.85|11.19 | 11.52 | 12.20 | UH2120180210 h
1.8 | 0/-0.020 | 0.20 | +/-0.010 4 2.7 12 | 1.75 | 50 2 1125812991339 13.79 | 14.60 | UH2120180212 h
1.8 | 0/-0.020 | 0.20 | +/-0.010 4 2.7 14 1.75 50 2 14.65|15.12 | 15.59 | 16.06 | 17.01 | UH2120180214 h
1.8 | 0/-0.020 | 0.20 | +/-0.010 4 2.7 16 1.75 50 2 16.72 1 17.26 | 17.79 | 18.33 | 19.41 | UH2120180216 h
1.8 | 0/-0.020 | 0.20 | +/-0.010 4 2.7 18 1.75 60 2 18.79 1 19.39|20.00 | 20.6 |21.81 | UH2120180218 h
1.8 | 0/-0.020 | 0.20 | +/-0.010 4 2.7 20 | 1.75 | 60 2 |20.85|21.53|22.20|22.87 | 24.22 | UH2120180220 h

2 0/-0.020 | 0.20 | +/-0.010 4 3 6 1.95 | 50 2 6.38 | 658 | 6.79 | 6.99 | 7.39 | UH2120200206 h

2 0/-0.020 | 0.20 | +/-0.010 4 3 8 1.95 50 2 8.45 | 8.72 | 8.99 | 9.26 | 9.79 | UH2120200208 h

2 0/-0.020 | 0.20 | +/-0.010 4 3 10 1.95 50 2 10.52 1 10.85| 11.19 | 11.52 | 12.20 | UH2120200210 h

2 0/-0.020 | 0.20 | +/-0.010 4 3 12 1.95 50 2 12.58 1 12.99]13.39 | 13.79 | 14.60 | UH2120200212 h

2 0/-0.020 | 0.20 | +/-0.010 4 3 14 1.95 50 2 14.6515.12 | 15.59 | 16.06 | 17.01 | UH2120200214 h

h stock standard ~ F non-standard stock M stock exhaustion
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UH - < 70HRC - Corner radius OSAWA

NORM A
40°

UH212 =

%

RADIUS

cylindrical shank, 2F, extended and reduced neck,
corner radius

/CR o di<Ds
—_— dhe) m_ED
|

| x| I *
% 1stchoice ¥ suitable

actual length

o

SQUARE RIB
actual length according to a angle

D Tol. CR CRTol. |d(hé) | 1 d1 L

0/-0.020 | 0.20 | +/-0.010
0/-0.020 | 0.20 | +/-0.010

30’ 1° [1°30" | 2° 3° EDP No. Stock

16.72117.26 | 17.79 | 18.33 | 19.41 | UH2120200216
18.79 1 19.39 | 20.00 | 20.60 | 21.81 | UH2120200218

I

3 16 195 | 50
3 18 1.95 | 60
) 20 195 | 60
3
3

J

0/-0.020 | 0.20 | +/-0.010 20.85 | 21.53 | 22.20 | 22.87 - UH2120200220
0/-0.020 | 0.20 | +/-0.010 25 1.95 75 26.02 | 26.86|27.70 | 28.54 - UH2120200225
0/-0.020 | 0.20 | +/-0.010 30 1.95 75 31.19 1 32.20 | 33.21 - - UH2120200230

8.45 | 8.71 | 8.98 | 9.24 | 9.77 | UH2120250308
10.51/10.85|11.18 | 11.51 | 12.18 | UH2120250310
12.58 | 12.98 | 13.38 | 13.78 | 14.58 | UH2120250312

0/-0.020 | 0.30 | +/-0.010
0/-0.020 | 0.30 | +/-0.010
0/-0.020 | 0.30 | +/-0.010

3.7 8 240 | 50
3.7 10 | 240 | 50
3.7 12 | 240 | 50

0/-0.020 | 0.30 | +/-0.010 3.7 14 | 240 | 50 14.65|15.12 | 15.58 | 16.05 - UH2120250314
0/-0.020 | 0.30 | +/-0.010 3.7 16 | 240 | 50 16.7217.25]17.78 | 18.32 - UH2120250316
0/-0.020 | 0.30 | +/-0.010 3.7 18 | 240 | 60 18.78 1 19.38 | 19.99 | 20.59 - UH2120250318
0/-0.020 | 0.30 | +/-0.010 3.7 20 | 240 | 60 20.85|21.52|22.19 | 22.86 - UH2120250320
0/-0.020 | 0.30 | +/-0.010 3.7 25 | 240 | 60 26.02 | 26.86 | 27.69 - - UH2120250325
0/-0.020 | 0.30 | +/-0.010 3.7 30 | 240 | 75 31.19 1 32.19 - - - UH2120250330

8.64 | 891 | 9.18 | 9.45 | 10.00 | UH2120300308
10.71111.04 | 11.38 | 11.72 | 12.40 | UH2120300310
12.77 | 13.18 | 13.59 | 13.99 | 14.80 | UH2120300312
14.84 | 15.31 | 15.79 | 16.26 | 17.21 | UH2120300314
16.9117.45|17.99 | 18.53 | 19.61 | UH2120300316
18.98 | 19.58 | 20.19 | 20.80 | 22.02 | UH2120300318
21.04 | 21.72|22.39 | 23.07 | 24.42 | UH2120300320
26.21127.05|27.90 | 28.74 | 30.43 | UH2120300325
10.90 | 11.24 | 11.58 | 11.92 | 12.60 | UH2120400410
16.06 | 16.57 | 17.08 | 17.59 | 18.61 | UH2120400415

0/-0.025 | 0.30 | +/-0.010
0/-0.025 | 0.30 | +/-0.010
0/-0.025 | 0.30 | +/-0.010
0/-0.025 | 0.30 | +/-0.010
0/-0.025 | 0.30 | +/-0.010
0/-0.025 | 0.30 | +/-0.010
0/-0.025 | 0.30 | +/-0.010
0/-0.025 | 0.30 | +/-0.010
0/-0.025 | 0.40 | +/-0.010
0/-0.025 | 0.40 | +/-0.010

285 | 50
4.5 10 | 2.85 50
4.5 12 | 285 | 50
4.5 14 | 285 | 50
4.5 16 | 285 | 60
4.5 18 | 285 | 60
4.5 20 | 285 | 60
4.5 25 | 2.85 75
4.5 10 | 3.85 | 60
4.5 15 | 3.85 | 60

N NN DNDMNMNNDMNDMNNDNND
-h-h-hhhhwwwwwwwwa‘b‘hha‘hh-‘"a‘NNNNNU
NN NN RN NN RN DNDN NN RNNDDNDDNDNRNDDNDDNDDNDDNDNDNDDNDDNNDDNDDNNDDNDDNDDN

[o N NEe NI NN~ N> NI e NEe N N N« N o N o N N N N N N N N N N N N NN
IN
wn
®

SERT BT ERSERS B ERS- BB EESERT Bl BT BT

0/-0.025 | 0.40 | +/-0.010 4.5 20 | 3.85 60 21.23 121.91|22.59 | 23.27 - UH2120400420
0/-0.025 | 0.40 | +/-0.010 4.5 25 3.85 75 26.40 | 27.25| 28.09 | 28.94 - UH2120400425
0/-0.025 | 0.40 | +/-0.010 4.5 30 3.85 75 31.57 | 32.58 | 33.60 - - UH2120400430
0/-0.025 | 0.40 | +/-0.010 4.5 40 | 3.85 75 41.90 | 43.25 - - - UH2120400440

h stock standard ~ F non-standard stock M stock exhaustion
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UH - < 70HRC - Corner radius

OSAWA

602

CUTTING PARAMETERS

UH212
Mo | HEERER REROMDE 2| 3]
Hardness/Rm < 45 HRC 45 - 55 HRC 55 - 60 HRC 60 - 65 HRC
ap x ae apxD apxD apxD apxD
Vc (m/min) 80-120 60-100 50-70 30-50
D 11 ap n fn Vf n fn Vf n fn Vf n fn Vf
(mm) | (mm) | (mm)| (rpm) [(mm/rev)| (mm/min) | (rpm) |(mm/rev)| (mm/min) | (rpm) |(mm/rev)| (mm/min) | (rpm) |(mm/rev)| (mm/min)

<6D  0.01 | 40000 | 0.003 240 40000 | 0.003 220 40000 | 0.002 190 40000 | 0.002 170
0.2 <8D  0.01 | 40000 | 0.003 200 40000 | 0.002 180 40000 | 0.002 165 40000 | 0.002 145
<10D| 0.01 | 40000 | 0.002 170 40000 | 0.002 150 40000 | 0.002 135 40000 | 0.001 120
<12D| 0.01 | 40000 | 0.002 130 40000 | 0.001 120 40000 | 0.001 105 40000 | 0.001 90
<6D  0.02 | 40000 | 0.004 320 40000 | 0.004 290 40000 | 0.003 255 40000 | 0.003 225
0.3 <8D  0.01 | 40000 | 0.003 270 40000 | 0.003 240 40000 | 0.003 220 38200 | 0.002 180
<10D 0.01 | 40000 | 0.003 220 40000 | 0.003 200 40000 | 0.002 180 34000 | 0.002 135
<12D| 0.01 | 40000 | 0.002 180 40000 | 0.002 160 40000 | 0.002 140 29700 | 0.002 90
<6D  0.02 | 40000 | 0.006 480 40000 | 0.005 430 40000 | 0.005 385 31800 | 0.004 265
0.4 <8D  0.02 | 40000 | 0.005 410 40000 | 0.005 370 40000 | 0.004 325 28700 | 0.004 205
<10D| 0.01 | 40000 | 0.004 340 40000 | 0.004 300 38200 | 0.003 255 25500 | 0.003 150
<12D| 0.01 | 40000 | 0.003 260 40000 | 0.003 240 33400 | 0.003 175 22300 | 0.002 105
<6D  0.03 | 40000 | 0.007 560 40000 | 0.006 500 38200 | 0.006 430 25500 | 0.005 250
0.5 <8D  0.02 | 40000 | 0.006 480 40000 | 0.005 430 34400 | 0.005 325 22900 | 0.004 190
<10D| 0.02 | 40000 | 0.005 390 40000 | 0.004 350 30600 | 0.004 240 20400 | 0.003 140
<12D| 0.01 | 35000 | 0.004 270 35700 | 0.003 250 26800 | 0.003 165 17800 | 0.003 95
<6D  0.03 | 40000 | 0.008 640 40000 | 0.007 580 31800 | 0.006 405 21200 | 0.006 235
0.6 <8D  0.03 | 40000 | 0.007 540 38200 | 0.006 470 28700 | 0.005 310 19100 | 0.005 180
<10D 0.02 | 40000 | 0.006 450 34000 | 0.005 340 25500 | 0.004 230 17000 | 0.004 135
<12D 0.02 | 37200 | 0.004 330 29700 | 0.004 240 22300 | 0.004 155 14900 | 0.003 90
<6D  0.04 | 39800 | 0.010 800 31840 | 0.009 570 23880 | 0.008 380 15920 | 0.007 225
SQUARE RIB 0.8 <8D  0.03 | 35800 | 0.009 610 28640 | 0.008 440 21480 | 0.007 290 14320 | 0.006 170
<10D 0.03 | 31800 | 0.007 450 25440 | 0.006 320 19080 | 0.006 215 12720 | 0.005 125
<12D 0.02 | 27900 | 0.006 310 22320 | 0.005 220 16740 | 0.004 145 11160 | 0.004 85
<6D  0.05 | 31800 | 0.012 760 25440 | 0.011 550 19080 | 0.010 365 12720 | 0.008 215
1 <8D  0.04 | 28700 | 0.010 590 22960 | 0.009 420 17220 | 0.008 280 11480 | 0.007 165
<10D| 0.04 | 25500 | 0.008 430 20400 | 0.008 310 15300 | 0.007 205 10200 | 0.006 120
<12D 0.03 | 22300 | 0.007 290 17840 | 0.006 210 13380 | 0.005 140 8920 | 0.005 80
<6D  0.06 | 26500 | 0.022 1170 | 21200 | 0.020 840 15900 | 0.018 560 10600 | 0.015 325
1.2 <8D  0.05 | 23900 | 0.019 890 19120 | 0.017 640 14340 | 0.015 430 9560 | 0.013 250
<10D 0.04 | 21200 | 0.015 650 16960 | 0.014 470 12720 | 0.012 315 8480 | 0.011 185
<12D 0.03 | 18600 | 0.012 450 14880 | 0.011 320 11160 | 0.010 215 7440 | 0.008 125
<6D  0.07 | 22700 | 0.024 1090 18160 | 0.022 780 13620 | 0.019 525 9080 | 0.017 305
<8D  0.06 | 20500 | 0.020 840 16400 | 0.018 600 12300 | 0.016 400 8200 | 0.014 235
1.4 <10D 0.05 | 18200 | 0.017 610 14560 | 0.015 440 10920 | 0.013 295 7280 | 0.012 170
<12D 0.04 | 15900 | 0.013 420 12720 | 0.012 300 9540 | 0.011 200 6360 | 0.009 120
<15D 0.03 | 13600 | 0.011 290 10880 | 0.010 210 8160 | 0.009 140 5440 | 0.008 80
>15D| 0.02 | 11400 | 0.007 160 9120 | 0.006 120 6840 | 0.006 80 4560 | 0.005 45
<6D  0.08 | 21200 | 0.025 1060 16960 | 0.023 760 12720 | 0.020 510 8480 | 0.018 295
<8D  0.06 | 19100 | 0.021 810 15280 | 0.019 580 11460 | 0.017 390 7640 | 0.015 225
1.5 <10D| 0.05 | 17000 | 0.018 590 13600 | 0.016 430 10200 | 0.014 285 6800 | 0.012 165
<12D| 0.04 | 14900 | 0.014 410 11920 | 0.012 300 8940 | 0.011 195 5960 | 0.010 115
<15D 0.03 | 12700 | 0.011 290 10160 | 0.010 210 7620 | 0.009 135 5080 | 0.008 80
> 15D 0.02 | 10600 | 0.008 160 8480 | 0.007 110 6360 | 0.006 75 4240 | 0.005 45
<6D  0.08 | 19900 | 0.026 1030 15920 | 0.023 750 11940 | 0.021 495 7960 | 0.018 290
<8D  0.07 | 17900 | 0.022 790 14320 | 0.020 570 10740 | 0.018 380 7160 | 0.015 220
1.6 <10D| 0.06 | 15900 | 0.018 580 12720 | 0.016 420 9540 | 0.015 280 6360 | 0.013 160
<12D 0.04 | 13900 | 0.014 400 11120 | 0.013 290 8340 | 0.011 190 5560 | 0.010 110
<15D 0.04 | 11900 | 0.012 280 9520 | 0.011 200 7140 | 0.009 135 4760 | 0.008 80
> 15D 0.02 | 10000 | 0.008 160 8000 | 0.007 110 6000 | 0.006 75 4000 | 0.005 45




UH - < 70HRC - Corner radius

OSAWA

CUTTING PARAMETERS

UH212
s T | DRERR DROEE H2| H3)
Hardness/Rm < 45 HRC 45 - 55 HRC 55 - 60 HRC 60 - 65 HRC
ap x ae apxD apxD apxD apxD
Ve (m/min) 80-120 60-100 50-70 30-50
D 11 ap n fn Vf n fn Vf n fn Vf n fn Vf
(mm) | (mm) | (mm)| (rpm) [(mm/rev)| (mm/min) | (rpm) |(mm/rev)| (mm/min) | (rpm) |(mm/rev)| (mm/min) | (rpm) |(mm/rev)| (mm/min)
<6D  0.09 | 17700 | 0.028 990 14160 | 0.025 710 10620 | 0.022 475 7080 | 0.020 280
<8D  0.08 | 15900 | 0.024 760 12720 | 0.021 540 9540 | 0.019 365 6360 | 0.017 210
1.8 <10D| 0.06 | 14200 | 0.020 560 11360 | 0.018 400 8520 | 0.016 265 5680 | 0.014 155
<12D| 0.05 | 12400 | 0.015 380 9920 | 0.014 270 7440 | 0.012 185 4960 | 0.011 105
<15D 0.04 | 10600 | 0.013 270 8480 | 0.011 190 6360 | 0.010 130 4240 | 0.009 75
>15D 0.03 | 8800 | 0.008 150 7040 | 0.008 110 5280 | 0.007 70 3520 | 0.006 40
<6D  0.10 | 15900 | 0.030 950 12720 | 0.027 690 9540 | 0.024 460 6360 | 0.021 265
<8D  0.09 | 14300 | 0.026 730 11440 | 0.023 530 8580 | 0.020 350 5720 | 0.018 205
2 <10D| 0.07 | 12700 | 0.021 530 10160 | 0.019 380 7620 | 0.017 255 5080 | 0.015 150
<12D 0.06 | 11100 | 0.017 370 8880 | 0.015 260 6660 | 0.013 175 4440 | 0.012 105
<15D 0.05 | 94600 | 0.014 260 7680 | 0.012 190 5760 | 0.011 125 3840 | 0.009 75
SQUARE RIB >15D 0.03 | 94600 | 0.009 170 7680 | 0.008 120 5760 | 0.007 85 3840 | 0.006 50
<6D  0.13 | 12700 | 0.035 890 10160 | 0.032 640 7620 | 0.028 425 5080 | 0.025 250
<8D  0.11 | 11500 | 0.030 680 9200 | 0.027 490 6900 | 0.024 330 4600 | 0.021 190
25 <10D| 0.09 | 10200 | 0.025 500 8160 | 0.022 360 6120 | 0.020 240 4080 | 0.017 140
<12D 0.07 | 8900 | 0.019 340 7120 | 0.017 250 5340 | 0.015 165 3560 | 0.013 95
<15D 0.06 | 7600 | 0.016 240 6080 | 0.014 170 4560 | 0.013 115 3040 | 0.011 65
>15D 0.04 | 7600 | 0.011 160 6080 | 0.009 110 4560 | 0.008 75 3040 | 0.007 45
<6D  0.15 | 10600 | 0.040 850 8480 | 0.036 610 6360 | 0.032 405 4240 | 0.028 235
<8D 0.13 | 9600 | 0.034 650 7680 | 0.031 470 5760 | 0.027 315 3840 | 0.024 185
3 <10D 0.11 | 8500 | 0.028 480 6800 | 0.025 340 5100 | 0.022 230 3400 | 0.020 135
<12D 0.08 | 7400 | 0.022 330 5920 | 0.020 230 4440 | 0.018 155 2960 | 0.015 90
<15D 0.07 | 6400 | 0.018 230 5120 | 0.016 170 3840 | 0.014 110 2560 | 0.013 65
>15D 0.05 | 6400 | 0.012 150 5120 | 0.011 110 3840 | 0.010 75 2560 | 0.008 45
<6D  0.20 | 8000 | 0.050 800 6400 | 0.045 580 4800 | 0.040 385 3200 | 0.035 225
<8D 0.17 | 7200 | 0.043 610 5760 | 0.038 440 4320 | 0.034 295 2880 | 0.030 170
a <10D 0.14 | 6400 | 0.035 450 5120 | 0.032 320 3840 | 0.028 215 2560 | 0.025 125
<12D 0.11 | 5600 | 0.028 310 4480 | 0.025 220 3360 | 0.022 150 2240 | 0.019 85
<15D 0.09 | 4800 | 0.023 220 3840 | 0.020 160 2880 | 0.018 105 1920 | 0.016 60
>15D 0.06 | 4800 | 0.015 140 3840 | 0.014 100 2880 | 0.012 70 1920 | 0.011 40
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UH - < 70HRC - Corner radius OSAWA

UHCS2 BEO=BrAnIE

cylindrical shank, 2F, reduced neck, corner radius

CR
/
e ¥ * d<D /CR
% 1stchoice ¥ suitable _
o | =3 b
l—>
L
D D Tol. CR CR Tol. d(h6) | 1 d1 L z EDP No. Stock
1 0/-0.012 0.10 +/-0.010 4 2 3 0.95 50 2 UHCS2010 h
1.5 0/-0.012 0.10 +/-0.010 4 2.5 4 1.45 50 2 UHCS2015 h
2 0/-0.012 0.10 +/-0.010 4 3 6 1.95 50 2 UHCS2020 h
3 0/-0.012 0.10 +/-0.010 6 4.5 8 2.85 55 2 UHCS2030 h
4 0/-0.012 0.10 +/-0.010 6 6 10 3.85 55 2 UHCS2040 h
5 0/-0.012 0.20 +/-0.010 6 6 11 4.85 50 2 UHCS2050 h
6 0/-0.012 0.20 +/-0.010 [¢) 9 15 5.85 60 2 UHCS2060 h
8 0/-0.015 0.20 +/-0.015 8 12 20 7.70 70 2 UHCS2080 h
10 0/-0.015 0.20 +/-0.015 10 15 25 9.70 70 2 UHCS2100 h
12 0/-0.015 0.30 +/-0.015 12 18 30 11.70 80 2 UHCS2120 h

h stock standard ¥ non-standard stock M stock exhaustion
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UH - < 70HRC - Corner radius

OSAWA

UHCS2

CUTTING PARAMETERS —
INFO
\
Material TYPHOON,
sovp | ERER po J s J 1 e R s r2| 3] TAHTA s
1SO 513
Hardness/Rm <45 HRC 45 - 55 HRC 55 - 60 HRC 60 - 65 HRC
ap x ae 0.3DxD 0.2D x D 0.2Dx D 0.1DxD
Vc (m/min) 80-120 60-100 50-70 30-50
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min)
1 30000 | 0.007 420 25480 | 0.006 320 19110 | 0.006 215 12740 | 0.005 125
2 15920 | 0.012 380 12740 | 0.011 280 9550 0.010 185 6370 0.008 105
3 10620 | 0.017 360 8490 0.015 260 6370 0.014 175 4250 0.012 100
4 7960 0.023 370 6370 0.021 260 4780 0.018 175 3180 0.016 100
5 6370 0.030 380 5100 0.027 280 3820 0.024 185 2550 0.021 105
6 5310 0.038 400 4250 0.034 290 3180 0.030 195 2120 0.027 115
8 3980 0.050 400 3180 0.045 290 2390 0.040 190 1590 0.035 110
10 3180 0.065 410 2550 0.059 300 1910 0.052 200 1270 0.046 115
12 2650 0.080 420 2120 0.072 310 1590 0.064 205 1060 0.056 120




UH - < 70HRC - Corner radius OSAWA

NORM HRC A
25°

UHF4LN osawa ||y || MG | <70

RADIUS | | zauP

cylindrical shank, 4F Unequal Pitch,
extended and reduced neck, corner radius
CR

—

(=] [= x|
* 1stchoice ¥ suitable

actual length

o

SQUARE RIB

actual length according to a angle

D D Tol. CR CRTol. |d(h6)| | 11 d1 L z 30’ 1° |1°30"| 2° 3° EDP No. Stock
1 0/-0.020 0.10 | +/-0.010 1 4 0.90 | 50 432 | 446 | 4.62 | 478 | 5.13 | UHF4ALNO100104 h
1 0/-0.020 0.10 | +/-0.010 1 6 0.90 | 50 6.39 | 6.60 | 6.83 | 7.08 | 7.60 | UHFALNO100106
1 0/-0.020 0.10 | +/-0.010 1 8 0.90 | 50 8.45 | 8.74 | 9.05 | 9.37 | 10.07 | UHF4LNO100108
1 0/-0.020 0.10 | +/-0.010 1 10 | 0.90 | 50 10.5210.88 | 11.26 | 11.66 | 12.53 | UHF4LN0100110
1 0/-0.020 0.10 | +/-0.010 1 12 1 0.90 | 50 12.5913.02 | 13.48 | 13.96 | 15.00 | UHF4LNO100112
1 0/-0.020 0.10 | +/-0.010 1 14 1090 | 50 14.66 | 15.16 | 15.69 | 16.25 | 17.47 | UHF4ALNO100114
1 0/-0.020 0.10 | +/-0.010 1 16 | 0.90 | 50 16.72117.30 | 17.91 | 18.55 | 19.94 | UHF4LN0100116
1 0/-0.020 0.10 | +/-0.010 1 20 | 090 | 75 20.86 | 21.57 | 22.33 | 23.14 | 24.87 | UHFALNO100120
1 0/-0.020 0.20 | +/-0.010 1 4 0.90 | 50 432 | 446 | 4.61 | 477 | 511 | UHF4LNO100204
1 0/-0.020 0.20 | +/-0.010 1 6 0.90 | 50 6.38 | 6.60 | 6.82 | 7.06 | 7.57 | UHF4LN0100206
1 0/-0.020 0.20 | +/-0.010 1 8 0.90 | 50 8.45 | 8.73 | 9.04 | 9.35 | 10.04 | UHF4LNO0100208
1 0/-0.020 0.20 | +/-0.010 1 10 | 0.90 | 50 10.52 1 10.87 | 11.25 | 11.65 | 12.51 | UHF4LN0100210
1 0/-0.020 0.20 | +/-0.010 1 12 1 0.90 | 50 12.58 1 13.01 | 13.47 | 13.94 | 14.98 | UHF4LN0100212
1 0/-0.020 0.20 | +/-0.010 1 14 1090 | 50 14.65|15.15 | 15.68 | 16.24 | 17.45 | UHF4LNO100214
1 0/-0.020 0.20 | +/-0.010 1 16 | 0.90 | 50 16.72117.29 | 17.89 | 18.53 | 19.91 | UHF4LN0100216
1 0/-0.020 0.20 | +/-0.010 1 20 | 0.90 | 60 20.85 | 21.57 | 22.32 | 23.12 | 24.85 | UHF4LNO0100220
1 0/-0.020 0.30 | +/-0.010 1 6 0.90 | 50 6.38 | 6.59 | 6.81 | 7.05 | 7.55 | UHFALNO100306
1 0/-0.020 0.30 | +/-0.010 1 10 | 0.90 | 50 10.51|10.87 | 11.24 | 11.63 | 12.49 | UHF4LNO100310
1 0/-0.020 0.30 | +/-0.010 1 16 | 0.90 | 50 16.7217.28 | 17.88 | 18.52 | 19.89 | UHF4ALNO100316
1 0/-0.020 0.30 | +/-0.010 1

0/-0.020 0.10 | +/-0.010
0/-0.020 0.10 | +/-0.010
0/-0.020 0.10 | +/-0.010
0/-0.020 0.10 | +/-0.010
0/-0.020 0.10 | +/-0.010
0/-0.020 0.20 | +/-0.010
0/-0.020 0.20 | +/-0.010
0/-0.020 0.20 | +/-0.010
0/-0.020 0.20 | +/-0.010
0/-0.020 0.20 | +/-0.010
0/-0.020 0.20 | +/-0.010
0/-0.020 0.20 | +/-0.010
0/-0.020 0.20 | +/-0.010
0/-0.020 0.30 | +/-0.010
0/-0.020 0.30 | +/-0.010
0/-0.020 0.30 | +/-0.010
0/-0.020 0.20 | +/-0.010
0/-0.020 0.20 | +/-0.010
0/-0.020 0.20 | +/-0.010

1.5 6 1.40 | 50 6.39 | 6.60 | 6.83 | 7.08 | 7.60 | UHFALNO150106
1.5 8 1.40 | 50 8.45 | 8.74 | 9.05 | 9.37 | 10.07 | UHF4LN0150108
1.5 12 | 1.40 | 50 12.59|13.02 | 13.48 | 13.96 | 15.00 | UHF4LNO150112
1.5 16 | 1.40 | 50 1672 17.3 | 17.91]18.55 | 19.94 | UHF4LN0150116
1.5 20 | 1.40 | 60 20.86 | 21.57 | 22.33 | 23.14 - UHF4LNO0150120
1.5 6 1.40 | 50 6.38 | 6.60 | 6.82 | 7.06 | 7.57 | UHF4LN0150206
1.5 8 1.40 | 50 8.45 | 873 | 9.04 | 9.35 | 10.04 | UHF4LN0150208
1.5 10 | 140 | 50 10.52 1 10.87 | 11.25 | 11.65 | 12.51 | UHF4LN0150210
1.5 12 | 1.40 | 50 12.58 1 13.01 | 13.47 | 13.94 | 14.98 | UHF4LN0150212
1.5 14 | 140 | 50 14.65|15.15 | 15.68 | 16.24 | 17.45 | UHF4LNO150214
1.5 16 | 1.40 | 50 16.7217.29 | 17.89 | 18.53 | 19.91 | UHF4LNO150216
1.5 18 | 1.40 | 60 18.79 1 19.43 1 20.11 | 20.83 | 22.38 | UHF4LN0150218
1.5 20 | 1.40 | 60 20.85 | 21.57 | 22.32 | 23.12 - UHF4LN0150220
1.5 8 1.40 | 50 8.45 | 873 | 9.03 | 9.34 | 10.02 | UHF4LN0150308
1.5 16 | 1.40 | 50 16.7217.28 | 17.88 | 18.52 | 19.89 | UHF4ALNO150316
1.5 20 | 1.40 | 60 20.85|21.56|22.31 | 23.11 - UHF4LN0150320
2 6 1.90 | 50 6.38 | 6.60 | 6.82 | 7.06 | 7.57 | UHFALN0200206
2 8 1.90 | 50 8.45 | 873 | 9.04 | 9.35 | 10.04 | UHF4LN0200208
2 10 | 1.90 | 50 10.52 | 10.87 | 11.25 | 11.65 | 12.51 | UHF4LN0200210

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

20 | 0.90 | 60 4 120.85|21.56|22.31|23.11|24.82 | UHF4LN0100320
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
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UH - < 70HRC - Corner radius OSAWA

NORM HRC A
25°

UHF4LN osawa ||y || MG | <70

RADIUS | | zauP

cylindrical shank, 4F Unequal Pitch,
extended and reduced neck, corner radius
CR

—

A ]
* 1stchoice ¥ suitable :g
SQUARE RIB ¢
actual length according to a angle
D D Tol. CR CRTol. |d(h6) | ‘ 11 d1 ‘ L z 30’ 1° [1°30"| 2° 3° EDP No. Stock
2 0/-0.020 0.20 | +/-0.010 4 2 12 | 1.90 ‘ 50 4 11258 |13.01 | 13.47 | 13.94 | 14.98 | UHF4LN0200212 h
2 0/-0.020 0.20 | +/-0.010 4 2 14 | 1.90 | 50 4 | 14.65|15.15| 15.68 | 16.24 | 17.45 | UHF4LN0200214 h
2 0/-0.020 0.20 | +/-0.010 4 2 16 | 1.90 | 50 4 11672 117.2917.89 | 18.53 - UHF4LN0200216 h
2 0/-0.020 0.20 | +/-0.010 4 2 18 | 1.90 | 60 4 118.79 1 19.4320.11 | 20.83 - UHF4LN0200218 h
2 0/-0.020 0.20 | +/-0.010 4 2 20 | 1.90 | 60 4 120.85|21.57 2232|2312 - UHF4LN0200220 h
2 0/-0.020 0.20 | +/-0.010 4 2 25 | 190 | 75 4 1260226912786 - - UHF4LN0200225 h
2 0/-0.020 0.20 | +/-0.010 4 2 30 | 190 | 75 4 131.19132.26 |33.40 - - UHF4LN0200230 h
2 0/-0.020 0.30 | +/-0.010 4 2 8 1.90 | 50 4 | 845 | 873 | 9.03 | 9.34 | 10.02 | UHF4LN0200308 h
2 0/-0.020 0.30 | +/-0.010 4 2 16 1.90 | 50 4 16.72117.28|17.88 | 18.52 - UHF4LN0200316 h
2 0/-0.020 0.30 | +/-0.010 4 2 20 | 1.90 | 60 4 120.85|21.56|22.31|23.11 - UHF4LN0200320 h
2 0/-0.020 0.50 | +/-0.010 4 2 6 1.90 | 50 4 6.37 | 658 | 6.79 | 7.02 | 7.50 | UHF4LN0200506 h
2 0/-0.020 0.50 | +/-0.010 4 2 8 1.90 | 50 4 8.44 | 871 | 9.00 | 9.31 | 9.97 | UHFALN0200508 h
2 0/-0.020 0.50 | +/-0.010 4 2 12 1190 | 50 4 1125711299 13.43 | 13.9 | 14.91 | UHFALN0200512 h
2 0/-0.020 0.50 | +/-0.010 4 2 16 | 1.90 | 50 4 116.71(17.27 | 17.86 | 18.49 - UHF4LN0200516 h
2 0/-0.020 0.50 | +/-0.010 4 2 20 | 1.90 | 60 4 120.84 2155|2229 23.08 - UHF4LN0200520 h
2 0/-0.020 0.50 | +/-0.010 4 2 25 1190 | 75 4 126,01 2689 |27.8328.82 - UHF4LN0200525 h
2 0/-0.020 0.50 | +/-0.010 4 2 30 [ 1.90| 75 4 1311832243336 - - UHF4LN0200530 h
25 0/-0.020 0.30 | +/-0.010 4 2.5 8 |240 | 50 4 | 845 | 873 | 9.03 | 9.34 | 10.02 | UHF4LN0250308 h
2.5 0/-0.020 0.30 | +/-0.010 4 2.5 10 | 240 | 50 4 110.51{10.87 | 11.24 | 11.63 | 12.49 | UHF4LN0250310 h
25 0/-0.020 0.30 | +/-0.010 4 2.5 12 1 240| 50 4 11258 13.01]13.4513.93 - UHF4LN0250312 h
2.5 0/-0.020 0.30 | +/-0.010 4 2.5 14 | 240| 50 4 114.65|15.14 ] 15.67 | 16.22 - UHF4LN0250314 h
25 0/-0.020 0.30 | +/-0.010 4 2.5 16 | 240 | 50 4 11672/17.28|17.88|1852| - UHF4LN0250316 h
25 0/-0.020 0.30 | +/-0.010 4 2.5 18 | 240 | 60 4 118.7819.4220.10 | 20.81 - UHF4LN0250318 h
25 0/-0.020 0.30 | +/-0.010 4 2.5 20 | 240 | 60 4 120.85|21.56|22.31 - - UHF4LN0250320 h
2.5 0/-0.020 0.30 | +/-0.010 4 2.5 25 | 240 | 60 4 126.02 2691|2785 - - UHF4LN0250325 h
25 0/-0.020 0.30 | +/-0.010 4 25 | 30 | 240 | 75 4 131193225 - - - UHF4LN0250330 h
25 0/-0.020 0.50 | +/-0.010 4 2.5 8 | 240 | 50 4 | 844|871 9.00 | 9.31 | 9.97 | UHF4LN0250508 h
2.5 0/-0.020 0.50 | +/-0.010 4 2.5 12 | 240| 50 4 1125711299 13.43 13.90 - UHF4LN0250512 h
2.5 0/-0.020 0.50 | +/-0.010 4 2.5 16 | 240 | 50 4 116.71117.27 | 17.86 | 18.49 - UHF4LN0250516 h
2.5 0/-0.020 0.50 | +/-0.010 4 25 | 20 | 240 | 60 4 120.84 /2155|2229 - - UHF4LN0250520 h
25 0/-0.020 0.50 | +/-0.010 4 25 | 25 | 240 60 4 126.0126.89|27.83 - - UHF4LN0250525 h
2.5 0/-0.020 0.50 | +/-0.010 4 2.5 30 | 240 | 75 4 131.1832.24 - - - UHF4LN0250530 h
3 0/-0.025 0.20 | +/-0.010 6 3 8 2.80 | 50 4 8.64 | 8.93 | 9.24 | 9.57 | 10.27 | UHFALN0300208 h
3 0/-0.025 0.20 | +/-0.010 6 3 10 | 2.80 | 50 4 110.7111.07 | 11.46 | 11.86 | 12.73 | UHF4LN0300210 h
3 0/-0.025 0.20 | +/-0.010 6 3 12 | 280 | 50 4 11278 113.21 | 13.67 | 14.16 | 15.20 | UHF4LN0300212 h
3 0/-0.025 0.20 | +/-0.010 6 3 14 | 2.80 | 50 4 |14.84|15.35|15.89 | 16.45|17.67 | UHF4LN0300214 h
3 0/-0.025 0.20 | +/-0.010 6 3 16 | 280 | 60 4 116.91117.49118.10 | 18.74 | 20.14 | UHFALNO0300216 h
3 0/-0.025 0.20 | +/-0.010 6 3 18 | 2.80 | 60 4 118.98|19.63|20.31 | 21.04 | 22.60 | UHF4LN0300218 h
3 0/-0.025 0.20 | +/-0.010 6 3 20 | 280 | 60 4 121.05|21.77 | 22.53 | 23.33 | 25.07 | UHF4LN0300220 h

h stock standard ~ F non-standard stock M stock exhaustion
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UH - < 70HRC - Corner radius OSAWA

NMG

UHF4LN ooy Lo | 7

cylindrical shank, 4F Unequal Pitch, LB L

extended and reduced neck, corner radius

_ /CR B ciKDé /CR
—— e} “
‘ ‘¢|>
e |, —>
L

x| [= * 5

* 1stchoice ¥ suitable ?3‘,

SQUARE RIB o

actual length according to a angle

D D Tol. CR | CRTol. |d(h6)| | ‘ 1 | di1 ‘ L z | 30" | 1° |1°30'| 2° | 3° EDP No. Stock
3 0/-0.025 0.20 | +/-0.010 6 3 25 | 2.80 ‘ 75 4 126.21|27.11|28.07 | 29.07 - UHF4LN0300225 h
3 0/-0.025 0.30 | +/-0.010 6 3 8 2.80 | 50 4 8.64 | 893 | 9.23 | 9.55 | 10.24 | UHF4LN0300308 h
3 0/-0.025 | 0.30 | +/-0.010 | 6 3 10 | 280 | 50 | 4 [10.71|11.07|11.45|11.85|12.71 | UHFALN0O300310 | h
3 0/-0.025 | 030 | +/-0.010 | 6 3 12 1280 | 50 | 4 [12.77/13.20|13.66|14.14 | 15.18 | UHF4LN0300312 h
3 0/-0.025 | 0.30 | +/-0.010 | 6 3 14 | 280 | 50 | 4 |14.84 1534|1587 |16.44|17.64 | UHFALN0O300314 = h
3 0/-0.025 0.30 | +/-0.010 6 3 16 | 2.80 | 60 4 16.91117.48 | 18.09 | 18.73 | 20.11 | UHF4LN0300316 h
3 0/-0.025 0.30 | +/-0.010 6 3 18 | 2.80 | 60 4 18.98 | 19.62 | 20.30 | 21.02 | 22.58 | UHF4LN0300318 h
3 0/-0.025 0.30 | +/-0.010 6 3 20 | 280 | 60 4 121.04|21.76|22.52|23.32|25.05| UHF4LN0300320 h
3 0/-0.025 0.30 | +/-0.010 6 3 30 | 280 | 75 4 131.38|32.45|33.59|34.79 - UHF4LN0300330 h
3 0/-0.025 0.50 | +/-0.010 6 3 8 2.80 | 50 4 8.63 | 891 | 9.21 | 9.52 | 10.20 | UHF4LN0300508 h
3 0/-0.025 | 050 | +/-0.010 | 6 3 10 | 280 | 50 | 4 | 10.7 | 11.05|11.42|11.82 | 12.66 | UHFALN0O300510 | h
3 0/-0.025 | 050 | +/-0.010 | 6 3 12 1280 | 50 | 4 [12.77/13.19|13.64|14.11 | 15.13 | UHF4LN0300512 h
3 0/-0.025 0.50 | +/-0.010 6 3 14 | 2.80 | 50 4 14.83 1 15.33 | 15.85 | 16.41 | 17.60 | UHF4LNO0300514 h
3 0/-0.025 0.50 | +/-0.010 6 3 16 | 2.80 | 60 4 16.9 |17.47 118.07 | 18.70 | 20.07 | UHF4LN0300516 h
3 0/-0.025 0.50 | +/-0.010 6 3 18 | 2.80 | 60 4 18.97 | 19.61 | 20.28 | 20.99 | 22.53 | UHF4LN0300518 h
3 0/-0.025 0.50 | +/-0.010 6 3 20 | 280 | 60 4 121.04121.75]22.50 | 23.29 | 25.00 | UHF4LN0300520 h
3 0/-0.025 0.50 | +/-0.010 6 3 30 | 280 | 75 4 131.37 3244 |33.57 | 34.76 - UHF4LN0300530 h
4 0/-0.025 0.30 | +/-0.010 6 4 10 | 3.70 | 60 4 10.90 | 11.26 | 11.65 | 12.06 | 12.93 | UHF4LN0400310 h
4 0/-0.025 | 0.30 | +/-0.010 | 6 4 | 15 370 60 | 4 |16.07|16.61]17.19|17.79 | 19.10 | UHFALNO0400315 h
4 0/-0.025 | 030 | +/-0.010 | 6 4 | 20 370 60 | 4 |2124|2196|22.72|23.53| - | UHF4LNO0400320 | h
4 0/-0.025 | 0.30 | +/-0.010 | 6 4 | 25 [ 370 75 | 4 | 264 2731|2826/ - - | UHF4LN0400325 h
4 0/-0.025 0.30 | +/-0.010 6 4 32 | 370 75 4 | 33.64|34.79 | 36.01 - - UHF4LN0400332 h
4 0/-0.025 | 0.30 | +/-0.010 | 6 4 | 40 370 75 | 4 |4191|4335| - - - | UHF4LN0400340 . h
4 0/-0.025 | 050 | +/-0.010 | 6 4 | 10 370 60 | 4 |10.89|11.25|11.63|12.03 | 12.89  UHF4LN0400510 | h
4 0/-0.025 | 0.50 | +/-0.010 | 6 4 | 15 [ 370 60 | 4 |16.06|16.60|17.17 |17.76 | 19.06 | UHFALN0400515 h
4 0/-0.025 0.50 | +/-0.010 6 4 20 | 3.70 | 60 4 121.23|21.94 | 22.7 | 23.50 - UHF4LN0400520 h
4 0/-0.025 | 050 | +/-0.010 | 6 4 | 25 370 75 | 4 | 264 |2729|2824| - - | UHF4LN0400525 h
4 0/-0.025 | 050 | +/-0.010 | 6 4 | 32 370 75 | 4 |33.63|34.78/3599| - - | UHF4LN0400532 h
4 0/-0.025 | 0.50 | +/-0.010 | 6 4 | 40 370 75 | 4 | 419 |4333| - - - | UHF4LN0400540 | h

h stock standard ¥ non-standard stock M stock exhaustion
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UH - < 70HRC - Corner radius

OSAWA

UHFA4LN

CUTTING PARAMETERS

SQUARE RIB

Mo T | DEERR RERODE 2| 3]
Hardness/Rm < 45 HRC 45 - 55 HRC 55 - 60 HRC 60 - 65 HRC
ap x ae apxD apxD apxD apxD
Ve (m/min) 80-120 60-100 50-70 30-50
D 11 ae n fn Vf n fn Vf n fn Vf n fn Vf
(mm) | (mm) | (mm)| (rpm) [(mm/rev)| (mm/min) | (rpm) |(mm/rev)| (mm/min) | (rpm) |(mm/rev)| (mm/min) | (rpm) |(mm/rev)| (mm/min)
<6D  0.05 | 31800 | 0.010 1300 | 25440 | 0.009 930 19080 | 0.008 625 12720 | 0.007 365
1 <8D  0.04 | 28700 | 0.009 1000 | 22960 | 0.008 720 17220 | 0.007 480 11480 | 0.006 280
<10D| 0.04 | 25500 | 0.007 730 20400 | 0.006 520 15300 | 0.006 350 10200 | 0.005 205
<12D 0.03 | 22300 | 0.006 500 17840 | 0.005 360 13380 | 0.004 240 8920 | 0.004 140
<6D  0.08 | 21200 | 0.021 1800 16960 | 0.019 1300 12720 | 0.017 865 8480 | 0.015 505
<8D  0.06 | 19100 | 0.018 1380 15280 | 0.016 990 11460 | 0.014 660 7640 | 0.013 385
1.5 <10D 0.05 | 17000 | 0.015 1010 13600 | 0.013 730 10200 | 0.012 485 6800 | 0.010 285
<12D 0.04 | 14900 | 0.012 700 11920 | 0.011 500 8940 | 0.009 335 5960 | 0.008 195
<15D 0.03 | 12700 | 0.010 490 10160 | 0.009 350 7620 | 0.008 235 5080 | 0.007 135
> 15D 0.02 | 10600 | 0.006 270 8480 | 0.006 190 6360 | 0.005 130 4240 | 0.004 75
<6D  0.10 | 15900 | 0.026 1620 12720 | 0.023 1170 9540 | 0.020 780 6360 | 0.018 455
<8D | 0.09 14300 | 0.022 1240 11440 | 0.020 890 8580 | 0.017 595 5720 | 0.015 345
2 <10D 0.07 | 12700 | 0.018 910 10160 | 0.016 650 7620 | 0.014 435 5080 | 0.012 255
<12D 0.06 | 11100 | 0.014 620 8880 | 0.013 450 6660 | 0.011 300 4440 | 0.010 175
<15D 0.05 | 94600 | 0.011 440 7680 | 0.010 320 5760 | 0.009 210 3840 | 0.008 125
>15D 0.03 | 94600 | 0.008 290 7680 | 0.007 210 5760 | 0.006 140 3840 | 0.005 80
<6D  0.13 | 12700 | 0.030 1510 10160 | 0.027 1090 7620 | 0.024 725 5080 | 0.021 425
<8D  0.11 | 11500 | 0.025 1160 9200 | 0.023 840 6900 | 0.020 560 4600 | 0.018 325
25 <10D| 0.09 | 10200 | 0.021 850 8160 | 0.019 610 6120 | 0.017 410 4080 | 0.015 240
<12D 0.07 | 8900 | 0.016 580 7120 | 0.015 420 5340 | 0.013 280 3560 | 0.011 165
<15D 0.06 | 7600 | 0.013 410 6080 | 0.012 290 4560 | 0.011 195 3040 | 0.009 115
>15D 0.04 | 7600 | 0.009 270 6080 | 0.008 200 4560 | 0.007 130 3040 | 0.006 75
<6D  0.15 | 10600 | 0.034 1440 8480 | 0.031 1040 6360 | 0.027 690 4240 | 0.024 405
<8D  0.13 | 9600 | 0.029 1110 7680 | 0.026 800 5760 | 0.023 535 3840 | 0.020 310
3 <10D 0.11 | 8500 | 0.024 810 6800 | 0.021 580 5100 | 0.019 390 3400 | 0.017 225
<12D 0.08 | 7400 | 0.019 550 5920 | 0.017 400 4440 | 0.015 265 2960 | 0.013 155
<15D 0.07 | 6400 | 0.015 390 5120 | 0.014 280 3840 | 0.012 190 2560 | 0.011 110
>15D 0.05 | 6400 | 0.010 260 5120 | 0.009 190 3840 | 0.008 125 2560 | 0.007 75
<6D  0.20 | 8000 | 0.043 1360 6400 | 0.038 980 4800 | 0.034 655 3200 | 0.030 380
<8D 0.17 | 7200 | 0.036 1040 5760 | 0.033 750 4320 | 0.029 500 2880 | 0.025 290
a <10D 0.14 | 6400 | 0.030 760 5120 | 0.027 550 3840 | 0.024 365 2560 | 0.021 215
<12D 0.11 | 5600 | 0.023 520 4480 | 0.021 380 3360 | 0.019 250 2240 | 0.016 145
<15D 0.09 | 4800 | 0.019 370 3840 | 0.017 260 2880 | 0.015 175 1920 | 0.013 105
>15D 0.06 | 4800 | 0.013 240 3840 | 0.011 180 2880 | 0.010 120 1920 | 0.009 70
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UH - < 70HRC - Corner radius OSAWA

UHF4 v |y (| 522 || 71| LA ‘%%’

NORM HRC A
25° RADIUS 2

cylindrical shank, 4F corner radius
CR

/

I * * ' -
% 1stchoice ¥ suitable d(h())z[l | D

D D Tol. CR CRTol. d(hé) | 11 d1 L z EDP No. Stock
2 0/-0.030 0.50 +/-0.020 6 1 6 1.95 70 4 UHF405020 h
3 0/-0.030 0.50 +/-0.020 6 1.2 8 2.85 70 4 UHF405030 h
4 0/-0.030 0.50 +/-0.020 6 1.5 10 35 70 4 UHF405040 h
5 0/-0.030 0.50 +/-0.020 6 2 10 4.85 70 4 UHF405050 h
6 0/-0.030 0.50 +/-0.020 6 2.5 12 5.85 90 4 UHF405060 h
6 0/-0.030 1.00 +/-0.020 6 2.5 12 5.85 90 4 UHF410060 h
8 0/-0.030 1.00 +/-0.020 8 35 16 7.7 100 4 UHF410080 h
10 0/-0.030 1.00 +/-0.020 10 4 20 9.7 100 4 UHF410100 h
8 0/-0.030 2.00 +/-0.020 8 3.5 16 7.7 100 4 UHF420080 h
10 0/-0.030 2.00 +/-0.020 10 4 20 9.7 100 4 UHF420100 h
12 0/-0.030 2.00 +/-0.020 12 5 25 1.7 110 4 UHF420120 h
12 0/-0.030 3.00 +/-0.020 12 5 25 1.7 110 4 UHF430120 h

h stock standard ¥ non-standard stock M stock exhaustion
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UH - < 70HRC - Corner radius

OSAWA

CUTTING PARAMETERS

Material
s | EREERE ERDESE r2| 3]
1SO 513
Hardness/Rm <45 HRC 45 - 55 HRC 55 - 60 HRC 60 - 65 HRC
ap x ae 0.03D x 0.4D 0.03D x 0.3D 0.02D x 0.3D 0.02D x 0.3D
Vc (m/min) 110-150 90-130 60-100 50-70
D n fn Vf n fn Vf n fn Vf n fn Vf
|-|:| (mm) (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min)
SIDE MILLING 2 20700 | 0.033 2710 17520 | 0.029 2070 12740 | 0.026 1335 9550 0.023 875
3 13800 | 0.050 2730 11680 | 0.045 2080 8490 0.040 1345 6370 0.035 885
4 10350 | 0.068 2790 8760 0.061 2130 6370 0.054 1375 4780 0.047 905
5 8280 0.086 2830 7010 0.077 2160 5100 0.068 1395 3820 0.060 915
6 6900 0.104 2860 5840 0.093 2180 4250 0.083 1410 3180 0.072 920
8 5180 0.122 2520 4380 0.109 1920 3180 0.097 1235 2390 0.085 815
10 4140 0.140 2310 3500 0.126 1760 2550 0.112 1140 1910 0.098 745
12 3450 0.158 2170 2920 0.142 1660 2120 0.126 1070 1590 0.110 700
ap x ae D2-D3 0.02D x 0.3D 0.02D x 0.25D 0.01D x 0.02D 0.01D x 0.02D
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UH - < 70HRC - Corner radius OSAWA

UHCS4 | UH || 2 || 7| LA ‘%%’

NORM HRC /
30° RADIUS 24
cylindrical shank, 4F, reduced neck, corner radius
CR
/
di<D CR
I P * | /
* 1stchoice ¥ suitable d(hé)I:[I | >§ID
LL #I»
-
‘ L |
D D Tol. CR CR Tol. d(h6) I 1] d1 L z EDP No. Stock
1 0/-0.012 0.10 +/-0.010 4 2 3 0.95 50 4 UHCS4010 h
1.5 0/-0.012 0.10 +/-0.010 4 2.5 4 1.45 50 4 UHCS4015 h
2 0/-0.012 0.10 +/-0.010 4 3 6 1.95 50 4 UHCS4020 h
3 0/-0.012 0.10 +/-0.010 6 4 8 2.85 55 4 UHCS4030 h
4 0/-0.012 0.10 +/-0.010 6 6 10 3.85 55 4 UHCS4040 h
5 0/-0.012 0.20 +/-0.010 6 6 11 4.85 50 4 UHCS4050 h
6 0/-0.012 0.20 +/-0.010 6 9 15 5.85 60 4 UHCS4060 h
8 0/-0.015 0.20 +/-0.015 8 12 20 7.70 70 4 UHCS4080 h
10 0/-0.015 0.20 +/-0.015 10 15 25 9.70 70 4 UHCS4100 h
12 0/-0.015 0.30 +/-0.015 12 18 30 11.70 80 4 UHCS4120 h

h stock standard ¥ non-standard stock M stock exhaustion
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UH - < 70HRC - Corner radius OSAWA

CUTTING PARAMETERS

Material
sy | ERERE EERDES r2| 3]
1SO 513
Hardness/Rm <45 HRC 45 - 55 HRC 55 - 60 HRC 60 - 65 HRC
ap x ae 0.3DxD 0.2D x D 0.2Dx D 0.1DxD
Vc (m/min) 90-130 60-100 50-70 30-50
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min)
1 30000 | 0.010 1200 25480 | 0.009 920 19110 | 0.008 610 12740 | 0.007 355
2 17520 | 0.020 1400 12740 | 0.018 920 9550 0.016 610 6370 0.014 355
3 11680 | 0.030 1400 8490 0.027 920 6370 0.024 610 4250 0.021 355
4 8760 0.040 1400 6370 0.036 920 4780 0.032 610 3180 0.028 355
5 7010 0.045 1260 5100 0.041 830 3820 0.036 550 2550 0.032 320
6 5840 0.050 1170 4250 0.045 770 3180 0.040 510 2120 0.035 295
8 4380 0.065 1140 3180 0.059 740 2390 0.052 495 1590 0.046 290
10 3500 0.085 1190 2550 0.077 780 1910 0.068 520 1270 0.060 300
12 2920 0.100 1170 2120 0.090 760 1590 0.080 510 1060 0.070 295
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UH - < 70HRC - Corner radius OSAWA

Ls

i

P = w2

RADIUS 24
cylindrical shank, 4F, corner radius
CR
N
| x| I * r
* 1stchoice ¥ suitable
d(hé)I ID
\ ==
‘ L |
D D Tol. CR CR Tol. d(h6) | 1 L z EDP No. Stock
1 0/-0.020 0.20 | +/-0.010 6 3 50 4 UH41001002 h
1.5 0/-0.020 0.20 | +/-0.010 6 4.5 50 4 UH41001502 h
2 0/-0.020 030 | +/-0.010 6 6.5 50 4 UH41002003 h
2.5 0/-0.020 0.30 | +/-0.010 6 6.5 50 4 UH41002503 h
2.5 0/-0.020 0.50 | +/-0.010 6 6.5 50 4 UH41002505 h
3 0/-0.025 0.20 | +/-0.010 6 9 50 4 UH41003002 h
3 0/-0.025 030 | +/-0.010 6 9 50 4 UH41003003 h
3 0/-0.025 0.50 | +/-0.010 6 9 50 4 UH41003005 h
4 0/-0.025 0.30 | +/-0.010 6 12 50 4 UH41004003 h
4 0/-0.025 0.50 | +/-0.010 6 12 50 4 UH41004005 h
4 0/-0.025 1.00 | +/-0.010 6 12 50 4 UH41004010 h
5 0/-0.025 030 | +/-0.010 6 15 50 4 UH41005003 h
5 0/-0.025 0.50 | +/-0.010 6 15 50 4 UH41005005 h
5 0/-0.025 1.00 | +/-0.010 6 15 50 4 UH41005010 h
6 0/-0.025 030 | +/-0.010 6 16 50 4 UH41006003 h
6 0/-0.025 0.50 | +/-0.010 6 16 50 4 UH41006005 h
6 0/-0.025 1.00 | +/0.010 6 16 50 4 UH41006010 h
8 0/-0.030 0.30 | +/-0.010 8 20 64 4 UH41008003 h
8 0/-0.030 0.50 | +/-0.010 8 20 64 4 UH41008005 h
8 0/-0.030 1.00 | +/-0.010 8 20 64 4 UH41008010 h
8 0/-0.030 150 | +/-0.010 8 20 64 4 UH41008015 h
8 0/-0.030 2.00 | +/-0.010 8 20 64 4 UH41008020 h
10 0/-0.030 0.30 | +/-0.010 10 22 70 4 UH41010003 h
10 0/-0.030 0.50 | +/-0.010 10 22 70 4 UH41010005 h
10 0/-0.030 1.00 | +/0.010 10 22 70 4 UH41010010 h
10 0/-0.030 150 | +/-0.010 10 22 70 4 UH41010015 h
10 0/-0.030 2.00 | +/-0.010 10 22 70 4 UH41010020 h
12 0/-0.030 030 | +/-0.010 12 25 75 4 UH41012003 h
12 0/-0.030 0.50 | +/-0.010 12 25 75 4 UH41012005 h
12 0/-0.030 1.00 | +/-0.010 12 25 75 4 UH41012010 h
12 0/-0.030 150 | +/-0.010 12 25 75 4 UH41012015 h
12 0/-0.030 2.00 | +/-0.010 12 25 75 4 UH41012020 h
12 0/-0.030 3.00 | +/-0.010 12 25 75 4 UH41012030 h
14 0/-0.030 0.50 | +/-0.010 14 32 90 4 UH41014005 h
14 0/-0.030 1.00 | +/-0.010 14 32 90 4 UH41014010 h
14 0/-0.030 2.00 | +/-0.010 14 32 90 4 UH41014020 i
16 0/-0.030 0.30 | +/-0.010 16 32 90 4 UH41016003 L
16 0/-0.030 0.50 | +/-0.010 16 32 90 4 UH41016005 h
16 0/-0.030 1.00 | +/-0.010 16 32 90 4 UH41016010 h

h stock standard ¥ non-standard stock M stock exhaustion
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UH - < 70HRC - Corner radius OSAWA

UH410 B BAMEl

cylindrical shank, 4F, corner radius

CR
w/
I ¥ *
% 1stchoice ¥ suitable CR
d(hé) L S S§
‘<—|—>‘
\ L
D D Tol. CR CR Tol. d(hé) | 11 L z EDP No. Stock
16 0/-0.030 1.50 +/-0.010 16 32 90 4 UH41016015 L a
16 0/-0.030 2.00 +/-0.010 16 32 90 4 UH41016020 h
16 0/-0.030 3.00 +/-0.010 16 32 90 4 UH41016030 +
18 0/-0.030 0.50 +/-0.010 18 38 100 4 UH41018005 +
18 0/-0.030 1.00 +/-0.010 18 38 100 4 UH41018010 h
18 0/-0.030 2.00 +/-0.010 18 38 100 4 UH41018020 L
20 0/-0.030 0.30 +/-0.010 20 38 100 4 UH41020003 +
20 0/-0.030 0.50 +/-0.010 20 38 100 4 UH41020005 h
20 0/-0.030 1.00 +/-0.010 20 38 100 4 UH41020010 h
20 0/-0.030 1.50 +/-0.010 20 38 100 4 UH41020015 L 3
20 0/-0.030 2.00 +/-0.010 20 38 100 4 UH41020020 h
20 0/-0.030 3.00 +/-0.010 20 38 100 4 UH41020030 +

h stock standard ¥ non-standard stock M stock exhaustion
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UH - < 70HRC - Corner radius

OSAWA

CUTTING PARAMETERS

UH410

Material

sowp | EREEE RKRMDEE r2| 3]

1SO 513

Hardness/Rm <45 HRC 45 - 55 HRC 55 - 60 HRC 60 - 65 HRC
ap x ae D x 0.05D D x 0.05D D x 0.05D D x 0.05D
Vc (m/min) 90-130 60-100 50-70 30-50
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min)

1 35030 | 0.010 1400 25480 | 0.009 920 19110 | 0.008 575 12740 | 0.007 330
2 17520 | 0.018 1260 12740 | 0.016 830 9550 0.014 550 6370 0.013 320
3 11680 | 0.027 1260 8490 0.024 830 6370 0.022 550 4250 0.019 320
4 8760 0.036 1260 6370 0.032 830 4780 0.029 550 3180 0.025 320
5 7010 0.041 1140 5100 0.036 740 3820 0.032 495 2550 0.028 290
6 5840 0.045 1050 4250 0.041 690 3180 0.036 460 2120 0.032 265
8 4380 0.059 1020 3180 0.053 670 2390 0.047 445 1590 0.041 260
10 3500 0.077 1070 2550 0.069 700 1910 0.061 470 1270 0.054 270
12 2920 0.090 1050 2120 0.081 690 1590 0.072 460 1060 0.063 265
14 2500 0.102 1020 1820 0.092 670 1360 0.082 445 910 0.071 260
16 2190 0.114 1000 1590 0.103 650 1190 0.091 435 800 0.080 255
18 1950 0.126 980 1420 0.113 640 1060 0.101 425 710 0.088 250
20 1750 0.138 970 1270 0.124 630 960 0.110 425 640 0.097 245
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UH - < 70HRC - Corner radius OSAWA

<70
HRC

U H41 1 OSAWA || gy | e

L4

RADIUS

] >
VA k
30°

u

cylindrical shank, 4F, reduced neck, corner radius, long

di<D C
I % *

R
i )
* 1st choice 3¢ suitable dhé) D
e
I
L |

D D Tol. CR CRTol. d(hé) | 1 d1 L z EDP No. Stock
3 0/-0.012 0.30 +/-0.010 6 4 12 2.85 55 4 UH4110300312 h
3 0/-0.012 0.30 +/-0.010 6 4 20 2.85 60 4 UH4110300320 h
3 0/-0.012 0.50 +/-0.010 6 4 10 2.85 55 4 UH4110300510 h
3 0/-0.012 0.50 +/-0.010 6 4 20 2.85 60 4 UH4110300520 h
4 0/-0.012 0.30 +/-0.010 6 6 12 3.85 55 4 UH4110400312 h
4 0/-0.012 0.30 +/-0.010 6 6 20 3.85 60 4 UH4110400320 h
4 0/-0.012 0.50 +/-0.010 6 6 12 3.85 55 4 UH4110400512 h
4 0/-0.012 0.50 +/-0.010 6 6 20 3.85 60 4 UH4110400520 h
4 0/-0.012 1.00 +/-0.010 6 6 12 3.85 55 4 UH4110401012 h
6 0/-0.012 0.50 +/-0.010 6 9 15 5.85 60 4 UH4110600520 h
6 0/-0.012 1.00 +/-0.010 6 9 15 5.85 60 4 UH4110601020 h
8 0/-0.015 0.50 +/-0.015 8 12 20 7.70 70 4 UH4110800525 h
8 0/-0.015 1.00 +/-0.015 8 12 20 7.70 70 4 UH4110801025 h
8 0/-0.015 2.00 +/-0.015 8 12 20 7.70 70 4 UH4110802025 h
10 0/-0.015 0.50 +/-0.015 10 15 25 9.70 70 4 UH4111000532 h
10 0/-0.015 1.00 +/-0.015 10 15 25 9.70 70 4 UH4111001032 h
10 0/-0.015 2.00 +/-0.015 10 15 25 9.70 70 4 UH4111002032 h
12 0/-0.015 0.50 +/-0.015 12 18 30 11.70 80 4 UH4111200538 h
12 0/-0.015 1.00 +/-0.015 12 18 30 11.70 80 4 UH4111201038 h
12 0/-0.015 2.00 +/-0.015 12 18 30 11.70 80 4 UH4111202038 h

h stock standard ¥ non-standard stock M stock exhaustion
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UH - < 70HRC - Corner radius

OSAWA

CUTTING PARAMETERS

Material
sowp | EREEE RKRMEE r2| o
1SO 513
/F Hardness/Rm <45 HRC 45 - 55 HRC 55 - 60 HRC 60 - 65 HRC
’ ['FT‘“,Z(}L ap x ae D x 0.05D D x 0.05D D x 0.05D D x 0.05D
T Vc (m/min) 90-130 60-100 50-70 30-50
/PHOON D n fn Vf n fn Vf n fn Vf n fn Vf
T SUH (mm) (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min)
3 11680 | 0.027 1260 8490 0.024 830 6370 0.022 550 4250 0.019 320
/ 4 8760 0.036 1260 6370 0.032 830 4780 0.029 550 3180 0.025 320
I\ H—itl‘i“j 5 7010 0.041 1140 5100 0.036 740 3820 0.032 495 2550 0.028 290
o 6 5840 0.045 1050 4250 0.041 690 3180 0.036 460 2120 0.032 265
— 8 4380 0.059 1020 3180 0.053 670 2390 0.047 445 1590 0.041 260
ryPHOON 10 3500 0.077 1070 2550 0.069 700 1910 0.061 470 1270 0.054 270
HRC 12 2920 0.090 1050 2120 0.081 690 1590 0.072 460 1060 0.063 265
1
TYPH OON
SUH N 1IN
P
—
vPHOON
TYP m
c-SD-TA
1
LFTA




UH - < 70HRC - Corner radius OSAWA

L4

i

P = w2

RADIUS 24
cylindrical shank, 4F, reduced neck, corner radius, long
CR
/
di<D CR

e ¥ *

! -
* 1st choice 3¢ suitable d(hé)I: g j D
LL #I»
I
L |

D D Tol. CR CRTol. d(hé) | i} d1 L z EDP No. Stock
2 0/-0.020 0.30 +/-0.010 6 4 30 1.90 75 4 UH4120200330 h
2 0/-0.020 0.30 +/-0.010 6 4 60 1.90 100 4 UH4120200360 h
3 0/-0.025 0.30 +/-0.010 6 5 30 2.80 75 4 UH4120300330 h
3 0/-0.025 0.30 +/-0.010 6 5 60 2.80 100 4 UH4120300360 h
3 0/-0.025 0.50 +/-0.010 6 5 30 2.80 75 4 UH4120300530 h
3 0/-0.025 0.50 +/-0.010 6 5 60 2.80 100 4 UH4120300560 h
4 0/-0.025 0.30 +/-0.010 6 8 32 3.70 75 4 UH4120400332 h
4 0/-0.025 0.30 +/-0.010 6 8 60 3.70 100 4 UH4120400360 h
4 0/-0.025 0.50 +/-0.010 6 8 32 3.70 75 4 UH4120400532 h
4 0/-0.025 0.50 +/-0.010 6 8 60 3.70 100 4 UH4120400560 h
6 0/-0.025 0.50 +/-0.010 6 9 20 5.85 90 4 UH4120600520 h
6 0/-0.025 1.00 +/-0.010 6 9 20 5.85 90 4 UH4120601020 h
8 0/-0.025 0.50 +/-0.015 8 12 25 7.70 100 4 UH4120800525 h
8 0/-0.025 1.00 +/-0.015 8 12 25 7.70 100 4 UH4120801025 h
10 0/-0.025 0.50 +/-0.015 10 15 32 9.70 100 4 UH4121000532 h
10 0/-0.025 1.00 +/-0.015 10 15 32 9.70 100 4 UH4121001032 h
10 0/-0.025 2.00 +/-0.015 10 15 32 9.70 100 4 UH4121002032 h
12 0/-0.025 0.50 +/-0.015 12 18 38 11.70 110 4 UH4121200538 h
12 0/-0.025 1.00 +/-0.015 12 18 38 11.70 110 4 UH4121201038 h
12 0/-0.025 2.00 +/-0.015 12 18 38 11.70 110 4 UH4121202038 h

h stock standard ¥ non-standard stock M stock exhaustion

619



UH - < 70HRC - Corner radius

OSAWA

CUTTING PARAMETERS

Material
sy | ERERE EERDES r2| 3]
1SO 513
Hardness/Rm <45 HRC 45 - 55 HRC 55 - 60 HRC 60 - 65 HRC
ap x ae D x 0.05D D x 0.05D D x 0.05D D x 0.05D
Vc (m/min) 80-120 60-100 50-70 30-50
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min)
SIDE MILLING 2 15920 | 0.016 1030 12740 | 0.015 740 9550 0.013 495 6370 0.011 290
3 10620 | 0.024 1030 8490 0.022 740 6370 0.019 495 4250 0.017 290
4 7960 0.032 1030 6370 0.029 740 4780 0.026 495 3180 0.023 290
5 6370 0.036 930 5100 0.033 670 3820 0.029 445 2550 0.026 260
6 5310 0.041 860 4250 0.036 620 3180 0.032 410 2120 0.028 240
8 3980 0.053 840 3180 0.047 600 2390 0.042 405 1590 0.037 235
10 3180 0.069 880 2550 0.062 630 1910 0.055 420 1270 0.048 245
12 2650 0.081 860 2120 0.073 620 1590 0.065 410 1060 0.057 240




UH - < 70HRC - Corner radius OSAWA

UH413 v || Y (| 522 || 71| LA ‘%%’

NORM HRC
40° RADIUS 2

cylindrical shank, 4F, reduced neck, corner radius, long

[ ————

CR

A

di<D CR
I % *

! -
* 1st choice 3¢ suitable d(hé)I: g j D
LL #I»
I
L |

D D Tol. CR CRTol. d(hé) | i} d1 L z EDP No. Stock
6 0/-0.025 0.30 +/-0.010 6 10 60 5.50 125 4 UH4130600360 h
6 0/-0.025 0.50 +/-0.010 6 10 60 5.50 125 4 UH4130600560 h
6 0/-0.025 1.00 +/-0.010 6 10 60 5.50 125 4 UH4130601060 h
8 0/-0.030 0.30 +/-0.010 8 12 60 7.40 125 4 UH4130800360 h
8 0/-0.030 0.50 +/-0.010 8 12 60 7.40 125 4 UH4130800560 h
8 0/-0.030 1.00 +/-0.010 8 12 60 7.40 125 4 UH4130801060 h
8 0/-0.030 2.00 +/-0.010 8 12 60 7.40 125 4 UH4130802060 h
10 0/-0.030 0.30 +/-0.010 10 14 85 9.20 125 4 UH4131000385 h
10 0/-0.030 0.50 +/-0.010 10 14 85 9.20 125 4 UH4131000585 h
10 0/-0.030 1.00 +/-0.010 10 14 85 9.20 125 4 UH4131001085 h
10 0/-0.030 2.00 +/-0.010 10 14 85 9.20 125 4 UH4131002085 h
12 0/-0.030 0.50 +/-0.010 12 16 110 11.00 150 4 UH41312005110 h
12 0/-0.030 1.00 +/-0.010 12 16 110 11.00 150 4 UH41312010110 h
12 0/-0.030 2.00 +/-0.010 12 16 110 11.00 150 4 UH41312020110 h
16 0/-0.030 0.50 +/-0.010 16 22 110 15.00 150 4 UH41316005110 h
16 0/-0.030 1.00 +/-0.010 16 22 110 15.00 150 4 UH41316010110 h

h stock standard ¥ non-standard stock M stock exhaustion
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UH - < 70HRC - Corner radius

OSAWA

TYPHOON

ALH

TYPHOON

HRC

P

TYPHOO N
SUH MIN

66-HSS “J
T DRILLS

Lcc/cO-HSSP

Hss/CO-HSSF
END MILLS

::{{E‘Df

[)'U'{'R%

622

CUTTING PARAMETERS

Material
sy | ERERE EERDES r2| 3]
1SO 513
Hardness/Rm <45 HRC 45 - 55 HRC 55 - 60 HRC 60 - 65 HRC
ap x ae D x 0.05D D x 0.05D D x 0.05D D x 0.05D
Vc (m/min) 70-110 60-80 40-60 30-50
AL D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min)
6 4780 0.041 770 3720 0.036 540 2650 0.032 345 2120 0.028 240
8 3580 0.053 750 2790 0.047 530 1990 0.042 335 1590 0.037 235
10 2870 0.069 790 2230 0.062 550 1590 0.055 350 1270 0.048 245
12 2390 0.081 770 1860 0.073 540 1330 0.065 345 1060 0.057 240
16 1790 0.095 680 1390 0.086 480 1000 0.076 305 800 0.067 215




UH - < 70HRC - Corner radius OSAWA

UH610R %
NORM UH ‘m’ HRC /
o ) ] 45° || RADIUS ]
cylindrical shank, multi flute, reduced neck, corner radius
CR
/
Tew
% % *
% 1st choice ¥ suitable o
d(hé)L[I
| .
D D Tol. CR CR Tol. d(h6) 1 ] d1 L z EDP No. Stock
6 0/-0.030 0.50 +/-0.015 6 6 15 5.50 50 6 UH610R05060 h
8 0/-0.030 0.50 +/-0.015 8 8 25 7.40 60 6 UH610R05080 h
10 0/-0.030 1.00 +/-0.015 10 10 30 9.20 70 6 UH610R10100 h
12 0/-0.030 1.00 +/-0.015 12 12 30 11.00 75 6 UH610R10120 h

h stock standard ¥ non-standard stock M stock exhaustion
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UH - < 70HRC - Corner radius OSAWA

_—] CUTTING PARAMETERS
UH610R

TyPHOON Material

ATALHTA G P27+ ] Ps 2| Po | s RETNHEREE Hz] 2

ISO 513
_— Hardness/Rm <45 HRC 45 - 55 HRC 55-60 HRC 60 - 65 HRC

pU-HPU ap x ae D x0.1D D x 0.05D D x 0.05D D x 0.05D

Vc (m/min) 140-180 100-140 70-110 60-80

JON D n fn Vf n fn Vf n fn Vf n fn Vf
SUH (mm) (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min)

[.) 8490 0.018 920 6370 0.016 620 4780 0.014 410 3720 0.013 280

_— | 8 6370 0.028 1050 4780 0.025 710 3580 0.022 470 2790 0.019 320

T"FHOOC 10 5100 0.034 1030 3820 0.030 690 2870 0.027 460 2230 0.024 310

12 4250 0.041 1040 3180 0.037 700 2390 0.033 470 1860 0.029 320

66-HSS CQ
- DRILLS

) HSSP

HsS/CO

END MILLS

CARBIDE
BURRS

P
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UH - < 70 HRC - Corner radius OSAWA

UH611R == 27T

NORM HRC /]
45° RADIUS

cylindrical shank, multi flute, long, corner radius

CR
/
I % *
% 1stchoice ¥ suitable CR
aro)} | NN o
| ML
L
D D Tol. CR CR Tol. d(h6) I 11 L z EDP No. Stock
6 0/-0.030 0.50 +/-0.015 6 15 90 6 UH611R05060 h
8 0/-0.030 0.50 +/-0.015 8 20 100 6 UH611R05080 h
10 0/-0.030 0.50 +/-0.015 10 25 100 6 UH611R05100 h
10 0/-0.030 1.00 +/-0.015 10 25 100 6 UH611R10100 h
12 0/-0.030 0.50 +/-0.015 12 30 110 6 UH611R05120 h
12 0/-0.030 1.00 +/-0.015 12 30 110 6 UH611R10120 h
16 0/-0.030 1.00 +/-0.015 16 32 130 6 UH611R10160 h
20 0/-0.030 1.00 +/-0.015 20 38 140 6 UH611R10200 h
20 0/-0.030 2.00 +/-0.015 20 38 140 6 UH611R20200 h

h stock standard ¥ non-standard stock M stock exhaustion
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UH - < 70 HRC - Corner radius

OSAWA

CUTTING PARAMETERS

Material
s | EREERE ERDESE r2| 3]
1SO 513
Hardness/Rm <45 HRC 45 - 55 HRC 55 - 60 HRC 60 - 65 HRC
ap x ae 1.5D x 0.05D 1.5D x 0.05D 1.5D x 0.05D 1.5D x 0.05D
Vc (m/min) 110-150 90-130 60-80 40-60
D n fn Vf n fn Vf n fn Vf n fn Vf
(mm) (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min)
SIDE MILLING 6 6900 0.015 630 5840 0.014 480 3720 0.012 270 2650 0.011 170
8 5180 0.023 730 4380 0.021 550 2790 0.019 310 1990 0.016 200
10 4140 0.029 710 3500 0.026 540 2230 0.023 310 1590 0.020 190
12 3450 0.035 720 2920 0.031 550 1860 0.028 310 1330 0.024 190
14 2960 0.041 720 2500 0.037 550 1590 0.033 310 1140 0.029 200
16 2590 0.048 740 2190 0.043 570 1390 0.038 320 1000 0.034 200
18 2300 0.056 770 1950 0.050 590 1240 0.045 330 880 0.039 210
20 2070 0.066 820 1750 0.060 630 1110 0.053 350 800 0.046 220




UH - < 70 HRC - Ball nose

OSAWA

UHMB204

0SAWA NMG || <70 @ %
norw || UH HRC //
o o 30° | |BALLNOSE| | Z2BALL
cylindrical shank, 2 flutes ball nose, miniature
% % *
% 1stchoice ¥ suitable /R
d(hé)fﬂ | D
B -1
L |
D D Tol. R RTol. d(h6) I 1 L z EDP No. Stock
0.2 0/-0.020 0.10 0/-0.020 4 0.2 50 2 UHMB200204 h
0.3 0/-0.020 0.15 0/-0.020 4 0.3 50 2 UHMB200304 h
0.4 0/-0.020 0.20 0/-0.020 4 0.4 50 2 UHMB200404 h
0.5 0/-0.020 0.25 0/-0.020 4 0.4 50 2 UHMB200504 h
0.6 0/-0.020 0.30 0/-0.020 4 0.5 50 2 UHMB200604 h
0.8 0/-0.020 0.40 0/-0.020 4 0.6 50 2 UHMB200804 h

h stock standard ¥ non-standard stock M stock exhaustion
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UH - <70 HRC -

Ball nose

OSAWA

628

CUTTING PARAMETERS

Material
sy | ERERE EERDES r2| 3]
1SO 513
Hardness/Rm <45 HRC 45 - 55 HRC 55 - 60 HRC 60 - 65 HRC
ap x ae 0.05D x 0.1D 0.05D x 0.1D 0.05D x 0.1D 0.05D x 0.1D
Vc (m/min) 80-120 60-100 50-70 30-50
D |D(eff.) n fn Vf n fn Vf n fn Vf n fn Vf
.,,:- (mm) | (mm) | (rpm) |(mm/rev) | (mm/min) | (rpm) |(mm/rev)| (mm/min) [ (rpm) |(mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min)
m 0.1 | 0.04 | 40000 | 0.004 320 40000 | 0.004 290 40000 | 0.003 255 40000 | 0.003 225
COEXING 0.2 | 0.09 | 40000 | 0.006 480 40000 | 0.005 430 40000 | 0.005 385 40000 | 0.004 335
0.3 | 0.13 | 40000 | 0.008 640 40000 | 0.007 580 40000 | 0.006 510 40000 | 0.006 450
0.4 | 0.17 | 40000 | 0.010 800 40000 | 0.009 720 40000 | 0.008 640 31850 | 0.007 445
0.5 | 0.22 | 40000 | 0.012 960 40000 | 0.011 860 38220 | 0.010 735 25480 | 0.008 430
0.6 | 0.26 | 40000 | 0.015 1200 40000 | 0.014 1080 31850 | 0.012 765 21230 | 0.011 445
0.7 | 0.31 | 40000 | 0.018 1440 36400 | 0.016 1180 27300 | 0.014 785 18200 | 0.013 460
0.8 | 0.35 | 39810 | 0.020 1590 31850 | 0.018 1150 23890 | 0.016 765 15920 | 0.014 445
0.9 | 0.39 | 35390 | 0.023 1630 28310 | 0.021 1170 21230 | 0.018 780 14150 | 0.016 455
o n vf
N (rpm)  |(mm/min)
“ 15° x1.1 x 1.1




UH - < 70 HRC - Ball nose OSAWA

UHMB206 BB

o o BALL NOSE| | 22 BALL
cylindrical shank, 2 flutes ball nose, miniature, 6 mm. shank
——
% % *
* 1stchoice ¥ suitable /R
d(hé)fﬂ | D
B -1
L |
D D Tol. R RTol. d(h6) I K L z EDP No. Stock
0.4 0/-0.020 0.20 0/-0.020 6 0.4 50 2 UHMB200406 h
0.5 0/-0.020 0.25 0/-0.020 6 0.5 50 2 UHMB200506 h
0.6 0/-0.020 0.30 0/-0.020 6 0.6 50 2 UHMB200606 h
0.8 0/-0.020 0.40 0/-0.020 6 0.8 50 2 UHMB200806 h

h stock standard ¥ non-standard stock M stock exhaustion
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UH - <70 HRC -

Ball nose

OSAWA

TYPHOON

ALH

TYPHOON

HRC

P

TYPHOO N
SUH MIN

66-HSS “J
T DRILLS

Lcc/cO-HSSP

Hss/CO-HSSF
END MILLS

::{{E‘Df

[)'U'{'R%
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CUTTING PARAMETERS

Material
s | EERERE ERDESE r2| 3]
1SO 513
Hardness/Rm < 45 HRC 45 - 55 HRC 55 - 60 HRC 60 - 65 HRC
ap x ae 0.05D x 0.2D 0.05D x 0.2D 0.05D x 0.2D 0.05D x 0.2D
"': Vc (m/min) 80-120 60-100 50-70 30-50
COPYING D |D(eff.) n fn Vf n fn Vf n fn Vf n fn Vf
(mm) | (mm) | (rpm) |(mm/rev) | (mm/min) | (rpm) |(mm/rev) | (mm/min) | (rpm) |(mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min)
0.4 | 0.17 | 40000 | 0.010 800 40000 | 0.009 720 40000 | 0.008 640 31850 | 0.007 445
0.5 | 0.22 | 40000 | 0.012 960 40000 | 0.011 860 38220 | 0.010 735 25480 | 0.008 430
0.6 | 0.26 | 40000 | 0.015 1200 40000 | 0.014 1080 31850 | 0.012 765 21230 | 0.011 445
0.8 | 0.35 | 39810 | 0.020 1590 31850 | 0.018 1150 23890 | 0.016 765 15920 | 0.014 445
o n Vf
N (rpm)  |(mm/min)
* 15° x 1.1 x 1.1 ‘




UH - 45+70 HRC OSAWA

NORM HRC

UHLNB2 = EN AN

L

cylindrical shank, 2 flutes ball nose, extended and

reduced neck, miniature

o0
o ———
v Lﬁ P
| —
I L |
Cel [ e
% 1stchoice ¥ suitable =
ROUND RIB o
actual length according to a angle
D D Tol. R RTol. |d(hé6) | 11 d1 L z 30’ 1° [1°30"| 2° 3° EDP No. Stock
0.2 0/-0.020 0.10 | 0/-0.020 4 02 | 05 | 0.15| 50 2 | 057 | 058 | 0.60 | 0.62 | 0.66 |UHLNB2002005 h
0.2 0/-0.020 0.10 | 0/-0.020 4 0.2 1 0.15 | 50 2 1.08 | 1.12 | 1.15 | 1.19 | 1.27 | UHLNB200201 h
0.2 0/-0.020 0.10 | 0/-0.020 4 02 | 1.5 | 0.15 | 50 2 1.60 | 1.65 | 1.71 | 1.76 | 1.89 | UHLNB2002015 h
0.3 0/-0.020 0.15 | 0/-0.020 4 0.3 1 0.25 | 50 2 1.08 | 1.11 | 1.15 | 1.18 | 1.26 | UHLNB200301 h
0.3 0/-0.020 0.15 | 0/-0.020 4 0.3 2 0.25 | 50 2 212 | 218 | 225 | 2.33 | 2.49 | UHLNB200302 h
0.3 0/-0.020 0.15 | 0/-0.020 4 0.3 3 1025 50 2 | 315 | 325 | 3.36 | 3.48 | 3.73 | UHLNB200303 h
0.4 0/-0.020 0.20 | 0/-0.020 4 0.4 1 0.35 | 50 2 1.08 | 1.11 | 1.14 | 1.18 | 1.25 | UHLNB200401 h
0.4 0/-0.020 0.20 | 0/-0.020 4 0.4 2 1035] 50 2 | 211|218 | 225 | 2.32 | 2.48 | UHLNB200402 h
0.4 0/-0.020 0.20 | 0/-0.020 4 0.4 3 0.35 | 50 2 3.15 | 3.25 | 3.36 | 3.47 | 3.72 | UHLNB200403 h
0.4 0/-0.020 0.20 | 0/-0.020 4 0.4 4 0.35 | 50 2 418 | 432 | 446 | 4.62 | 4.95 | UHLNB200404 h
0.4 0/-0.020 0.20 | 0/-0.020 4 0.4 5 |035]| 50 2 | 521|539 | 557 | 577 | 6.18 | UHLNB200405 h
0.5 0/-0.020 0.25 | 0/-0.020 4 0.4 2 | 045] 50 2 | 215|222 | 229 | 236 | 2.52 | UHLNB200502 h
0.5 0/-0.020 0.25 | 0/-0.020 4 0.4 3 0.45 | 50 2 3.18 | 3.29 | 3.39 | 3.51 | 3.75 | UHLNB200503 h
0.5 0/-0.020 0.25 | 0/-0.020 4 0.4 4 0.45 | 50 2 4.22 | 435 | 450 | 4.65 | 4.98 | UHLNB200504 h
0.5 0/-0.020 0.25 | 0/-0.020 4 0.4 5 | 045 | 50 2 | 525 | 542 | 561 | 580 | 6.22 | UHLNB200505 h
0.5 0/-0.020 0.25 | 0/-0.020 4 0.4 6 0.45 | 50 2 6.28 | 649 | 6.71 | 6.95 | 7.45 | UHLNB200506 h
0.5 0/-0.020 0.25 | 0/-0.020 4 0.4 8 0.45 | 50 2 8.35 | 8.63 | 8.93 | 9.24 | 9.92 | UHLNB200508 h
0.6 0/-0.020 0.30 | 0/-0.020 4 0.5 2 1055 50 2 | 215 | 221 | 228 | 235 | 250 | UHLNB200602 h
0.6 0/-0.020 0.30 | 0/-0.020 4 0.5 3 | 055]| 50 2 | 318 | 3.28 | 3.39 | 3.50 | 3.74 | UHLNB200603 h
0.6 0/-0.020 0.30 | 0/-0.020 4 0.5 4 1 055] 50 2 | 422 | 435 | 449 | 4.65 | 497 | UHLNB200604 h
0.6 0/-0.020 0.30 | 0/-0.020 4 0.5 5 0.55 | 50 2 5.25 | 542 | 5,60 | 5.79 | 6.21 | UHLNB200605 h
0.6 0/-0.020 0.30 | 0/-0.020 4 0.5 6 | 055 50 2 | 628 | 649 | 671 | 6.94 | 7.44 | UHLNB200606 h
0.6 0/-0.020 0.30 | 0/-0.020 4 0.5 8 | 055| 50 2 | 835 863|892 | 9.23 | 9.91 | UHLNB200608 h
0.8 0/-0.020 0.40 | 0/-0.020 4 0.6 2 075] 50 2 | 215|221 | 227 | 2.34 | 2.48 | UHLNB200802 h
0.8 0/-0.020 0.40 | 0/-0.020 4 0.6 4 1075 50 2 | 421 | 434 | 448 | 4.63 | 495 | UHLNB200804 h
0.8 0/-0.020 0.40 | 0/-0.020 4 0.6 6 075 50 2 | 628 | 648 | 6.70 | 6.93 | 7.42 | UHLNB200806 h
0.8 0/-0.020 0.40 | 0/-0.020 4 0.6 8 | 0.75| 50 2 | 835 | 862 | 891 | 9.22 | 9.88 | UHLNB200808 h
0.8 0/-0.020 0.40 | 0/-0.020 4 0.6 10 | 0.75| 50 2 [10.41]10.76 | 11.13 | 11.51 | 12.35 | UHLNB200810 h
1 0/-0.020 0.50 | 0/-0.020 4 0.8 3 | 095| 50 2 | 327 | 3.37 | 347 | 3.57 | 3.80 | UHLNB201003 h
1 0/-0.020 0.50 | 0/-0.020 4 0.8 4 0.95 | 50 2 431 | 444 | 458 | 472 | 5.04 | UHLNB201004 h
1 0/-0.020 0.50 | 0/-0.020 4 0.8 5 1095| 50 2 | 534 | 551 | 568 | 587 | 6.27 | UHLNB201005 h
1 0/-0.020 0.50 | 0/-0.020 4 0.8 6 095 50 2 | 637 | 658 | 679 | 7.02 | 7.50 | UHLNB201006 h
1 0/-0.020 0.50 | 0/-0.020 4 0.8 8 |0.95| 50 2 | 844|871 | 9.00 | 9.31 | 9.97 | UHLNB201008 h
1 0/-0.020 0.50 | 0/-0.020 4 0.8 10 | 0.95| 50 2 110.51[10.85|11.22|11.61 | 12.44 | UHLNB201010 h
1 0/-0.020 0.50 | 0/-0.020 4 0.8 12 1 095| 50 2 112571299 13.43|13.90 | 14.91 | UHLNB201012 h
1 0/-0.020 0.50 | 0/-0.020 4 0.8 14 1095 | 50 2 | 14.64 11513 |15.65|16.19 1 17.37 | UHLNB201014 h
1 0/-0.020 0.50 | 0/-0.020 4 0.8 16 | 0.95 | 50 2 |16.71]17.27|17.86 | 18.49 | 19.84 | UHLNB201016 h
1 0/-0.020 0.50 | 0/-0.020 4 0.8 20 | 0.95 | 60 2 120.84|21.55|22.29|23.08 | 24.78 | UHLNB201020 h
1.2 0/-0.020 0.60 | 0/-0.020 4 1 6 1.15 | 50 2 6.37 | 657 | 6.78 | 7.00 | 7.48 | UHLNB201206 h

h stock standard ~ F non-standard stock M stock exhaustion
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UH - 45+70 HRC OSAWA

UHLNB2 oo [ un | 0 |[ LD

g

NORM HRC P
cylindrical shank, 2 flutes ball nose, extended and
reduced neck, miniature
d, <D /R
d(hé) _%
— ‘¢|$
—
I L |
ENE L *x 5
% 1stchoice ¥ suitable i:
ROUND RIB a
actual length according to a angle
D Tol. R R Tol. d(hé6) | ‘ 11 d1 ‘ L z 30’ 1° |1°30"| 2° 35 EDP No. Stock

0/-0.020 0.60 | 0/-0.020
0/-0.020 0.60 | 0/-0.020
0/-0.020 0.60 | 0/-0.020
0/-0.020 0.70 | 0/-0.020
0/-0.020 0.70 | 0/-0.020
0/-0.020 0.70 | 0/-0.020
0/-0.020 0.75 | 0/-0.020
0/-0.020 0.75 | 0/-0.020
0/-0.020 0.75 | 0/-0.020
0/-0.020 0.75 | 0/-0.020
0/-0.020 0.75 | 0/-0.020
0/-0.020 0.80 | 0/-0.020
0/-0.020 0.80 | 0/-0.020
0/-0.020 0.80 | 0/-0.020
0/-0.020 0.80 | 0/-0.020
0/-0.020 0.90 | 0/-0.020
0/-0.020 0.90 | 0/-0.020
0/-0.020 0.90 | 0/-0.020
0/-0.020 0.90 | 0/-0.020
0/-0.020 1.00 | 0/-0.020
0/-0.020 1.00 | 0/-0.020
0/-0.020 1.00 | 0/-0.020
0/-0.020 1.00 | 0/-0.020
0/-0.020 1.00 | 0/-0.020
0/-0.020 1.00 | 0/-0.020
0/-0.020 1.00 | 0/-0.020

IN
N
™

115 | 50
1 |10 | 115 50
1112 | 115 50

11| 8 |1.35] 50

11 12 135 50

11| 16 | 1.35] 50

12 | 8 | 145 50

12 | 12 | 145 50

12 | 16 | 145 50

12 | 18 | 1.45 | 60

12 | 20 | 1.45 | 60

13 | 8 | 155 50

13 | 12 | 155 50

13 | 16 | 1.55 | 50

13 | 20 | 1.55 | 60

14 8 | 175 50

14 12 | 175 50

14 | 16 | 1.75 ] 50

14 | 20 | 1.75 | 60

16 | 4 195 50

16 | 6 | 195 50

16 | 8 | 195 50

16 | 10 | 1.95 | 50

1.6 | 12 | 195 50

16 14 195 50

16 | 16 | 1.95 50

8.44 | 8.71 | 8.99 | 9.30 | 9.95 | UHLNB201208
10.50 | 10.85 | 11.21 | 11.59 | 12.42 | UHLNB201210
12,57 {12.98 | 13.42 | 13.89 | 14.88 | UHLNB201212
8.43 | 8.70 | 8.98 | 9.28 | 9.93 | UHLNB201408
12,57 {12.98 | 13.41 | 13.87 | 14.86 | UHLNB201412
16.70 1 17.26 | 17.84 | 18.46 | 19.80 | UHLNB201416
8.43 | 870 | 8.98 | 9.27 | 9.91 | UHLNB201508
12.57 | 12.97 | 13.41 | 13.86 | 14.85 | UHLNB201512
16.70 | 17.25|17.84 | 18.45 | 19.78 | UHLNB201516
18.77 1 19.39 | 20.05 | 20.75 | 22.25 | UHLNB201518
20.84 | 21.53 | 22.26 | 23.04 | 24.72 | UHLNB201520
8.43 | 8.69 | 8.97 | 9.27 | 9.90 | UHLNB201608
12.56 | 12.97 | 13.40 | 13.86 | 14.84 | UHLNB201612
16.70 1 17.25|17.83 | 18.45 | 19.77 | UHLNB201616
20.83 | 21.53 | 22.26 | 23.03 - UHLNB201620
8.43 | 8.69 | 8.96 | 9.25 | 9.88 | UHLNB201808
12,56 | 12.96 | 13.39 | 13.84 | 14.81 | UHLNB201812
16.70 1 17.24 | 17.82 | 18.43 | 19.75 | UHLNB201816
20.83 | 21.52 | 22.25 | 23.02 - UHLNB201820
429 | 440 | 452 | 4.65 | 4.92 | UHLNB202004
6.36 | 654 | 6.74 | 6.94 | 7.39 | UHLNB202006
8.42 | 8.68 | 8.95 | 9.24 | 9.86 | UHLNB202008
10.49 110.82 | 11.17 | 11.53 | 12.32 | UHLNB202010
12.56 | 12.96 | 13.38 | 13.83 | 14.79 | UHLNB202012
14.62 | 15.10 | 15.59 | 16.12 | 17.26 | UHLNB202014
16.69117.23 1 17.81 | 18.42 | 19.73 | UHLNB202016

J

0/-0.020 1.00 | 0/-0.020 1.6 18 | 195 60 18.76 | 19.37 | 20.02 | 20.71 - UHLNB202018
0/-0.020 1.00 | 0/-0.020 1.6 20 | 1.95 | 60 20.83 | 21.51| 22.24 | 23.00 - UHLNB202020
0/-0.020 1.00 | 0/-0.020 1.6 22 | 195 60 22.89 | 23.65|24.45 | 25.30 - UHLNB202022
0/-0.020 1.00 | 0/-0.020 1.6 25 | 1.95| 75 25.99 | 26.86 | 27.77 | 28.74 S UHLNB202025

0/-0.020 1.00 | 0/-0.020
0/-0.025 1.50 | 0/-0.020
0/-0.025 1.50 | 0/-0.020
0/-0.025 1.50 | 0/-0.020
0/-0.025 1.50 | 0/-0.020
0/-0.025 1.50 | 0/-0.020

1.6 30 | 1.95| 75
2.4 8 2.85 | 50
2.4 10 | 285 | 50
2.4 12 | 285 | 50
2.4 16 | 285 60
24 20 | 285 | 60

31.16 1 32.21 | 33.31 - - UHLNB202030
8.60 | 8.84 | 9.10 | 9.37 | 9.96 | UHLNB203008
10.67 | 10.98 | 11.32 | 11.67 | 12.43 | UHLNB203010
12.73113.12 | 13.53 | 13.96 | 14.90 | UHLNB203012
16.87 1 17.40 | 17.96 | 18.55 | 19.83 | UHLNB203016
21.00 | 21.68 | 22.39 | 23.14 | 24.77 | UHLNB203020

WWWwWWwWwWwWNNNNNNNNNNNN o222 S A SAa SR
R EEEEE Y Y Y Y Y

oo 000000 DAEDPEDdDDAEDAEDDEDDAEDSAEDEDDDAEDSAEDSEDDAEDSEDSDDDADSEDSDDDDSDS
NN NN NN DNRNDNDNDNDRNNDNDDNDRNDDNMDNDNDMNDDNDNDNDNDDDNDRNNDNDNDNDNDNDNDDNNMDNDNNMDNNMDNDNMDNNMDNOMDNMDNDMNONMDNMDNDDN

o e e i e s Hie e e Hie Nie He e Hiie Hiie Hiis Hie e Hie Hie His He e Hiie Hie His s e Hie Hie His s e 1o Jie Ns e o )

0/-0.025 1.50 | 0/-0.020 2.4 25 | 285 75 26.17 1 27.02|27.93 | 28.88 - UHLNB203025
0/-0.025 1.50 | 0/-0.020 24 | 30 | 285 75 31.34 | 32.37 | 33.46 | 34.62 - UHLNB203030
0/-0.025 1.50 | 0/-0.020 2.4 35 | 285 75 36.51]37.72| 39.00 | 40.35 - UHLNB203035

h stock standard ~ F non-standard stock M stock exhaustion
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UH - 45+70 HRC OSAWA

UHLNB2 = w = 2 [

@

NORM HRC
. . BALL NOSE| | Z2 BALL
cylindrical shank, 2 flutes ball nose, extended and
reduced neck, miniature
R
d,<D
v /
ol [Ty w
T ‘+| >
\ A
< L |
I # * 5
* 1stchoice ¥ suitable i:
ROUND RIB la
actual length according to a angle
D D Tol. R R Tol. d(hé) | 11 d1 L z 30’ 1° |1°30"| 2° 35 EDP No. Stock
4 0/-0.025 2.00 | 0/-0.020 6 3.2 10 | 3.85 50 2 10.84 | 11.15|11.47 | 11.81 | 12.54 | UHLNB204010 h
4 0/-0.025 2.00 | 0/-0.020 6 3.2 16 | 3.85 60 2 17.04 |1 17.56 | 18.11 | 18.69 | 19.94 | UHLNB204016 h
4 0/-0.025 2.00 | 0/-0.020 6 3.2 20 | 3.85 | 60 2 121.18|21.84|22.54 |23.28 - UHLNB204020 h
4 0/-0.025 2.00 | 0/-0.020 6 3.2 25 3.85 75 2 26.35|27.19 | 28.08 | 29.02 - UHLNB204025 h
4 0/-0.025 2.00 | 0/-0.020 ) 3.2 30 | 3.85| 75 2 3151|3253 33.61 - - UHLNB204030 h
4 0/-0.025 2.00 | 0/-0.020 6 3.2 35 | 3.85] 75 2 | 36.68|37.88|39.15 - - UHLNB204035 h
4 0/-0.025 2.00 | 0/-0.020 6 3.2 40 | 3.85 | 100 2 |41.85|43.23 - - - UHLNB204040 h
4 0/-0.025 2.00 | 0/-0.020 6 3.2 45 | 3.85 | 100 2 | 47.02 | 48.57 - - - UHLNB204045 h
4 0/-0.025 2.00 | 0/-0.020 ) 3.2 50 | 3.85 | 100 2 |52.19|53.92 - - - UHLNB204050 h

h stock standard ¥ non-standard stock M stock exhaustion
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UH - 45+70 HRC OSAWA

CUTTING PARAMETERS
UHLNB2

Moss T  DDEEE DRODDE 2] ol

Hardness/Rm <45 HRC 45 - 55 HRC 55- 60 HRC 60 - 65 HRC
ap x ae ap x0.2D ap x0.2D ap x0.2D ap x0.2D
Vc (m/min) 140-160 110-130 80-100 50-70
D 11 ap |D(eff.) n fn Vf n fn Vf n fn Vf n fn Vf

(mm) | (mm) | (mm)| (mm) | (rpm) |(mm/rev)|(mm/min)| (rpm) |(mm/rev)(mm/min)| (rpm) |(mm/rev)|(mm/min)| (rpm) |(mm/rev)|(mm/min)

<6D | 0.01 | 0.09 | 40000 | 0.008 640 | 40000 | 0.007 580 | 40000 | 0.006 510 | 40000 | 0.006 450

0.2 | <8D | 0.01 | 0.08 | 40000 | 0.007 580 | 40000 | 0.006 470 | 40000 | 0.005 415 | 40000 | 0.005 365

<10D 0.01 | 0.07 | 40000 | 0.006 510 | 40000 | 0.005 370 | 40000 | 0.004 330 | 40000 | 0.004 285

<6D | 0.02 | 0.13 | 40000 | 0.010 800 | 40000 | 0.009 720 | 40000 | 0.008 640 | 40000 | 0.007 560

0.3 | =8D | 0.01 | 0.12 | 40000 | 0.009 720 40000 | 0.007 580 40000 | 0.006 520 40000 | 0.006 455

<10D  0.01 | 0.11 | 40000 | 0.008 640 | 40000 | 0.006 460 | 40000 | 0.005 410 | 40000 | 0.004 360

<6D | 0.02  0.17 | 40000 | 0.013 | 1040 | 40000 | 0.012 940 | 40000 | 0.010 830 | 40000 | 0.009 730

0.4 | <8D | 0.02 | 0.16 | 40000 | 0.012 940 40000 | 0.009 760 40000 | 0.008 675 40000 | 0.007 590

<10D| 0.01 | 0.15 | 40000 | 0.010 830 40000 | 0.007 600 40000 | 0.007 530 38220 | 0.006 445
<6D | 0.03 | 0.22 | 40000 | 0.017 | 1360 | 40000 | 0.015 | 1220 | 40000 | 0.014 | 1090 | 38220 | 0.012 910
0.5 | <8D | 0.02 | 0.20 | 40000 | 0.015 | 1220 | 40000 | 0.012 990 40000 | 0.011 880 34390 | 0.010 665
<10D| 0.02 | 0.18 | 40000 | 0.014 | 1090 | 40000 | 0.010 780 40000 | 0.009 695 30570 | 0.008 465
<6D | 0.03 | 0.26 | 40000 | 0.021 1680 | 40000 | 0.019 | 1510 | 40000 | 0.017 | 1345 | 31850 | 0.015 935
0.6 | <8D | 0.03 | 0.24 | 40000 | 0.012 | 1510 | 40000 | 0.015 | 1220 | 40000 | 0.014 | 1090 | 28660 | 0.012 685
<10D| 0.02 | 0.22 | 40000 | 0.017 | 1340 | 40000 | 0.012 970 38220 | 0.011 820 25480 | 0.009 480
<6D | 0.04 | 0.35 40000 | 0.025 | 2000 | 40000 | 0.023 | 1800 | 35830 | 0.020 | 1435 | 23890 | 0.018 835
0.8 | <8D | 0.03 | 0.32 | 40000 | 0.023 | 1800 | 40000 | 0.018 | 1460 | 32250 | 0.016 | 1045 | 21500 | 0.014 610
<10D | 0.03 | 0.29 | 40000 | 0.020 | 1600 | 38220 | 0.014 | 1100 | 28660 | 0.013 735 19110 | 0.011 430
<6D | 0.05 | 0.44 40000 | 0.030 | 2400 | 38220 | 0.027 | 2060 | 28660 | 0.024 | 1375 | 19110 | 0.021 805
<8D | 0.04 | 0.40 | 40000 | 0.027 | 2160 | 34390 | 0.022 | 1500 | 25800 | 0.019 | 1005 | 17200 | 0.017 585
ROUND RIB 1 [<10D| 0.04 | 0.37 | 38220 | 0.024 | 1830 | 30570 | 0.017 | 1060 | 22930 | 0.015 705 15290 | 0.013 410
<12D | 0.03 | 0.33 | 33440 | 0.021 1400 | 26750 | 0.013 710 20060 | 0.012 470 13380 | 0.010 275
>12D | 0.02 | 0.30 | 28660 | 0.018 | 1030 | 22930 | 0.010 450 17200 | 0.009 295 11460 | 0.008 175
<6D | 0.06 | 0.52 | 39810 | 0.035 | 2790 | 31850 | 0.032 | 2010 | 23890 | 0.028 | 1340 | 15920 | 0.025 780
<8D | 0.05 | 0.48 | 35830 | 0.032 | 2260 | 28660 | 0.026 | 1460 | 21500 | 0.023 975 14330 | 0.020 570
1.2 |[<10D | 0.04 | 0.44 | 31850 | 0.028 | 1780 | 25480 | 0.020 | 1030 | 19110 | 0.018 685 12740 | 0.016 400
<12D| 0.03 | 0.39 | 27870 | 0.025 | 1370 | 22290 | 0.015 690 16720 | 0.014 460 11150 | 0.012 270
>12D | 0.03 | 0.36 | 23890 | 0.021 1000 | 19110 | 0.011 430 14330 | 0.010 290 9550 | 0.009 170
<6D | 0.08 | 0.65 | 31850 | 0.045 | 2870 | 25480 | 0.041 2060 | 19110 | 0.036 | 1375 | 12740 | 0.032 805
<8D | 0.06 | 0.61 | 28660 | 0.041 2320 | 22930 | 0.033 | 1500 | 17200 | 0.029 | 1005 | 11460 | 0.026 585
1.5 [<10D | 0.05 | 0.55 | 25480 | 0.036 | 1830 | 20380 | 0.026 | 1060 | 15290 | 0.023 705 10190 | 0.020 410
<12D| 0.04 | 0.49 | 22290 | 0.032 | 1400 | 17830 | 0.020 710 13380 | 0.018 470 8920 | 0.015 275
>12D| 0.03 | 0.44 | 19110 | 0.027 | 1030 | 15290 | 0.015 450 11460 | 0.013 295 7640 | 0.011 175
<6D | 0.10 | 0.87 | 23890 | 0.060 | 2870 | 19110 | 0.054 | 2060 | 14330 | 0.048 | 1375 9550 | 0.042 800
<8D  0.09 | 0.81 | 21500 | 0.054 | 2320 | 17200 | 0.044 | 1500 | 12900 | 0.039 | 1005 8600 | 0.034 585
2 <10D| 0.07 | 0.74 | 19110 | 0.048 | 1830 | 15290 | 0.035 | 1060 | 11460 | 0.031 705 7640 | 0.027 410
<12D | 0.06 | 0.65 | 16720 | 0.042 | 1400 | 13380 | 0.026 710 10030 | 0.024 470 6690 | 0.021 275
>12D | 0.05 | 0.59 | 14330 | 0.036 | 1030 | 11460 | 0.019 450 8600 | 0.017 295 5730 | 0.015 175
<6D 0.13 | 1.09 | 19110 | 0.060 | 2290 | 15290 | 0.054 | 1650 | 11460 | 0.048 | 1100 7640 | 0.042 640
<8D | 0.11 | 1.01 | 17200 | 0.054 | 1860 | 13760 | 0.044 | 1200 | 10320 | 0.039 800 6880 | 0.034 470
2.5 |[<10D | 0.09 | 0.92 | 15290 | 0.048 | 1470 | 12230 | 0.035 850 9170 | 0.031 565 6110 | 0.027 330
<12D| 0.07 | 0.82 | 13380 | 0.042 | 1120 | 10700 | 0.026 570 8030 | 0.024 380 5350 | 0.021 220
>12D | 0.06 | 0.74 | 11460 | 0.036 830 9170 | 0.019 360 6880 | 0.017 240 4590 | 0.015 140
<6D | 0.15 | 1.31 | 15920 | 0.075 | 2390 | 12740 | 0.068 | 1720 9550 | 0.060 | 1145 6370 | 0.053 670
<8D 0.13 | 1.21 | 14330 | 0.068 | 1930 | 11460 | 0.055 | 1250 8600 | 0.049 835 5730 | 0.043 485
3 |[=<10D| 0.11 | 1.10 | 12740 | 0.060 | 1530 | 10190 | 0.043 880 7640 | 0.038 585 5100 | 0.034 345
<12D | 0.08 | 0.98 | 11150 | 0.053 | 1170 8920 | 0.033 590 6690 | 0.029 395 4460 | 0.026 230
>12D| 0.07 | 0.89 | 9550 | 0.045 860 7640 | 0.024 370 5730 | 0.022 250 3820 | 0.019 145

n Vf
(rpm)  |(mm/min)

45° x1.65 | x1.65
- 30° x1.30 | x1.30
15° x1.15 | x1.15

Iz
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CUTTING PARAMETERS [
UHLNB2
I
Material Group ! fPHOON
150 513 EREREREE E&0EE 2| 3] AHTA
Hardness/Rm <45 HRC 45 - 55 HRC 55-60 HRC 60 - 65 HRC
ap x ae ap x 0.2D ap x0.2D ap x0.2D ap x0.2D
Vc 140-160 110-130 80-100 50-70
N ONDIED D 11 ap |D (eff.) n fn vf n fn vf n fn Vf n fn Vf
(mm) | (mm) |(mm)| (mm) | (rpm) |(mm/rev)|(mm/min)| (rpm) |(mm/rev)|(mm/min)| (rpm) |(mm/rev)|(mm/min)| (rpm) |(mm/rev)|(mm/min)

<6D | 0.20 | 1.74 | 11940 | 0.095 | 2270 9550 | 0.086 1630 7170 | 0.076 | 1090 4780 | 0.067 635

<8D 0.17 | 1.61 | 10750 | 0.086 1840 8600 | 0.069 | 1190 6450 | 0.062 795 4300 | 0.054 465

4 |<10D | 0.14 | 1.47 | 9550 | 0.076 1450 7640 | 0.055 840 5730 | 0.049 555 3820 | 0.043 325

<12D| 0.11 | 1.31 | 8360 | 0.067 1110 6690 | 0.042 560 5020 | 0.037 375 3340 | 0.033 220

>12D| 0.09 | 1.19 | 7170 | 0.057 820 5730 | 0.031 350 4300 | 0.027 235 2870 | 0.024 135

o n Vf
(rpm)  |(mm/min)

N 45° x1.65 | x1.65
“ 30° x1.30 | x1.30
15° x1.15 | x1.15




UH - 45+70 HRC OSAWA

UHCRB2 o 2 2B

g

cylindrical shank, 2 flutes ball nose, extended and Z2BAL
reduced neck, miniature, 6 mm. shank
d, <D R
v /
- o ———

‘¢|$
\ AR
L

| x| I *
* 1stchoice ¥ suitable

actual length

ROUND RIB @

actual length according to a angle

D D Tol. R RTol. |d(h6)| | 11 d1 L z 30’ 1° |1°30"| 2° 3° EDP No. Stock
0.5 0/-0.012 0.25 | +/-0.005 6 0.5 2 0.45 | 50 2 215 | 222 | 229 | 236 | 2.52 | UHCRB20050156 h
0.5 0/-0.012 0.25 | +/-0.005 6 0.5 4 0.45 | 50 2 4.22 | 435 | 450 | 4.65 | 4.98 | UHCRB20050336 h
0.6 0/-0.012 0.30 | +/-0.005 6 0.5 2 0.55 | 50 2 215 | 221 | 228 | 235 | 2.50 | UHCRB20060206 h
0.6 0/-0.012 0.30 | +/-0.005 6 0.5 4 0.55 | 50 2 422 | 435 | 449 | 465 | 497 | UHCRB20060406 h
0.6 0/-0.012 0.30 | +/-0.005 6 0.5 6 0.55 | 50 2 6.28 | 6.49 | 6.71 | 6.94 | 7.44 | UHCRB20060606 h
0.8 0/-0.012 0.40 | +/-0.005 6 0.8 2 0.75 | 50 2 215 | 221 | 227 | 2.34 | 2.48 | UHCRB20080256 h
0.8 0/-0.012 0.40 | +/-0.005 6 0.8 4 0.75 | 50 2 421 | 434 | 448 | 463 | 4.95 | UHCRB20080406 h
0.8 0/-0.012 0.40 | +/-0.005 6 0.8 6 0.75 | 50 2 6.28 | 6.48 | 6.70 | 6.93 | 7.42 | UHCRB20080556 h

1 0/-0.012 0.50 | +/-0.005 6 1 3 0.90 | 50 2 3.27 | 3.37 | 3.47 | 3.57 | 3.80 | UHCRB20100336 h

1 0/-0.012 0.50 | +/-0.005 6 1 6 0.90 | 50 2 6.37 | 658 | 6.79 | 7.02 | 7.50 | UHCRB20100676 h

1 0/-0.012 0.50 | +/-0.005 6 1 8 0.90 | 50 2 8.44 | 871 | 9.00 | 9.31 | 9.97 | UHCRB20100806 h

1 0/-0.012 0.50 | +/-0.005 6 1 10 | 0.90 | 50 2 110.51/10.85|11.22 | 11.61 | 12.44 | UHCRB20101206 h
1.2 0/-0.012 0.60 | +/-0.005 6 1.2 6 1.10 | 50 2 6.37 | 657 | 6.78 | 7.00 | 7.48 | UHCRB20120606 h
1.2 0/-0.012 0.60 | +/-0.005 6 1.2 8 1.10 | 50 2 8.44 | 871 | 8.99 | 9.30 | 9.95 | UHCRB2012086 h
1.2 0/-0.012 0.60 | +/-0.005 6 1.2 10 | 1.10 | 50 2 110.5010.85|11.21 | 11.59 | 12.42 | UHCRB20121006 h
1.5 0/-0.012 0.75 | +/-0.005 6 1.5 4 140 | 50 2 430 | 442 | 455 | 468 | 498 | UHCRB2015056 h
1.5 0/-0.012 0.75 | +/-0.005 6 1.5 8 1.40 | 50 2 8.43 | 8.70 | 8.98 | 9.27 | 9.91 | UHCRB20150806 h
1.5 0/-0.012 0.75 | +/-0.005 6 1.5 10 | 1.40 | 50 2 |10.50]10.84|11.19 | 11.57 | 12.38 | UHCRB20150976 h
1.5 0/-0.012 0.75 | +/-0.005 6 1.5 12 | 1.40 | 50 2 | 12571297 |13.41|13.86 | 14.85| UHCRB2015156 h
1.5 0/-0.012 0.75 | +/-0.005 6 1.5 16 | 1.40 | 50 2 1670 17.25|17.84 | 18.45|19.78 | UHCRB20151606 h

2 0/-0.012 1.00 | +/-0.005 6 3 6 1.90 | 50 2 6.36 | 654 | 6.74 | 6.94 | 7.39 | UHCRB2020066 h

2 0/-0.012 1.00 | +/-0.005 6 3 8 1.90 | 50 2 8.42 | 8.68 | 8.95 | 9.24 | 9.86 | UHCRB20200806 h

2 0/-0.012 1.00 | +/-0.005 6 S 10 | 1.90 | 50 2 110.49110.82|11.17 | 11.53 | 12.32 | UHCRB20201006 h

2 0/-0.012 1.00 | +/-0.005 6 3 12 1190 50 2 11256 |12.96|13.38 | 13.83 | 14.79 | UHCRB2020136 h

2 0/-0.012 1.00 | +/-0.005 6 3 16 | 1.90 | 50 2 1669 17.23|17.81|18.42|19.73 | UHCRB20201606 h

2 0/-0.012 1.00 | +/-0.005 6 3 20 | 1.90 | 50 2 120.83]21.51|22.24|23.00 24.66| UHCRB2020206 h

h stock standard ¥ non-standard stock M stock exhaustion
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UH - 45+70 HRC OSAWA
CUTTING PARAMETERS
UHCRB2
s EREEREE EE0EE 2| 3]
Hardness/Rm <45 HRC 45 - 55 HRC 55-60 HRC 60 - 65 HRC
ap x ae ap x0.2D ap x0.2D ap x0.2D ap x0.2D
Vc (m/min) 140-160 110-130 80-100 50-70
D 11 ap |D(eff.) n fn vf n fn vf n fn \'4 n fn Vf
(mm) | (mm) | (mm) | (mm) | (rpm) |(mm/rev)|(mm/min)| (rpm) |(mm/rev)(mm/min)| (rpm) |(mm/rev)|(mm/min)| (rpm) |(mm/rev)|(mm/min)
<6D | 0.03 | 0.22 | 40000 | 0.020 1600 | 40000 | 0.018 1440 | 40000 | 0.016 | 1280 | 38220 | 0.014 | 1070
0.5 | <8D | 0.02 | 0.20 | 40000 | 0.018 1440 | 40000 | 0.015 1170 | 40000 | 0.013 1035 | 34390 | 0.011 780
<10D| 0.02 | 0.18 | 40000 | 0.016 1280 | 40000 | 0.012 920 40000 | 0.010 820 30570 | 0.009 550
<6D | 0.03 | 0.26 | 40000 | 0.022 1760 | 40000 | 0.020 1580 | 40000 | 0.018 1410 | 31850 | 0.015 980
0.6 | <8D | 0.03 | 0.24 | 40000 | 0.020 1580 | 40000 | 0.016 1280 | 40000 | 0.014 | 1140 | 28660 | 0.012 715
<10D| 0.02 | 0.22 | 40000 | 0.018 1410 | 40000 | 0.013 1010 | 38220 | 0.011 860 25480 | 0.010 500
<6D | 0.04 | 0.35 | 40000 | 0.025 | 2000 | 40000 | 0.023 1800 | 35830 | 0.020 | 1435 | 23890 | 0.018 835
0.8 | <8D | 0.03 | 0.32 | 40000 | 0.023 1800 | 40000 | 0.018 1460 | 32250 | 0.016 | 1045 | 21500 | 0.014 610
<10D| 0.03 | 0.29 | 40000 | 0.020 1600 | 38220 | 0.014 | 1100 | 28660 | 0.013 735 19110 | 0.011 430
<6D | 0.05 | 0.44 | 40000 | 0.030 | 2400 | 38220 | 0.027 | 2060 | 28660 | 0.024 | 1375 | 19110 | 0.021 805
N <8D | 0.04 | 0.40 | 40000 | 0.027 | 2160 | 34390 | 0.022 1500 | 25800 | 0.019 | 1005 | 17200 | 0.017 585
1 |<10D| 0.04 | 0.37 | 38220 | 0.024 | 1830 | 30570 | 0.017 1060 | 19110 | 0.015 585 15290 | 0.013 410
<12D| 0.03 | 0.33 | 33440 | 0.021 1400 | 26750 | 0.013 710 16720 | 0.012 395 13380 | 0.010 275
>12D| 0.02 | 0.30 | 28660 | 0.018 1030 | 22930 | 0.010 450 14330 | 0.009 250 11460 | 0.008 175
<6D | 0.06 | 0.52 | 39810 | 0.035 | 2790 | 31850 | 0.032 | 2010 | 23890 | 0.028 1340 | 15920 | 0.025 780
<8D | 0.05 | 0.48 | 35830 | 0.032 | 2260 | 28660 | 0.026 1460 | 21500 | 0.023 975 14330 | 0.020 570
1.2 |[<10D| 0.04 | 0.44 | 31850 | 0.028 1780 | 25480 | 0.020 1030 | 19110 | 0.018 685 12740 | 0.016 400
<12D| 0.03 | 0.39 | 27870 | 0.025 1370 | 22290 | 0.015 690 16720 | 0.014 460 11150 | 0.012 270
>12D| 0.03 | 0.36 | 23890 | 0.021 1000 | 19110 | 0.011 430 14330 | 0.010 290 9550 | 0.009 170
<6D | 0.08 | 0.65 | 31850 | 0.045 | 2870 | 25480 | 0.041 2060 | 19110 | 0.036 | 1375 | 12740 | 0.032 805
<8D | 0.06 | 0.61 | 28660 | 0.041 2320 | 22930 | 0.033 1500 | 17200 | 0.029 | 1005 | 11460 | 0.026 585
1.5 |£10D| 0.05 | 0.55 | 25480 | 0.036 1830 | 20380 | 0.026 1060 | 15290 | 0.023 705 10190 | 0.020 410
<12D| 0.04 | 0.49 | 22290 | 0.032 1400 | 17830 | 0.020 710 13380 | 0.018 470 8920 | 0.015 275
>12D| 0.03 | 0.44 | 19110 | 0.027 1030 | 15290 | 0.015 450 11460 | 0.013 295 7640 | 0.011 175
<6D | 0.10 | 0.87 | 23890 | 0.060 | 2870 | 19110 | 0.054 | 2060 | 14330 | 0.048 1375 9550 | 0.042 800
<8D | 0.09 | 0.81 | 21500 | 0.054 | 2320 | 17200 | 0.044 | 1500 | 12900 | 0.039 | 1005 8600 | 0.034 585
2 |<10D| 0.07 | 0.74 19110 | 0.048 1830 | 15290 | 0.035 1060 | 11460 | 0.031 705 7640 | 0.027 410
<12D| 0.06 | 0.65 | 16720 | 0.042 1400 | 13380 | 0.026 710 10030 | 0.024 470 6690 | 0.021 275
>12D| 0.05 | 0.59 | 14330 | 0.036 1030 | 11460 | 0.019 450 8600 | 0.017 295 5730 | 0.015 175
o n Vf
(rpm) | (mm/min)
N 45° x1.65 | x1.65
“ 30° x1.30 | x1.30
15° x1.15 | x1.15
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UH - 45+70 HRC OSAWA

NM
UHCSB2 = w2758
30° BALL NOSE| | Z2 BALL
cylindrical shank, 2 flutes ball nose
% % * d<D R
‘* 1st choice ¥ suitable — v /
o] | [ P
v T
l——]
‘ L
D D Tol. R RTol. d(hé) I I L z EDP No. Stock
1 0/-0.012 0.50 +/-0.005 6 1.5 40 2 UHCSB2010 h
1.5 0/-0.012 075 +/-0.005 6 2.5 40 2 UHCSB2015 h
2 0/-0.012 1.00 +/-0.005 6 40 2 UHCSB2020 h
25 0/-0.012 1.25 +/-0.005 6 3 50 2 UHCSB2025 h
3 0/-0.012 1.50 +/-0.005 6 4.5 50 2 UHCSB2030 h
a 0/-0.012 2.00 +/-0.005 6 6 50 2 UHCSB2040 h
5 0/-0.012 2.50 +/-0.005 6 7.5 50 2 UHCSB2050 h
6 0/-0.012 3.00 +/-0.010 6 9 50 2 UHCSB2060 h
8 0/-0.015 4.00 +/-0.010 8 12 50 2 UHCSB2080 h
10 0/-0.015 5.00 +/-0.010 10 15 60 2 UHCSB2100 h
12 0/-0.015 6.00 +/-0.010 12 18 60 2 UHCSB2120 h
14 0/-0.030 7.00 +/-0.020 14 32 90 2 UHCSB2140 h
16 0/-0.030 8.00 +/-0.020 16 32 90 2 UHCSB2160 h
18 0/-0.030 9.00 +/-0.020 18 38 100 2 UHCSB2180 h
20 0/-0.030 10.00 +/-0.020 20 38 100 2 UHCSB2200 h

h stock standard ¥ non-standard stock M stock exhaustion
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UH - 45+70 HRC

OSAWA

CUTTING PARAMETERS

Material
s | EREEEE  RBREEEAD 2| +3)
ISO 513
Hardness/Rm < 45 HRC 45 - 55 HRC 55-60 HRC 60 - 65 HRC
ap x ae 0.05D x 0.2D 0.05D x 0.2D 0.05D x 0.2D 0.05D x 0.2D
Vc (m/min) 140-180 100-140 80-100 60-80
D D (eff.) n fn Vf n fn Vf n fn Vf n fn Vf
(mm) | (mm) | (rpm) |(mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min) | (rpm) |(mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min)
1 0.44 | 40000 | 0.009 720 38220 | 0.008 620 28660 | 0.007 410 22290 | 0.006 280
1.5 | 0.65 | 33970 | 0.012 820 25480 | 0.011 550 19110 | 0.010 370 14860 | 0.008 250
.p: 2 | 0.87 | 25480 | 0.012 610 19110 | 0.011 410 14330 | 0.010 280 11150 | 0.008 190
2.5 | 1.09 | 20380 | 0.015 610 15290 | 0.014 410 11460 | 0.012 280 8920 0.011 190
COEVING 3 | 1.31 | 16990 | 0.018 | 610 | 12740 | 0.016 | 410 | 9550 | 0.014 | 280 | 7430 | 0.013 | 190
4 1.74 | 12740 0.025 640 9550 0.023 430 7170 0.020 290 5570 0.018 190
5 |2.18 | 10190 | 0.032 650 7640 0.029 440 5730 0.026 290 4460 0.022 200
6 | 2.62| 8490 0.038 650 6370 0.034 440 4780 0.030 290 3720 0.027 200
8 | 3.49 | 6370 0.048 610 4780 0.043 410 3580 0.038 270 2790 0.034 190
10 | 4.36 | 5100 0.057 580 3820 0.051 390 2870 0.046 260 2230 0.040 180
12 | 5.23 | 4250 0.067 570 3180 0.060 380 2390 0.054 260 1860 0.047 170
14 | 6.10 | 3640 0.08 580 2730 0.072 390 2050 0.064 260 1590 0.056 180
16 | 6.97 | 3180 0.095 600 2390 0.086 410 1790 0.076 270 1390 0.067 180
18 | 7.85 2830 0.108 610 2120 0.097 410 1590 0.086 270 1240 0.076 190
20 | 8.72 | 2550 0.108 550 1910 0.097 370 1430 0.086 250 1110 0.076 170
o n vf
N (rpm)  |(mm/min)
“ 15° x 1.1 x 1.1
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UH - 45+70 HRC OSAWA

UH250 osama [y w o Fl Y|P
cylindrical shank, 2 flutes ball nose, long reach 3°° EECNEE| [eZzEn

and reduced neck

I % *

* 1stchoice ¥ suitable —
dre)} |
m * @7

COPYING
D D Tol. R R Tol. d(hé) | 1 d1 L z EDP No. Stock
0/-0.012 0.50 +/-0.005 4 1 2.2 0.95 50 2 UH250010 h
1.5 0/-0.012 0.75 +/-0.005 4 1.5 3 1.45 50 2 UH250015 h
2 0/-0.012 1.00 +/-0.005 6 2 4 1.95 50 2 UH250020 h
25 0/-0.012 1.25 +/-0.005 6 4 10 2.40 50 2 UH250025 h
3 0/-0.012 1.50 +/-0.005 6 3 6 2.85 60 2 UH250030 h
4 0/-0.012 2.00 +/-0.005 6 4 8 3.85 70 2 UH250040 h
5 0/-0.012 2.50 +/-0.005 6 5 10 4.85 80 2 UH250050 h
6 0/-0.012 3.00 +/-0.010 6 6 12 5.85 90 2 UH250060 h
8 0/-0.015 4.00 +/-0.010 8 8 16 7.70 100 2 UH250080 h
10 0/-0.015 5.00 +/-0.010 10 10 20 9.70 100 2 UH250100 h
12 0/-0.015 6.00 +/-0.010 12 12 24 11.70 110 2 UH250120 h
14 0/-0.030 7.00 0/-0.020 14 32 80 13.00 125 2 UH250140 h
16 0/-0.030 8.00 0/-0.020 16 32 80 15.00 125 2 UH250160 h
18 0/-0.030 9.00 0/-0.020 18 38 80 17.00 125 2 UH250180 h
20 0/-0.030 10.00 0/-0.020 20 38 80 19.00 125 2 UH250200 h

h stock standard ¥ non-standard stock M stock exhaustion
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UH - 45+70 HRC

OSAWA

CUTTING PARAMETERS

Material
cor | DDEERE DRDDD o s
ISO 513
Hardness/Rm < 45 HRC 45 - 55 HRC 55-60 HRC 60 - 65 HRC
ap x ae 0.05D x 0.2D 0.05D x 0.2D 0.05D x 0.2D 0.05D x 0.2D
Vc (m/min) 120-160 90-130 70-90 50-70
D D (eff.) n fn Vf n fn Vf n fn Vf n fn Vf
(mm) | (mm) | (rpm) |(mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min) | (rpm) |(mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min)
1 0.44 | 30000 | 0.015 900 30000 | 0.014 810 25480 | 0.012 610 19110 | 0.011 400
N 2 0.87 | 22290 | 0.021 950 17520 | 0.019 670 12740 | 0.017 430 9550 0.015 280
== 3 1.31 | 14860 | 0.027 810 11680 | 0.024 570 8490 0.022 370 6370 0.019 240
4 1.74 | 11150 | 0.037 820 8760 0.033 580 6370 0.029 370 4780 0.026 240
5 2.18 | 8920 0.045 800 7010 0.041 570 5100 0.036 370 3820 0.032 240
6 2.62 | 7430 0.051 760 5840 0.046 540 4250 0.041 350 3180 0.036 230
8 3.49 | 5570 0.060 660 4380 0.054 470 3180 0.048 300 2390 0.042 200
10 | 4.36 | 4460 0.068 610 3500 0.061 430 2550 0.054 280 1910 0.048 180
12 | 5.23 | 3720 0.077 570 2920 0.069 400 2120 0.061 260 1590 0.054 170
14 | 6.10 | 3180 0.089 570 2500 0.080 400 1820 0.071 260 1360 0.062 170
16 | 6.97 | 2790 0.102 570 2190 0.092 400 1590 0.082 260 1190 0.071 170
18 | 7.85 | 2480 0.115 570 1950 0.103 400 1420 0.092 260 1060 0.080 170
20 | 8.72 | 2230 0.132 590 1750 0.119 420 1270 0.106 270 960 0.092 180
o n Vf
(rpm)  |(mm/min)
“": 30° x0.8 | x08
COPYING 15° x0.7 x 0.7
0° x 0.6 x 0.6

641



UH - 45+70 HRC OSAWA

UH253 | 2 2B

cylindrical shank, 2 flutes ball nose, extra-long reach
and reduced neck

g

22 BALL

| x| I *

(il,<D /R
* Tstchoice % suitable are} | | @TD
= Sl

GCOPYING b=
‘ L

D D Tol. R R Tol. d(hé) 1 " d1 L z EDP No. Stock
0/-0.020 0.50 0/-0.020 6 3 7 0.90 75 2 UH25301075 h
1 0/-0.020 0.50 0/-0.020 6 3 10 0.90 100 2 UH253010100 h
1.5 0/-0.020 0.75 0/-0.020 ) 3 10 1.40 75 2 UH25301575 h
1.5 0/-0.020 0.75 0/-0.020 6 3 15 1.40 100 2 UH253015100 h
2 0/-0.020 1.00 0/-0.020 6 4 14 1.90 75 2 UH25302075 h
2 0/-0.020 1.00 0/-0.020 6 4 20 1.90 100 2 UH253020100 h
2.5 0/-0.020 1.25 0/-0.020 6 4 18 2.40 75 2 UH25302575 h
3 0/-0.025 1.50 0/-0.020 6 5 21 2.80 75 2 UH25303075 h
3 0/-0.025 1.50 0/-0.020 6 5 30 2.80 100 2 UH253030100 h
4 0/-0.025 2.00 0/-0.020 6 8 28 3.70 75 2 UH25304075 h
4 0/-0.025 2.00 0/-0.020 6 8 40 3.70 100 2 UH253040100 h
5 0/-0.025 2.50 0/-0.020 6 9 50 4.60 100 2 UH253050100 h
6 0/-0.025 3.00 0/-0.020 6 10 60 5.50 100 2 UH253060100 h
6 0/-0.025 3.00 0/-0.020 6 10 60 5.50 150 2 UH253060150 h
8 0/-0.030 4.00 0/-0.020 8 12 60 7.40 100 2 UH253080100 h
8 0/-0.030 4.00 0/-0.020 8 12 80 7.40 150 2 UH253080150 h
10 0/-0.030 5.00 0/-0.020 10 14 85 9.20 125 2 UH253100125 h
10 0/-0.030 5.00 0/-0.020 10 14 100 9.20 150 2 UH253100150 h
12 0/-0.030 6.00 0/-0.020 12 16 85 11.00 125 2 UH253120125 h
12 0/-0.030 6.00 0/-0.020 12 16 110 11.00 150 2 UH253120150 h
14 0/-0.030 7.00 0/-0.020 14 32 110 13.00 150 2 UH253140150 h
14 0/-0.030 7.00 0/-0.020 14 32 150 13.00 200 2 UH253140200 h
16 0/-0.030 8.00 0/-0.020 16 32 110 15.00 150 2 UH253160150 h
16 0/-0.030 8.00 0/-0.020 16 32 150 15.00 200 2 UH253160200 h
20 0/-0.030 10.00 0/-0.020 20 38 110 19.00 150 2 UH253200150 h
20 0/-0.030 10.00 0/-0.020 20 38 150 19.00 200 2 UH253200200 h

h stock standard ¥ non-standard stock M stock exhaustion
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UH - 45+70 HRC

OSAWA

CUTTING PARAMETERS

Material
s | EREERE ERDESE r2| 3]
1SO 513
Hardness/Rm <45 HRC 45 - 55 HRC 55 - 60 HRC 60 - 65 HRC
ap x ae 0.05D x 0.2D 0.05D x 0.2D 0.05D x 0.2D 0.05D x 0.2D
Vc (m/min) 110-150 80-120 60-80 40-60
D |D(eff.) n fn Vf n fn vf n fn Vf n fn Vf
(mm) | (mm) | (rpm) |(mm/rev) | (mm/min) | (rpm) |(mm/rev)| (mm/min) | (rpm) |(mm/rev) | (mm/min) | (rpm) | (mm/rev) | (mm/min)
1 0.44 | 30000 | 0.021 1280 30000 | 0.019 1150 22290 | 0.017 760 15920 | 0.015 470
N 2 0.87 | 20700 | 0.021 880 15920 | 0.019 610 11150 | 0.017 380 7960 0.015 240
== 3 1.31 | 13800 | 0.027 750 10620 | 0.024 520 7430 0.022 320 5310 0.019 200
4 1.74 | 10350 | 0.037 760 7960 0.033 520 5570 0.029 330 3980 0.026 200
5 2.18 | 8280 0.045 750 6370 0.041 520 4460 0.036 320 3180 0.032 200
6 2.62 | 6900 0.051 700 5310 0.046 490 3720 0.041 300 2650 0.036 190
8 3.49 | 5180 0.060 620 3980 0.054 430 2790 0.048 270 1990 0.042 170
10 | 4.36 | 4140 0.068 560 3180 0.061 390 2230 0.054 240 1590 0.048 150
12 | 5.23 | 3450 0.077 530 2650 0.069 360 1860 0.061 230 1330 0.054 140
14 | 6.10 | 2960 0.089 530 2270 0.080 360 1590 0.071 230 1140 0.062 140
16 | 6.97 | 2590 0.102 530 1990 0.092 370 1390 0.082 230 1000 0.071 140
18 | 7.85 | 2300 0.115 530 1770 0.103 370 1240 0.092 230 880 0.080 140
20 | 8.72 | 2070 0.132 550 1590 0.119 380 1110 0.106 230 800 0.092 150
o n Vf
(rpm)  |(mm/min)
“": 30° x0.8 | x08
COPYING 15° x0.7 x 0.7
0° x 0.6 x 0.6
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