SCELY % N SR EY
=R - KESNI

Achieves high speed and long tool life even
in direct milling of hardened steels !
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Newly developed Super-heat-resistant and super-hard coating
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New development! Introducing the WX Super Coating!
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Super-heat resistance and super-hard coating born by nanotechnology.
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Oxidation temperature is 1300C ! @ *ﬁ‘!u .
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— High speed and long tool life in hardened steels!
— ' ' Hardened Steels (~70HRC : SKD11,SKD61,SKH)
L o = Pre-Hardened Steels
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Long tool life in high speed and dry milling!
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Good performance & High precision!
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Surface Hardness and Oxidation Temperature of WX Super Coating Applications for WX Super Coating
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. IMI=EY| cutting Data
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WXS-EBD SKD1 1 (62HRC) A3AL

WXS-EBD Milling in SKD11(62HRC)

FSKD11(62HRC)HIM LA, FHFF ZRIWXBR R R & 1% H i B ERIBR .

When milling in SKD11(62HRC), the wear-resistant of the new WX super coating was demonstrated.

ER7IR

WXS-EBD R3
Tool
IR
nmm | SKD11(62HRC)
EFEERE i
Speed 11,000min-1
HEIERE i
e 2,200mm/min (0.1mm/t)
PHIAR | REnI
Milling Method | Pocket Milling
TIiRE =
Milling Deptt aa=0.1mm Pf=0.12mm
PIElEE | SR
Coolant Air Blow
ERgE | amI (BT40)
Machine Vertical Machining Center (BT40)
29.8mm

i 9.6mm
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Conical Angle 1°
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Flank Wear at Ball Nose
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Competitor A L Not Continued Y,

1
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5
BUfE 0 T M Pockets (pos)

T EE BRI Atter Pockets Milling

Hftr & A

Competitor A

WXS-EBD

WXS-EBD SKD1 1 (62HRC) #9311

WXS-EBD Milling in SKD11(62HRC)
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The newly developed WX Super Coating offers high precision milling by maintaining the radius shape for extended periods.

#ERNR | wxs-EBD R1X4
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Wor ol | SKD11 (62HRC)

Elpfdﬁﬁ 32,000min-"

HEARE | 2,800mm/min (0.038mm/)
MR | mEmT

Milling Method | Pocket Milling

RE E

Miﬁﬂ beptn | 82=0.04mm _ P£=0.05mm
A 4t

Coolant Air Blow

EHigE I m Il

Machine Vertical Machining Center (HSK-E32)

23mm

5mm

#fa”

Conical Angle 1°

0.14

E . ——WXS-EBD .
E§ . —— H{pJ 3K A Competitor A
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NI SERRBE T) 224k Condition of the Cutting Edge at the End of Milling
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. MIEY cutting Data

xRN
WXS-EBD SKH51 (65HRC) it -.
WXS-ESBD Milling insSKHE 'I%SHgSs c) B‘JMI -_ S )

HEEEMBESHRC)FIMI R, FAXWXEBLRERIBEREI T A TR EML,

Even when working in hard, 65 HRC material, the newly developed WX Super Coating enabled the end mill to operate stably without chipping.

?g JJ! wa-EBD R5 0_20 ----------------------------------------------------------------------------------------------
MIME E —=— WXS-EBD WMNRE
Work Material SKH51 (65HRC) §-§ —o— H{l/ 3 A compstitor A Chipping
EtEE 2 0051 W B compettorB e
Speed 5.700min-1 ;i /m\
HIEE | 1,140mm/min (0.1mm/t) Eg i e e e 1 Moo et
EAR | BEWT 25
Milling Method | Pocket Milling e o e LS car R R e
TIRE 8a=0.2mm Pf=0.5mm =
Milling Depth
TR | 0% , , , ,
Coolant Air Blow 0 2 4 6 8 10 12 14 18 18 20
B BT AL T e BT Pockets (5s)
I T EEHRARF After Pockets Milling

e WXS-EBD R KA A KB

Pockets pes pes pos

L >

Dt e O S

#as’
Conical Angle 3°

WXS-EBD HPM38 (52HRC) a9l LT

WXS-EBD Milling in HPM38(52HRC)

HAHEMESZHIEGEHIMIS, HFZHIWBRRERTIELEHEXRIBT.

The intense ups & downs of 3D Milling demonstrates the power of the newly-developed WX Super Coating.

BRAR | wxs-EBD R3 Q2= L
Jool | £ —=— WXS-EBD
InIME | HPM38 (52HRC) g A ot e R —— JABTH A CompetitorA
e = —o— H#h "5 B Competitor B
EIFEE | 13,000min-t CEITIEEET e e e
HERER | 3,120mm/min (0.12mm/t) Rl 6o o o o s e s
UE_\z
MEAR | SREmT B e e e D S
Milling Method | 3D Milling W
iR . & B S
Milling Depth @a=0.3mm Pf=0.6mm 0.02
DHEA | SHK . . . . .
Coolant Air Blow 0 50 100 150 200 250 300
g T N
m? i\rzﬁeg?mﬁrﬁmg%::?){mm HIHHE B Milling Length (m)
MINW!*E&R After Pockets Milling
et WXS-EBD oA i
heE 128m 70m 128m
IR
Cutting Edge




. MIEYS| cutting Data
WXS-EMS SKD11 (60HRC) By :E T

WXS-EMS High Speed Milling in SKD1 1(80HRC)

HERABANSEEMBSENLT, FFRXNWXELRRERFEHRKXHZR.

In high-speed milling of heat-generating hardened materials, the effect of the WX Super Coating was clearly demonstrated.

ERR

L WXS-EMS ¢10

InIHE

Work Material | SKD11 (60HRC)

T Fjllisk B : ‘o
Miling Speod 150m/min (4,800min-1)
briiopt 3 s

il 860mm/min (0.03mm/t)
TIHIAR NEnT

Milling Method | Side Milling Down Cut
IiRE o

M“i:lng da=10mm ar=0.5mm
WiklimA | sS4

Coolant Air Blow

EHg& I mI i (BT40)
Machine Vertical Machining Center (BT40)

da=10mm

— P amosme

- WXS-EBD
—o— H{th "3 A Competitor A
0107 —»— Hf"5 B competitor B

& ) ER R (mm)
Flank Wear

0 5 10 15 20
$1814< BE Milling Length (m)

mI16.8mGRIEERARSL After Miling 16.8m

WXS-EMS Httr & A Hitr%B

Competitor A Competitor B




. MIZEYG cutting Data ¥ 75 ' 2 X
WXS-LN-EBD SKD61 (50HRC) By¥4iHn T R — 2)

Micro-machining SKDE 1 (50HRC) with the WXS-LN-EBD

FE7JERO.EFFETUIM I H, A RBWXBLRERTIRERZFEH R FAIMERE.

Micromachining with small RO.2 end mills demonstrates the capabilties of the newly-developed WX Super Coating.

ERIA
L WXS-LN-EBD R0.2X1 i
B | SKDS1 (50HRC) R —= WXS-LN-EBD
s@pﬁﬂgﬁ 40,000min- E ; —— H{li"3 A compstitor A

“ = S .45t
HISRE | 420mm/min (0.005mm/t) Ez

o g=
HIAR AT = 5
Milling Method | Pocket Milling uFE;
.m ! _ Jé ........................................................................................
Mﬁg Deptn | 82=0-006mm  Pf=0.012mm ?E i
il 4R g
Coolant Air Blow
ERieE I T s (HSK-E32) ; i ;
Machi Vertical Machining Center (HSK-E32) 0 2 4 [ 8

BB hn T A8 Pockets (pes)
NI BB EEHRAR R Arter Pockets Milling
L WXS-LN-EBD el

s
Conical Angle 3°

WXS-LN-EBD SKD61 (50HRC) &gin T R — g)

WXS-LN-EBD Milling in SKD&1 (50HRC)

IMBACEIIRSL (4048) SETIRUMTI A, WMEERIEHTFRWXEBERERMBMERE.

Even when working with a small-diameter ball nose with a long neck (for rib processing), the newly developed ultra-hard WX Super Coating exhibited superior performance.

B T —/E (R NEELEIN TS B BEIRAR L Wear Comparison After Milling 1 Pocket (Milling 2 hours)

ER7IR | wxs-LN-EBD R0.5X6

Tool

0.10 ...........................................................................................
IH 1
II#ME | SKD61 (50HRC) 0.09
E%iEEE i 0.084
Speed A0 D! .| FOSUUUUUUUUNURTUURIUY ISUUNUNUUUURUROURUUEN USRS .. TRUSRN N @ _______
BHsE :
HEEE | 900mm/min (0.012mm/t) @
mEAER | BEMI T e e ¢ e

Milling Method | Pocket Milling

RE i

Milling Depth aa=0.015mm Pf=0.03mm

bl kil 0.04

b it e @

ERSLAPIR TIE B R (mm)
Flank Wear at Ball Nose

fERigE | IXmMIFd (HSK-E32)

Machine Vertical Machining Center (HSK-E32) o .y
0.02 @ 1

TR N
Cutting Edge

#m
Conical Angle 1° 7 WXS-LN-EBD Hitt" KA Hitt % B HiHC

End Mill Competitor A Competitor B Competitor C




WXBR iR E27) 3k L5 T)
WX Super Coating Two Flute Ball Nose

WXS-EBD

—— . & :%; g

L
L% 0N .1 ¢ . . |- ] &~
Tool Material Ultra Fine Grain Carbide
.ﬁﬁﬂbﬂ SR e e T Y Mﬁ%ﬁ s:lps::-:::mg&s;;l:e
Surface Treatment WX Super Coating and supet hardness!
ORZEIFE i RS1  £0.005mm
Tolerance of Ball Nose Radius 1<R=6 =0.007mm
6<R =0.010mm
Helix Angle

B A e AN ER o T4 48 *
Seamless ball-side

& BWXBERRE
LR TEEEMRNSIE - BENT

— The newly developed WX Super Coating achieves
high-speed, high-precision milling of hard materials.

FRRE TRRAMERE KT

(RIATHBENWEXTFNE)
A short fiute length has been adopted to enhance tool rigidity
* RBUT%%E%K& (sizes below R3 are shaped with a neck recess).
S ball-side Iv] :R=6
B4 :mm Unit:mm
Bms % K DI S W& R ;& E &
EDP No. RAxL: L Lc d L1 da Stock
3041410 R05 X 2 50 1 4 2 0.95 @
3041415 R 075X 3 50 15 4 3 1.45 o
3041420 R1 X 4 50 2 6 4 1.95 o
3041430 R15 X 6 60 3 6 6 2.85 ®
3041440 R2 X 8 70 4 6 8 3.85 ®
3041441 R2 X 84 60 4 4 8 3.85 [
3041450 R 25 X10 80 5 6 10 4.85 @
3041460 R 3 20 9 6 = = (]
3041480 R 4 100 12 8 — — @
3041500 R5 100 15 10 — — o
3041520 R 6 110 18 12 — = °
3041560 R 8 140 24 16 = = ®
3041600 R10 160 30 20 = = ®
3041650 R12.5 180 38 25 == = o

@—i7EE%R @—Standard stock tem.



WXBEiRE27)RIABKRLHKT) (RAHER)

WX Super Coating Two Flute Ball Nose + with Long neck (for Rib processing)

WXS-LN-EBD [ETEIEN

~Eﬂ9— —Eﬁ—*’ﬂ F+3
g g) &, J'
L1
|
®H R B4F mm Unitmm
BRs RxEHIE 2K DKk WE| IE W 7R T ##A o KEEEUE (Le) 1 E 7
EDP No. RxL: L e | d de a0 | 1 130 | 2 230 | o Stock
<= 3050303 R0.15 X 1.5 45 | 024 4 | 028 | 1.64 1.78 | 1.92 207 | 222 237 @
<> 3049933 RO15 X 175 | 45 | 024 | 4 | 028 | 191 207 | 223 239| 255 271 | @
<& 3050304 R0.15 X 2 45 | 024 4 | 028 | 218 235 | 253 270 | 288 305 @
<> 3049934 RO15 X 225 | 45 | 024 | 4 | 028 | 245 264 | 283 302 | 320 338 @
<& 3050305 R0.15 X 2.5 45 | 024 4 | 028 | 272 293 | 313 333 | 352 371 @
«=» 3050306 RO.15 X 3 45 | 024 4 | 028 | 326 349 | 372 | 394 | 415 436 @
< 3050307 RO.15 X 35 45 | 024 4 | 028 | 379 406 | 431 454 477 499 @
<=» 3050308 RO.15 X 4 45 | 024 4 | 028 | 433 462 | 489 514 538 561 | @
<& 3050309 R0.15 X 4.5 45 | 024 4 | 028 | 486 518 | 547 574 | 599 624 @
<& 3050310 RO.15 X 5 45 | 024 | 4 | 028 | 540 574 | 604 632 659 686 @
<& 3050401 RO.2 X 0.8 45 | 03 4 | 037 | 087 095 | 103 113 | 123 134 @
<E» 3050402 RO.2 X 1 45 | 03 4 | 037 | 100 118 | 129 139 | 151 163 | @
< 3050403 RO2 X 15 45 | 03 4 | 037 | 163 176 | 1.90 204 | 219 234 @
<& 3050404 RO2 X 2 45 | 03 4 | 037 | 217 234 | 251 268 | 285 301 | @
< 3050405 RO.2 X 25 45 | 03 4 | 037 | 271 291 | 311 330 349 367 @
<=» 3050406 RO.2 X 3 45 | 0.3 4 | 037 | 324 348 | 370 391 | 412 432 | @
< 3050407 RO.2 X 35 45 | 03 4 | 037 | 378 404 | 428 451 | 474 495 @
«E» 3050408 R0.2 X 4 45 0.3 4 037 | 432 460 | 486 5.11 535 5.58 o
<@ 3050409 RO.2 X 45 45 | 03 4 | 037 | 485 516 | 544 570 | 595 620 | @
<& 3050410 RO2 X 5 45 | 03 4 | 037 | 538 571 | 601 629 | 655 682 @
< 3050411 RO2 X 55 45 | 03 4 | 037 | 591 627 658 687 | 715 744 @
<& 3050412 RO.2 X 6 45 | 03 4 | 037 | 645 682 | 715 7.46 | 775 806 @
<= 3050500 RO.25 X 1 45 | 04 4 | 045 | 108 117 | 126 136 | 147 158 @
<=» 3050501 R0.25 X 15 45 | 04 4 | 045 | 162 174 | 187 200 | 214 228 @
«E» 3050502 R0.25 X 2 45 0.4 4 045 | 216 @ 2.31 247 | 263 | 279 296 o
<G> 3049952 R0.25 X 2.5 45 | 04 4 | 045 | 269 @ 288 | 307 325 | 343 361 | @
< 3050503 R0.25 X 3 45 | 04 4 | 045 | 323 344 | 365 386 | 406 425 @
<& 3049953 R0.25 X 35 45 | 04 4 | 045 | 376 @ 400 | 424 446 | 467 488 @
< 3050504 R0.25 X 4 45 | 04 4 | 045 | 429 456 481 505 528 551 | @
<E» 3049954 R0.25 X 45 45 | 04 4 | 045 | 483 512 | 539 565 589 613 @
<& 3050505 R0.25 X 5 45 | 04 4 | 045 | 536 567 596 623 649 675 @
<E» 3049955 R0.25 X 5.5 45 | 04 4 | 045 | 589 622 | 653 681 | 709 737 @
«E» 3050506 R0.25 X 6 45 0.4 4 045 | 642 677 | 710 739 | 7.68 7.99 o
<> 3050507 R0.25 X 7 45 | 04 4 | 045 | 748 787 | 822 854 | 888 924 @
<& 3050508 R0O.25 X 8 45 | 04 4 | 045 | 853 896 934 969 | 1007 1048 @
<& 3050509 RO.25 X 9 45 | 04 4 | 045 | 959 10.05 | 1045 1084 | 1127 1172 @
< 3050510 R0.25 X 10 45 | 04 4 | 045 (1064 1113 | 1156 11.99 | 1246 1297 @
«E» 3050601 RO.3 X 1.2 45 | 05 4 | 055 | 1.30 140 | 151 162 | 174 18 @
3050602 RO3 X 2 45 | 05 4 | 055 | 216 231 | 247 263 | 279 296 @
<> 3049962 RO.3 X 25 45 | 05 4 | 055 | 269 288 | 307  325| 343 361 @
3050603 RO3 X 3 45 | 05 4 | 055 | 323 344 | 365 386 | 406 425 @
<> 3049963 RO3 X 35 45 | 05 4 | 055 | 376 @ 400 | 424 446 | 467 488 @
3050604 RO3 X 4 45 | 05 4 | 055 | 429 456 481 506 | 528 551 | @
<E» 3049964 RO3 X 45 45 | 05 4 | 055 | 483 512 | 539  565| 589 613 | @

@=1R#ERFR @=Standard stock item.
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WX Super Coating Two Flute Ball Nose = with Long neck (for Rib processing)

WXS-LN-EBD [EEHIES

%17 ML TR o FISCERB K (Le)

Effective Neck length (Le) depending on Inclined Angle (a) of workpiece

LhrHRRK
Le

L T
&

LEHRIEE R B RIER
RTRATH

No numerical value means no

interference with workpiece.

®E R B4F :mm Unitmm
BRS RxBEHIE 2K DK WE ML W R T AR o HEERERI (Le) #1 E 5
EDP No. RxL1 L Le | d da 30° | 1) 1°30° 2° 2°30° 3 Stock
3050605 RO3 X 5 45 | 05 4 | 055 | 536 567 596 623 649 675 @
<=» 3049965 RO.3 X 55 45 | 05 4 | 055 | 589 622 653 681 709 737 @
3050606 RO3 X 6 45 | 05 4 | 055 642 677 | 710 7.39 | 768 | 799 | @
<> 3049966 RO.3 X 65 | 45 | 05 4 | 055 | 695 732 766 797 828 | 862 | @
< 3050607 RO3 X 7 45 | 05 4 | 055 | 748 787 822 854 888 924 @
< 3049967 RO3 X 75 | 45 | 05 4 | 055 | 800 842 878 912 | 947 | 986 @
3050608 RO3 X 8 45 | 05 4 | 055 | 853 896 6 9.34 9.69 1007 1048 @
<=» 3049968 RO3 X 85 | 45 | 05 4 | 055 | 906 951 990 1027 1067 | 1110 | @
<@ 3050609 RO3 X 9 45 | 05 4 | 055 | 959 10.05 1045 1084  11.27 | 1172 | @
<E» 3049969 RO.3 X 95 | 45 | 05 4 | 055 [ 1011 1059 | 11.01 | 11.42 | 11.86 | 1235 | @
«E» 3050610 R0.3 X 10 45 0.5 4 0.55 | 10.64 | 11.13 | 11.56 | 11.99 | 12.46 | 12.97 ]
<& 3050611 RO.3 X 11 50 | 05 4 | 055 |11.69 1221 | 1267 | 1314 | 1366 | 1421 | @
< 3050612 RO.3 X 12 50 | 05 4 | 055 | 1274 1329 | 1378 | 1429 | 14.85 | 1545 @
3050802 RO4 X 2 45 | 06 4 | 075 | 216 231 | 247 | 263 | 279 | 29 | @
<= 3050803 RO4 X 3 45 | 06 4 | 075 | 323 344 365 386 406 425 @
3050804 RO4 X 4 45 | 06 4 | 075 | 429 456 481 506 528 551 | @
<& 3050805 RO4 X 5 45 | 06 4 | 075 | 536 567 596 623 649 675 @
3050806 R0.4 X 6 45 0.6 4 0.75 642 | 677 | 710 | 7.39 | 7.68 | 7.99 { ]
<@ 3050807 RO4 X 7 45 | 06 4 | 075 | 748 787 | 822 854 888 | 924 | @
3050808 RO4 X 8 45 | 06 4 | 075 | 853 896 934 969 | 1007 | 1048 @
3050810 RO.4 X 10 45 | 06 4 | 075 | 1064 1113 | 1156 | 11.99 | 1246 | 1297 @ @
<= 3050812 RO.4 X 12 50 | 06 4 | 075 | 1274 1329 | 1378 | 1429 | 14.85 | 1545 | @
< 3051002 RO5 X 2 45 | 08 4 | 095 | 216 231 247 263 279 29 @
3051003 RO5 X 3 45 | 08 4 | 095 | 323 344 365 386 406 425 @
3051004 RO5 X 4 45 | 08 4 | 095 | 429 456 481 506 528 551 @
3051005 RO5 X 5 45 | 08 4 | 095 | 536 567 596 623 649 | 675 @
3051006 RO5 X 6 45 | 08 4 | 095 | 642 677 710 739 768 | 799 | @
3051007 RO5 X 7 45 | 08 4 | 095 | 748 787 | 822 854 | 888 | 924 @
3051008 RO5 X 8 45 | 08 4 | 095 | 853 896 6 934 9.69 1007 | 1048 @
3051009 RO5 X 9 45 | 08 4 | 095 | 959 10.05 1045 1084 1127 | 1172 | @
3051010 RO5 X 10 45 | 08 4 | 095 | 1064 1113 | 1156 | 11.99 | 1246 | 1297 @ @
3051012 RO.5 X 12 45 | 08 4 | 095 |1274 1329 | 1378 | 14.29 | 14.85 | 1545 | @
3051014 RO5 X 14 50 | 08 4 | 095 |14.83 1544 | 1599 | 1659 | 17.24 | 17.94 @
3051016 RO5 X 16 50 | 08 4 | 095 |16.92 1758 | 1821 | 18.89 | 1963 | 2043 | @
< 3051018 RO5 X 18 55 | 08 4 | 095 |19.01 1971 | 2043 | 21.19 | 2202 | 2291 | @
3051020 RO5 X 20 55 | 08 4 | 095 | 21.09  21.85 | 2264 | 2349 | 2441 | — &
<» 3051022 RO5 X 22 60 @ 08 4 | 095 | 2317 2399 2486 2579 26.80 | 27.88 @ @
«@» 3051202 RO6 X 24 | 45 1 4 | 115 | 258 277 | 295 313 330 348 | @
< 3051204 RO6 X 4 45 | 1 4 | 115 | 429 456 481 505 528 551 | @
3051206 R0.6 X 6 45 1 4 1.15 642 | 677 | 710 | 7.39 | 7.68 | 7.99 ®
< 3051208 RO6 X 8 45 | 1 4 | 115 | 853 896 9.34  9.69 1007 | 1048 @
< 3051210 R0.6 X 10 a5 | 1 4 | 115 [ 1064 1113 | 1156 | 11.99 | 1246 | 1297 | @
3051212 RO.6 X 12 45 | 1 4 | 115 | 1274 1329 | 1378 | 1429 | 14.85 | 1545 @ @
«<» 3051214 RO6 X 14 50 | 1 4 | 115 | 1483 1544 | 1599 | 1659 | 17.24 | 1794 | @

O=1REETFS @=Standard stock item.
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WX Super Coating Two Flute Ball Nose * with Long neck (for Rib processing)

WXS-LN-EBD LEEI

11

| L]
I . I y
—_— 8 ol
L1
L
W R BT :mm Unit:mm

BRS RxBR ' TAEEAETIE TS W L e o kA e (Le) %1 ® 7

EDP No. RxL: L Lc d d= | 30 1" 1°30° 2° l 2°30 K3 Stock
3051216 RO6 X 16 50 | 1 4 | 115 | 1692 | 1758 1821 | 18.89 1963 | 2043 @
3051218 RO6 X 18 55 | 1 4 | 115 19.01 | 19.71 2043 | 2119 2202 | 2291 | @
3051220 RO6 X 20 @ 55 | 1 4 | 115 | 21.09 | 21.85 2264 2349 2441 2540 @
3051503 RO75 X 3 = 45 | 12 4 | 145 | 323 | 344 365 386 406 425 @
3051504 RO.75 X 4 45 | 1.2 4 | 145 4290 456 481 | 505 528 551 @
3051506 RO.75 X 6 45 | 1.2 4 | 145 | 642 | 677 710 739 768 | 799 @
3051508 R0O.75 X 8 45 1.2 4 1.45 853 | 896 934 | 9.69 | 10.07 | 10.48 o
3051510 R0.75 X 10 45 | 1.2 4 | 145 1064 | 1113 1156 | 11.99 1246 | 1297 | @
3051512 R0.75 X 12 45 | 1.2 4 | 145 1274 1329 1378 | 1429 14.85 | 1545 @
3051514 RO75 X 14 | 50 | 1.2 | 4 | 145 1483 | 1544 1599 | 1650 | 17.24 | 17.94 | @
3051516 RO75 X 16 = 50 | 1.2 4 | 145 1692 | 1758 1821 | 18.89 19.63 | 2043 @
3051518 RO75 X 18 = 55 | 1.2 4 | 145 19.01 | 1971 2043 | 2119 2202 | 2291 | @
3051520 R0.75 X 20 55 | 1.2 4 | 145 2100 | 21.85 2264 | 2349 2441 | — °
3051522 RO.75 X 22 60 | 1.2 4 | 145 | 2317 | 2399 | 24.86 | 2579  26.80 | — o
3051530 R0.75 X 30 70 | 1.2 4 | 145 3146 3255 3373 | 3499 — — °
3051608 RO8 X 8 45 | 1.3 4 | 155 | 853 | 896 934 969 1007 | 1048 @
3051612 RO8 X 12 45 | 1.3 4 | 155 1274 1329 1378 | 1429 14.85 | 1545 @
3051616 RO8 X 16 @ 50 | 1.3 4 | 155 | 1692 | 1758 1821 | 18.89 1963 | 2043 @
3051620 RO8 X 20 @ 55 | 1.3 4 | 155 2109 | 21.85 2264 | 2349 2441 | — M
3052004 R X 4 45 | 16 4 | 195 | 429 | 456 481 | 506 528 551 @
3052006 Rt X 6 45 1.6 4 1.95 642 | 677 710 | 7.39 7.68 | 7.99 o
3052008 R X 8 45 | 16 4 | 195 853 896 9.34| 969 1007 | 1048 @
3052010 Rl X 10 45 | 16 4 | 195 | 1064 | 1113 1156 | 11.99 1246 | 1297 @
3052012 R1 X 12 45 | 16 4 | 195 1274 1329 1378 | 1429 1485 | 1545 @
3052014 R X114 | 5 | 1.6 4 | 195 1483 | 1544 1599 1659 17.24 | 1794 @
3052016 R X16 | 50 | 1.6 4 | 195 | 1692 | 1758 1821 | 18.89 1963 | 2043 @
3052018 R X 18 55 | 1.6 4 | 195 19.01 | 1971 2043 | 2119 2202 | 2291 | @
3052020 R1 X 20 55 | 1.6 4 | 1.95 21.00 | 21.85 2264 | 2349  — — o
3052022 R1 X 22 60 | 1.6 4 | 1.95 2317 | 2399 2486 | 2579 — — °
3052025 Rl X 25 65 | 1.6 4 | 195 2628 272 | 2819 | — — — °
3052030 R1 X 30 70 | 16 4 | 195 3146 3255 3373 | — — — °
3052035 Rl X 35 70 | 1.6 4 | 195 | 3662 | 37.90 — — — - @
3052040 R1 X 40 80 | 16 4 | 195 | 4179 | 4325 — - | = — °
3052510 R1.25 X 10 45 | 2 4 | 235 | 1051 | 1095  11.35 | 11.77 1223 | 1273 | @
3052515 R1.25 X 15 50 | 2 4 | 235 1572 | 1630 16.89 | 17.52 — — °
3052520 R1.25 X 20 55 | 2 4 | 235 | 2091 | 2165 2243 | — — — ®
3052525 R1.25 X 25 65 | 2 4 | 235 | 26.00 | 27.00  27.97 | — — — °
3052530 R1.25 X 30 70 | 2 4 | 235 3126 3235 — — — — o
3052535 R1.25 X 35 70 | 2 4 | 235 3643 3769 — — — — °
3053006 R15 X 6 | 50 | 24 6 | 285 633 663 691 | 717 | 745 | 776 | @
3053008 R15 X 8 @ 50 | 24 6 | 285 842 879 913 974 984 1024 @
3053010 R15 X 10 50 | 24 6 | 285 1051 | 1095 11.35 1177 1223 | 1273 | @
3053012 R1.5 X 12 55 2.4 6 285 1260 | 13.09 13.56 | 14.07 14.62 | 15.21 [ ]
3053014 R15 X 14 55 | 2.4 6 | 285  14.68 | 1523 1578 | 16.37 | 17.01 | 17.70 | @

O=1R4EFH @=Standard stock

=

em.
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WXBRirE27)&K3bkkt)) (FRAEER)

WX Super Coating Two Flute Ball Nose + with Long neck (for Rib processing)

00 0000000006

wxs- LN x E B D m A gﬁﬁitﬁ%ﬁﬁ?fpﬂﬁg on Inclined Angle («) of workpiece
— §§§§§§m&ﬁﬂﬁw
T~
ﬁﬁtﬂ* No numerical value means no
i interference with workpiece.
4
® W R B :mm Unit:mm
RS RXHRH 2K (K | WE| TR W 3T L a MR ARk (Le) %1 E &
EDP No. RxL 1= Lc d de 30° 1 1'30° = 2°30° 3" Stock
3053015 R1.5 X 15 55 2.4 6 285 | 1572 | 16.30 | 16.89 | 17.52 | 18.21 (1894 | @
3053016 | Ri15 X 16 55 2.4 6 2.85 | 16.76 | 17.37 | 18.00 | 18.67 | 19.40 | 20.19 o
3053020 R1.5 X 20 60 | 24 6 2.85 | 20.91 | 21.65 | 22.43 | 23.27 | 24.18 | 25.16 ]
3053025 R15 X25 | 65 24 6 2.85 | 26.09 | 27.00 | 27.97 | 29.02 | 30.15 | — o
3053030 R1.5 X 30 70 2.4 6 2.85 | 31.26 | 32.35 | 3351 | 34.77 | — — o
3053035 R1.5 X 35 80 2.4 6 2.85 | 36.43 | 37.69 | 39.06 | 40.52 | — = @
3053040 R1.5 X 40 0 2.4 6 2.85 | 41.59 | 43.04 | 4460 | — = — o
3053515 R1.75 X 15 55 2.8 6 3.35 | 15.72 | 16.30 | 16.89 | 1752 | 1821 | 1894 | @
3053520 R1.75 X 20 60 2.8 6 3.35 | 20.91 | 21.65 | 22.43 | 23.27 | 24.18 | — o
3053525 | R1.75 X 25 65 | 2.8 6 3.35 | 26.09 | 27.00 | 27.97 | 29.02 | — = ()
3053530 R1.75 X 30 70 28 6 3.35 | 31.26 | 32.35 | 33.51 | 34.77 | — — )
3053535 R1.75 X 35 80 2.8 6 3.35 | 36.43 | 37.69 | 39.06 | — — = -]
3053540 R1.75 X 40 90 2.8 6 3.35 | 41.59 | 43.04 | 4460 | — — — @
3053545 R1.75 X 45 90 2.8 6 3.35 | 46.76 | 48.39 | — = — = ]
3054008 R2 X 8 60 3.2 6 3.85 | 12.60 | 13.09 | 13.56 | 14.07 | 14.62 | 15.21 @
3054010 R2 X 10 60 3.2 6 3.85 | 10.51 | 10.95 | 11.35 | 11.77 | 12.23 | 12.73 @
3054012 R2 X 12 60 3.2 6 3.85 | 12.60 | 13.09 | 13.56 | 14.07 | 14.62 | 15.21 @
3054015 R2 X 15 60 | 3.2 6 3.85 | 1572 | 16.30 | 16.89 | 17.52 | 18.21 | 1894 | @
3054016 R2 X 16 60 | 3.2 6 3.85 | 16.76 | 17.37 | 18.00 | 18.67 | 19.40 | — o
3054020 R2 X 20 65 3.2 6 3.85 | 20.91 | 21.65 | 22.43 | 23.27 | — = )
3054025 R2 X 25 70 3.2 6 3.85 | 26.09 | 27.00 | 27.97 | — — — ®
3054030 R2 X 30 80 3.2 6 3.85 | 31.26 | 32.35 | 3351 | — — = @
3054035 R2 X 35 80 3.2 6 385 | 36.43 | 37.69 | — — — — @
3054040 | R2 X 40 90 3.2 6 3.85 | 41.50 | 43.04 | — — — - ®
3054045 R2 X 45 90 | 32 6 3.85 | 46.76 | 48.39 | — — == — )
3054050 R2 X 50 100 @ 3.2 6 3.85 | 51.93 | 53.74 | — — = = @
3055010 R25 X 10 60 4 6 485 | 1051 | 10.95 | 11.35 | 11.77 | — — o
3055015 R25 X 15 60 4 6 485 | 1572 | 16.30 | 16.89 | — — = ®
3055020 R25 X 20 70 4 6 485 | 2091 | 2165 | — = = = o
3055025 R25 X 25 70 4 6 4.85 | 26.09 | 27.00 | — — — — o
3055030 R25 X 30 80 4 6 485 | 31.26 | — - — — — )
3055035 R25 X 35 80 4 6 485 | 3643 | — — —_ = = ]
3055040 R25 X 40 90 4 6 485 | 4159 | — — — . — ®
3055045 | R25 X 45 100 | 4 6 | 485 | 4676 @ — — — — — ()
3055050 R25 X 50 100 4 6 485 | 51.93 | — = — — — ®
3056012 R3 X 12 60 4.8 6 5.85 — = = = = = @
3056020 R3 X 20 70 48 6 5.85 — — — — — — L]
3056025 R3 X 25 70 4.8 6 5.85 — — — — — — @
3056030 R3 X 30 80 4.8 6 5.85 — — — . — — [ )
3056035 | R3 X 35 g0 | 48 | 6 (585 | — | — | — | — | — [ — | @
3056040 R3 X 40 90 | 48 6 | 58 | — — — — — — o
3056045 R3 X 45 100 4.8 6 5.85 — — — = = = @
3056050 R3 X 50 120 4.8 6 5.85 — — — = = — @

0000000000000000000

O=1RHEERFSR @=Standard stock item.
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| DIEESRES Recommended Milling Conditions

WXS-EBD
&I HI sTANDARD MILLING

O MIBEELIEEEMm I AR, The machining path is on condition of contouring line operation.
T RM ¥AEMN(~45HRC) -

mI#E jitrdT] mEH Lol L Lo o lor]

WORK TOOL STEELS-HARDENED STEELS: (45~55HRC) (55~60HRC) (80~65HRC) (85~70HRC)

MATERIAL PREHARDENED STEELS HARDENED STEELS HARDENED STEELS HARDENED STEELS HARDENED STEELS

SKD.NAKED.HPMS0
R [o] 45 3 prizpidi s Bl BT HHA [B %5 F pripidi s 504 2 B P30S [B047 i28 B priicpudi s
SPEED {min”) FEED {mm/min) SPEED (min”) FEED {mmy/min) SPEED (min™') FEED (mmymin) SPEED {min) FEED {mmimin) SPEED (min) FEED {mm/min}

R 05 32,000 2,350 32,000 2,350 32,000 2,000 32,000 1,600 32,000 1,450

R 0.75 32,000 3,050 32,000 3,050 32,000 2,500 26,500 1,900 21,000 1,400

R 1 32,000 3,600 32,000 3,550 24,000 2,200 20,000 1,750 16,000 1,250

R 1.5 26,500 4,000 21,000 3,200 16,000 2,000 13,500 1,600 10,500 1,200

R 2 20,000 3,650 16,000 2,950 12,000 1,900 9,950 1,500 7,950 1,150

R 2.5 16,000 3,500 12,500 2,650 9,550 1,700 7,950 1,350 6,350 1,000

R 3 13,500 3,350 10,500 2,300 7,950 1,550 6,650 1,250 5,300 955

R 4 9,950 2,850 7,950 2,050 5,950 1,350 4,950 1,050 4,000 830

R 5 7,950 2,550 6,350 1,800 4,800 1,150 4,000 875 3,200 700

R 6 6,650 2,400 5,300 1,650 4,000 955 3,300 795 2,650 635

R 8 4,950 1,800 4,000 1,250 3,000 775 2,500 595 2,000 475

R10 4,000 1,450 3,200 1,000 2,400 620 2,000 475 1,600 380

R12.5 3,200 1,150 2,550 815 1,900 495 1,600 380 1,250 305

MiRE
DEPTH OF CUT o T& da Pf da Pi da Pt
A 0.05D | 0.1D 0.03D | 0.1D 0.02D | 0.05D
A‘L aMax=0.6mmLl T aMax=0.5mmLlF AaMax=0.3mmLlF
1, IRCEF R B R G RIS A 1.Use a rigid and precise machine and holder.
MR VX | L g.\_nl'_\:]e o il fij';iblw . N:QL(misﬂ'd ill where the tool extension length is 4
.1hese milling conaimons are Tor an end mi ere the 100l exiension len 15
3 LEERFASSMISHEMT WMD) RENTLR, YRR, SMME. TEMESER yrce e diameter of the end mill. When length of the fool extension rom the
HAARE, WHE~ERHTNMES. &3, FEREEER, HEEFRIINE. machine is long, reduce the speed and feed and milling depth.
i b 4.The abo nditi hows an roximate standard fi touri tion (side

o VIRRUNR, EANEY EREEER R, miﬁi:g) \:r?tr?% Iowonmgchinisn; I:a?f ﬁxe;gr?o:rslal cuﬂingosroi?lr:j:,uvlig?aﬂgz:)ar Ighanésring
@ HETHIEER T occur depending on the machining shape, cutting amount, rigidity of the machine

I R A i P XN S ERSL 7] (FX-HS—EBDS), EiBE S, BkAFXE or work holding condition, etc.,please adjust the speed, feed and the depth of cut.
3L§k 7] (FXS—EBT, EXS—EBM) ®As a guideline in selecting end mills,

) ! To increase the depth of cut, use the FX Heavy Cutting Strong Ball Series (FX-HS-EBDS).
To increase the feed rate, use the FX Multiple Flute Ball Series (FXS-EBT, FXS-EBM).

5 i £]) Bl HIGH-SPEED LIGHT MILLING

T EEpkER R ENERT S SRS kR, Caution: Sparks generated during operation or heat caused by tool breakage can cause fire.
EEE k. Be sure to use all proper fire-prevention measures.
RS ESHENTROEEEER. The conditions below are for high speed / high precision machining centers.
OMTIBENESEMT AR, The machining path Is on condition of contouring line operation.
T E#-18HEM(~45HRC) -
mIHE ToAE A i FEHR
WORK TOOL STEELS-HARDENED STEELS: (45~55HRC) (55~BOHRC) (60~B5HRAC) {65~70HRC)
MATERIAL PREHARDENED STEELS HARDENED STEELS HARDENED STEELS HARDENED STEELS HARDENED STEELS
SKD.NAKE0.HPMS0
R B iR PR E [E] % 1 B HEHE BlERE piicpids (5] i3 B HEEHE [B] i ripudi
SPEED (min”) FEED {mm/min) SPEED (min”) FEED {mmy/min) SPEED (min”) FEED (mmy/min) SPEED (min) FEED (mmymin) SPEED (min") FEED {mmimin)
R 0.5 50,000 3,700 50,000 3,700 50,000 3,100 50,000 2,600 47,500 2,400
R 0.75 50,000 4,800 50,000 4,800 50,000 3,900 42,500 3,050 32,000 2,300
R 1 50,000 5,600 47,500 5,350 40,000 3,650 32,000 2,800 24,000 2,100
R 15 41,500 6,200 32,000 4,800 26,500 3,350 21,000 2,550 16,000 1,900
R 2 31,000 5,700 24,000 4,400 20,000 3,200 16,000 2,400 12,000 1,800
R 2.5 25,000 5,450 19,000 4,000 16,000 2,850 13,000 2,150 9,550 1,600
R 3 20,500 5,200 16,000 3,450 13,500 2,550 10,500 2,050 7,950 1,550
R 4 15,500 4,450 12,000 3,050 9,950 2,250 7,950 1,800 5,950 1,350
R 5 12,500 3,950 9,550 2,650 7,950 1,900 6,350 1,550 4,800 1,150
R 6 10,500 3,700 7,950 2,500 6,650 1,600 5,300 1,350 4,000 995
R 8 7,750 2,800 5,950 1,900 4,950 1,300 4,000 1,050 3,000 775
R10 6,200 2,250 4,800 1,550 4,000 1,050 3,200 830 2,400 620
R12.5 4,950 1,800 3,800 1,200 3,200 830 2,550 660 1,900 495
iR I
DEPTH OF CUT “ aa da Pf da Pf da Pt
A 0.02D | 0.05D 0.02D | 0.05D 0.01D | 0.05D
o PP daMax=0.3mmLlF daMax=0.2mmElF daMax=0.1mmElF
1, TR AR E AR AR R ISR, 1.Use a rigid and precise machine and holder.
2. TS S heE (MOL) S EA R, g‘#]e sugge_ﬁ_t using fﬁjbb\l\f or I\o:QL{mist},d i o (oo
.These milling conditions are for an end mill where the tool extension length is
s LREAFABLMOSBENTWENDRENIRRK, IRE. ARME. Te@esen 000 TG0 00T A Al When length of the too! extension from the
HRARE, FEEFESHINES. B3, WARESER, HEFFRIRE. machine is long, reduce the speed and feed and milling depth.
4.The abo nditi how: imate standard fo touri Wl ide
4 RRAR, EAESENERERRIAES. miﬁlng} \::tl?a I;&onmgchinrngl};’;ierﬁxg:;nfal cultzng ;omrglg.u;g?aﬂgz?r g:altésr:ng
.ﬁﬂ&’]ﬁirﬁl-ﬁx occur depending on the machining shape, cutting amount, rigidity of the machine
WA R R A AP XE T HISE Bk SL 8L 7] (FX-HS—EBDS), MURE LR, SRAFXE I or work holding condition, etc.,please adjust the speed, feed and the depth of cut.
L4k 7] (FXS—EBT, EXS—EBM), ®As a guideline in selecting end mills,

To increase the depth of cut, use the FX Heavy Cutting Strong Ball Series (FX-HS-EBDS).
To increase the feed rate, use the FX Multiple Flute Ball Series (FXS-EBT, FXS-EBM).



| RIEESEES

Recommended Milling Conditions

WXS-EMS

D E sioe miLLING
/R (~40HRC) TR - (40~45HRC)
MIME - TSR - a4 Leli ARR AR el
WORK HARDENED STEELS: TOOL STEELS-HARDENED STEELS (45~55HRAC) (55~60HRC) (60~65HRC) (65~70HRC)
MATERIAL PREHARDENED STEELS PREHARDENED STEELS HARDENED STEELS HARDENED STEELS HARDENED STEELS HARDENED STEELS
MNAKS5, HPM1.SKT SKD11.SKD61.NAKS0
R~ EiEE | SR PSR | EIRIEE | BHeEE | EEEE | HSEE | DEEE | HEE | EEEE | HSEE
MILL DIA. (mm)| SPEED(min") | FEED{mm/min) | SPEED(min”) | FEED{mm/min) | SPEED{min") | FEED (mm/min) | SPEED (min") | FEED{mmmin) | SPEED {min") | FEED(mmfmin) | SPEED(min) | FEED (mmimin)
1 20,000 800 20,000 800 20,000 800 20,000 560 20,000 480 16,000 335
2 20,000 1,600 20,000 1,600 16,000 1,250 12,000 670 11,000 535 7,950 335
3 15,000 1,800 13,500 1,600 10,500 1,250 7,950 670 7,450 535 5,300 335
4 11,000 1,800 9,950 1,600 7,950 1,250 5,950 670 5,550 535 4,000 335
5 8,900 1,800 7,950 1,600 6,350 1,250 4,800 670 4,450 535 3,200 335
6 7,450 | 2,650 6,650 | 2,400 5,300 | 1,900 4,000 | 1,000 3,700 800 2,650 505
8 5,550 2,650 4,950 2,400 4,000 1,900 3,000 1,000 2,800 800 2,000 505
10 4,450 2,650 4,000 2,400 3,200 1,900 2,400 1,000 2,250 800 1,600 505
12 3,700 2,650 3,300 2,400 2,650 1,900 2,000 1,000 1,850 800 1,350 505
PiRE T da [ dr
DEPTH OF CUT as D=¢15 1.50 [0.02D da ar 8a ar da ar
$15<D=¢25| 1500050 1.5D 0.05D 1.5D 0.03D 1D 0.02D
A g $25<D 150] 0.1D arMax=1mmLLF arMax=0.5mmklF arMax=0.5mmE(F
arMax=1mmL[F
1 ﬂﬁﬁlﬂ!lﬂu&ﬂﬁ.ﬂﬂﬁiﬁﬁﬁﬂ. 1. Use a rigid and precise machine and holder.
o BER#N, HRS TADREEMBLRE. 2. When chattering ocours, reduce the speed and feed simultaneously.
3, TEHEEF AR R D TN . 3. Use a suitable cutting fiuid with high smoke retardant properties.
785 i {0 T £0) B HiGH-SPEED SIDE MILLING
I FEERAIERERSEAERTIES SIS R, Caution: Sparks generated during operation or heat caused by tool breakage
HEERA, can cause fire. Be sure to use all proper fire-prevention measures.
AE (~40HRC) TE#-iHEHNE0~45HRC) . .
I#E - FIAESR - FEESR G AR L] BN
WORK HARDENED STEELS- TOOL STEELS-HARDENED (45~55HRC) (55~B0HRC) (60~65HRC) (65~TOHRC)
MATERIAL PREHARDENED STEELS PREHARDENED STEELS HARDENED STEELS HARDENED STEELS HARDENED STEELS HARDENED STEELS
MNAKSS, HPM1.SKT SKD11.SKD61.NAKS0
R~ EfEE | BHSEE | EREE | HNEE | EREE | HOEF | DREE | HNEE | OREE | H0EE | DREE | HOEE
MILL DIA. (mm)| SPEED(min") | FEED({mm/min) | SPEED (min") | FEED{mm/min) | SPEED{min") | FEED(mm/min) | SPEED(min") | FEED{mmimin) | SPEED {min") | FEED(mm/min) | SPEED(min) | FEED (mmimin)
1 50,000 1,600 50,000 2,000 50,000 2,000 50,000 1,600 47,500 1,350 32,000 715
2 47,500 3,250 47,500 3,800 40,000 3,200 25,500 1,650 24,000 1,350 16,000 800
3 32,000 | 3,450 | 32,000 | 3,800 | 26,500 | 3,200 | 17,000 | 1,650 | 16,000 | 1,350 | 10,500 800
4 24,000 3,900 24,000 3,800 20,000 3,200 12,500 1,650 12,000 1,350 7,950 800
5 19,000 4,100 19,000 3,800 16,000 3,200 10,000 1,650 9,550 1,350 6,350 800
6 16,000 | 5750 | 16,000 | 5750 | 13,500 | 4,800 8,500 | 2,450 7,950 | 2,000 5300 | 1,200
8 12,000 5,750 12,000 5,750 9._950 4,_800 6,350 2,450 5,950 2,000 4,000 1,200
10 9,550 5,750 9,550 5,750 7,950 4,800 5,100 2,450 4,800 2,000 3,200 1,200
12 7,950 5,750 7,950 5,750 6,650 4,800 4,250 2,450 4,000 2,000 2,650 1,200
YRR e
DEPTH OF CUT a da dr da dr da dr da dr
1D 0.05D 1D 0.03D 1D 0.02D 1D 0.01D
#A 3, arMax=0.5mmLlT arMax=0.5mmkITF arMax=0.2mmklTF arMax=0.2mmE[F

1 LRRERARRESENT T OE T RR R RN A AN EER,
o TRABRESENTRS SR, ELAREERESRIEIE.
5 WRARSAHSR, REAFSSEnRaIE.

1. The indicated speeds and feeds are for high speed light milling with high speed /
high precision machining centers.

2. Tools can cause sparks. Do not use flammable fluids.

3. We recommend using an air blow. When using cutting fluids, use a high-quality fluid
with high smoke retardant properties.



. i')] [éjl_] ‘,% 1&}-:::% Recommended Milling Conditions
WXS-LN-EBD

—_— - - e, -
I MILD s&mﬂ?ﬁféﬁﬁm IRON ALLOY ?%ﬁ%ﬁims WW(SDW?BHHC) BUER
N i $8400.855C. FC250 SCM. SKT. SKS. SKD HAmmH;KSTTZ%g ::E;;",_ﬁfﬂ STEELS
(~750N/mm?) (~30HRC) s *
HHK | BREE | BREE | o o | BEEE | BREE | o o | PEERE | gREE | L o
R | Ly {mm) | SPEED (min) | FEED {mmimin) SPEED (min”) | FEED (mm/min) SPEED (min”) | FEED (mm/min),
R0.05| 0.3 50,000 70 0.003 0.003 50,000 70 0.003 0.003 50,000 70 0.003 0.003
0.5 50,000 50 0.003 0.003 50,000 50 0.003 0.003 50,000 50 0.003 0.003
RO.1 0.5 50,000 400 0.005 0.005 50,000 400 0.005 0.005 50,000 380 0.005 0.005
0.75 | 50,000 360 0.005 0.005 50,000 360 0.005 0.005 50,000 340 0.005 0.005
1 50,000 360 0.005 0.005 50,000 360 0.005 0.005 50,000 340 0.005 0.005
1.25 | 47,000 320 0.005 0.005 47,000 320 0.005 0.005 47,000 300 0.005 0.005
1.5 45,000 300 0.005 0.005 45,000 300 0.005 0.005 45,000 280 0.005 0.005
1.75 | 42,000 260 0.005 0.005 42,000 260 0.005 0.005 42,000 240 0.005 0.005
2 38,000 230 | 0.005 | 0.005 | 38,000 230 | 0.005 | 0.005 | 38,000 210 0.005 | 0.005
25 32,000 170 0.004 0.005 32,000 170 0.005 0.004 32,000 160 0.004 0.005
3 32,000 150 0.004 0.005 32,000 150 0.005 0.004 32,000 140 0.004 0.005
R0.15| 0.6 50,000 600 0.005 0.01 50,000 600 0.005 0.01 50,000 570 0.005 0.01
1 50,000 600 0.005 0.01 50,000 600 0.005 0.01 50,000 570 0.005 0.01
1.25 50,000 600 0.005 0.01 50,000 600 0.005 0.01 50,000 570 0.005 0.01
1.5 50,000 600 0.005 0.01 50,000 600 0.005 0.01 50,000 570 0.005 0.01
1.75 | 47,000 510 0.005 0.01 47,000 510 0.005 0.01 47,000 480 0.005 0.01
2 45,000 480 0.005 0.005 45,000 480 0.005 0.005 45,000 450 0.005 0.005
2.25 | 45,000 400 0.005 0.005 45,000 400 0.005 0.005 45,000 380 0.005 0.005
2.5 40,000 300 0.005 0.005 40,000 300 0.005 0.005 40,000 280 0.005 0.005
3 38,000 250 0.005 0.005 38,000 250 0.005 0.005 38,000 230 0.005 0.005
3.5 34,000 200 0.004 0.005 34,000 200 0.004 0.005 34,000 190 0.005 0.004
4 32,000 150 0.004 0.005 32,000 150 0.004 0.005 32,000 140 0.005 0.004
4.5 32,000 130 0.004 0.005 32,000 130 0.004 0.005 32,000 120 0.005 0.004
5 29,000 100 0.004 0.005 29,000 100 0.004 0.005 29,000 95 0.005 0.004
RO.2 0.8 50,000 900 0.01 0.02 50,000 900 0.01 0.02 50,000 850 0.01 0.02
1 50,000 900 0.01 0.02 50,000 900 0.01 0.02 50,000 850 0.01 0.02
1.5 50,000 800 0.01 0.02 50,000 800 0.01 0.02 50,000 760 0.01 0.02
2 50,000 700 0.01 0.02 50,000 700 0.01 0.02 50,000 660 0.01 0.02
25 45,000 550 0.008 0.015 45,000 550 0.008 0.015 45,000 520 0.008 0.015
3 43,000 500 0.005 0.01 43,000 500 0.005 0.01 43,000 470 0.005 0.01
3.5 40,000 420 0.005 0.01 40,000 420 0.005 0.01 40,000 400 0.005 0.01
4 36,000 370 0.005 0.005 36,000 370 0.005 0.005 36,000 350 0.005 0.005
4.5 32,000 290 0.004 0.005 32,000 290 0.004 0.005 32,000 270 0.004 0.005
5 32,000 280 0.004 0.005 32,000 280 0.004 0.005 32,000 260 0.004 0.005
5.5 30,000 230 0.004 0.005 30,000 230 0.004 0.005 30,000 210 0.004 0.005
6 30,000 200 0.004 0.005 30,000 200 0.004 0.005 30,000 190 0.004 0.005
R0.25| 1 50,000 1,100 0.015 0.03 50,000 1,100 0.015 0.03 50,000 1,050 0.015 0.03
1.5 50,000 1,100 0.015 0.03 50,000 1,100 0.015 0.03 50,000 1,050 0.015 0.03
2 50,000 1,000 0.015 0.03 50,000 1,000 0.015 0.03 50,000 950 0.015 0.03
25 50,000 1,000 0.015 0.03 50,000 1,000 0.015 0.03 50,000 950 0.015 0.03
3 48,000 900 0.01 0.02 48,000 900 0.01 0.02 48,000 850 0.01 0.02
3.5 45,000 700 0.01 0.02 45,000 700 0.01 0.02 45,000 650 0.01 0.02
4 43,000 600 0.01 0.01 43,000 600 0.01 0.01 43,000 570 0.01 0.01
4.5 38,000 500 0.01 0.01 38,000 500 0.01 0.01 38,000 470 0.01 0.01
5 30,000 400 0.005 0.01 30,000 400 0.005 0.01 30,000 380 0.005 0.01
5.5 28,000 300 0.004 0.005 28,000 300 0.004 0.005 28,000 280 0.004 0.005
6 26,000 250 0.004 0.005 26,000 250 0.004 0.005 26,000 230 0.004 0.005
7 24,000 200 0.004 0.005 24,000 200 0.004 0.005 24,000 190 0.004 0.005
8 22,000 160 0.004 0.005 22,000 160 0.004 0.005 22,000 150 0.004 0.005
9 20,000 120 0.004 0.005 20,000 120 0.004 0.005 20,000 110 0.004 0.005
10 20,000 100 0.004 0.005 20,000 100 0.004 0.005 20,000 95 0.004 0.005
R0.3 1.2 50,000 1,350 0.03 0.05 50,000 1,350 0.03 0.05 50,000 1,200 0.03 0.05
2 50,000 1,300 0.03 0.05 50,000 1,300 0.03 0.05 50,000 1,200 0.03 0.05
HIiRE
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. 'l:)] |J=]|J %ﬁ:i’é Recommended Milling Conditions

AN - 1R (38~45HRC) - FIAEN
STAINLESS STEELS-HARDENED STEELS- JAH A (45~55HRC) A HE#(55~60HRC)
PREHARDENED STEELS HARDENED STEELS HARDENED STEELS
SUS304, SKD. NAKS0. HPM50
EfEEE | deEE | o B SRR | Rk a B EEEE | AR a =
SPEED (min") | FEED SPEED (min) | FEED (mm/min) SPEED (min) | FEED (mm/min)
50,000 70 0.003 0.003 50,000 60 0.003 0.003 — — — —
50,000 50 0.003 0.003 50,000 40 0.003 0.003 — = — —
50,000 380 0.005 0.005 50,000 260 0.005 0.005 50,000 200 0.004 0.005
50,000 340 0.005 0.005 50,000 230 0.005 0.005 50,000 180 0.004 0.005
50,000 340 0.005 0.005 50,000 230 0.005 0.005 50,000 180 0.004 0.005
47,000 300 0.005 0.005 47,000 210 0.005 0.005 43,000 150 0.004 0.005
45,000 280 0.005 0.005 45,000 190 0.005 0.005 41,000 130 0.004 0.005
42,000 240 0.005 0.005 42,000 170 0.005 0.005 38,000 120 0.004 0.005
38,000 210 0.005 0.005 37,000 140 0.005 0.005 33,000 100 0.004 0.005
32,000 160 0.004 0.005 31,000 100 0.004 0.005 31,000 80 0.004 0.005
32,000 140 0.004 0.005 31,000 90 0.004 0.005 31,000 70 0.004 0.005
50,000 570 0.005 0.01 50,000 390 0.005 0.01 50,000 300 0.005 0.01
50,000 570 0.005 0.01 50,000 390 0.005 0.01 50,000 310 0.005 0.01
50,000 570 0.005 0.01 50,000 380 0.005 0.01 50,000 300 0.005 0.01
50,000 570 0.005 0.01 50,000 370 0.005 0.01 50,000 290 0.005 0.01
47,000 480 0.005 0.01 47,000 310 0.005 0.01 43,000 220 0.005 0.01
45,000 450 0.005 0.005 45,000 290 0.005 0.005 41,000 210 0.004 0.005
45,000 380 0.005 0.005 45,000 250 0.005 0.005 41,000 180 0.004 0.005
40,000 280 0.005 0.005 40,000 190 0.005 0.005 36,000 130 0.004 0.005
38,000 230 0.005 0.005 37,000 150 0.005 0.005 33,000 100 0.004 0.005
34,000 190 0.004 0.005 33,000 120 0.004 0.005 33,000 95 0.004 0.005
32,000 140 0.004 0.005 31,000 90 0.004 0.005 31,000 70 0.004 0.005
32,000 120 0.004 0.005 31,000 80 0.004 0.005 31,000 60 0.004 0.005
29,000 95 0.004 0.005 28,000 60 0.004 0.005 28,000 50 0.004 0.005
50,000 850 0.01 0.02 50,000 590 0.01 0.02 50,000 470 0.008 0.015
50,000 850 0.01 0.02 50,000 550 0.01 0.02 50,000 440 0.008 0.015
50,000 760 0.01 0.02 50,000 520 0.01 0.02 50,000 40 0.008 0.015
50,000 660 0.01 0.02 50,000 460 0.01 0.02 45,000 330 0.008 0.015
45,000 520 0.008 0.015 45,000 360 0.008 0.015 41,000 260 0.008 0.015
43,000 470 0.005 0.01 43,000 320 0.005 0.01 38,000 220 0.005 0.01
40,000 400 0.005 0.01 40,000 280 0.005 0.01 36,000 200 0.005 0.01
36,000 350 0.005 0.005 35,000 230 0.005 0.005 31,000 160 0.005 0.005
32,000 270 0.004 0.005 31,000 180 0.004 0.005 28,000 130 0.004 0.005
32,000 260 0.004 0.005 31,000 170 0.004 0.005 28,000 120 0.004 0.005
30,000 210 0.004 0.005 29,000 140 0.004 0.005 26,000 100 0.004 0.005
30,000 190 0.004 0.005 29,000 120 0.004 0.005 26,000 100 0.004 0.005
50,000 1,050 0.015 0.03 50,000 730 0.015 0.03 50,000 580 0.01 0.02
50,000 1,050 0.015 0.03 50,000 700 0.015 0.03 50,000 560 0.01 0.02
50,000 950 0.015 0.03 50,000 650 0.015 0.03 50,000 520 0.01 0.02
50,000 950 0.015 0.03 50,000 600 0.015 0.03 45,000 430 0.01 0.02
48,000 850 0.01 0.02 48,000 550 0.01 0.02 43,000 390 0.01 0.02
45,000 650 0.01 0.02 45,000 450 0.01 0.02 40,000 320 0.01 0.02
43,000 570 0.01 0.01 43,000 390 0.01 0.01 38,000 270 0.01 0.01
38,000 470 0.01 0.01 38,000 320 0.01 0.01 34,000 220 0.01 0.01
30,000 380 0.005 0.01 29,000 250 0.005 0.01 26,000 170 0.005 0.01
28,000 280 0.004 0.005 27,000 180 0.004 0.005 24,000 120 0.004 0.005
26,000 230 0.004 0.005 25,000 150 0.004 0.005 22,000 100 0.004 0.005
24,000 190 0.004 0.005 23,000 130 0.004 0.005 20,000 100 0.004 0.005
22,000 150 0.004 0.005 21,000 110 0.004 0.005 20,000 100 0.004 0.005
20,000 110 0.004 0.005 21,000 100 0.004 0.005 20,000 90 0.004 0.005
20,000 95 0.004 0.005 21,000 100 0.004 0.005 20,000 90 0.004 0.005
50,000 1,200 0.03 0.05 50,000 840 0.03 0.05 50,000 670 0.01 0.02
50,000 1,200 0.03 0.05 50,000 820 0.03 0.05 50,000 650 0.01 0.02
a.a
%// %/ Vo I

1. Use a rigid and precise machine and holder.

2. When machining carbon steels or hardened steels, using MQL (Minimum Quantity Lubrication / mist coolant) or air blow is recommended.

3. When using cutting fluid, choose based on work material and cutting conditions.

4. The cutting conditions shown for 3D milling are low-load, safe conditions for reference.

5. Please adjust conditions based on machining accuracy, machining shape and machining path.

6. When using a tool with a diameter of ¢ 0.5 (R0.25) or less, or an L/D (effective length/tool diameter) ratio of greater than 10, high loads can cause tool breakage.
Therefore, adjust the cutting conditions based on the machining situation.

7. When the available RPM are insufficient, please reduce the RPM and feed rates in proportion.
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WXS-LN-EBD

4

BER
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nﬁé&fﬁ MILD sr&?éﬁc%r;magu fﬁ@s -%gT IRON ALWﬁs-T&?STEELS wngmggg?;gﬁgéggnﬁms
MATERIAL szg;mnﬁem 5‘3""‘&";}?:3‘5'(” SKT, SKD. NAKSS, HPM1
K | OREE | BEEE | L o | BEEE | BREE | o o | BRRE | mERE | L o
R L1 (mm) | SPEED {min") | FEED SPEED (min™) | FEED (mm/min) SPEED [min™) | FEED
R0.3 25 50,000 1,200 0.03 0.05 50,000 1,200 0.03 0.05 50,000 1,100 0.03 0.05
3 50,000 1,200 0.02 0.03 50,000 1,200 0.02 0.03 50,000 1,100 0.02 0.03
3.5 45,000 1,000 0.02 0.03 45,000 1,000 0.02 0.03 45,000 950 0.02 0.03
4 40,000 900 0.01 0.02 40,000 900 0.01 0.02 40,000 850 0.01 0.02
4.5 34,000 780 0.01 0.02 34,000 780 0.01 0.02 34,000 740 0.01 0.02
L) 30,000 680 0.01 0.02 30,000 680 0.01 0.02 30,000 640 0.01 0.02
5.5 28,000 650 0.01 0.02 28,000 650 0.01 0.02 28,000 610 0.01 0.02
6 26,000 600 0.01 0.02 26,000 600 0.01 0.02 26,000 570 0.01 0.02
6.5 24,000 550 0.01 0.01 24,000 550 0.01 0.01 24,000 520 0.01 0.01
7 23,000 450 0.01 0.01 23,000 450 0.01 0.01 23,000 420 0.01 0.01
75 23,000 400 0.01 0.01 23,000 400 0.01 0.01 23,000 380 0.01 0.01
8 20,000 320 0.005 0.01 20,000 320 0.005 0.01 20,000 300 0.005 0.01
B.5 20,000 300 0.005 0.01 20,000 300 0.005 0.01 20,000 280 0.005 0.01
9 20,000 280 0.005 0.01 20,000 280 0.005 0.01 20,000 260 0.005 0.01
9.5 20,000 240 0.005 0.008 20,000 240 0.005 0.008 20,000 220 0.005 0.008
10 20,000 200 0.005 0.008 20,000 200 0.005 0.008 20,000 190 0.005 0.008
11 18,000 150 0.005 0.008 18,000 150 0.005 0.008 18,000 140 0.005 0.008
12 18,000 120 0.005 0.005 18,000 120 0.005 0.005 18,000 110 0.005 0.005
R0.4 2 50,000 2,000 0.04 0.08 50,000 2,000 0.04 0.08 50,000 1,900 0.04 0.08
3 48,000 1,600 0.04 0.08 48,000 1,600 0.04 0.08 48,000 1,500 0.04 0.08
4 40,000 1,200 0.04 0.08 40,000 1,200 0.04 0.08 40,000 1,100 0.04 0.08
5 34,000 950 0.03 0.05 34,000 950 0.03 0.05 34,000 900 0.03 0.05
6 30,000 800 0.03 0.05 30,000 800 0.03 0.05 30,000 760 0.03 0.05
7 25,000 600 0.01 0.02 25,000 600 0.01 0.02 25,000 570 0.01 0.02
8 23,000 450 0.005 0.01 23,000 450 0.005 0.01 23,000 420 0.005 0.01
10 18,000 320 0.005 0.008 18,000 320 0.005 0.008 18,000 300 0.005 0.008
12 17,000 250 0.005 0.005 17,000 250 0.005 0.005 17,000 230 0.005 0.005
R0.5 2 50,000 3,700 0.05 041 50,000 3,700 0.05 0.1 50,000 3,700 0.05 0.1
3 45,000 3,200 0.05 0.1 45,000 3,200 0.05 0.1 45,000 3,000 0.05 0.1
4 40,000 3,000 0.05 0.1 40,000 3,000 0.05 0.1 40,000 2,850 0.05 0.1
5 36,000 2,300 0.05 0.1 36,000 2,300 0.05 0.1 36,000 2,100 0.05 0.1
6 30,000 2,000 0.05 041 30,000 2,000 0.05 0.1 30,000 1,900 0.05 0.1
T4 27,000 1,700 0.05 041 27,000 1,700 0.05 0.1 27,000 1,600 0.05 0.1
8 26,000 1,600 0.05 0.1 26,000 1,600 0.05 0.1 26,000 1,500 0.05 0.1
9 24,000 1,200 0.03 0.05 24,000 1,200 0.03 0.05 24,000 1,100 0.03 0.05
10 22,000 1,100 0.01 0.02 22,000 1,100 0.01 0.02 22,000 1,000 0.01 0.02
12 20,000 800 0.01 0.01 20,000 800 0.01 0.01 20,000 760 0.01 0.01
14 18,000 600 0.005 0.01 18,000 600 0.005 0.01 18,000 570 0.005 0.01
16 16,000 420 0.005 0.01 16,000 420 0.005 0.01 16,000 400 0.005 0.01
18 14,000 320 0.005 0.005 14,000 320 0.005 0.005 14,000 300 0.005 0.005
20 13,000 300 0.005 0.005 13,000 300 0.005 0.005 13,000 285 0.005 0.005
22 12,000 200 0.005 0.005 12000 200 0.005 0.005 12,000 190 0.005 0.005
RO.6 2.4 50,000 3,800 0.06 0.12 50,000 3,800 0.06 0.12 50,000 3,600 0.06 0.12
4 40,000 3,000 0.06 0.12 40,000 3,000 0.06 012 40,000 2,850 0.06 0.12
6 32,000 2,100 0.06 0.12 32,000 2,100 0.06 0.12 32,000 2,000 0.06 0.12
8 25,000 1,700 0.06 0.12 25,000 1,700 0.06 0.12 25,000 1,600 0.06 0.12
10 20,000 1,200 0.05 0.1 20,000 1,200 0.05 0.1 20,000 1,100 0.05 0.1
12 19,000 900 0.03 0.05 19,000 900 0.03 0.05 19,000 850 0.03 0.05
14 18,000 650 0.03 0.05 18,000 650 0.03 0.05 18,000 610 0.03 0.05
16 16,000 450 0.02 0.05 16,000 450 0.02 0.05 16,000 420 0.02 0.05
18 16,000 350 0.005 0.005 16,000 350 0.005 0.005 16,000 330 0.005 0.005
20 14,000 320 0.005 0.005 14,000 320 0.005 0.005 14,000 300 0.005 0.005
RO0.75 3 50,000 4,800 0.075 0.15 50,000 4,800 0.075 0.15 50,000 4,800 0.075 0.15
iR o e
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| PIEESiES Recommended Milling Conditions

FERIN- 1A H 0 (38~45HRC) - TRFER
STAINLESS STEELS-HARDENED STEELS- A7 (45~55HRC) i #(55~60HRC)
PREHARDENED STEELS HARDENED STEELS HARDENED STEELS
SUS304, SKD. NAK80. HPM50
Bl ® pri3i:i): 4 e P Bl i B g g a P Bl pricpdi g s Pf
SPEED (min) | FEED (mm/min) SPEED (min) | FEED (mm/min) SPEED (min") | FEED (mm/min)

50,000 1,100 0.03 0.05 50,000 770 0.03 0.05 50,000 610 0.01 0.02
50,000 1,100 0.02 0.03 50,000 750 0.02 0.03 45,000 540 0.01 0.02
45,000 950 0.02 0.03 45,000 660 0.02 0.03 41,000 480 0.01 0.02
40,000 850 0.01 0.02 40,000 590 0.01 0.02 36,000 420 0.01 0.02
34,000 740 0.01 0.02 34,000 510 0.01 0.02 31,000 370 0.01 0.02
30,000 640 0.01 0.02 30,000 440 0.01 0.02 27,000 310 0.01 0.02
28,000 610 0.01 0.02 28,000 420 0.01 0.02 25,000 300 0.01 0.02
26,000 570 0.01 0.02 25,000 380 0.01 0.02 22,000 260 0.01 0.02
24,000 520 0.01 0.01 23,000 340 0.01 0.01 20,000 230 0.01 0.01
23,000 420 0.01 0.01 22,000 280 0.01 0.01 19,000 190 0.01 0.01
23,000 380 0.01 0.01 22,000 250 0.01 0.01 19,000 170 0.01 0.01
20,000 300 0.005 0.01 19,000 200 0.005 0.01 17,000 140 0.005 0.01
20,000 280 0.005 0.01 19,000 180 0.005 0.01 17,000 130 0.005 0.01
20,000 260 0.005 0.01 19,000 170 0.005 0.01 17,000 120 0.005 0.01
20,000 220 0.005 0.008 19,000 140 0.005 0.008 17,000 110 0.005 0.008
20,000 190 0.005 0.008 19,000 120 0.005 0.008 17,000 100 0.005 0.008
18,000 140 0.005 0.008 17,000 90 0.005 0.008 17,000 80 0.005 0.008
18,000 110 0.005 0.005 17,000 80 0.005 0.005 17,000 70 0.004 0.005
50,000 1,900 0.04 0.08 50,000 1,600 0.04 0.08 50,000 1,200 0.015 0.03
48,000 1,500 0.04 0.08 48,000 1,100 0.04 0.08 45,000 820 0.015 0.03
40,000 1,100 0.04 0.08 40,000 1,000 0.04 0.08 38,000 760 0.015 0.03
34,000 900 0.03 0.05 34,000 800 0.03 0.05 31,000 580 0.015 0.03
30,000 760 0.03 0.05 30,000 650 0.03 0.05 27,000 460 0.015 0.03
25,000 570 0.01 0.02 25,000 450 0.01 0.02 22,000 310 0.01 0.02
23,000 420 0.005 0.1 23,000 300 0.005 0.01 20,000 200 0.005 0.01
18,000 300 0.005 0.008 17,000 200 0.005 0.008 17,000 170 0.005 0.008
17,000 230 0.005 0.005 16,000 160 0.005 0.005 16,000 110 0.005 0.005
50,000 3,700 0.05 0.1 50,000 3,700 0.05 0.1 50,000 3,000 0.02 0.05
45,000 3,000 0.05 01 45,000 2,400 0.05 0.1 45,000 1,900 0.02 0.05
40,000 2,850 0.05 0.1 40,000 2,200 0.05 0.1 40,000 1,700 0.02 0.05
36,000 2,100 0.05 0.1 36,000 1,600 0.05 0.1 36,000 1,200 0.02 0.05
30,000 1,900 0.05 0.1 30,000 1,500 0.05 0.1 30,000 1,200 0.02 0.05
27,000 1,600 0.05 0.1 27,000 1,300 0.05 0.1 27,000 1,000 0.02 0.05
26,000 1,500 0.05 0.1 26,000 1,200 0.05 0.1 26,000 960 0.02 0.05
24,000 1,100 0.03 0.05 24,000 880 0.03 0.05 24,000 700 0.02 0.05
22,000 1,000 0.01 0.02 21,000 760 0.01 0.02 18,000 520 0.01 0.02
20,000 760 0.1 0.01 19,000 570 0.01 0.01 17,000 400 0.01 0.01
18,000 570 0.005 0.01 17,000 430 0.005 0.01 15,000 300 0.005 0.01
16,000 400 0.005 0.01 15,000 300 0.005 0.01 13,000 200 0.005 0.01
14,000 300 0.005 0.005 13,000 220 0.005 0.005 12,000 160 0.004 0.005
13,000 285 0.005 0.005 12,000 180 0.005 0.005 12,000 140 0.004 0.005
12000 190 0.005 0.005 12,000 110 0.005 0.005 12,000 100 0.004 0.005
50,000 3,600 0.06 0.12 50,000 3,600 0.06 0.12 50,000 3,000 0.02 0.05
40,000 2,850 0.06 0.12 40,000 2,300 0.06 0.12 38,000 1,750 0.02 0.05
32,000 2,000 0.06 0.12 32,000 1,600 0.06 0.12 30,000 1,200 0.02 0.05
25,000 1,600 0.06 0.12 25,000 1,200 0.06 0.12 25,000 960 0.02 0.05
20,000 1,100 0.05 01 18,000 800 0.05 01 16,000 560 0.02 0.05
17,000 850 0.03 0.05 16,000 640 0.03 0.05 14,000 440 0.02 0.05
16,000 610 0.03 0.05 15,000 450 0.03 0.05 13,000 310 0.02 0.05
15,000 420 0.02 0.05 14,000 300 0.02 0.05 12,000 200 0.02 0.05
15,000 330 0.005 0.005 14,000 200 0.005 0.005 12,000 130 0.004 0.005
13,000 300 0.005 0.005 12,000 180 0.005 0.005 10,000 120 0.004 0.005
50,000 4,800 0.075 0.15 50,000 4,800 0.075 0.15 50,000 3,900 0.03 0.06

> 2 % L7 | a
A7
Pi
1. Use a rigid and precise machine and holder.

2. When machining carbon steels or hardened steels, using MQL (Minimum Quantity Lubrication / mist coolant) or air blow is recommended.

3. When using cutting fluid, choose based on work material and cutting conditions.

4. The cutting conditions shown for 3D milling are low-load, safe conditions for reference.

5. Please adjust conditions based on machining accuracy, machining shape and machining path.

6. When using a tool with a diameter of ¢ 0.5 (R0.25) or less, or an L/D (effective length/tool diameter) ratio of greater than 10, high loads can cause tool breakage.
Therefore, adjust the cutting conditions based on the machining situation.

7. When the available RPM are insufficient, please reduce the RPM and feed rates in proportion.
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mI#E MILD STEElI_gS*-ql.’EHE;EI?ﬁ ngE?E EFST IRON ALLOY gr%lgs %iﬁms ﬂm(au—-.aaH RC) - BN
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UK | OREE | BREE | o o | DEEE | GREE | o o | BEEE | mREE | L o
R | Ly (mm) | SPEED (min") | FEED SPEED (min”) | FEED (mm/min), SPEED (min”) | FEED
R0.75 4 40,000 3,900 0.075 0.15 40,000 3,900 0.075 0.15 40,000 3,700 0.075 0.15
6 30,000 2,900 0.075 0.15 30,000 2,900 0.075 0.15 30,000 2,700 0.075 0.15
8 24,000 2,300 0.075 0.15 24,000 2,300 0.075 0.15 24,000 2,100 0.075 0.15
10 24,000 2,000 0.075 0.15 24,000 2,000 0.075 0.15 24,000 1,900 0.075 0.156
12 21,000 1,400 0.075 0.1 21,000 1,400 0.075 01 21,000 1,300 0.075 0.1
14 18,000 1,200 0.05 0.1 18,000 1,200 0.05 041 18,000 1,100 0.05 0.1
16 16,000 800 0.05 041 16,000 800 0.05 01 16,000 760 0.05 041
18 14,000 500 0.03 0.05 14,000 500 0.03 0.05 14,000 470 0.03 0.05
20 13,000 360 0.02 0.05 13,000 360 0.02 0.05 13,000 340 0.02 0.05
22 13,000 320 0.02 0.05 13,000 320 0.02 0.05 13,000 300 0.02 0.05
30 12,000 200 0.005 0.01 12,000 200 0.005 0.01 12,000 190 0.005 0.01
R0.8 8 24,000 3,000 0.08 0.16 24,000 3,000 0.08 0.16 24,000 2,800 0.08 0.16
12 21,000 1,800 0.05 0.1 21,000 1,800 0.05 0.1 21,000 1,700 0.05 041
16 16,000 800 0.05 0.1 16,000 800 0.05 01 16,000 760 0.05 041
20 13,000 380 0.03 0.05 13,000 380 0.03 0.05 13,000 360 0.03 0.05
R1 4 50,000 5,600 0.1 0.2 50,000 5,600 0.1 0.2 50,000 5,600 0.1 0.2
6 36,000 3,000 041 0.2 36,000 3,000 0.1 0.2 36,000 2,800 041 0.2
8 25,000 2,600 041 0.2 25,000 2,600 0.1 0.2 25,000 2,400 041 0.2
10 20,000 2,400 0.1 0.2 20,000 2,400 0.1 0.2 20,000 2,200 041 0.2
12 16,000 2,000 0.1 0.2 16,000 2,000 01 0.2 16,000 1,900 0.1 0.2
14 15,000 1,800 0.1 0.2 15,000 1,800 0.1 0.2 15,000 1,700 0.1 0.2
16 14,000 1,700 01 0.1 14,000 1,700 0.1 0.1 14,000 1,600 0.1 0.1
18 13,000 1,600 041 0.1 13,000 1,600 041 01 13,000 1,500 01 0.1
20 12,000 1,200 0.05 0.1 12,000 1,200 0.05 041 12,000 1,100 0.05 0.1
22 10,000 1,000 0.05 0.1 10,000 1,000 0.05 041 10,000 950 0.05 0.1
25 10,000 800 0.03 0.05 10,000 800 0.03 0.05 10,000 760 0.03 0.05
30 10,000 500 0.02 0.05 10,000 500 0.02 0.05 10,000 470 0.02 0.05
35 8,000 250 0.02 0.03 8,000 250 0.02 0.03 8,000 230 0.02 0.03
40 7,000 150 0.02 0.03 7,000 150 0.02 0.03 7,000 140 0.02 0.03
R1.25| 10 20,000 3,300 041 0.2 20,000 3,300 0.1 0.2 20,000 3,100 041 0.2
15 17,000 2,800 0.1 0.2 17,000 2,800 041 0.2 17,000 2,600 0.1 0.2
20 15,000 1,800 0.1 0.2 15,000 1,800 0.1 0.2 15,000 1,700 0.1 0.2
25 12,000 1,000 0.03 0.05 12,000 1,000 0.03 0.05 12,000 950 0.03 0.05
30 10,000 800 0.03 0.05 10,000 800 0.03 0.05 10,000 760 0.03 0.05
35 8,000 500 0.02 0.03 8,000 500 0.02 0.03 8,000 470 0.02 0.03
R1.5 6 41,500 6,200 0.15 0.3 41,500 6,200 0.15 0.3 41,500 6,200 0.15 0.3
8 30,000 4,500 0.15 0.3 30,000 4,500 0.15 0.3 30,000 4,200 0.15 0.3
10 25,000 3,800 0.15 0.3 25,000 3,800 0.15 0.3 25,000 3,600 0.15 0.3
12 20,000 3,000 0.15 0.3 20,000 3,000 0.15 0.3 20,000 2,800 0.15 0.3
14 18,000 2,700 0.15 0.3 18,000 2,700 0.15 0.3 18,000 2,500 0.15 0.3
15 16,000 2,400 0.1 0.3 16,000 2,400 0.1 0.3 16,000 2,200 0.1 0.3
16 16,000 2,000 041 0.2 16,000 2,000 0.1 0.2 16,000 1,900 0.1 0.2
20 14,000 1,800 0.1 0.2 14,000 1,800 041 0.2 14,000 1,700 0.1 0.2
25 12,000 1,200 0.05 0.1 12,000 1,200 0.05 01 12,000 1,100 0.05 0.1
30 10,000 800 0.03 0.05 10,000 800 0.03 0.05 10,000 760 0.03 0.05
35 8,000 600 0.02 0.05 8,000 600 0.02 0.05 8,000 570 0.02 0.05
40 7,000 500 0.02 0.03 7,000 500 0.02 0.03 7,000 470 0.02 0.03
R1.75| 15 18,000 3,000 01 0.3 18,000 3,000 0.1 0.3 18,000 2,800 0.1 0.3
20 16,000 2,700 0.1 0.2 16,000 2,700 0.1 0.2 16,000 2,500 0.1 0.2
25 12,000 2,000 0.1 0.1 12,000 2,000 0.1 01 12,000 1,900 0.1 0.1
30 | 10,000 | 1,600 | 0.05 0.1 10,000 | 1,600 | 0.05 0.1 10,000 | 1,500 | 0.05 0.1
35 10,000 1,000 0.05 0.05 10,000 1,000 0.05 0.05 10,000 950 0.05 0.05
40 8,000 800 0.05 0.05 8,000 800 0.05 0.05 8,000 760 0.05 0.05
VRS :’i
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. PIEIESEES Recommended Milling Conditions

AE540- AR A (38~45HRC) - FifE
STAINLESS STEELS-HARDENED STEELS- 1A BN (45~55HRC) 1A R$(55~60HRC)
PREHARDENED STEELS HARDENED STEELS HARDENED STEELS
SUS304. SKD. NAKBO. HPM50
Bl i B HELAE as Pt EIfEER ripe g 2 Pt (B B briv -yl 2 Pt
SPEED (min) | FEED (mm/min) SPEED {min) | FEED {mm/min) SPEED (min) | FEED (mm/min)
40,000 3,700 0.075 0.15 40,000 2,900 0.075 0.15 38,000 2,200 0.03 0.06
30,000 2,700 0.075 0.15 30,000 2,200 0.075 0.15 27,000 1,500 0.03 0.06
24,000 2,100 0.075 0.15 24,000 1,700 0.075 0.15 21,000 1,100 0.03 0.06
24,000 1,900 0.075 0.15 24,000 1,500 0.075 0.15 21,000 1,000 0.03 0.06
21,000 1,300 0.075 0.1 21,000 1,000 0.075 0.1 18,000 680 0.03 0.06
17,000 1,100 0.05 0.1 17,000 900 0.05 0.1 15,000 630 0.03 0.06
14,000 760 0.05 0.1 13,000 560 0.05 041 10,000 340 0.03 0.05
13,000 470 0.03 0.05 12,000 350 0.03 0.05 10,000 230 0.03 0.05
12,000 340 0.02 0.05 11,000 240 0.02 0.05 9,000 150 0.02 0.05
12,000 300 0.02 0.05 11,000 220 0.02 0.05 9,000 140 0.02 0.05
11,000 190 0.005 0.01 10,000 120 0.005 0.01 9,000 90 0.005 0.01
24,000 2,800 0.08 0.16 23,000 2,100 0.08 0.16 20,000 1,400 0.03 0.08
21,000 1,700 0.05 0.1 20,000 1,380 0.05 0.1 18,000 990 0.03 0.08
14,000 760 0.05 0.1 13,000 600 0.05 0.1 11,000 400 0.03 0.08
12,000 360 0.03 0.05 11,000 280 0.03 0.05 10,000 200 0.03 0.05
50,000 5,600 0.1 0.2 47,000 5,300 0.1 0.2 40,000 3,600 0.05 0.1
36,000 2,800 0.1 0.2 35,000 2,700 0.1 0.2 30,000 1,800 0.05 0.1
25,000 2,400 0.1 0.2 24,000 2,300 0.1 0.2 20,000 1,500 0.05 0.1
20,000 2,200 0.1 0.2 19,000 2,000 0.1 0.2 17,000 1,400 0.05 0.1
16,000 1,900 0.1 0.2 15,000 1,700 0.1 0.2 13,000 1,100 0.05 0.1
15,000 1,700 0.1 0.2 14,000 1,500 0.1 0.2 12,000 1,000 0.05 0.1
14,000 1,600 0.1 0.1 13,000 1,400 0.1 0.1 11,000 950 0.05 0.1
13,000 1,500 0.1 0.1 12,000 1,200 0.1 0.1 10,000 800 0.05 0.1
11,000 1,100 0.05 0.1 10,000 890 0.05 0.1 9,000 640 0.05 0.1
9,000 950 0.05 0.1 9,000 860 0.05 0.1 7,500 570 0.05 0.1
9,000 760 0.03 0.05 9,000 680 0.03 0.05 7,500 450 0.03 0.05
9,000 470 0.02 0.05 9,000 360 0.02 0.05 7,500 240 0.02 0.05
7,500 230 0.02 0.03 7,000 130 0.02 0.03 6,000 100 0.02 0.03
6,000 140 0.02 0.03 6,000 100 0.02 0.03 6,000 20 0.02 0.03
20,000 3,100 0.1 0.2 19,000 2,900 0.1 0.2 16,000 1,900 0.05 0.1
17,000 2,600 0.1 0.2 16,000 2,400 0.1 0.2 14,000 1,600 0.05 0.1
15,000 1,700 0.1 0.2 14,000 1,600 0.1 0.2 12,000 1,000 0.05 0.1
11,000 950 0.03 0.05 10,000 830 0.03 0.05 9,000 590 0.03 0.05
9,000 760 0.03 0.05 8,000 650 0.03 0.05 7,000 450 0.03 0.05
7,500 470 0.02 0.03 7,000 430 0.02 0.03 6,000 290 0.02 0.03
41,500 6,200 0.15 0.3 32,000 4,800 0.15 0.3 26,500 3,300 0.06 0.15
30,000 4,200 0.15 0.3 25,000 3,500 0.15 0.3 22,000 2,400 0.06 0.15
25,000 3,600 0.15 0.3 20,000 2,800 0.15 0.3 18,000 2,000 0.06 0.15
20,000 2,800 0.15 0.3 18,000 2,500 0.15 0.3 16,000 1,700 0.06 0.15
18,000 2,500 0.15 0.3 15,000 2,000 0.15 0.3 13,000 1,300 0.06 0.15
16,000 2,200 0.1 0.3 13,000 1,800 0.1 0.3 11,000 1,200 0.06 0.15
16,000 1,900 0.1 0.2 13,000 1,500 0.1 0.2 11,000 1,100 0.06 0.15
14,000 1,700 0.1 0.2 11,000 1,600 0.1 0.2 10,000 1,000 0.06 0.15
12,000 1,100 0.05 0.1 9,000 820 0.05 0.1 8,000 580 0.05 0.1
9,000 760 0.03 0.05 7,000 590 0.03 0.05 6,000 400 0.03 0.05
7,500 570 0.02 0.05 6,000 460 0.02 0.05 5,000 300 0.02 0.05
6,500 470 0.02 0.03 5,000 360 0.02 0.03 4,000 230 0.02 0.03
18,000 2,800 0.1 0.3 14,000 2,000 0.1 0.3 12,000 1,300 0.07 0.15
16,000 2,500 0.1 0.2 12,000 1,800 0.1 0.2 10,000 1,200 0.07 0.15
12,000 1,900 0.1 0.1 9,000 1,300 0.1 0.1 8,000 920 0.07 0.15
10,000 1,500 0.05 0.1 8,000 1,100 0.05 0.1 7,000 770 0.05 0.1
9,000 950 0.05 0.05 7,000 700 0.05 0.05 5,000 400 0.05 0.05
7,500 760 0.05 0.05 6,000 580 0.05 0.05 4,000 300 0.05 0.05
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1. Use a rigid and precise machine and holder.

2. When machining carbon steels or hardened steels, using MQL (Minimum Quantity Lubrication / mist coolant) or air blow is recommended.

3. When using cutting fluid, choose based on work material and cutting conditions.

4. The cutting conditions shown for 3D milling are low-load, safe conditions for reference.

5. Please adjust conditions based on machining accuracy, machining shape and machining path.

6. When using a tool with a diameter of ¢ 0.5 (R0.25) or less, or an L/D (effective length/tool diameter) ratio of greater than 10, high loads can cause tool breakage.
Therefore, adjust the cutting conditions based on the machining situation.

7. When the available RPM are insufficient, please reduce the RPM and feed rates in proportion.
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WXS-LN-EBD
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MATERIAL (~750N/mm) (~30HRC) SKT. SKD. NAKEE, HPM1
UK | BERE | BEEE | o o | OREE | gEEE | o o | EREE | ZBEE | o =
R L1 (mm) | SPEED {min") | FEED {mm/min)) SPEED (min"') | FEED (mm/min) SPEED (min"") | FEED (mm/min)
R1.75| 45 7,000 600 0.03 0.03 7,000 600 0.03 0.03 7,000 570 0.03 0.03
R2 8 | 31,000 | 5700 | 02 0.5 31,000 | 5700 | 0.2 05 31,000 | 5700 | 0.2 0.5
10 25,000 4,500 0.2 0.5 25,000 4,500 0.2 0.5 25,000 4,200 0.2 0.5
12 20,000 3,600 0.2 0.5 20,000 3,600 0.2 0.5 20,000 3,400 0.2 0.5
15 20,000 3,600 0.2 0.5 20,000 3,600 0.2 0.5 20,000 3,400 0.2 0.5
16 18,000 3,200 0.2 0.5 18,000 3,200 0.2 0.5 18,000 3,000 0.2 0.5
20 16,000 2,800 0.2 0.4 16,000 2,800 0.2 0.4 16,000 2,600 0.2 0.4
25 16,000 2,800 0.1 0.3 16,000 2,800 0.1 0.3 16,000 2,600 0.1 0.3
30 14,000 2,400 0.1 0.2 14,000 2,400 0.1 0.2 14,000 2,200 0.1 0.2
35 12,000 1,800 0.1 0.2 12,000 1,800 0.1 0.2 12,000 1,700 0.1 0.2
40 10,000 1,300 0.05 0.1 10,000 1,300 0.05 0.1 10,000 1,200 0.05 0.1
45 8,000 1,000 0.05 0.05 8,000 1,000 0.05 0.05 8,000 950 0.05 0.05
50 7,000 700 0.02 0.05 7,000 700 0.02 0.05 7,000 660 0.02 0.05
R2.5 10 25,000 5,400 0.25 0.5 25,000 5,400 0.25 0.5 25,000 5,400 0.25 0.5
15 20,000 4,200 0.25 0.5 20,000 4,200 0.25 0.5 20,000 3,900 0.25 0.5
20 16,000 3,500 0.25 0.5 16,000 3,500 0.25 0.5 16,000 3,300 0.25 0.5
25 15,000 3,200 0.2 0.3 15,000 3,200 0.2 0.3 15,000 3,000 0.2 0.3
30 14,000 2,500 0.1 0.3 14,000 2,500 0.1 0.3 14,000 2,300 0.1 0.3
35 12,000 1,600 0.1 0.3 12,000 1,600 0.1 0.3 12,000 1,500 0.1 0.3
40 10,000 1,200 0.1 0.2 10,000 1,200 0.1 0.2 10,000 1,100 0.1 0.2
45 9,000 900 0.1 0.1 9,000 900 01 0.1 9,000 850 0.1 0.1
50 8,000 800 0.1 0.1 8,000 800 0.1 0.1 8,000 760 0.1 0.1
R3 12 20,000 5,200 0.3 0.5 20,000 5,200 0.3 0.5 20,000 5,200 0.3 0.5
20 16,000 4,200 0.3 0.5 16,000 4,200 0.3 0.5 16,000 3,900 0.3 0.5
25 12,000 3,200 0.3 0.5 12,000 3,200 0.3 0.5 12,000 3,000 0.3 0.5
30 10,000 2,600 0.3 0.5 10,000 2,600 0.3 0.5 10,000 2,400 0.3 0.5
35 9,000 2,300 0.2 0.4 9,000 2,300 0.2 0.4 9,000 2,100 0.2 0.4
40 9,000 2,000 0.2 03 9,000 2,000 0.2 0.3 9,000 1,900 0.2 0.3
45 8,000 1,800 0.2 0.3 8,000 1,800 0.2 0.3 8,000 1,700 0.2 0.3
50 7,000 1,600 0.2 0.3 7,000 1,600 0.2 0.3 7,000 1,500 0.2 0.3
YIRS —b
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A4 - 15 (38~45HRC) - FaksH
STAINLESS STEELS-HARDENED STEELS- 1 E#(45~55HRC) {8 #(55~60HRC)
PREHARDENED STEELS HARDENED STEELS HARDENED STEELS
SUS304, SKD. NAKB0. HPMS0
[ i3 pri -y g P Pt B B BRI aa Pi B HHGIRE a Pt
SPEED {min) | FEED (mm/min) SPEED (min™) | FEED | SPEED (min™) | FEED (mm/min)

6,500 570 0.03 0.03 5,000 420 0.03 0.03 4,000 260 0.05 0.05
31,000 5,700 0.2 0.5 24,000 4,400 0.2 0.5 20,000 3,200 0.08 0.2
25,000 4,200 0.2 0.5 20,000 3,300 0.2 0.5 18,000 2,300 0.08 0.2
20,000 3,400 0.2 0.5 17,000 2,900 0.2 0.5 14,000 1,900 0.08 0.2
20,000 3,400 0.2 0.5 16,000 2,700 0.2 0.5 12,000 1,600 0.08 0.2
18,000 3,000 0.2 0.5 15,000 2,500 0.2 0.5 10,000 1,300 0.08 0.2
16,000 2,600 0.2 0.4 14,000 2,300 0.2 0.4 8,000 1,000 0.08 0.2
16,000 2,600 0.1 0.3 13,000 2,200 0.1 0.3 6,000 810 0.08 0.2
14,000 2,200 04 0.2 12,000 1,900 041 0.2 5,000 630 0.08 0.2
12,000 1,700 0.1 0.2 9,000 1,200 0.1 0.2 4,000 420 0.08 0.2

9,000 1,200 0.05 0.1 8,000 1,000 0.05 0.1 4,000 400 0.05 0.1

7,500 950 0.05 0.05 7,000 890 0.05 0.05 3,600 360 0.05 0.05

6,500 660 0.02 0.05 6,000 600 0.02 0.05 3,600 280 0.02 0.05
25,000 5,400 0.25 0.5 19,000 4,000 0.25 0.5 16,000 2,800 0.1 0.25
20,000 3,900 0.25 0.5 17,000 3,300 0.25 0.5 13,000 2,000 041 0.25
16,000 3,300 0.25 0.5 13,000 2,700 0.25 0.5 8,000 1,300 041 0.25
15,000 3,000 0.2 0.3 12,000 2,400 0.2 0.3 6,000 960 0.1 0.25
14,000 2,300 0.1 0.3 11,000 1,800 0.1 0.3 4,000 520 0.1 0.25
12,000 1,500 0.1 0.3 10,000 1,100 0.1 0.3 3,200 280 0.1 0.25
10,000 1,100 0.1 0.2 9,000 990 0.1 0.2 3,000 260 0.1 0.2

9,000 850 04 0.1 8,000 660 041 0.1 3,000 200 041 041

7,500 760 041 0.1 7,000 610 0.1 0.1 2,800 190 0.1 0.1
20,000 5,200 0.3 0.5 16,000 3,400 0.3 0.5 13,500 2,500 0.1 0.2
16,000 3,900 0.3 0.5 12,000 3,000 0.3 0.5 8,000 1,600 0.1 0.2
12,000 3,000 0.3 0.5 10,000 2,500 0.3 0.5 6,000 1,200 0.1 0.2
10,000 2,400 0.3 0.5 9,000 2,100 0.3 0.5 4,000 740 0.1 0.2

9,000 2,100 0.2 0.4 9,000 2,000 0.2 0.4 3,500 620 041 0.2

9,000 1,900 0.2 0.3 9,000 1,800 0.2 0.3 3,000 480 0.1 0.2

8,000 1,700 0.2 0.3 8,000 1,600 0.2 0.3 2,800 440 0.1 0.2

7,000 1,500 0.2 0.3 7,000 1,400 0.2 0.3 2,500 400 0.1 0.2
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Use a rigid and precise machine and holder.

When machining carbon steels or hardened steels, using MQL (Minimum Quantity Lubrication / mist coolant) or air blow is recommended.

When using cutting fluid, choose based on work material and cutting conditions.

The cutting conditions shown for 3D milling are low-load, safe conditions for reference.

Please adjust conditions based on machining accuracy, machining shape and machining path.

When using a tool with a diameter of ¢ 0.5 (R0.25) or less, or an L/D (effective length/tool diameter) ratio of greater than 10, high loads can cause tool breakage.
Therefore, adjust the cutting conditions based on the machining situation.

When the available RPM are insufficient, please reduce the RPM and feed rates in proportion.
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