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For Hardened Steels (~70HRC : SKD11,SKD61, SKH) and Pre-Hardened Steels.

A

SILFIREE00° CHIWXL ZRERETAMINEA T—HITURKEKES.
The WXL coating has a 1,300T oxidation temperature to permit greater spindle speeds
and longer tool life, even in high-speed dry machining.

Point3

High quality, high precision milling can be achieved even in difficult machining conditions.
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Surface Hardness and Oxidation Temperature of Main Coating
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Copper Raw Material High Hardness
#EBRFEE (HV) Surface Hardness

BDIM*SHEE Work Material Hardness

L e I e e
Hardness Friction Temperature Resistance Strength Roughness Resistance Resistance
WXL 3,100 0.25 1,100 (@) ©) @) (@) @)
3,500 0.3 1,300 (@) (@) O (@) O
#5 FRicS HHE G R
Series Abbreviation Specification Page Size
WXL-1.5D-DE WXLiE27) 1.5D7JHKE P7 #0.1~6
WXL-2D-DE WXLZE 2D7JHE P8 #0.1~20
WXL-3D-DE WXLi&E27] 3D7JE P9 #0.1~20
WXL-4D-DE WXLiE27] 4D7JHE P10 »0.2~12
WXL-EMS WXLiREATIETIR P11 ®»1~30
\)I(\I WXL-LN-EDS WXLRE270<3ua /)3 (&N ) Pl2~ | ¢02~5
L WXL-LN-EMS WXLREATIUE7IE (IREINT ) P16~ 01~3
WXL-EBD WXLiRE270 Bk L H P18 RO.05~10
WXL-LN-EBD WXLRE27HERERLE (JRIEINT ) P19~ | R0.05~3
WXL-PC-EBD WXLiRZE27) SEsmEkL R P25~ | R0O.1~3
WXL-HS-EBD WXLRE27IBRLES (38R ) P29 RO.1~6
WXL-HS-LN-EBD | WXLRE27JKITERLE (GRIEM - T3RHE ) P30~ | RO.1~15
WXS-EMS WXBHREE DR TIET] P70 ®»1~30
\;(V WXS-EBD WXEBRRE2TI kLT P71 RO.5~125
s WXS-LN-EBD WXIBLGRE2THETAERSL S5 7] (FRABIERY ) P72~ | R0.05~3
WXS-CPR WXEr R RN AR P77~ $0.2~4
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B /I =6I cutting Data

WXL's coating is able to permit a more stable milling at elevated speeds with emulsion coolant, thereby prolonging tool life and reducing tool usage by 25 percent!

WXL-2D-DE SS400a9in.T 3 : : 3 ‘
WXL-2D-DE Milling in SS400 ARSI T
WXL-2D-DE B

ERTE : : ; ; :
Tooi WXL-2D-DE ¢0.5
PITAAR
Work Material 58400 i=LiyN=IAY EREE

. Competitor A Burr |
TIHEE ; . ; ; ; :
Milling Speed 30m/min (20,000min ") : : : : :
i&g&igf# ) 0 20 40 60 80 100 120
Feed 600mm/min Tt EbA8E Milling Length (m)
P (RN ) B ABEREMNT70mEHBHAERN, EXA LS HREEERIL, T
e WXL-2D-DEBDEEZE I T 7 100m F BB HIMER , FATLBRSEMTHT 2 2%
Do of Gut 8p=0.03mm 8e=0.5mm g E%l]IlOOmEJE%%&}ﬁ'FTn BE, LAIER4AXNIEFRECEHIRET

e : : X3,
U=l KAMELIEIHF The competitor tool created burrs after milling 70 meters. The tool had to be replaced almost
Coolant Water Soluble every two hours. The WXL-2D-DE, on the other hand, did not create burrs even after milling
(SRR ST T A 100 meters, and was in good enough condition to continue milling. Taken safety into consider-
Machine Vertical Machining Center ation, the tool was replaced after 100 meters. In the past, four tools were used per day. With

the WXL, tool usage has been reduced to three per day.

Durability had increased from 750 minutes to 855 minutes, reducing the work load of the operator!

WXL-EBD TLEHHrMT

WXL-EBD Milling in Oxygen-Free Copper WXL-EBD ‘ ‘ ‘ ‘ ‘ ‘ ‘ .
ERETE s s s s s s s 3 |
Toor WXL-EBD R3
INTHR b=k
Work Material Oxygen-Free Copper Eith/NFA

s Competitor A
PIHIRE ; -
Miling Speed 180m/min (9,600min'") : : 3 3 3 3 3 3 3
R : 680 700 720 740 760 780 800 820 840 860 880
Feed 3.000mm/min DITASIA] Milling Time % (min)
PIEI7SE BT
Milling Method | Contoured Milling ;:EDDI 85595 ¢fE, BEQ%%?E%
RE B B £0.04mm~0.041mm , JEFE TS
De’Dth of Cut 8p=0.5mm Pf=1.3mm AX&LXE{%E@*%TE:»

s . [ The amount of wear on the WXL
JgJE:J'H}?U Cj\f'?'r%):‘lﬁgimﬁu after 855 minutes of use was in the

ootan ater Souble range of 0.E4_t0 Odeélﬂ mm, dem-
{EFILER STRINT Ry onstrating the incredible wear resis-
Machine Vertical Machining Center tance of the WXL coating.

The WXL Series handles a wide range of materials! When working in copper, its durability level is three times greater than TiAIN coating. Also, it ensures stable miling in hard materials.

WXL-EBD C1100a5inT

WXL-EBD Milling in C1100

FRIR

Toor WXL-EBD R3X%12
INTHR

Work M;Eerial c1100

PRI ; .
MREE | 244.92m/min (13,000min")
BHARE 3.900mm/min (0.15mm/1)
HIREITE IREINT

Milling Method Pick Milling

?ﬁ% Cut 8p=0.3mm Pf=0.6mm
FIEIRF KiBMEIEHE (EZ-30)
Coolant Water-Soluble

EFEALER IZRITAHG

Machine Vertical Machining Center
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Bl "MIT=4I cutting Data

RIEY) TIAIN 3 B 7) B % ap ¥R EHRAE S 5P

Both tool life and surface roughness are |mproved over traditional T|AINI

WXL-LN-EDS C1 1008/ T

WXL-LN-EDS Milling in C1100

EHETE
Tool WXL-LN-EDS ¢ 1X6
T w
Work Material C1100 X
P - o L
Miling Speed B63m/min (20,000min") Il.
i 864mm/min (0.022mm/t) g
pJ=lhspe IREINT D
Milling Method Surface Pick Machining S
AR o |80=005mm 8e=0.9mm
g =iz e5 IKAMELDEIEE 1% =
Coolant Water Soluble E(_'] i
AR TEITR TS
Machine Vertical Machining Center i S
A3
| F
N

URE/T[A Pick Direction

l #4575F Feed Direction _

\ WXL-LN-EDS \

#5751 Rz 0.32um

Feed Direction

FEREEERIZ  Roughness Curve
(HME= : x50,000) (H&fF=R : x200)
(um) Vertical Level Horizontal Level

0.40
m“mwM%wwmmma
—0.20
—040 |
0 0.250 0.500 0.750  (mm)
@inEASA Rz 0.21um
Pick Direction
FEREREHIZE Roughness Curve
(432 © X200,000) (g% : x2,000)
(um) Vertical Level Horizontal Level
0.20 r_
|
0.10 |
000 MWNW
—0.10 !
—-020 : 1 1 |
0 0.025 0.050 0.075 (mm)

BRI TRHA

A/NEINTEROEEIRIAR Wear of damage after milling 4 hours.

f&45 TIAIN Traditional TiAIN

#5758 Rz 0.64um

Feed Direction

FEREEERIZE  Roughness Curve
(YMZ= © xX50,000) (HEfFR : x200)
(um) Vertical Level Horizontal Level

= I s I L e
0.00 | il "Ii "
£ Mamalualy

@ixEASE Rz 0.50um

Pick Direction

FEBEEFRZE Roughness Curve
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S M AR
o e

—020
0 0.025

0.20

0.10

0.050 0.075  (mm)

V1va ONILLND XM

BRFHE XS



V1VA ONILLND TXM

HSEHE XS

Bl /II=4I cutting Data

Offers three times the durability in both dry or wet applications!

WXL-EBD +3XmnT

WXL-EBD Dry Milling

FRIR

L3 WXL-EBD R5x18
INTHARR

Work M;‘Eerial S50C

PIHE ; .
MRUEE | 200m/min (6,366min")
'i%iﬁdiéﬁ 1,604mm/min (0.126mm/t)
pil=ly=pr T

Milling Method Pocket Milling

E,’l';;h of Cut Ap=1mm Pf=2mm
B

Projection Length 4D

LR SR

Coolant Air Blow

{EFBHLER RIS

Machine Vertical Machining Center

WXL-EBD 23T

WXL-EBD Wet Milling

RIR WXL-EBD R3Xx12

ool

INTHR

Work Material S50C

PIHIRRE " -
Miling Speed 199.7m/min (10,600min™")
BERR 2,570mm/min (0.121mm/)
% IRENT

Milling Method Pick Milling

DA st |@o=0.3mm Pr=06mm
PR AGEMETIRRE ( FLILR )
Coolant Water-Soluble (Emulsion)
EFRHLER SZEUINT A

Machine Vertical Machining Center

—

16mm

BEHE
Pocket Taper Angle

3 IR e

3 EEEE I
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Flank Wear at Ball Nose
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o
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=
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Continue ).

"""""""""""""" —=— WXL-EBD
—————————————————————————————————————— —— Hit)AF) A Competitor A -----
—— EftAF B Competitor B

RIRENNT Y Pockets (pcs)

INTERYEERIAR Tool Wear After Milling

BEENAR R6
Pocket Corner R

207, Holes

6%, Holes 4%, Holes

Flank Wear at Ball Nose
o
o
o

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr —=— WXL-EBD
—o— Hfth/38] A Competitor A

—o— Hfth’/AF] B Competitor B

The WXL series handles a wide range of materials and applications.

WXL-EBD DH31S (48HRC) gyinT

WXL-EBD Milling in DH31S(48HRC)

3 B M

=~ Flank Wear at Ball Nose

FRTR

Tool WXL-EBD R5X18
IITAAER

Work Material DH31S (48HRC)
YIHEE ; -
Miling Speed 180m/min (5,700min")
BHaEE 1,350mm/min (0.118mm/t)
IR E BENT

Milling Method Model Milling

gl’[;h of Cut dp=1mm Pf=2mm
B

Projection Length 5D

PRI 23

Coolant Air Blow

{EFBALER EbUONT G

Machine Holizontal Machining Center

0.14

0.127---

0.1

0.08
0.06

—=— WXL-EBD

—o— Hfth/3T) A Competitor A

100 150 200 250
PIEHSE (m)

Milling Length

7
RURSINTZY Pockets (pcs)

BURSHERE 3 B R~ 86.25x
Pocket Taper Angle Pocket Size 48.75mm

B p=[REN A BRRE

Pocket Corner R R6 Pocket Depth 16mm




Bl "MIT=4I cutting Data

WXL-LN-EBD NAK80(40HRC) #9hnT

WXL-LN-EBD Milling in NAK80(40HRC)

QU2 frrorerm e e et
HHIR WXL-LN-EBD R1x10
ool HZ 0181 - AT
TR L g
Work Material NAK80 (40HRC) %‘zo 016 T e el
" ©
PIHIERE ; . G 7 IS S cesns OSSOSO
Viling Speed | 126m/min (20,000min") 15 5 01
; [l 0,12 ===
AR 2,000mm/min(0.05mm/t)  f& 3
B o fo o AT —=— WXL-LN-EBD
tJJiéJHEE ﬂﬂ?}]ﬂl _ (n%n) —o— H{th/AF] A Competitor A
Milling Method Pocket Milling 008~/ /e —o— EfBAT] B Competitor B
iRE _ _ . . . . . . ) . . . )
Depth of Cut @p=0.Tmm Pf=0.4mm 0 425 170 2125 255 2975 340 3825 425 4675 510 5525
=z HIEIHLE Milling Length (m)
o 7D 97mm
Projection Length /‘—"\7
PR " ‘
ot Al Biow “ ) g2.8mm
(SRR SER NI A 16mm
Machine Vertical Machining Center (BT30)
&/\R R1 =/I\IEA 0.4°
Min.R Min.Conical Angle
WXL &5 fRefmT
WXL series copper electrode milling
o EFEIEREE | BHARE | IHIRE | BIIE |MNIANEG) N
I*E EATA Speed1 Fl:elaedx DepthlofCut Ser?]i»ﬁnisﬁ]g Cutting Time DR
Process Tool (min™) (mm/min) (mm) (mm) (min) Clatolziric
JBML | WXCRPHS | ¢8xRO5 | 4000| 2000 | 04 0.3 24 PR
sl | WXL-EDS 04 6,000 | 1,000 02 0.1 30 el
MBI | WXL-HS-LN-EBD| R1x16X4 | 20000 | 1,150 | 0.1 0 88 s
EMEENNT  Electrode model milling
WXL E% NAKS8OmI
WXL series NAK milling
T EETA ERE | IR | MIREE Depthof cut | FSIITE | ANTRSEICD | yypsmsn)
F’rocfefs Tool ?rﬁﬁ?uc)j (m'r:ﬁ/enqin) aa (mm) | Pf (mm) Seml(-l_frgr%:)shmg CU“('P”?n;r'me Goolant
Rﬁg%%g WXL-HS-EBD |R3 X 10 8,000 | 2,700 | 04 15 0.2 63 *Mﬁtit
ohEMT | WXL-LN-EBD | R1.5X10x6 | 13,000 | 1,500 | 0.15 0.25 0.1 154 *M:i';tit
seqspnT | WXLLN-EBD |R1 x10x4| 15,000 | 1,200 | 0.1 0.1 0.05 130 *M:i';%c
Semifinishing | wxL-LN-EBD | R0.8X 8X4 | 20,000 | 1,800 | 0.1 0.05 0.05 26 R
AR éﬁ’gﬂ}g WXL-LN-EBD | RO.8 X 8X4 20,000 | 1,800 | 0.05 0.03 0 132 *h,itit

Diecast miniature model

VB TIERSERFFEINT | B&aH WXL ! A single tool for finishing! With the high durability of the WXL!

Thanks to the WXL Coating, wear on the central portion of the tool has been reduced!

WXL-PC-EBD STAVAX (52HRC) #9inT

WXL-PC-EBD Milling in STAVAX (52HRC)

ERIR WXL-PC-EBD R1X1°X20
INITH1R

Work Material STAVAX (52HRC)
PIHIERE ; .
Mifﬁng Sxpeed 63m/min (10,000min")
BHARE 2,000mm/min (0.1mm/t)
I FEg%nT

Milling Method Contoured Milling

DA st |8o=005mm Pr=005mm
=il T

Coolant Mist

SEFRHLR 7T

Machine Vertical Machining Center

240m N1 T/ERIERINT

After Milling 240m

WXL-PC-EBD

Hfth/AT] A Competitor A
i

L s |
Hfth/AF B Competitor B | EAthZAF] C Competitor C

F

R

il

‘1

V1va ONILLND XM
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WXL #E27 1.5D 7K#

WXL Coating Two Flute - Short 1.5D Flute Length Type

WXL-1.5D-DE

o R B

[ 7 5 Eﬁ'ﬂ*ﬁ?ﬁﬂ@é% .
Tool Material Ultra Fine Grain Carbide
Q@FEEIE o WXL&E S TINETD AR EIAR.
Surface Treatment WXL Coating SRR Indicates that the end mill has a sharp corner edge.
.ﬂ%ﬁﬁ% ....................................... 30° .9”%@% .................................. 0 ~—0.02mm o]
c Helix Angle Tolerance for Outer Diameter P32
§ B{7 :mm  Unit:mm
AN Ams Ce 2K | kK | /R | BER Ams CEl 2K | kK | /R | BER
3{ﬁ é! EDP No. Dc L 2 Ds Stock EDP No. Dc L 2 Ds Stock
Rg 3181801 0.1 45 0.15 4 B 3181831 3.1 45 4.7 6 B
T_]' % 3181802 0.2 45 0.3 4 B 3181832 3.2 45 4.8 6 B
% = 3181803 0.3 45 0.45 4 B 3181833 3.3 45 5 6 B
W 3181804 04 45 0.6 4 B 3181834 34 45 5.1 6 B
>|f 3181805 0.5 45 0.75 4 A 3181835 35 45 5.3 6 A
1 3181806 0.6 45 0.9 4 B 3181836 3.6 45 54 6 B
% 3181807 0.7 45 1.1 4 B 3181837 3.7 45 5.6 6 B
D 3181808 0.8 45 1.2 4 B 3181838 3.8 45 5.7 6 B
E 3181809 0.9 45 14 4 B 3181839 39 45 59 6 B
3181810 1 45 1.5 4 A 3181840 4 45 6 6 A
3181811 1.1 45 1.7 4 B 3181841 4.1 50 6.2 6 B
3181812 1.2 45 1.8 4 A 3181842 4.2 50 6.3 6 B
3181813 1.3 45 2 4 B 3181843 4.3 50 6.5 6 B
3181814 1.4 45 2.1 4 B 3181844 4.4 50 6.6 6 B
3181815 1.5 45 2.3 4 A 3181845 45 50 6.8 6 A
3181816 1.6 45 2.4 4 B 3181846 4.6 50 6.9 6 B
3181817 1.7 45 2.6 4 B 3181847 4.7 50 7.1 6 B
3181818 1.8 45 2.7 4 A 3181848 4.8 50 7.2 6 B
3181819 1.9 45 2.9 4 B 3181849 4.9 50 7.4 6 B
3181820 2 45 3 4 A 3181850 5 50 7.5 6 A
3181821 2.1 45 3.2 4 B 3181851 5.1 50 7.7 6 B
3181822 2.2 45 3.3 4 B 3181852 5.2 50 7.8 6 B
3181823 2.3 45 3.5 4 B 3181853 5.3 50 8 6 B
3181824 2.4 45 3.6 4 B 3181854 54 50 8.1 6 B
3181825 2.5 45 3.8 4 A 3181855 55 50 8.3 6 A
3181826 2.6 45 3.9 4 B 3181856 5.6 50 8.4 6 B
3181827 2.7 45 4.1 4 B 3181857 57 50 8.6 6 B
3181828 2.8 45 4.2 4 B 3181858 5.8 50 8.7 6 B
3181829 2.9 45 4.4 4 B 3181859 5.9 50 8.9 6 B
3181830 3 45 4.5 6 A 3181860 6 50 9 6 A

A =FrEREER A =Standard stock item.
B = EFPUOFVERETER B =Inventory center stock item.



WXL #E27] 2D 7142

WXL Coating Two Flute - Short 2D Flute Length Type

WXL-2D-DE

——— ® P P = )
Dc=¢p6

—
¢Ds

Dc>p6 .
Y 1N BRI FHRES S
Tool Material Ultra Fine Grain Carbide t
Q@FEEETE WXL&E STINETD A RN
Surface Treatment WXL Coating LEE Indicates that the end mill has a sharp corner edge.
.E%BE% ....................................... 30° .glw?éﬁ% .................................. Dc=12 0~—0.02mm o
Helix Angle Tolerance for Outer Diameter 12<Dc 0~—0.03mm P.33 @
B{7 :mm  Unit:mm g
Bms e 2K | TIK | R | ERF Ams e 2K | K| /R | BER A 5
EDP No. Dc L 2 Ds Stock EDP No. Dc L 2 Ds Stock 47& ;
3182001 0.1 45 0.2 4 B 3182038 3.8 45 7.6 6 B R%
3182002 0.2 45 04 3182039 3.9 45 7.8 T_]' g
3182003 0.3 45 0.6 3182040 4 45 8 % N
3182004 0.4 45 0.8 3182041 4.1 50 8.2 W
3182005 0.5 45 1 3182042 4.2 50 84 X
3182006 0.6 45 1.2 3182043 4.3 50 8.6 I.-
3182007 0.7 45 1.4 3182044 4.4 50 8.8 %
3182008 0.8 45 1.6 3182045 4.5 50 9 |:')
3182009 0.9 45 1.8 3182046 4.6 50 9.2 E
3182010 1 45 2 3182047 4.7 50 9.4
3182011 1.1 45 2.2 3182048 4.8 50 9.6

3182012 1.2 45 2.4
3182013 1.3 45 2.6
3182014 1.4 45 2.8
3182015 1.5 45 3

3182016 1.6 45 3.2
3182017 1.7 45 3.4
3182018 1.8 45 3.6
3182019 1.9 45 3.8

3182049 4.9 50 9.8
3182050 5 50 10

3182051 5.1 50 10.2
3182052 5.2 50 10.4
3182053 5.3 50 10.6
3182054 54 50 10.8
3182055 5.5 50 11

3182056 5.6 50 11.2

DOV OO |OO O D

0> > > 0>0>0>0>00E00>00EXH0 > 000> 0OOE@E>T

3182020 2 45 4 3182057 5.7 50 11.4
3182021 2.1 45 4.2 3182058 5.8 50 11.6
3182022 2.2 45 4.4 3182059 5.9 50 11.8
3182023 2.3 45 4.6 3182060 6 50 12
3182024 24 45 4.8 3182065 6.5 60 13
3182025 2.5 45 5 3182070 7 60 14
3182026 2.6 45 5.2 3182075 7.5 60 15
3182027 2.7 45 54 3182080 8 60 16 8
3182028 2.8 45 5.6 3182085 8.5 70 17 10
3182029 2.9 45 5.8 3182090 9 70 18 10
3182030 3 45 6 3182085 9.5 70 19 10
3182031 3.1 45 6.2 3182100 10 70 20 10
3182032 3.2 45 6.4 3182110 11 75 22 12
3182033 3.3 45 6.6 3182120 12 75 24 12
3182034 34 45 6.8 3182160 16 90 32 16
3182035 3.5 45 7 3182180 18 90 36 16
3182036 3.6 45 7.2 3182200 | 20 100 | 40 20 B

()R Rie> o) N o>N o)) R i0) N I AN P AN Y SN ¥ SN Y SN [ SN I N [ NG Y N (N [ SN I SN [ B SN T S [ SN [ N B B N N N I RN NS S
0O > 000 0> 0000 > 000K > 0> 00> 00> 0> 00000O> 000

3182037 37 45 74 A=FtRHEREZR A= Standard stock item.

B = EFPOMEREZR B =Inventory center stock item.




WXL #E27] 3D 74

WXL Coating Two Flute - Short 3D Flute Length Type

WXL-3D-DE
m & Dc=¢6  Doc>¢6 _,ZJ

AR\
\I”
%

3182406 0.6 45 1.8
3182407 0.7 45 2.1
3182408 0.8 45 2.4
3182409 0.9 45 2.7

3182443 4.3 50 12.9
3182444 4.4 50 13.2
3182445 4.5 50 135
3182446 4.6 55 13.8

[ 7 5 BN FEEee
Tool Material Ultra Fine Grain Carbide
y BEIMIETD DA aRmERAR,
Q@FEEIE o WXL&E LERR Indicates that the end mill has a sharp corner edge.
Surface Treatment WXL Coating Dc=<12
. @URIER oo 35° ONRNE D — Dc=12 0~—0.02mm
® Helix Angle Tolerance for Outer Diameter 12<Dc 0 ~—0.03mm 3k P34
m
% BT :mm  Unit:mm
9 Ams e 2K | IR | R | ERF BES e 2K | K | R | ER
4* 6! EDP No. Dc L 2 Ds Stock EDP No. Dc L 2 Ds Stock
R b 3182401 0.1 45 0.3 4 B 3182438 3.8 45 114 6 B
T_]' g 3182402 0.2 45 0.6 3182439 3.9 45 11.7
%E e 3182403 0.3 45 0.9 3182440 4 50 12
W 3182404 04 45 1.2 3182441 4.1 50 12.3
X 3182405 0.5 45 1.5 3182442 4.2 50 12.6
L
3
2
D
=

3182410 1 45 3 3182447 4.7 55 14.1
3182411 1.1 45 3.3 3182448 4.8 55 14.4
3182412 1.2 45 3.6 3182449 4.9 55 14.7
3182413 1.3 45 3.9 3182450 5 55 15

3182414 1.4 45 4.2 3182451 5.1 55 15.3

3182415 1.5 45 4.5
3182416 1.6 45 4.8
3182417 1.7 45 5.1
3182418 1.8 45 54
3182419 1.9 45 5.7

3182452 5.2 55 15.6
3182453 5.3 55 15.9
3182454 54 55 16.2
3182455 5.5 60 16.5
3182456 5.6 60 16.8

DD OO DO DD|O|D| D

W WX > > o> w> 0> 0> 000> 0000 > 0000 >00O0OON>0o

3182420 2 45 6 3182457 5.7 60 17.1
3182421 2.1 45 6.3 3182458 5.8 60 17.4
3182422 2.2 45 6.6 3182459 5.9 60 17.7
3182423 2.3 45 6.9 3182460 6 60 18
3182424 24 45 7.2 3182465 6.5 65 19.5
3182425 2.5 45 7.5 3182470 7 65 21
3182426 2.6 45 7.8 3182475 7.5 70 22.5
3182427 2.7 45 8.1 3182480 8 70 24 8
3182428 2.8 45 8.4 3182485 8.5 70 25.5 10
3182429 2.9 45 8.7 3182490 9 75 27 10
3182430 3 45 9 3182495 9.5 75 28.5 10
3182431 3.1 45 9.3 3182500 10 80 30 10
3182432 3.2 45 9.6 3182510 11 80 33 12
3182433 3.3 45 9.9 3182520 12 90 36 12
3182434 34 45 10.2 3182560 16 110 | 48 16
3182435 3.5 45 10.5 3182580 18 130 54 16
3182436 3.6 45 10.8 3182600 | 20 130 60 20 B

()RR B> o> Ro>N o)) R ie) N I NN P AN I SN ¥ SN B SN [ SN [ NG [ N Y N Y SN [ SN I SN S B S B N [ N N B N N Y R N RS RS
0O > 0000 > 0000 >000E > 0> 00> 00> 0> 00000O> 0000

3182437 37 45 | 111 A= TREFEFE  A=Standard stock item.

B= EfFPOFRERETER  B=Inventory center stock item.




WXL #E23 4D 71K#

WXL Coating Two Flute - Short 4D Flute Length Type

WXL-4D-DE

¢Dc
]
¢Ds

Dc<¢6  Dc>06 .

LY 711 S B FRES S
Tool Material Ultra Fine Grain Carbide £
Q@FEMEMAIE oo WXL&E
Surface Treatment WXL Coating
@UBFER e 40° QIMBRE 0 ~—0.02mm
Helix Angle Tolerance for Outer Diameter =358 P35 »
B{7 :mm  Unit:mm g
Bms Gye 2K | kK | /R | BER Ams e 2K | kK | /R | BER ¥ 5
EDP No. Dc L 2 Ds Stock EDP No. Dc L 2 Ds Stock 47& ;
3182602 0.2 45 0.8 4 B 3182633 3.3 50 13.2 6 B R %
3182603 0.3 45 1.2 3182634 34 50 13.6 T_]' g
3182604 04 45 1.6 3182635 3.5 50 14 ;E N
3182605 0.5 45 2 3182636 3.6 50 144 W
3182606 0.6 45 2.4 3182637 3.7 50 14.8 X
3182607 0.7 45 2.8 3182638 3.8 50 15.2 I.‘
3182608 0.8 45 3.2 3182639 3.9 50 15.6 S
3182609 0.9 45 3.6 3182640 4 55 16 |'3
3182610 1 45 4 3182641 4.1 55 16.4 E
3182611 1.1 45 4.4 3182642 4.2 55 16.8

3182612 1.2 45 4.8
3182613 1.3 45 5.2
3182614 1.4 45 5.6
3182615 1.5 45 6

3182616 1.6 45 6.4
3182617 1.7 45 6.8
3182618 1.8 45 7.2
3182619 1.9 45 7.6
3182620 2 45 8

3182621 2.1 45 8.4
3182622 2.2 45 8.8
3182623 2.3 45 9.2
3182624 24 45 9.6
3182625 2.5 45 10

3182626 2.6 50 10.4
3182627 2.7 50 10.8
3182628 2.8 50 11.2

3182643 4.3 55 17.2
3182644 4.4 55 17.6
3182645 4.5 55 18

3182646 4.6 55 18.4
3182647 4.7 55 18.8
3182648 4.8 55 19.2
3182649 4.9 55 19.6
3182650 5 60 | 20

3182651 5.1 60 | 204
3182652 5.2 60 | 20.8
3182653 5.3 60 | 21.2
3182654 54 60 | 216
3182655 5.5 65 22

3182656 5.6 65 22.4
3182657 5.7 65 | 22.8
3182658 5.8 65 23.2
3182659 5.9 65 | 23.6

(ololoRoollolololioRololioloRooo ool oo oo oo RO REO R Ne))

>> > 0000 >00EE00>00E0D0>0000> 000X >0

DO MDMPDMDIMIAMBPMDIDIDIMBIAMDIMDIDAMBAMDMDIDMBADIDDMBIADDIDND
U O>000E0 > 000E> 0> 00> 00>0>0000>00

3182629 2.9 50 11.6 3182660 6 65 24

3182630 3 50 12 3182680 8 80 32 8
3182631 3.1 50 12.4 3182700 | 10 90 | 40 10
3182632 3.2 50 12.8 3182720 | 12 100 | 48 12 A

A= FRAEFEfFm  A=Standard stock item.
B= EEfFrh R EREER  B=Inventory center stock item.

10



WXL % E 4713870

WXL Coating Four Flute Short

WXL-EMS

¢ Dc

|

|

|

|

|

\

\

\

:
¢Ds

[ Y i R Bk FEESE
Tool Material Ultra Micro Grain Carbide OHNEAE Dc=12 0 ~—0.02mm
OFKELIE -WXLRE Tolerance for Outer Diameter 12« D¢ 0 ~—0.03mm
Surface Treatment WXL Coating
.Eﬁxﬁﬁgm ...................... 30 ﬁgfgtﬁqgﬁrﬁtndﬂ;ﬁohas a sharp P36
&) £afRF) corner edge. '
M Dc=12 {7 :mm  Unit:mm
- mRs e s« | mx | omE | B
Ik 2 3130510 1 40 25 4 D
R i 3130515 1.5 40 4 4 D
T_]' I
;E % 3130520 2 40 6 4 A
- 3130525 25 40 8 4 A
\),(V 3130530 3 45 8 6 A
l,— 3130535 3.5 45 10 6 D
|\E/| 3130540 4 45 11 6 A
S 3130545 4.5 45 11 6 D
3130550 5 50 13 6 A
3130560 6 50 13 6 A
3130570 7 60 16 8 A
3130580 8 60 19 8 A
3130580 9 70 19 10 A
3130600 10 70 22 10 A
3130620 12 75 26 12 A
3130640 14 85 26 12 D
3130650 15 90 26 16 D
3130660 16 100 32 16 D
3130680 18 100 32 16 D
3130700 20 105 38 20 D
3130750 25 120 45 25 D
3130800 30 125 45 32 D

A= tREEEER:  A=Standard stock item.
B= EFPOFRERETER  B=Inventory center stock item.
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WXL #E27K M ENH(FEmITR)

WXL Coating Two Flute - Short - with Long Neck (for Rib processing)

WXL-LN-EDS

- . = DS /ﬁ
= — B ===t ——————— g
Bl
A

(Y i1 5 E BRI FEES S £2

Tool Material Ultra Fine Grain Carbide L
QTR o WXLZE

Surface Treatment WXL Coating
@UZFER s 30° O MRINEE e 0~—0.015mm A P37~

Helix Angle Tolerance of Outer Diameter !

B :mm  Unit:mm ﬁ

BES | M2 x @k B e WA T THHRMS « ISEIRE RIS Le) X1 7 S

EDP No. Dc X 82 L J Ds D1 Bk 0.5° 1° 15° o 25 3 Stock ﬁg Q
3131201| 02 x 05 45 0.3 4 0.18 |14.02°| 052 055| 057| 06 062| 064| B 4}(8
3131202 02 x 1 45 0.3 4 0.18 |13.19°| 1.05 1.09 1.13 1.17 1.22 127 | B RZ
3131203| 02 x 15 45 0.3 4 0.18 |1245°| 157 1.62 1.68 1.75 1.81 1.89 B T_fg
3131204 | 02 x 2 45 0.3 4 0.18 |(11.78°| 2.09 216 | 224 | 232 | 241 251 B §EE
3131205| 02 X 25 45 0.3 4 0.18 (11.18°| 286 269 | 279| 29 3.01 3.13 B W
3131206| 02 x 3 45 0.3 4 0.18 |10.64°| 3.12 323| 335| 347 | 361 375 B >I_(
3131207| 02 X 35 45 0.3 4 0.18 |10.15°| 364 | 376| 39 405 | 42 437 | B L
3131208| 02 X 4 45 0.3 4 0.18 | 9.71°| 4.15| 43 445 | 462| 48 5 B N
3131302| 03 x 1 45 0.45 4 0.28 |13.16°| 1.03 1.08 1.12 1.16 1.21 1.25 B E
3131303| 03 X 15 45 0.45 4 0.28 |124° 1.56 1.61 1.67 1.74 1.8 1.88| B S
3131304 03 x 2 45 0.45 4 0.28 |11.73°| 208 2.15| 223 | 231 2.4 25 B
3131305| 03 X 25 45 0.45 4 0.28 |11.12°| 259 268 | 278 | 288 | 3 3.12 B
3131306| 03 x 3 45 0.45 4 0.28 [10.57°| 3.11 322| 333| 346| 359| 374| B
3131308| 03 x 4 45 0.45 4 028 | 962°| 4.14| 429 | 444 | 461 479 | 498 | B
3131310| 03 x 5 45 0.45 4 0.28 | 883 | 5.18 536| b5b65| 576| 598 | 6.23 B
3131312| 0.3 X 6 45 0.45 4 028 | 8.15°| B.21 6.43| 6.66| 691 718 | 747 | B
3131318 03 x 9 45 0.45 4 0.28 | 6.63°| 9.31 964 | 998 | 10.36| 10.76 | 11.2 B
3131403| 04 x 15 45 0.6 4 0.37 |124° 1.62 157 1.63 1.69 1.75 1.82 B
3131404 | 04 x 2 45 0.6 4 0.37 |11.71°] 203 2.1 218 | 226| 235| 245 B
3131406| 04 x 3 45 0.6 4 0.37 |10.53°| 3.07 3.17| 329 | 341 365| 369 | B
3131408| 04 x 4 45 0.6 4 0.37 | 956°| 4.1 424 | 44 456 | 474 | 493 B
3131410| 04 X 5 45 0.6 4 0.37 | 876°| 5.13 5.31 531 571 593 | 6.18| B
3131412 04 x 6 45 0.6 4 0.37 | 808 | 6.17 6.38| 6.61 6.86| 7.13| 742 B
3131414 04 x 7 45 0.6 4 037 | 749 | 7.2 745 | 7.72| 801 8.32 | 8.66 B
3131416 04 x 8 45 0.6 4 037 | 699°| 824 | 852| 883| 916| 952| 99 B
3131418| 04 X 9 45 0.6 4 0.37 | 655°| 927 959 | 994 | 1031 | 1071 | 11.15 B
3131420| 04 x 10 45 0.6 4 0.37 | 6.16°| 10.3 1066 | 11.05| 11.46| 1191 | 12.39 B
3131424 | 04 x 12 45 0.6 4 0.37 | 65 1237 | 128 1326 | 13.76 | 14.3 1488 | B
3131501| 05 X 15 45 0.7 4 045 |12.29° 1.56 1.61 1.67 1.73 1.8 187| B
3131502| 065 x 2 45 0.7 4 045 (11.59°| 207 2.14| 222 | 231 2.4 249 | B
3131503 05 x 3 45 0.7 4 045 |(104° 3.11 3.21 333| 346| 359| 374| B
3131504| 05 x 4 45 0.7 4 045 | 943°| 414 | 428| 444 | 461 478 | 498 | B
3131505| 05 x 5 45 0.7 4 045 | 863 | 5.17 535| Bb5| 575| 598 | 6.22 B
3131506| 05 X 6 45 0.7 4 045 | 795 | 6.21 642 | 666| 6.9 717 | 747 | B
3131507| 065 x 7 45 0.7 a4 045 | 7.37°| 724 | 749| 776| 805| 837 | 871 B
3131508| 065 x 8 45 0.7 4 045 | 6.86°| 827 866 | 887 | 92 956 | 995 B
3131609 05 x 9 45 0.7 4 045 | 643 | 931 963 | 998| 1035| 1076 | 11.19 B
3131510| 05 x 10 45 0.7 4 045 | 6.04°| 10.34 | 10.7 11.09 | 115 1195 | 1244 | B
3131512| 05 x 12 45 0.7 4 045 | 539°| 1241 | 1284 | 1331 | 138 14.34 | 14.92 B
3131515| 05 x 15 50 0.7 4 045 | 465°| 15651 | 16.05| 1663 | 1725 | 1793 | 1865 B
3131602 06 x 2 45 0.9 4 055 |11.51°| 207 214 | 222 | 231 2.4 2.49 B
3131603| 06 X 3 45 0.9 4 0.55 [10.31°| 3.11 3.21 333| 346| 359| 374| B
3131604 | 06 x 4 45 0.9 4 055 | 933 | 4.14| 428| 444 4861 478 | 498 B
3131605| 06 X 5 45 0.9 4 055 | 852°| 5.17 535| 5b65| 575| 598 | 6.22 B
3131606| 06 X 6 45 0.9 4 055 | 7.84°| 6.21 642 | 666 | 69 717 | 747 | B P

B = EEFOFVERESER B =Inventory center stock item.
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WXL #E27Hma N (R EMmIE)

WXL Coating Two Flute - Short - with Long Neck (for Rib processing)

WXL-LN-EDS 5w

e g
S ———— B _d
22
& |
EER BAf7 :mm  Unit:mm
Glre s 2K | K | W | B |TrRE WX T TR o« BISEIERUR( Le) X1 EF
EDP No. Dc X g2 L 2 Ds D1 gk 0.5° 1° 1.5° 2° 25° 3° Stock
1) 3131607 | 06 X 7 45 0.9 4 0.55 7.26° 7.24 7.49 7.76 8.05 8.37 8.71 B
E 3131608 06 X 8 45 0.9 4 0.55 B6.76° 8.27 8.56 8.87 9.2 9.56 9.95 B
T 3131610| 06 x 10 45 0.9 4 0.55 5.94°| 10.34 | 10.7 11.09| 115 11.95 | 12.44 B
H‘ZQ 3131612| 06 X 12 45 0.9 4 0.55 5.29°| 1241 | 1284 | 13.31 | 138 14.34 | 14.92 B
47(6' 3131615| 06 X 15 50 0.9 4 0.55 455° | 1551 | 1605 | 1663 | 1725 | 17.93 | 18.65 B
R% 3131618| 06 X 18 50 0.9 4 0.55 3.99°| 1861 | 19.26 | 19.96 | 20.7 2151 | 22.38 B
T_]— % 3131702| 0.7 x 2 45 1 4 0.65 |11.43° 2.07 2.14 2.22 2.31 24 249 B
%%:—Uc 3131704 | 0.7 x 4 45 1 4 0.65 9.22° 414 428 444 461 478 498 B
W 3131706| 0.7 X 6 45 1 4 0.65 7.73° 6.21 6.42 6.66 6.9 7.17 7.47 B
>|_< 3131708| 0.7 x 8 45 1 4 0.65 6.65° 8.27 8.56 8.87 9.2 9.56 9.95 B
|'_ 3131710| 0.7 x 10 45 1 4 0.65 5.83°| 10.34 | 10.7 11.09| 115 1195 | 1244 B
III\EI 3131804 | 08 x 4 45 1.2 4 0.75 9.11° 414 4.28 444 461 478 498 B
D 3131806| 08 X 6 45 1.2 4 0.75 761° 6.21 6.42 6.66 6.9 717 7.47 B
S 3131808| 08 x 8 45 1.2 4 0.75 B6.53° 8.27 8.56 8.87 9.2 9.56 9.95 B
3131810 0.8 X 10 45 1.2 4 0.75 5.72°| 10.34 | 10.7 11.09| 115 1195 | 12.44 B
3131812| 08 X 12 45 1.2 4 0.75 5.09°| 1241 | 1284 | 13.31 | 138 1434 | 14.92 B
3131814 | 08 X 14 50 1.2 4 0.75 458° | 1448 | 1498 | 1552 | 16.1 186.73 | 17.41 B
3131816| 08 X 16 50 1.2 4 0.75 4.16°| 1654 | 17.12 | 17.74 | 184 19.12 | 199 B
3131820| 0.8 x 20 55 1.2 4 0.75 3.52°| 2068 | 214 22.17 | 23 23.9 24.87 B
3131824 | 08 x 24 60 1.2 4 0.75 3.06° | 24.81 | 25.68 | 26.6 27.6 28.68 | 29.84 B
3131904 | 09 x 4 45 1.35 4 0.85 9° 414 428 444 461 478 498 B
3131906| 09 X 6 45 1.35 4 0.85 7.49° 6.21 6.42 6.66 6.9 717 7.47 B
3131908 | 09 x 8 45 1.35 4 0.85 6.41° 8.27 8.56 8.87 9.2 9.56 9.95 B
3131910| 09 x 10 45 1.35 4 0.85 561°| 10.34 | 10.7 11.09| 115 1195 | 1244 B
3131915| 09 x 15 50 1.35 4 0.85 426°| 1551 | 1605 | 1683 | 1725 | 1793 | 18.65 B
3132003 1 x 3 45 1.5 4 0.95 9.89° 3.11 3.21 3.33 3.46 3.59 3.74 B
3132004 1 Xx 4 45 1.5 4 0.95 8.88° 414 4.28 444 461 478 498 B
3132005| 1 X b5 45 1.5 4 0.95 8.05° 5.17 5.35 5.65 5.75 5.98 6.22 B
3132006 1 X 6 45 1.5 4 0.95 7.37° 6.21 6.42 6.66 6.9 717 7.47 B
3132007 1 x 7 45 1.5 4 0.95 6.79° 7.24 7.49 7.76 8.05 8.37 8.71 B
3132008| 1 X 8 45 1.5 4 0.95 6.29° 8.27 8.56 8.87 9.2 9.56 9.95 B
3132009 1 x 9 45 1.5 4 0.95 5.86° 9.31 9.63 998 | 1035 | 10.76 | 11.19 B
3132010 1 X 10 45 1.5 4 0.95 5.49°| 10.34 | 10.7 11.09| 115 1195 | 12.44 B
3132012 1 X 12 45 1.5 4 0.95 487°| 1241 | 1284 | 13.31 | 138 14.34 | 14.92 B
3132014 1 X 14 50 1.5 4 0.95 438° | 1448 | 1498 | 1552 | 16.1 18.73 | 17.41 B
3132016 1 X 16 50 1.5 4 0.95 397°| 1654 | 17.12 | 17.74 | 184 19.12 | 19.9 B
3132018| 1 X 18 55 1.5 4 0.95 3.64°| 1861 | 19.26 | 19.96 | 20.7 2151 | 22.38 B
3132020 1 X 20 55 1.5 4 0.95 3.35°| 2068 | 214 22.17 | 23 23.9 24.87 B
3132022 1 x 22 60 1.5 4 0.95 3.11°| 2275 | 2354 | 24.39 | 25.3 26.29 | 27.36 B
3132025 1 x 25 60 1.5 4 0.95 2.81°| 2585 | 26.75 | 27.71 | 28.75 | 29.87 — B
3132030 1 X 30 70 1.5 4 0.95 241°| 31.02 | 32.1 33.25 | 345 — — B
3132204 | 12 x 4 45 1.8 4 1.15 8.54° 422 4.38 454 471 49 5.09 B
3132206 1.2 X 6 45 1.8 4 1.15 7.05° 6.3 6.52 6.76 7.01 7.29 7.58 B
3132208| 1.2 x 8 45 1.8 4 1.15 6° 8.37 8.66 8.98 9.31 9.67 | 10.07 B
3132210| 1.2 X 10 45 1.8 4 1.15 522°| 1044 | 108 11.19 | 1161 | 1206 | 1255 B
3132212 1.2 X 12 45 1.8 4 1.15 462°| 1251 | 1294 | 1341 | 1391 | 1445 | 15.04 B
3132214 | 12 X 14 50 1.8 4 1.15 4.14°| 1457 | 1508 | 1563 | 16.21 | 16.84 | 17.53 B
3132216| 1.2 X 16 50 1.8 4 1.15 3.76°| 1664 | 1722 | 1784 | 1851 | 19.23 | 20.01 B
3132220| 1.2 X 20 55 1.8 4 1.15 3.16°| 20.77 | 215 22.28 | 23.11 | 24.01 | 24.99 B ®FR

B = EEfFhIOFREREETZER B = Inventory center stock item.
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WXL #E271KHmENH (R EMmIE)

WXL Coating Two Flute - Short - with Long Neck (for Rib processing)

WXL-LN-EDS S 1 AR T TR SR ( Le )

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

]

ERPEIRERI= B RSB ERINT
;ﬁﬁ?ﬂi %ﬂﬁ?ﬁlﬁ RAGETS.
g No numerical value means no
HE .n.e,.iiiﬁ’;nzg interference with workpiece.
EER B :mm  Unit:mm
EEa e 2K | 70K | R | 3R | TEeE W3S T THHRE o« ISR 2R( Le )Xl Eef7
EDP No. Dc X 82 L [) Ds D1 gk 05° 1° 15° o 25 3 Stock
3132406 14 X 6 45 2.1 4 1.35 6.77° 6.3 6.52 6.76 7.01 7.29 7.58 B
3132408| 14 X 8 45 2.1 4 1.35 5.73° 8.37 8.66 8.98 9.31 9.67 | 10.07 B ﬁ
3132410| 14 x 10 45 2.1 4 1.35 497°] 1044 | 108 11.19 | 11.61 | 1206 | 1255 B %
3132412 14 X 12 45 2.1 4 1.35 4.39°| 1251 | 1294 | 1341 | 1391 | 1445 | 15.04 B ﬁzg
3132414 | 1.4 X 14 50 2.1 4 1.35 3.92°| 1457 | 1508 | 15663 | 16.21 | 16.84 | 17.53 B ){kg
3132416| 1.4 X 16 50 2.1 4 1.35 | 3565°| 16.64 | 1722 | 17.84 | 1851 | 19.23 | 20.01 B Ri
3132422 1.4 x 22 60 2.1 4 1.35 2.76°| 2284 | 2364 | 2449 | 2541 | 264 — B TLE
3132504 | 15 x 4 45 2.3 4 145 | 8.12°| 422 | 438| 454 | 471 4.9 509 | B 4353
3132506| 1.5 x 6 45 2.3 4 145 | 6.62°| 6.3 652 | 6.76| 7.01 729 | 758| B W
3132508| 15 X 8 45 2.3 4 145 | 559°| 837| 866| 898 | 931 9.67 | 10.07| B >|_<
3132510| 1.5 x 10 45 2.3 4 1.45 4.84°| 1044 | 10.8 11.19| 1181 | 1206 | 1255 B |'_
3132512| 1.5 x 12 45 2.3 4 1.45 4.26°| 1251 | 1294 | 1341 | 1391 | 1445 | 15.04 B N
3132514 | 15 X 14 50 2.3 4 1.45 3.81°| 1457 | 1508 | 1563 | 16.21 | 16.84 | 17.53 B IIZE)
3132516| 1.5 X 16 50 2.3 4 1.45 345°| 1664 | 1722 | 17.84 | 1851 | 19.23 | 20.01 B S
3132518| 1.5 X 18 55 2.3 4 1.45 3.14°| 1871 | 19.36 | 20.06 | 20.81 | 21.62 | 225 B
3132520| 15 X 20 55 2.3 4 1.45 2.89°| 20.77 | 215 2228 | 23.11 | 24.01 — B
3132525| 1.5 X 25 60 2.3 4 1.45 2.4° 2594 | 26.85 | 27.82 | 28.86 — — B
3132530| 1.5 X 30 70 2.3 4 1.45 2.06°| 31.11 | 322 33.36 | 3461 — — B
3132538| 1.5 X 38 80 2.3 4 1.45 1.67°| 39.38 | 40.75 | 42.22 — — — B
3132540| 1.5 X 40 80 2.3 4 1.45 1.6° 4145 | 42.89 | 4444 — — — B
3132545| 15 X 45 80 2.3 4 1.45 1.44° | 46.62 | 48.24 — — — — B
3132606| 16 X 6 45 2.4 4 155 | 647°| 63 652 | 6.76| 701 729 | 758| B
3132608| 1.6 x 8 45 2.4 4 155 | 545°| 837 | 866| 898 | 931 967 | 1007 | B
3132610| 1.6 X 10 45 2.4 4 155 | 471°| 1044 | 108 | 11.19| 1161 | 1206 | 1255| B
3132612| 1.6 x 12 45 2.4 4 155 | 4.14°| 1251 | 1294 | 1341 | 1391 | 1445 | 1504 | B
3132614| 16 X 14 50 2.4 4 155 | 3.7° | 1457 | 1508 | 1563 | 16.21 | 1684 | 1753 | B
3132616| 1.6 X 16 50 2.4 4 1.55 334°| 1664 | 1722 | 1784 | 1851 | 19.23 | 20.01 B
3132618| 1.6 X 18 55 2.4 4 155 | 3.04°| 1871 | 19.36 | 20.06 | 20.81 | 21.62 | 225 B
3132620| 1.6 X 20 55 24 4 1.55 2.8° 20.77 | 215 22.28 | 23.11 | 24.01 — B
3132806| 1.8 X 6 45 2.7 4 1.75 5.96° 6.42 6.77 7.1 7.39 7.68 7.99 B
3132808 1.8 x 8 45 2.7 4 1.75 501° 8.63 8.96 9.34 9.69 | 10.07 | 1048 B
3132810| 1.8 X 10 45 2.7 4 1.75 433°| 1064 | 11.13| 1166 | 11.99| 1246 | 1297 B
3132812| 1.8 X 12 45 2.7 4 1.75 3.81°| 1274 | 1329 | 1378 | 1429 | 1485 | 1545 B
3132814 | 18 X 14 50 2.7 4 1.75 34° 1483 | 1544 | 1599 | 1659 | 1724 | 1794 B
3132816| 1.8 X 16 50 2.7 4 1.75 3.07°| 1692 | 1758 | 1821 | 1889 | 19.63 | 2043 B
3132818| 1.8 X 18 55) 2.7 4 1.75 2.79°| 19.01 | 19.71 | 2043 | 21.19 | 22.02 — B
3132820| 1.8 X 20 55 2.7 4 1.75 257°| 21.09 | 21.85 | 2264 | 2349 | 24.41 — B
3132825| 1.8 X 25 60 2.7 4 1.75 | 2.13°| 26.28 | 27.2 | 28.18 | 29.24 — — B
3133006 2 X 6 45 3 4 1.95 5.62° 6.42 6.77 7.1 7.39 7.68 7.99 B
3133008| 2 X 8 45 3 4 195 | 4.7° 853 | 896 | 934 | 969| 1007 | 1048 | B
3133010 2 Xx 10 45 3 4 1.95 4.04°| 1084 | 11.13| 1166 | 11.99 | 1246 | 1297 B
3133012 2 x 12 45 3 4 195 | 354°| 1274 | 1329 | 1378 | 1429 | 1485 | 1545 | B
3133014 2 X 14 50 3 4 1.95 3.15°| 1483 | 1544 | 1599 | 1659 | 1724 | 17.94 B
3133016| 2 X 16 50 3 4 195 | 284°| 1692 | 1758 | 1821 | 1889 | 19.63 — B
3133018| 2 X 18 55 3 4 1.95 2.58°| 1901 | 1971 | 2043 | 21.19 | 22.02 — B
3133020 2 X 20 55 3 4 195 | 237°| 21.09 | 21.85 | 2264 | 23.49 — — B
3133025| 2 X 25 60 3 4 1.95 1.96° | 26.28 | 27.2 28.18 — — — B
3133030 2 X 30 70 3 4 1.95 1.68°| 3145 | 3255 | 33.73 — — — B
3133035| 2 X 35 80 3 4 1.95 1.46° | 36.62 | 379 — — — — B #FR

B = EFPOFNERETER B = Inventory center stock item.
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WXL #E27Hma N (R EMmIE)

WXL Coating Two Flute - Short - with Long Neck (for Rib processing)

WXL-LN-EDS I
P R

¢

oDc

\

|

\

b

\

\

|

i

\

|

\

|

\
T
oDs

EER B :mm  Unit:mm
2k | Ik | 2 | 3R |TeaE W TR o BOSEERA RRIS( Le ) X1 B
EDP No. Dc X g2 L 2 Ds D1 gk 0.5° 1° 1.5° 2° 25° 3° Stock
1) 3133040| 2 X 40 90 3 4 1.95 1.3° 4179 | 43.25 — — — — B
E 3133050| 2 X 50 100 3 4 1.95 1.06° | 52.13 | 53.94 — — — — B
T 3133060| 2 X 60 110 3 4 1.95 0.89° | 62.46 — — — — — B
HZS 3133508 | 25 x 8 45 3.7 4 2.4 3.86° 8.47 8.87 9.22 957 994 | 10.35 B
47( S 3133510| 25 x 10 45 3.7 4 2.4 3.27°| 1057 | 11.03| 1144 | 11.87 | 1233 | 12.83 B
R% 3133512| 25 x 12 45 3.7 4 2.4 2.84°| 1266 | 13.18 | 1366 | 14.17 | 14.72 — B
UL]E 3133514 | 25 X 14 50 3.7 4 24 251°| 1475 | 1532 | 1588 | 1647 | 17.11 — B
%EE 3133516 | 25 X 16 55 3.7 4 2.4 225°| 1683 | 1746 | 1809 | 18.77 — — B
W 3133518 | 25 x 18 55 3.7 4 2.4 2.03°| 1891 | 196 20.31 | 21.07 — — B
>|_< 3133520 | 25 x 20 60 3.7 4 2.4 1.86°| 2099 | 21.74 | 22.62 — — — B
|'_ 3133525 | 25 x 25 70 3.7 4 2.4 1.53°| 26.17 | 27.09 | 28.07 — — — B
'.\I 3133530| 25 x 30 80 3.7 4 2.4 1.3° 31.34 | 32.44 — — — — B
IIZE) 3133540 | 25 X 40 90 3.7 4 2.4 1° 41.68 — — — — — B
S 3133550| 25 X 50 100 3.7 4 2.4 0.81° | b2.02 — — — — — B
3134008 3 X 8 45 4.5 6 2.85 6.19° 8.42 8.79 9.13 947 984 | 10.24 B
3134010 3 X 10 45 45 6 2.85 541°| 1061 | 1095 | 11.35| 11.77 | 1223 | 12.73 B
3134012 3 X 12 45 45 6 2.85 481°| 126 13.09 | 13566 | 14.07 | 1462 | 15.21 B
3134014 3 X 14 50 45 6 2.85 432°| 1468 | 1523 | 1578 | 16.37 | 17.01 | 17.7 B
3134016 3 X 16 55 4.5 6 2.85 393 | 1676 | 17.37 | 18 1867 | 194 20.18 B
3134018| 3 X 18 55 4.5 6 2.85 3.6° 1884 | 1951 | 20.21 | 2097 | 21.79 | 22.67 B
3134020 3 X 20 60 45 6 2.85 3.32°| 2091 | 21.65 | 2243 | 2327 | 24.18 | 25.16 B
3134025| 3 X 25 65 45 6 2.85 2.79°| 26.09 | 27 27.97 | 29.02 | 30.15 — B
3134030 3 X 30 80 45 6 2.85 2.4° 31.25 | 32.34 | 3351 | 34.77 — — B
3134035| 3 X 35 90 4.5 6 2.85 2.1° 36.42 | 37.69 | 39.05 | 40.52 — — B
3134040 3 X 40 90 45 6 2.85 1.87°| 4159 | 43.04 | 446 — — — B
3134050 3 X b0 100 4.5 6 2.85 1.54°| 5193 | 53.74 | 55.68 — — — B
3135012 4 X 12 50 6 6 3.85 3.58°| 12.6 13.09 | 1356 | 14.07 | 1462 | 15.21 B
3135016 4 X 16 60 6 6 3.85 2.87°| 1676 | 17.37 | 18 1867 | 194 — B
3135020 4 X 20 60 6 6 3.85 2.39°| 2091 | 21.65 | 2243 | 23.27 — — B
3135025 4 X 25 70 6 6 3.85 1.98° | 26.09 | 27 27.97 — — — B
3135030 4 X 30 80 6 6 3.85 1.69°| 31.25 | 32.34 | 3351 — — — B
3135035| 4 X 35 90 6 6 3.85 1.47° | 3642 | 37.69 — — — — B
3135040 4 X 40 90 6 6 3.85 1.3° 4159 | 43.04 — — — — B
3135045 4 X 45 100 6 6 3.85 1.17°| 46.76 | 48.39 — — — — B
3135050 4 X 50 100 6 6 3.85 1.06°| 51.93 | 53.74 — — — — B
3135060 4 X 60 110 6 6 3.85 0.9° 62.26 — — — — — B
3136016 5 X 16 60 7.5 6 4.85 1.58°| 16.76 | 17.37 | 18 — — — B
3136020 5 Xx 20 70 75 6 4.85 1.3° 20.91 | 21.65 — — — — B
3136025 5 X 25 70 7.5 6 4.85 1.06°| 26.09 | 27 — — — — B
3136030 5 Xx 30 90 7.5 6 4.85 0.89°| 31.25 — — — — — B
3136035| 5 X 35 90 7.5 6 4.85 0.77° | 36.42 — — — — — B
3136040 5 X 40 100 7.5 6 4.85 0.68° | 41.59 — — — — — B
3136050 5 X B0 110 7.5 6 4.85 0.55° | 51.93 — — — — — B
3136060 5 X 60 120 7.5 6 4.85 0.46° — — — — — — B

B = EFHOREREFR B = Inventory center stock item.
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WXL gE27KE NH (R EmTR)

WXL Coating Four Flute - Short - with Long Neck (for Rib processing)

WXL-LN-EMS
i = %ﬁ e Y

@FATE oo Bl Emee g2
Tool Material Ultra Fine Grain Carbide L
.?_gﬁﬂs}g ..................................... WXL&E
Surface Treatment WXL Coating
° SH
@UBFER e 35 Q@IMERNE 0 ~—0.015mm 3 P4~
Helix Angle Tolerance for Outer Diameter »
{7 :mm  Unit:mm T
Clne et 2K | K | W | 3R | FemE| WENTTEHHING «BISRERIK( Le)xl EEfF e
EDP No. Dc X 82 L 2 Ds D1 8k 0.5° 1° 15° o° 25° 3° Stock H.g o
>
3172004 | 1 x 4 45 1.5 4 095 | 888 | 4.14| 428 | 444, 4861 478 | 4.98 B ){j((:j‘
3172006 1 6 45 1.5 095 | 7.37°| 6.21 6.42 | 6.66 6.9 717 7.47 Rg
3172008 1 8 45 1.5 095 | 629 | 827 866 | 887 9.2 9.656 9.95 T_j' g
3172010 1 10 45 1.5 095 | 549°| 1034 | 10.7 11.09| 115 1195 | 1244 % 3
3172012 1 12 45 1.5 095 | 487°| 1241 | 1284 | 1331 | 138 1434 | 1492 W
3172016 1 16 50 1.5 095 | 397°| 16564 | 17.12 | 17.74 | 184 19.12 | 199 )I_<
3172206 1.2 6 45 1.8 1.15 | 705°| B3 652 | 6.76 7.01 7.29 7.58 L
3172208 1.2 8 45 1.8 1.15 | 6° 8.37 866 | 898 9.31 9.67 | 10.07 N
3172210 1.2 10 45 1.8 1.15 | 5.22°| 1044 | 108 11.19 | 11.61 | 1206 | 1255 E
S

3172212 | 1.2
3172216 | 1.2
3172406 | 14
3172408 | 14
3172410| 14
3172412 | 14
3172414 | 14
3172416 | 14
3172422 | 14
3172506 | 15
3172508 | 15
3172510| 15
3172512 | 15
3172514 | 15
3172516 | 15
3172518 | 15
3172520 | 15
3172606 | 1.6
3172608 | 1.6
3172610| 1.6
3172612 | 1.6
3172614 | 1.6
3172616 | 1.6

12 45 1.8
16 50 1.8

6 45 2.1

8 45 2.1
10 45 2.1
12 45 2.1
14 50 2.1
16 50 2.1
22 60 2.1

6 45 2.3

8 45 2.3
10 45 2.3
12 45 2.3
14 50 2.3
16 50 2.3
18 55 2.3
20 55 2.3

6 45 2.4

8 45 2.4
10 45 2.4
12 45 2.4
14 50 24
16 50 24

1.15 | 462°| 1251 | 1294 | 1341 | 1391 | 1445 | 15.04
1.15 | 3.76° | 1664 | 17.22 | 17.84 | 1851 | 19.23 | 20.01
1.35 | 6.77°| 6.3 652 | 6.76| 7.01 729 | 7.58
1.35 | 673°| 837 | 866| 898| 931 9.67 | 10.07
1.35 | 497°| 1044 | 108 11.19 | 11.61 | 1206 | 12.55
1.35 | 439°| 1251 | 1294 | 1341 | 1391 | 1445 | 15.04
1.35 | 392" | 1457 | 1508 | 1563 | 16.21 | 1684 | 17.53
1.35 | 355" | 1664 | 1722 | 1784 | 1851 | 19.23 | 20.01
1.35 | 2.76° | 22.84 | 2364 | 2449 | 2541 | 264 =
145 | 662°| 6.3 652 | 6.76| 7.01 729 | 758
145 | 559°| 837| 866 | 898 | 93l 9.67 | 10.07
145 | 484°| 1044 | 108 11.19 ] 11.61 | 1206 | 1255
145 | 426° | 1251 | 1294 | 1341 | 1391 | 1445 | 15.04
1.45 | 3.81°| 1457 | 1508 | 1563 | 16.21 | 1684 | 17.63
1.45 | 345°| 16,64 | 1722 | 1784 | 1851 | 19.23 | 20.01
145 | 3.14°| 1871 | 19.36 | 20.06 | 20.81 | 21.62 | 225
145 | 289° | 20.77 | 215 | 2228 | 23.11 | 2401 =
1.55 | 647°| 6.3 652 | 6.76 | 7.01 729 | 7.58
1.55 | 545°| 837 | 866| 898 | 931 9.67 | 10.07
1.55 | 471°| 1044 | 108 11.19 | 11.61 | 1206 | 1255
1.55 | 4.14° | 1251 | 1294 | 1341 | 1391 | 1445 | 15.04
1.65 | 3.7° 1457 | 1608 | 1663 | 16.21 | 16.84 | 17.563
155 | 3.34°| 1664 | 1722 | 1784 | 1851 | 19.23 | 20.01

B = FEFURAEREER B = Inventory center stock item.

D0 00T T000I0T000H0000 0000 o000 oo oo o o

XXX | X[|X|[X|IX|X[|[X[X[X|X|X|X|[X|XIX|X|IX|X|X|X[X|X|X|X|X|X|X|X]|X
AABPDBDDMIMIPDBIMBIMBPMBPDIIMPDIMDBIMIAMIDBIMIAIAPDBIIAMPL

(o]

BTFR

1A TF TR A RIS E UL (Le)
Effective Neck length (Le) depending on Inclined Angle (a) of workpiece

]

I . L RPERERII=E BRI T
S AR WAEETS.
. No numerical value means no
Imerfjr—;;r%ﬁngg interference with workpiece.
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WXL RE271 5 (R Em TE)

WXL Coating Four Flute - Short - with Long Neck (for Rib processing)

WXL-LN-EMS 1 AR TR SRR (Le)

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

;ﬁﬁ%‘:‘i %#Htﬁfs# - éﬁ%ﬁgi&kkﬁiﬂﬁwwﬂul
No numerical value means no

HE .nte.,jiiiﬁ;nzg interference with workpiece.

EER By :mm  Unit:mm
Glren e s 2K | 0K | W | BR |TrRE IR F TR o BISERRERUR( Le) X1 EZ
EDP No. Dc X 82 L 1} Ds Da gk 0.5° 1° 1.5° 2° 25° 3° Stock
I 3172618 16 X 18 55 2.4 4 1.55 3.04° | 18.71 | 19.36 | 20.06 | 20.81 | 21.62 | 22.5 B
E 3172620 1.6 X 20 55 2.4 4 1.55 2.8° 20.77 | 215 2228 | 23.11 | 24.01 — B
il 3172625 16 X 25 60 2.4 4 1.55 2.32° | 26.94 | 26.85 | 27.82 | 28.86 — — B
HZS 3172806 1.8 X 6 45 2.7 4 1.75 5.96° 6.42 6.77 7.1 7.39 7.68 7.99 B
47(8 3172808 1.8 x 8 45 2.7 4 1.75 501° 8.63 8.96 9.34 969 | 10.07 | 1048 B
R§ 3172810 1.8 X 10 45 2.7 4 1.75 | 433" | 1064 | 11.13| 11656 | 1199 | 1246 | 1297 B
Tj% 3172812 1.8 X 12 45 2.7 4 1.75 3.81°| 1274 | 1329 | 1378 | 1429 | 1485 | 1545 B
%:—Uu 3172814 1.8 X 14 50 2.7 4 1.75 3.4° 1483 | 1544 | 1599 | 1659 | 1724 | 1794 B
W 3172816 1.8 X 16 50 2.7 4 1.75 3.07°| 1692 | 1758 | 1821 | 1889 | 19.63 | 2043 B
>|_( 3172818 1.8 X 18 55 2.7 4 1.75 2.79°| 19.01 | 1971 | 2043 | 21.19 | 22.02 — B
|'_ 3172820 1.8 X 20 55 2.7 4 1.75 257°| 21.09 | 21.85 | 22.64 | 2349 | 24.41 — B
E 3172825 1.8 X 25 60 2.7 4 1.75 | 2.13° | 26.28 | 27.2 28.18 | 29.24 — — B
M 3173006 2 X 6 45 3 4 1.95 5.62° 6.42 6.77 7.1 7.39 7.68 7.99 B
S 3173008 2 X 8 45 3 4 1.95 | 47° 8.53 8.96 9.34 9.69 | 10.07 | 1048 B
3173010 2 X 10 45 3 4 1.95 404°| 1064 | 11.13| 1166 | 1199 | 1246 | 1297 B
3173012 2 x 12 45 3 4 1.95 354° | 1274 | 1329 | 1378 | 1429 | 1485 | 1545 B
3173014 2 X 14 50 3 4 1.95 3.15°| 1483 | 1544 | 1599 | 1659 | 1724 | 17.94 B
3173016 2 X 16 50 3 4 1.95 284°| 1692 | 1758 | 1821 | 18.89 | 19.63 — B
3173018 2 X 18 55 3 4 1.95 2.58°| 19.01 | 19.71 | 2043 | 21.19 | 22.02 — B
3173020 2 X 20 55 3 4 1.95 2.37°| 21.09 | 21.85 | 22.64 | 23.49 — — B
3173025 2 X 25 60 3 4 1.95 1.96° | 26.28 | 27.2 28.18 — — — B
3173030 2 X 30 70 3 4 1.95 1.68° | 3145 | 3255 | 33.73 — — — B
3173508 25 X 8 45 3.7 4 2.4 3.86° 8.47 8.87 9.22 957 994 | 10.35 B
3173512 25 x 12 45 3.7 4 2.4 2.84°| 1266 | 13.18 | 1366 | 14.17 | 1472 — B
3173516 25 X 16 55 3.7 4 2.4 225°| 1683 | 1746 | 18.09 | 18.77 — — B
3173520 25 x 20 60 3.7 4 2.4 1.86° | 20.99 | 21.74 | 22.52 — — — B
3173525 25 X 25 70 3.7 4 2.4 1.53° | 26.17 | 27.09 | 28.07 — — — B
3174008 3 X 8 45 4.5 6 285 | 6.19° 8.42 8.79 9.13 9.47 9.84 | 10.24 B
3174012 3 X 12 45 4.5 6 2.85 481°| 126 13.09 | 1356 | 1407 | 1462 | 15.21 B
3174016 3 X 16 55 4.5 6 2.85 393 | 1676 | 17.37 | 18 1867 | 194 20.18 B
3174020 3 X 20 60 4.5 6 2.85 3.32° | 2091 | 21.65 | 2243 | 23.27 | 24.18 | 25.16 B
3174025 3 X 25 65 4.5 6 2.85 2.79° | 26.09 | 27 27.97 | 29.02 | 30.15 — B
3174030 3 X 30 80 4.5 6 2.85 2.4° 31.25 | 32.34 | 33.51 | 34.77 — — B

B = EFPOIREREZR B =Inventory center stock item.
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WXL % E 2713k

WXL Coating Two Flute Ball Nose

WXL-EBD

® H

[ 7 SO BN FEEese L
Tool Material Ultra Fine Grain Carbide
OEEMIE o WXLZE OEIEAE e .R<3 +0.005mm
Surface Treatment WXL Coating Tolerance of Ball Nose Radius 3=<R=<6 0.003~—0.007mm
BH|

R 6<R  +0.01mm 543

) B Fizsg

Tools with a radius over 6 are not seamless. B :mm Unit:mm

BES R x 7J{ x 112 K UALSS Wz EF o
EDP No. R X 2 X Ds L 2 Ds Stock %

3105010 R 005 x 02 X4 40 0.2 4 A %
3105020 R 01 X 04 x4 40 0.4 4 A o
3105030 R 0.15 x 06 x4 40 0.6 4 A :{jig
3106030 R 0.15 X 06 X6 50 0.6 6 D R=
3105040 R 02 X 08 x4 40 0.8 4 A T_j—%
3106040 R 02 X 08 X6 50 0.8 6 D ;EE
3105050 R 025 x 1.1 X4 40 1.1 4 A =
3106050 R 025 X 1.1 X6 50 1.1 6 D W
3105060 R 0.3 X 1.1 x4 40 1.1 4 A X
3106060 R 03 X 1.1 X6 50 1.1 6 D I.—
3105080 R 04 X 2 X4 40 2 4 A E
3106080 R 04 X 2 X6 50 2 6 D B
3105100 R 05 X 15 x4 50 1.5 4 A D
3105101 R 05 X 25 x4 50 25 4 D
3106100 R 05 X 25 X6 60 2.5 6 A
3105120 R 06 X 3 x4 50 3 4 A
3105140 R 0.7 X 35 x4 50 3.5 4 D
3105150 R 075 X 2 X4 50 2 4 D
3105151 R 075 X 4 X4 50 4 4 A
3106150 R 075 X 4 X6 50 4 6 D
3105160 R 08 X 4 x4 50 4 4 D
3105200 R 1 X 3 X4 50 3 4 A
3106200 R 1 X 5 X6 50 5 6 A
3105201 R 1 X 6 X4 50 6 4 D
3105250 R 125 x 3 X4 50 3 4 A
3105251 R 125 X 6 X4 50 6 4 D
3106250 R 1256 X 6 X6 60 6 6 A
3105300 R 1.5 X 45 x4 60 45 4 A
3106300 R 15 X 45 X6 60 45 6 D
3106301 R 15 X 8 X6 60 8 6 D
3106350 R 1.75 X 8 X6 70 8 6 D
3106400 R 2 X 6 X6 70 6 6 A
3105400 R 2 X 8 X4 60 8 4 D
3106401 R 2 X 8 X6 70 8 6 D
3106500 R 25 x 8 80 8 6 A
3106501 R 25 X 10 80 10 6 D
3106502 R 25 X 12 80 12 6 D
3106600 R 3 X 10 90 10 6 D
3106601 R 3 X 12 90 12 6 A
3106610 R 35 X 14 90 14 6 D
3106620 R 4 X 12 100 12 8 D
3106621 R 4 X 14 100 14 8 A
3106630 R 45 X 18 100 18 8 D
3106640 R 5 X 15 100 15 10 D
3106641 R 5 X 18 100 18 10 A
3106650 R 55 x22 100 22 10 D
3106660 R 6 X 18 110 18 12 D
3106661 R 6 X 22 110 22 12 A
3106670 R 7 X 26 110 26 12 A
3106680 R 8 X 30 140 30 16 A
3106690 R 9 X 34 140 34 16 D
3106700 R 10 X 38 160 38 20 A

A=#REEFR A =Standard stock item.
D = FEEfFhOMRAERERS: D = Inventory center stock item.

18



WXL % B 271 Emsk (R iEm I )

WXL Coating Two Flute Ball Nose - with Long Neck (for Rib processing)

WXL-LN-EBD

¢D1
a

|
‘%’ —= —Fg
—— 2 ]
2
22

[ Y5115 B FIBES S )

Tool Material Ultra Fine Grain Carbide
.;EE%IE ..................................... WXL;%E

Surface Treatment WXL Coating

)=

[ YR AN £0.005mm  3)R=01EMEELE %ﬁé P.44~

Tolerance of Ball Nose Radius Tools with a radius below 0.1 are not seamless. '

B :mm  Unit:mm
Cloebs bt 2K | K | 2 | 3R | THRE WEXS T TR o« RISEIERUR( Le ) X1 B
EDP No. R X 82X Ds L 2 Ds Da B« 05° 1° 1.5° 2° 25° 3° Stack
3110103 |R0O.05X 0.3 x4 45 | 0.08 4 0.085 | 1446°| 0.34 0.35 0.36 0.37 0.38 04

i

»
m
(@)
I
2
LINE
z
(@)
I
>
T
_'

>

N 3110105|R0.05X 05 X4| 45 |008| 4 |0.085|14.1° 054 | 056 | 058 | 06 0.62 | 0.64
T-j— 3110203 |R0O.1T X 03 Xx4| 45 |0.16 0.18 |1459°| 0.3 0.31 032| 033| 034| 035
%% 3110205 |R0O.1 X 05 X4 | 45|0.16 0.18 |1444°| 053 | 055| 057 | 059 | 061 0.63
WA 3120205|R0.1 X 05 x6| 50 |0.16 0.18 |14.16°| 053 | 055| 057 | 059 | 061 0.63
>|_( 3110207 |RO.1 X 0.75%X4| 45 |0.16 0.18 | 13.72°| 0.79| 082| 0.85| 0.88| 091 0.94
Il;_l 3110210|R0O.1T X 1 X4 | 45 10.16 0.18 | 13.31°| 1.05 1.09| 1.13 1.17 ] 1.21 1.26
B 3120210 |R0O.1 X 1 X6 | 50 |0.16 0.18 |13.85°| 1.05 1.09| 1.13 1.17 | 1.21 1.26
% 3110212 |R0.1 X 125%X4| 45|0.16 0.18 | 1292°| 1.31 1.36| 141 146 | 151 1.57
3110215|R0.1T X 15 X4| 45 |0.16 0.18 |12566°| 1.57 163| 168| 1.74| 18] 1.88
3120215|R0.1T X 15 x6| 50 |0.16 0.18 | 13.3° 1.57 163| 168| 1.74| 18] 1.88
3110217 |R0O.1 X 1.756X4| 45 |0.16 0.18 |1221°| 1.83 1.9 1.96| 203 | 211 2.19
3110220|R0.1T X 2 Xx4| 45 |0.16 0.18 1188 209 | 2.16| 224 | 232| 24 2.5
3120220 |R0.1 X 2 X6| 50 |0.16 0.18 | 128° 209 | 2.16| 224 | 232 | 24 2.5
3110225|R0.1T X 25 X4 | 45 |0.16 0.18 |11.28°| 261 2.7 279 | 289 | 3 3.12

3110230|R0O.1 X 3 X4| 45 |0.16
3110305 |R0.15X 05 X4 | 45 |0.24
3110306 |R0O.15X 06 X4 | 45 |0.24
3110307 |R0O.15X 0.75 x4 | 45 |0.24

0.18 |10.73°| 3.13| 323| 335| 347 | 36 3.74
028 |1422°| 0b2| 054 | 0566 | 058 | 0.6 0.62
028 |1403| 063 | 065| 068 | 0.7 0.72 | 0.75
028 |13.77°| 079 | 082| 085 | 087 | 09 0.93

3110310|R0O.15X 1 X4 | 45 | 0.24 028 |13.34°| 1.05 1.09| 1.12 1.16| 1.2 1.24
3120310|R0O.15X 1 X6 | 50 |0.24 028 |13.88°| 1.05 1.09| 1.12 1.16| 1.2 1.24
3110312 |R0O.16X 1254 | 45 |0.24 028 |1294°| 1.31 1.36| 14 1.45| 15 1.55
3110315|R0O.156X 15 X4 | 45 |0.24 028 |1257°| 157 163| 168| 1.74| 18 1.87
3120315|R0O.15X 1.5 X6| 50 |0.24 0.28 |13.33| 157 163| 168| 1.74| 18 1.87
3110317 |R0O.156X 1.75 x4 | 45 |0.24 028 |1221°| 1.83 1.89| 196 | 202| 2.1 2.18

3110320 |R0O.16X 2 X4 | 45 |0.24
3120320|R0O.15X 2 Xx6| 50 |0.24
3110322 |R0O.16X 225 x4 | 45 |0.24
3110325 |R0.15X 25 X4 | 45 |0.24
3120325 |R0O.16X 25 X6 | 50 |0.24
3110327 |R0O.16X 275 x4 | 45 |0.24
3110330|R0O.15X 3 X4 | 45 |0.24
3120330|R0O.15X 3 xB6| 50 |0.24
3110335 |R0.156X 35 X4 | 45 |0.24
3110340|R0O.16X 4 x4 | 45 |0.24
3110345 |R0.16X 45 X4 | 45 |0.24
3110350 |R0.16X &5 X4 | 45 |0.24
3110405 |R0.2 X 05 X4 | 45 (0.3

028 |11.87°| 209 | 2.16| 223 | 231 24 2.49
028 |1281°| 209 | 2.16| 223 | 231 24 2.49
028 |1166°| 235 | 243 | 251 2.6 269 | 28

028 |11.25°| 261 269 | 279 | 289 | 299 | 3.11
028 |12.34°| 261 269 | 279 | 289 | 299 | 3.11
028 |1097°| 287 | 296 | 3.06| 3.17| 329 | 342
028 |10.69°| 3.13| 323 | 334| 346 | 359 | 373
028 |11.89°| 3.13| 323 | 334 | 346 | 359, 373
028 |10.19°| 364 | 376 | 39 404 | 419 | 435
0.28 9.72°| 4.16 | 4.3 445 | 461 478 | 497
0.28 9.3 468 | 483 | 5 5.19| 538| 559
0.28 891°| 5.19| 537| 6566 | 576| 598 | 6.22
0.37 | 143 052 | 053| 055| 056 | 058| 06

o/»0O0|» 0O|>»»0/0/0COC|»00/»00|>»0/0/>»00/>»0/>»00/00OC/>»00/>»00|>»00>2>»>

AO|pO|MDPAPDPDdMPMOIMDPOMPOIMDOOIMPOMPPPIPDDMOIMPOMPOIMDOIPAP

3110407 |R0.2 X 075 x4 | 45 0.3 0.37 |1383| 078 | 08 083 | 085| 088 | 091
3110410 |R0O2 X 1 X4 | 45 | 0.3 0.37 |1339°| 104 | 1.07| 1.11 1.14| 1.18| 1.22
3120410 |R0O2 X 1 X6 | 50 |0.3 0.37 1393 104 | 1.07| 1.11 1.14| 1.18| 1.22
3110415|R0.2 X 1.5 X4| 45 |0.3 0.37 |1259°| 1.56 1.61 1.66 1.72| 177 | 184
3120415|R0.2 X 15 X6| 50 |0.3 0.37 |13.36°| 1.56 1.61 1.66 1.72| 1.77| 184
3110420|R0.2 X 2 X4| 45 |0.3 037 1188 208 | 2.14| 221 229 | 237 | 246 | A

A=1RfEREfFR: A = Standard stock item. ®TFR
D = BEElFhIOMREREFESR D = Inventory center stock item.
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WXL % E 271 mkL R (REmI)

WXL Coating Two Flute Ball Nose - with Long Neck (for Rib processing)

WXL-LN-EBD 51 AR T T RSB SR R (Le)

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

. : ERPEIRERI= B R EERERINT

%&Fﬁﬁ&tz :514:4@?4% AR EET S,

g No numerical value means no
interference with workpiece.

Ok 4

Fiof
n E Interference Angle |

EER BAf7 :mm  Unit:mm

LT SEESR LT 2K | 7K | #iE | SR | THRE WAEXS T THHIRES o« FISERRA RIS Le) X1 Jacd

EDP No. R X 22X Ds L 2 D1 1% 0.5° 1° 1.5° 2° 25° 3 Stock
3120420 |R02 X 2 X6 50 | 0.3 0.37 12.83°| 2.08 2.14 2.21 2.29 2.37 246 | D %
3110425 |R02 X 25 X4 | 45 0.3 0.37 11.24°| 26 2.68 2.77 2.87 2.97 3.08 B
3120425 |R02 X 25 X6 50 | 0.3 0.37 12.35°| 2.6 2.68 2.77 2.87 2.97 3.08 ﬁ;é
3110430 |R02 X 3 X4| 45 | 0.3 0.37 10.67°| 3.11 3.21 3.32 3.44 3.57 3.7 )Uig
3120430 |R02 X 3 X6 50 | 0.3 0.37 11.9° 3.11 3.21 3.32 3.44 3.57 3.7 RZ
3110435 |R0.2 X 35 X4 | 45 0.3 0.37 10.15°| 3.63 3.75 3.88 402 | 4.16 | 4.33 T_j'%
3110440 |R02 X 4 X4 | 45 |0.3 0.37 9.68°| 4.15 428 443 459 476 4.95 ;E 3_0'
3120440 |R02 X 4 X6 50 | 0.3 0.37 11.09°| 4.15 4.28 443 4.59 4.76 4.95 W
3110445 |R02 X 45 X4 | 45 0.3 0.37 9.25°| 4.66 482 | 4.99 5.17 5.36 557 >I_(
3110450 |R0O2 X 5 X4 | 45 | 0.3 0.37 8.86°| b5.18 5.35 5.54 574 | 5.96 6.19 L
3120450 |R02 X 5 X6 | 50 |03 0.37 10.38°| 5.18 5.35 5.54 574 | 5.96 6.19 N
3110455 |R0.2 X 55 X4 | 45 0.3 0.37 8.5° 5.7 5.89 6.09 6.32 6.55 6.81 E
3110460 |R02 X 6 X4 | 45 0.3 0.37 8.16°| 6.21 6.42 6.65 6.89 7.15 7.43 D

3120460 |R0.2 X 6 X6| 50 |0.3
3110510|R0O.25X 1 X4| 45104
3110515|R0.25X 15 X4 | 45 |04
3120515|R0.25X 15 X6| 50 |04
3110520 |R0.25X 2 X4 | 45 |04
3120520 |R0.25X 2 XB6| 50 |04
3110525 |R0.25X 25 X4 | 45 |04
3120525 |R0.25X 25 X6| 50 |04
3110530 |R025X 3 X4 | 45 (04
3120530 |R025X 3 XB| 50 (04
3110535 |R0.25X 35 X4 | 45 |04
3110540 |R0.25X 4 X4 | 45 |04
3120540 |R025X 4 XB6| 50 (04
3110545 |R0.25X 45 X4 | 45 |04
3110550 |R0.25X 5 X4 | 45|04
3120550 |R025X 5 XB6| 50 |04

0.37 9.76°| 6.21 642 | 665 | 689 | 7.15| 743
045 |1345°| 1.03 1.06 | 1.09 1.12] 1.15 1.19
045 |1262°| 155 1.59| 1.64 1.69| 1.75 1.81
045 |134° 1.55 1.59 | 1.64 1.69| 1.75 1.81
045 |11.89°| 206 | 213 | 22 227 | 2.35| 243
045 |1286°| 206 | 213 | 22 227 | 235| 243
045 |11.23| 2568 | 266 | 275| 284 | 294 | 3.05
045 |12.36°| 2568 | 266 | 275| 284 | 294 | 305
045 |10.65°| 3.1 3.2 3.3 342 | 354 | 368
045 |11.9° 3.1 3.2 3.3 342 | 354 | 368
045 |10.12°| 3.61 373 | 386 | 399 | 414 | 43

0.45 9.64°| 4.13| 427 | 441 457 | 474 | 492
045 |11.08| 4.13| 427 | 441 457 | 474 | 492
0.45 9.2 465 | 48 497 | 5.14| 533 | 554
0.45 8.8° 517 | 534 | 552 | 572 | 593| 6.16
045 |10.36°| 5.17| 534 | 552 | 572 | 593| 6.16

3110555 |R0.25X 55 X4 | 45 |04 0.45 843| 568 | 587 | 6.07| 629| 653| 6.78
3110560 |R0.25X 6 X4 | 45|04 0.45 8.1° 6.2 6.41 663 | 687 | 7.13| 741
3120560 |R0.25X 6 X6| 50 |04 0.45 9.73°| 6.2 6.41 663 | 6.87| 7.13| 741
3110570|R0.25X 7 X4 | 45|04 0.45 749 723 | 748 | 774 | 802 | 832 | 865
3110580 |R0.25X 8 X4 | 45 |04 0.45 6.98°| 827 | 855| 885 | 9.17| 952 | 989
3120580 |R0.25X 8 XxB6| 50 |04 0.45 8.67°| 827 | 855| 885 | 9.17| 952 | 989
3110590 |R0.25X 9 X4 | 45 |04 0.45 6.52°| 9.3 962 | 995|10.32|10.71 | 11.14

3110600 |R0.25X10 X4 | 45 |04
3110610 |R0.3 X 1 X4 | 45|05
3110615 |R0.3 15 X4 | 45|05
3120615 | R0.3 15 X6| 50 |05
3110620 | R0.3 2 X4| 45|05
3120620 | R0.3 2 X6| 50|05
3110625 | R0O.3 25 X4| 45|05
3120625 | R0.3 25 X6| 50 |05
3110630 | RO.3 3 X4| 45|05
3120630 | R0.3 3 X6| 50|05
3110635 |RO.3 35 X4| 45|05
3110640 | R0.3 4 X4| 45|05

0.45 6.13°/ 10.33 | 1068 | 11.06 | 11.47 | 11.9 | 12.38
055 |1349°| 1.03 1.05| 1.08 1.11 1.14| 1.18
055 |1264°| 155 169| 164 | 169| 1.74| 18

055 |1342°| 155 159| 164 | 169| 1.74| 18

055 |11.88°| 206 | 2.12| 219 | 226 | 234 | 242
055 |1287°| 206 | 2.12| 2.19| 226 | 234 | 242
055 |11.21°| 268 | 266 | 274 | 284 | 294 | 3.04
055 |1237°| 258 | 266 | 274 | 284 | 284 | 3.04
055 |10.61°| 3.1 3.19| 33 3.41 353 | 366
055 |11.9° 3.1 3.19| 33 3.41 353 | 366
0.65 |10.07°| 3.61 373 | 385| 399 | 4.13| 429
0.55 958" | 4.13| 426 | 441 456 | 473 | 491

A=FtRHERZR A= Standard stock item.
D = Bz MR ERETR RS D = Inventory center stock item.

oo>»0Qo/»0/>»0|>»>»000>»00|/»00>»00>»00>»0>»0>»0>»>»0>»00>»00>»00>»0m>r
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WXL ik E27K 38 717 (R &M ITE)

WXL Coating Two Flute Ball Nose - with Long Neck (for Rib processing)

WXL-LN-EBD

S e T— 5 1L

G |

=L
\
‘ o

EEm B4 :mm  Unit:mm
Gl e 2K | DR | R | SR | Temr| WENTIHANA«NERENK(L) g
EDP No. R X 82X Ds L [) Ds D1 Bk 05° 1° 15° o 25° 3° | Stock
3120640 |R0.3 X 4 XB6| 50 |05 6 0.55 11.06°| 4.13 426 | 441 456 | 473| 491 | D

3110645|R0.3 X 45 X4 | 45 |05 4 | 0.55 9.13°| 465 | 48 496 | 5.14| 532 | 553
3110650|R0.3 X 5 Xx4| 45|05 0.55 8.73°| 5.16 | 5.33| 5.51 571 592 | 6.15
3120650|R0.3 X 5 XxB6| 50 |05 055 |10.33°| 5.16 | 5.33| 5.51 5.71 592 | 6.15

|

-
>t
LHVHO NOILYOI103dS

N 3110655|R0.3 X 55 x4 | 45|05 0.55 8.36°| 568 | 587 | 6.07| 629| 652 | 677
T_]' 3110660 |R0.3 X 6 XxX4| 45 |05 0.55 8.02°| 6.2 6.4 662 | 686 | 7.12| 7.39
,:?E 3120660 |R0.3 X 6 xB| 50 |05 0.55 9.69°| 6.2 6.4 662 | 686 | 7.12| 7.39
Wy 3110665 R0.3 X 65 X4| 45|05 0.55 7.7 6.71 694 | 7.18 | 744 | 7.71 8.02
>I_( 3110670|R0.3 X 7 Xx4| 45|05 0.55 741°| 723 | 747 | 773 | 8.0I1 8.31 8.64
L 3110675|R0.3 X 75 X4 | 45 |05 0.55 7.14°| 775 | 8.0] 829 | 859 | 891 9.26
N 3110680|R0.3 X 8 x4| 45|05 0.55 6.89°| 826 | 854 | 884 | 9.16| 951 9.88
E 3120680|R0.3 X 8 Xx6| 50|05 0.55 862°| 826 | 854 | 884 | 9.16| 951 9.88
D 3110685 |R0.3 X 85 X4 | 45 |05 0.55 6.66°| 878 | 9.08| 939| 974 10.1 10.5
3110690|R0.3 X 9 X4| 45|05 0.55 6.44°| 9.3 961 9.95 | 10.31 | 10.7 | 11.12
3110695|R0.3 X 95 X4 | 45|05 0.55 6.23°| 9.81 | 10.15| 10.5 1089 | 11.3 | 11.75

3110700 |R0.3 X10 X4| 45|05
3120700|R0.3 X10 X6| 50 |05
3110711 |R0.3 X11 X4 | 45 | 0.5
3110712|R0.3 X12 X4 | 45 |05

0.55 6.04°| 10.33 | 1068 | 11.06 | 11.46 | 11.9 12.37
0.55 7.76°1 10.33 | 1068 | 11.06 | 11.46 | 11.9 12.37
0.55 569°|11.37 | 11.75 | 12.16 | 1261 | 13.09 | 13.61
0.55 5.38°| 124 1282 | 13.27 | 13.76 | 14.28 | 14.85

3110820|R04 X 2 X4| 45|06 075 |11.86°| 206 | 2.12| 2.18| 225| 232| 24
3120820|R04 X 2 xB| 50 |06 0.75 |12.9° 206 | 2.12| 2.18| 225| 232 | 24
3110830|R04 X 3 XxX4| 45|06 0.75 |1052°] 309 | 3.19| 329 | 34 3.51 3.64
3120830|R04 X 3 xB| 50 |06 075 |1189| 309 | 3.19| 329 | 34 3.51 3.64
3110840 R04 X 4 Xx4| 45 |06 0.75 945°| 413 | 426 | 44 455 | 471 4.88
3120840 |R04 X 4 xB6| 50 |06 075 |11.02°| 413 | 426| 44 455 | 471 4.88
3110850|R04 X 5 Xx4| 45|06 0.75 858°| 516 | 533 | b5 5.7 5.9 6.13
3120850|R04 X 5 x6| 50 |06 0.75 |1027°| 5.16 | 533| 55 5.7 5.9 6.13
3110860|R04 X 6 X4| 45|06 0.75 785 6.19| 64 6.61 6.85| 7.1 7.37
3120860|R04 X 6 x6| 50 |06 0.75 9.62°| 6.19| 64 6.61 6.85| 7.1 7.37
3110870|R04 X 7 X4| 45|06 0.75 724 723 | 747 | 772 | 8 829 | 861
3110880|R04 X 8 Xx4| 45|06 0.75 6.71°| 826 | 854 | 883 | 9.15| 949 | 986
3120880|R04 X 8 Xx6| 50 |06 0.75 853°| 826 | 854 | 883 | 9.15| 949 | 986

3110890|R04 X 9 Xx4| 45|06
3110900|R04 X10 X4| 45 |06
3120900 |R04 X10 XxB6| 50 |0.6
3110912 |R04 X12 X4 | 45 |05

0.75 6.25°| 9.29 | 9.6 9.94 | 10.3 1068 | 11.1

0.75 5.86°| 10.33 | 10.67 | 11.05 | 11.45 | 11.88 | 12.34
0.75 7.66° 10.33 | 1067 | 11.05|11.45|11.88 | 12.34
0.75 52° | 124 1281 | 13.26 | 13.75 | 14.27 | 14.83

o/»O0|» O|>»O|>» 0O0|>»>»00|»00OC|»0/0|>»0|>»0/>»0/>»0|>»000|>»0000>»0000|>» 00> 0

Mo|plo/hlo/po|hlohppodprho/bdbobrobrobrhobrobhprodbdhAprodbbdHMpPpodbro,

3111025|R05 X 25 X4 | 45|08 095 |11.09| 257 | 264 | 272 | 28] 2.9 3
3111030|R05 X 3 Xx4| 45|08 095 |1043°| 309 | 3.18| 328 | 338 | 349 | 362
3121030|R05 X 3 xB| 50|08 095 |11.88°| 309 | 3.18| 328 | 338| 349 | 362
3111040 R0O5 X 4 Xx4| 45|08 0.95 9.32°| 412 | 425| 439| 453| 469 | 486
3121040 |R05 X 4 xB6| 50|08 095 |10.98°| 412 | 425| 439 | 453 | 469 | 486
3111050|R05 X 5 Xx4| 45|08 0.95 841°| 516 | 532 | 549 | 568 | 588 | 6.1
3121050|R05 X 5 x6| 50|08 095 |10.21°] 516 | 532| 549 | 568| 588 | 6.1
3111060|R05 X 6 X4| 45|08 0.95 767°| 6.19| 6.39| 6.6 6.83| 708, 7.35
3121060|R05 X 6 x6| 50 |08 0.95 954°| B6.19| 6.39| 6.6 6.83| 708, 7.35
3111070|R05 X 7 X4| 45|08 0.95 705" 722| 746 | 7.71 798| 827 | 859
3121070|R05 X 7 x6| 50|08 0.95 895°| 722 | 746 | 7.71 798| 827 | 859
3111080|R05 X 8 X4| 45|08 0.95 6.52°| 826 | 853| 882| 9.13| 947 | 983 | A

BTR

A=#tRHEREFR A= Standard stock item.
D = BEflFhIMRAERERR D =Inventory center stock item.

21



WXL iR E27)4 358 717 (R g T )

WXL Coating Two Flute Ball Nose - with Long Neck (for Rib processing)

WXL-LN-EBD 51 AR T T RSB SR R (Le)

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

. : ERPEIRERI= B R EERERINT

%&Fﬁﬁ&tz :514:4@?4% AR EET S,

g No numerical value means no
interference with workpiece.

Ok 4

Fiof
n E Interference Angle |

EER BAf7 :mm  Unit:mm
LT SEESR LT 2K | 7K | #iE | SR | THRE WAEXS T THHIRES o« FISERRA RIS Le) X1 Jacd
EDP No. R X 82X Ds L 2 Ds Da Bk 0.5° 1° 1.5° 2° 25° 3 Stock
3121080 |R0O5 X 8 X6| 50 |0.8 6 0.95 843°| 8.26 8.53 8.82 9.13 947 983 | D %
3111090 |R0O5 X 9 X4 | 45 /0.8 4 0.95 6.06°| 9.29 9.6 993 | 1028 | 1066 | 11.08 | D B
3111100|RO5 X10 X4 | 45 |0.8 4 0.95 566°| 10.33 | 1067 | 11.04 | 1143 |11.86 | 1232 | A ﬁgé
3121100 |R0O.5 X10 X6| 50 |0.8 6 0.95 7551 10.33 | 1067 | 11.04 | 1143 |11.86 | 1232 | D lijig
3111112|R0O5 X12 X4 | 45 |0.8 4 0.95 5.01°| 1239 | 1281 | 1325 | 13.73 | 1425 | 1481 | A RZ
3121112 |R05 X12 X6 | 50 |0.8 6 0.95 6.83°| 1239 | 1281 | 1325 | 13.73 | 1425 | 1481 | D T_j'%
3111114 |R0O5 X14 X4 | 50 |0.8 4 0.95 449°| 1446 | 1495 | 15647 | 16.03 | 1664 | 1729 | A ;E 3
3121114 |R05 X14 X6 | 60 |0.8 6 0.95 6.24°| 1446 | 1495 | 1547 | 16.03 | 16.64 | 17.29 | D W
3111116|R05 x16 x4| 50 |0.8 4 | 0.95 4.06°| 1653 | 17.09 | 1769 | 18.33 | 19.03 | 19.78 | A >I_(
3121116 |R05 X16 Xx6| 60 | 0.8 6 |0.95 5.74°| 1653 | 17.09 | 1769 | 1833 | 19.03 | 19.78 | D L
3111118|R05 Xx18 x4| 55 /0.8 4 | 095 3.71°1 1859 | 1923|199 |2063|21.41|2226| D N
3111120|R05 X20 x4 | 55 /0.8 4 | 0.95 495°| 20.66 | 21.36 | 22.12 | 2293 | 238 | 24.75| A E
3121120|R05 x20 x6| 60 |0.8 6 | 095 3.42°| 20.66 | 21.36 | 22.12 | 2293|238 |24.75| D D
3121122 |R05 x22 X6| 60 |08 6 |0.95 4.63°| 22.73 | 235 |24.33 |25.23|26.19|27.24 | D
3111240|R06 X 4 X4 | 45 |1 4 1.15 9.07°| 4.19 4.34 448 4.62 478 495 | A
3111260 |R0.6 X 6 X4 | 45 |1 4 1.15 741° 8.27 6.48 6.69 6.92 717 744 | A
3121260 |R06 X 6 X6| 50 |1 6 1.15 94° 6.27 6.48 6.69 6.92 717 744 | D
3111280|R06 X 8 X4 | 45 |1 4 1.15 6.26°| 8.35 8.62 8.91 9.22 9.56 993 | A
3121280 |R06 X 8 X6| 50 |1 6 1.15 8.28°| 8.35 8.62 891 9.22 9.56 993 | D
3111300 |R0O.6 X10 X4| 45 |1 4 1.15 542°|1 1042 | 10.76 | 11.13 | 11.62 | 11.95 | 1241 | A
3121300 |R0.6 X10 X6| 50 |1 6 1.15 7.39°1 1042 | 10.76 | 11.13 | 1162 | 11.95 | 1241 | D
3111312 |R0.6 X12 X4 | 45 |1 4 1.15 478°| 1249 | 12.9 13.34 | 1382 | 14.34 | 149 A
3121312 |R0.6 X12 X6 | 50 |1 6 1.15 6.68°| 1249 | 129 13.34 | 1382 | 14.34 | 149 D
3111314 |R0.6 X14 X4 | 50 |1 4 1.15 427°| 1455 | 15.04 | 1556 | 16.12 | 16.73 | 17.38 | D
3111316 |R0.6 X16 X4 | 50 |1 4 1.15 3.86°| 1662 | 17.18 | 17.78 | 1842 | 19.12 | 1987 | A
3121316|R0.6 X16 xB6| 60 |1 6 1.15 56° | 1662 |17.18|17.78 | 1842 | 19.12 | 1987 | D
3111318|R06 X18 x4 | 55 |1 4 1.15 3.52°| 18.69 | 19.32 | 19.99 | 20.72 | 21.51 | 2236 | D
3111320|R0.6 X20 x4 | 60 |1 4 1.15 3.24°| 20.75 | 21.46 | 22.21 | 23.02 | 239 |2484 | D
3111324 |R06 X24 x4 | 60 |1 4 1.15 2.79°| 24.89 | 25.74 | 26.64 | 27.62 | 28.68 — D
3111480|R0.7 X 8 X4 | 45 | 1.1 4 1.35 6.04°| 835 | 861 8.9 9.21 954 | 99 D
3111512 |R0O.7 Xx12 X4 | 45 | 1.1 4 1.35 457°1 1248 | 1289 | 13.33 | 1381 | 1432|1487 | D
3111516 |R0O.7 X16 X4 | 50 | 1.1 4 1.35 3.67°| 1662 | 17.17 | 17.77 | 1841 | 19.1 19.85| D
3111530|R0O.75X 3 X4| 45| 1.2 4 1.45 10.01°| 3.13 3.25 3.35 3.45 3.56 367 | D
3111540 |R0O.75% 4 X4| 45 | 1.2 4 1.45 8.8° 4.18 4.33 4.46 4.6 4.75 492 | A
3111560 |R0O.75X 6 X4| 45| 1.2 4 1.45 7.08°| B6.27 6.47 6.68 6.9 7.14 7.4 A
3121560 |R0O.75X 6 X6| 50| 1.2 6 1.45 9.26°| 6.27 6.47 6.68 6.9 7.14 7.4 D
3111580|R0O.75X 8 X4| 45| 1.2 4 1.45 5.92°| 8.34 861 8.9 9.2 9.53 989 | A
3121580 |R0.75Xx 8 Xx6| 50 |1.2 6 1.45 8.11°| 834 | 861 8.9 9.2 953| 989 | D
3111600 |R0O.75%X10 X4| 45| 1.2 4 1.45 5.09°| 1041 | 1075 |11.11 | 1156 1192 | 1238 | A
3121600 |R0O.75 X 10 X6| 50 |1.2 6 1.45 7.21°1 1041 | 1075 | 11.11 | 116 1192 | 1238 | D
3111612 |R0O.75%X12 X4 | 45| 1.2 4 1.45 446°| 1248 | 12.89 | 13.33 | 13.8 14.31 | 1486 | A
3121612 |R0.75X12 X6| 50 | 1.2 6 1.45 6.49°| 1248 | 1289 | 13.33 | 138 | 14.31 | 1486 | D
3111614 |R0.75X14 x4 | 50 |1.2 4 1.45 3.96°| 1455 | 15.03 | 15.55 | 16.1 167 |17.35| D
3111616 |R0.75X16 X4 | 55 | 1.2 4 1.45 357°| 1662 | 17.17 | 1776 | 184 | 19.09 | 1983 | A
3121616 |RO.75X 16 X6| 60 |1.2 6 1.45 54 |1662 | 1717|1776 | 184 19.09| 1983 | D
3111618 |R0.75X18 X4 | 55 | 1.2 4 1.45 3.25°| 18.68 | 19.31 | 1998 | 20.7 |21.48 | 2232 | D
3111620|R0.75X20 x4 | 55 |1.2 4 1.45 2.98°| 20.75 | 21.45 | 22.19 | 23 23.87 — A
3121620 |R0.75X20 X6| 60 | 1.2 6 1.45 4.63°| 20.75 | 21.45 | 22.19 | 23 2387 2481 | D e =

A=#tRHEEEFR A= Standard stock item.
D = EEfFhIUREREFM D =Inventory center stock item.
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WXL Coating Two Flute Ball Nose - with Long Neck (for Rib processing)

WXL-LN-EBD

—t s P

¢ |

]

EEm B4 :mm  Unit:mm
BRES  BER<TK R B AR AR ) WHEXS T TAHAMS o AISLRAE IR Le) X1 Ji3ca
EDP No. R X 82X Ds L Ds Da B« 0.5° 1° 1.5° 2° 25° 3° Stock

3111622 |R0.75X22 X4 | 55 4 | 145 2.75°| 22.82 | 23.59 | 2441 | 25.3 | 26.26 — D

3111630|R0.75X30 X4 | 65 4 | 145 2.1° | 31.09 | 32.14 | 33.28 | 34.5 — —

3111640|R0.8 X 4 x4 | 45
3111680|R0.8 X 8 x4 | 45

1.55 8.7° 418 | 433 | 446 | 459 | 474 | 491
.55 5.8° 834 | 861 889 | 9.19| 952 | 988

i

»
m
(@)
I
2
LINE
z
(@)
I
>
T
_'

3112560 |R1.256X 6 X4 | 45
3112600 |R1.256X10 X4 | 50
3112615|R1.26X15 X4 | 55

2.35 546°| 6.26 | 6.5]1 6.75| 6.99| 7.21 7.46
2.35 3.63°| 1046 | 1085 | 11.21 | 11.59 | 11.99 | 1243
2.35 255°| 16,67 | 16.21 | 16.75 | 17.34 | 17.96 —

3112620 |R1.256X20 X4 | 60 2.35 1.97°| 2087 | 21.56 | 22.3 = = =
3112625 |R1.26X25 X4 | 65 2.35 1.6° | 26.04 | 26.91 | 27.84 — — —
3112630 |R1.26X30 X4 | 70 2.35 1.35°| 31.21 | 32.26 = = = =
3112635|R1.256X35 x4 | 70 |2 2.35 1.17°1 36.38 | 37.61 — — — —
3123059 |R15 X 6 X3| 45 |24 2.85 = = = = = = =

3113060 |R1.5 X 6 Xx4| 45 |24
3123060 |R15 X 6 X6| 50 |24
3123080 |R15 X 8 Xx6| 50 |24
3123100|R1.5 X10 X6| 50 |24

2.85 429°| 625| 649 | 672 | 695 | 7.17| 74
2.85 8.17°| 625| 649| 672| 695 | 7.17| 74

2.85 6.88°| 835| 867 | 897 | 925| 955| 988

2.85 5.94°1 1044 | 10.83 | 11.19 | 11.65 | 11.894 | 1237 | A ¥

2
1.2

1.2 D
1.3 4 D
1.3 4 1 D
N 3111712|R0.8 X12 x4| 45|13 4 1.55 4.34°| 1248 | 12.89 | 13.32 | 13.79 | 143 1485 | D
T_]' 3111716|R0.8 X168 X4 | 50 (1.3 4 1.55 347°|16.61 | 17.16 | 17.76 | 18.39 | 19.08 | 19.82 | D
%é 3111720|R0.8 X20 x4 | 55 |1.3 4 1.55 2.89°| 20.75 | 21.44 | 22.19 | 22.99 | 23.86 — D
¥y 3111880|/R0OS X 8 X4 45 |14 4 1.75 538°| 848 | 888 | 923| 956 | 99 1027 | D
>I_( 3111912 |R09 X12 Xx4| 45|14 4 1.75 402°| 1269 | 1322 | 1368 | 14.16 | 1468 | 1524 | D
L 3111916|R09 X16 X4| 50 |14 4 1.75 32° |16.88| 1751 |18.11 | 18.76 | 19.46 | 20.21 | D
N 3111920|R09 X20 x4 | 65|14 4 1.75 2.66°| 21.05 | 21.79 | 22.55 | 23.36 | 24.24 — D
E 3112030|R1T X 3 X4| 45|16 4 1.95 9.1° 3.16 | 3.31 347 | 364 | 38 396 | A
D 3112040|/R1 X 4 Xx4| 45|16 4 1.95 787 423 | 444| 466 | 486 | 506 | 526 | A
3122040|R1 X 4 X6| 50|16 6 195 |10.32°| 423 | 444 | 466 | 486 | 506| 526 | D
3112060|R1T X 6 X4| 45|16 4 1.95 6.19°| 636 | 667| 696 | 723| 749 | 776 | A
3122060|R1T X 6 XB6| 50|16 6 1.95 8.77°| 636 | 667| 696 | 723| 749| 776 | D
3112080|R1T X 8 Xx4| 45|16 4 1.95 5.1° 848 | 887 | 922| 9565| 9881024 | A
3122080|R1 X 8 XB6| 50|16 6 1.95 761°| 848 | 887 | 922 | 955| 988 |1024 | D
3112100|R1T X10 x4| 45|16 4 1.95 433 10659 | 11.05|11.45|11.85| 1227 | 1273 | A
3122100|R1 X10 Xx6| 50 |1.6 6 1.95 6.73°| 1059 | 11.05 | 1145 | 11.85 | 1227 | 1273 | D
3112112|R1  X12 Xx4| 45|16 4 1.95 3.77°1 1269 | 1321 | 1367 | 14.15 | 1466 | 1522 | A
3122112|R1 X112 Xx6| 50| 1.6 6 1.95 6.03°| 1269 | 13.21 | 13.67 | 14.15 | 1466 | 1522 | D
3112114|R1 X114 x4| 50|16 4 1.95 3.33°| 1478 | 15.36 | 16.89 | 1645 | 17.05 | 17.7 D
3112116|R1 X186 X4 | 50 |1.6 4 1.95 2.98°| 16.88 | 17.51 | 18.1 18.75 | 19.44 = A
3122116|R1 X168 XxB6| 60 |1.6 6 1.95 498°| 16.88 | 17.51 | 18.1 18.75| 1944 | 20.19 | D
3112118 |R1 X118 X4| 55|16 4 1.95 2.7° | 1896 | 19.65 | 20.32 | 21.04 | 21.83 = D
3112120|R1T  X20 Xx4| 65|16 4 1.95 247°|21.05 | 21.78 | 22.54 | 23.34 — — A
3122120|R1 X20 XB6| 65| 1.6 6 1.95 425°| 21.05 | 21.78 | 2254 | 23.34 | 2422 | 25.16 | D
3112122|R1T  X22 X4| 60|16 4 1.95 2.27°| 23.13 | 23.92 | 24.75 | 25.64 — — D
3112125|R1 X256 X4 | 65| 1.6 4 1.95 2.03°| 26.24 | 27.13 | 28.08 | 29.09 = = A
3122125|R1 X256 XxB6| 70| 1.6 6 1.95 3.58°| 26.24 | 27.13 | 28.08 | 29.09 | 30.19 | 31.38 | D
3112130|R1T X30 X4| 70|16 4 1.95 1.73°| 31.42 | 3248 | 33.62 = = = A
3122130|R1T X300 XxB6| 75|16 6 1.95 3.1° | 3142 | 3248 | 3362 | 3484 | 36.16 | 37569 | D
3112135|R1 X35 X4| 75|16 4 1.95 1.5° | 36.59 | 37.83 | 39.16 — — = A
3122135|R1 X35 xB| 80|16 6 1.95 2.73°| 36.59 | 37.83 | 39.16 | 40.59 | 42.14 — D
3112140|R1 X40 Xx4| 80|16 4 1.95 1.33°| 41.76 | 43.18 — — = = D
2 4 A
2 4 A
2 4 A
2 4 A
2 4 D
2 4 D
4 D
3 D
4 A
6 D
6 A

6

A=#RHEREFR A= Standard stock item.
D = Bz MRAERETZR D = Inventory center stock item.
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WXL Coating Two Flute Ball Nose - with Long Neck (for Rib processing)

WXL-LN-EBD 51 AR T T RSB SR R (Le)

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

i y ERPEIRERI= B R EERERINT
;l‘mﬁs&tz :514:4@?4% A EET S,
g No numerical value means no
interference with workpiece.

Ok 4

Fiof
n E Interference Angle_

EER BAf7 :mm  Unit:mm
LT SEESR LT 2K | 7K | #iE | SR | THRE WAEXS T THHIRES o« FISERRA RIS Le) X1 Jacd
EDP No. R X 82X Ds L 2 Ds Da Bk 0.5° 1° 1.5° 2° 25° 3 Stock
3123112 |R1.5 X12 X6| 55|24 6 2.85 522°| 1253 | 1298 | 134 1385|1433 | 1486 | A %
3123114 |R1.5 X14 X6| 55|24 6 2.85 466°| 1462 | 15.13 | 1562 | 16.15 | 16.72 | 17.34 | A B
3123115 |R1.5 X15 X6| 55|24 6 2.85 442°| 1566 | 16.2 16.73 | 17.3 1792 | 1859 | A ﬁ;%
3123116 |R1.5 X16 X6| 55|24 6 2.85 421°| 16.7 1726|1784 | 1845 | 19.11 | 1983 | A )Uig
3123120 |R1.5 Xx20 X6| 60 |24 6 2.85 3.52°| 20.86 | 21.54 | 22.27 | 23.05 | 23.89 | 24.8 D R z
3123125 |R1.5 X25 X6| 65 |24 6 |285 2.92°| 26.04 | 26.89 | 27.81 | 28.8 | 29.86 — D T_]'%
3123130 |R1.5 X30 X6| 70|24 6 2.85 25 | 31.2 32.24 | 33.35 | 34.55 — — D ;E:_U'
3123135|R1.5 X35 Xx6| 80 |24 6 |285 2.18°| 36.37 | 37.59 | 38.89 | 40.3 — — D W
3123140 |R1.5 x40 X6| 85 |24 6 2.85 1.94°| 4154 | 42.94 | 44.43 — — — D >I_(
3123600 |R1.75X10 X6| 60 |28 6 |3.35 54° | 1043|1081 |11.16| 1151|119 | 1231 | D L
3123615 |R1.75X15 Xx6| 60 |28 6 | 3.35 3.93°| 1565 | 16.18 | 16.7 1726 |17.87 | 1853 | D N
3123620 |R1.75X20 X6 | 65 |28 6 |3.35 3.08°| 20.85 | 21.53 | 22.24 | 23.01 | 23.84 | 24.74 | D E
3123625 |R1.75x25 X6| 65 |28 6 |3.35 2.54°| 26.03 | 26.87 | 27.78 | 28.76 | 29.82 — D D
3123630 |R1.75X30 Xx6| 70 |28 6 |3.35 2.16°| 31.2 | 3222 |33.32 | 34.51 — — D
3123635 |R1.75X35 Xx6| 80 |28 6 |3.35 1.88°| 36.36 | 37.57 | 38.87 — — — D
3123640 |R1.75X40 X6| 90 |28 6 |3.35 1.66°| 41.53 | 42.92 | 44.41 — — — D
3123645 |R1.75 X45 X6| 90 |28 6 3.35 1.49°| 46.7 48.27 — — — — D
3114080|R2 X 8 X4 | 55 |32 4 3.85 — — — — — — — A
3124080 |R2 X 8 X8| 60|32 6 3.85 5.67°| 8.33 8.63 891 9.18 9.46 977 | D
3124100 |R2 X10 X6 | 60 |32 6 3.85 474°1 1042 | 10.79 | 11.13| 1148 |11.85| 1225 | A
3124112|R2  X12 X6| 60|32 6 3.85 4.07°| 1251 | 1295 | 13.35 | 13.78 | 1424 | 1474 | A
3124114 |/R2 X114 X6 | 60 |3.2 6 3.85 3.57°| 14.6 15.09 | 15657 | 16.08 | 16683 | 1722 | A
3124115|R2 X115 X6 | 60 |32 6 3.85 3.36°| 15,64 | 16.16 | 1667 | 17.23 | 17.82 | 1847 | A
3124116 |R2 X 16 X6 | 60 |3.2 6 3.85 3.18°| 16.68 | 1723 | 17.78 | 18.38 | 19.02 | 19.71 | A
3124120 |R2 x20 X6 | 65 |32 6 3.85 2.6° | 20.84 | 21.651 | 2222 | 22.98 | 23.8 — A
3124125|R2 x25 Xx6| 70 |32 6 |385 2.12°| 26.02 | 26.86 | 27.76 | 28.72 — — A
3124130|R2 Xx30 x6| 80 |32 6 |3.85 1.79°1 31.19 | 32.21 | 33.3 — — — D
3124135/R2 X35 Xx6| 80 |32 6 |385 1.55°| 36.36 | 37.55 | 38.84 — — — D
3124140 |R2 x40 Xx6| 90 |32 6 |3.85 1.36°| 41.52 | 42.9 — — — — D
3124145|R2 Xx45 X6| 90 |32 6 |385 1.22°| 46.69 | 48.25 — — — — D
3124150|R2 x50 X6 100 |3.2 6 |3.85 1.1° | 51.86 | 53.6 — — — — D
3125100 |R25 X10 65 |5 6 4.85 2.96°| 104 10.75|11.08 | 114 11.75 — D
3125115|R25 X15 70 |5 6 4.85 1.96°| 1662 | 16.13 | 16.62 — — — D
3125120 |R25 Xx20 70 |5 6 4.85 1.46°| 20.82 | 21.47 — — — — D
3125125 |R25 X25 70 |5 6 4.85 1.16°| 26 26.82 — — — — D
3125130 |R25 X30 80 |5 6 4.85 0.97°| 31.17 — — — — — D
3125135 |R25 X35 80 |5 6 4.85 0.83°| 36.34 — — — — — D
3125140 |R25 X40 90 |5 6 4.85 0.72°| 41.51 — — — — — D
3125145 |R25 x45 100 |5 6 |4.85 0.64°| 46.68 — — — — — D
3125150 |R25 X50 100 | 5 6 |485 0.58°| 51.84 — — — — — D
3126100|R3 X10 60 |6 6 |5.85 — — — — — — — A
3126120 |R3 x20 70 | 6 6 |5.85 — — — — — — — A
3126125|R3 x25 70 |6 6 |5.85 — — — — — — — A
3126130|R3 X330 80 |6 6 |5.85 — — — — — — — A
3126135|R3 X35 80 |6 6 |5.85 — — — — — — — D
3126140 |R3 x40 90 |6 6 |5.85 — — — — — — — D
3126145 |R3  Xx45 100 |6 6 5.85 — — — — — — — D
3126150 |R3 x50 120 | 6 6 |585 — — — — — — D

A=+tRHEEEFR A= Standard stock item.
D = BEElFhOMREREER: D =Inventory center stock item.
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WXL Coating Two Flute - Short - with Pencil Neck

WXL-PC-EBD

@A oo BN FEEess
Tool Material Ultra Fine Grain Carbide
Q@EMEMABIE oo, WXLZE
Surface Treatment WXL Coating
[ YR AN £0.005mm  3)R=01EMEELE P54~
(%) Tolerance of Ball Nose Radius Tools with a radius below 0.1 are not seamless.
E EA{7 :mm  Unit:mm
T BEs BRFAR x IR < TR 2K | K | TR | TURE TREREBHEBU( &EEH) WE | R | ER
ﬂiz g EDP No. R X8n X 22 L 2 Dh de Le Ds Type | Stock
Ji32 3170011 RO1 x 05 x 1 45[016] 018 | 0.2 8.1 4 11 A
R% 3170012 R 01 X 05 X 15 45 | 0.16| 0.18 | 0.21 8.6 4 1A
T_f% 3170013 R0O1 X 05 x 2 45 | 0.16| 0.18 | 0.21 9 4 1A
,:}E:_U' 3170014 R 01 X 05 X 25 45 | 0.16| 0.18 | 0.22 9.5 4 1A
W 3170015 R0O1 X 05 x 3 45 | 0.16| 0.18 | 0.23 10 4 1T A
>I_< 3170021 RO1 X 1° X 2 45 | 0.16| 0.18 | 0.24 9 4 1A
P 3170022 RO1 X 1° X 25 45 | 0.16| 0.18 | 0.26 9.5 4 1A
c 3170023 RO1 X 1° X 3 45 | 0.16| 0.18 | 0.28 9.9 4 1A
E 3170031 R 015 X 05 x 2 45 | 0.24| 0.28 | 0.31 89 4 1A
D 3170032 R 0.15 X 05 X 3 45 | 0.24| 028 | 0.33 9.8 4 1A
3170041 R0O15x 1° x 3 45 | 0.24| 028 | 0.37 9.8 4 1A
3170042 R0O15 X 1° X 4 45 | 0.24| 0.28 | 041 10.7 4 1A
3170051 R0O2 X 05 x 2 45 | 0.3 0.38 | 041 87 4 1A
3170052 R0O2 X 05 x 3 45 | 0.3 0.38 | 042 9.6 4 1A
3170053 R0O2 X 05 x 4 45 | 0.3 0.38 | 044 10.6 4 1A
3170054 R0O2 X 05 X 5 45 | 0.3 0.38 | 045 11.6 4 1A
3170055 R0O2 X 05 X 6 45 | 0.3 0.38 | 047 125 4 1A
3170061 RO2 X 1° X 4 45 | 0.3 0.38 | 049 10.5 4 1A
3170062 R0O2 X 1° X b5 45 | 0.3 0.38 | 0.62 114 4 1A
3170063 RO2 X 1° X 6 45 | 0.3 0.38 | 0.56 124 4 1A
3170071 R 025 X 05 x 4 45 |04 048 | 053 104 4 1A
3170072 R 025 X 05 X 6 45 | 0.4 048 | 057 124 4 1A
3170073 R 025 X 05 X 8 45 |04 048 | 06 14.3 4 1A
3170074 R 025 X 05 X 10 45 |04 048 | 0.64 16.2 4 1A
3170081 RO25 X 1° X 4 45 |04 048 | 059 10.3 4 1A
3170082 R0O25 X 1° X 6 45 |04 048 | 0.66 12.2 4 1A
3170083 R0O25 X 1° X 8 45 | 0.4 048 | 0.72 14.1 4 1A
3170084 R 025 X 1° X 10 45 | 0.4 048 | 0.79 15.9 4 1A
3170085 R 025 x 1° X 12 50 |04 048 | 0.86 17.8 4 1A
3170091 R03 X 05 x 2 45 | 0.5 058 | 0.6 8.3 4 1A
3170092 R03 X 05 x 4 45 | 0.5 058 | 0.64 10.2 4 1A
3170093 R03 X 05 X 6 45 | 0.5 0.58 | 0.67 12.2 4 1A
3170094 R03 X 05 x 8 45 | 0.5 058 | 0.7 14.1 4 1A
3170095 R 03 X 05 X 10 45 | 0.5 058 | 0.74 16 4 1A
3170096 R 03 X 05 x 12 45 | 0.5 058 | 0.77 18 4 1A
3170097 R 03 X 05 X 16 50 | 0.5 058 | 0.84 21.9 4 1A
3170101 R0O3 X 1° X 4 45 | 0.5 0.58 | 0.68 10.1 4 1A
3170102 R0O3 X 1° X 6 45 | 0.5 058 | 0.75 12 4 1A
3170103 R0O3 X 1° X 8 45 | 0.5 058 | 0.82 13.9 4 1A
3170104 R03 X 1° X 10 45 | 0.5 0.58 | 0.89 15.7 4 1A
3170105 R03 X 1° x 12 45 | 0.5 058 | 0.96 17.6 4 1A
3170106 R03 X 1° X 16 50 | 0.5 0.58 1.1 21.4 4 1A
3170111 R04 X 05 x 4 45 | 0.6 0.78 | 0.84 9.9 4 1A
3170112 R04 X 05 X 6 45 | 0.6 0.78 | 0.86 11.8 4 1A
3170113 R04 X 05 x 8 45 | 0.6 0.78 | 0.9 13.7 4 1A P

A= #REEEFR  A=Standard stock item.
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WXL Coating Two Flute - Short - with Pencil Neck

A= TREEETm

A=Standard stock item.

WXI-- PC-E BD ‘ EREY Ball Type QKB Q-Ball Type
Type 1 L . Type 3 = .
%T_}/\km’ s <§J 8 )L:
| = 8 .
3 Y aee—
% Al {% Hl
22 ‘ 22
L L
g § I Type 4 g s
=l Iy pe— 3
il il
22 L2
@ & L P L
BIW {7 :mm  Unit:mm
Bms BREAR x IMEPHEF A x FUK 2K | Ik | #iR | TURR TDREMFEBNERIK( SEEH) WE | R | EE
EDP No. R X 8n X g2 L 2 Dn de L Ds Type | Stack
3170114 R 04 X 05 x 12 45 | 0.6 0.78 | 0.97 17.6 4 1| A
3170121 R0O4 X 1° x 8 45 | 0.6 0.78 1.02 13.5 4 1| A
3170122 R0O4 x 1° x 12 45 | 0.6 0.78 1.16 17.2 4 1| A
3170123 R04 X 1° X 16 50 | 0.6 0.78 1.3 21 4 1| A
3170131 RO0O5 X 05 X 6 45 | 0.63| 0.95 1.03 11.5 4 | 3| A
3170132 R0O5 X 05 x 8 45 | 0.63| 0.95 1.07 13.4 4 [ 3| A
3170133 RO05 X 05 x 10 45 | 0.63| 0.95 1.1 15.4 4 | 3| A
3170134 R 05 X 05 x 12 45 | 0.63| 0.95 1.14 17.3 4 [ 3| A
3170135 R 05 X 05 X 16 50 | 0.63| 0.95 1.21 21.2 4 | 3| A
3170136 R 05 X 05 x 18 55 | 0.63| 0.95 1.24 23.1 4 [ 3| A
3170137 R 05 X 05 x 20 55 | 0.63| 0.95 1.28 25.1 4 | 3| A
3170138 R 05 X 05 x 25 60 | 0.63| 0.95 1.36 29.9 4 [ 3 | A
3170139 R 05 X 05 x 30 65 | 0.63| 0.95 1.45 34.7 4 | 3| A
3170140 R 05 X 05 x 35 70 | 0.63| 0.95 1.54 39.6 4 | 3 | A
3170141 RO5 x 1° x 10 45 | 0.63| 0.95 1.25 15.1 4 | 3| A
3170142 RO5 X 1° X 16 50 | 0.63| 0.95 1.46 20.7 4 | 3| A
3170143 RO5 X 1° x 20 55 | 0.63| 0.95 1.6 24.4 4 | 3| A
3170144 RO5 X 1° x 25 60 | 0.63| 0.95 1.78 29.1 4 | 3| A
3170145 RO5 X 1° x 30 65 | 0.63| 0.95 1.95 33.8 4 | 3| A
3170146 R0O5 X 1° x 35 70 |0.63| 095 | 2.13 38.5 4 [ 3| A
3170147 R0O5 X 1° X 40 80 |0.63| 095 | 23 43.1 4 | 3| A
3170148 R0O5 X 1° X B0 90 |0.63| 095 | 2.65 52.5 4 [ 3| A
3170149 R0O5 X 1° x 60 100 |0.63| 095 | 3 61.8 4 | 3| A
3170150 RO5 X 1° x 70 110 |0.63| 0.95 | 3.35 71.2 4 [ 3| A
3170151 R0O5 X 15 x 8 45 | 0.63| 0.95 1.3 13 4 | 3| A
3170152 R0O5 X 15 x 10 45 | 0.63| 0.95 1.4 14.8 4 [ 3| A
3170153 R0O5 X 15 x 12 45 | 0.63| 0.95 1.51 16.6 4 | 3| A
3170154 R0O5 X 15 X 16 50 | 0.63| 0.95 1.72 20.2 4 [ 3| A
3170155 R0O5 X 15 x 20 55 | 0.63| 0.95 1.93 23.8 4 | 3| A
3170156 R0O5 X 15 x 25 60 |0.63| 095 | 2.19 284 4 [ 3| A
3170157 R05 X 15 x 30 65 |0.63| 095 | 245 32.9 4 | 3| A
3170158 R0O5 X 15 x 35 70 |0.B63| 095 | 2.71 374 4 | 3| A
3170161 R05 x 2 x 45 80 |0.63| 095 | 4 — 4 |4 | A
3170171 R 06 X 05 x 12 45 | 0.76| 1.15 1.33 16.9 4 | 3| A
3170172 R 06 X 05 x 25 60 |0.76| 1.156 1.56 29.5 4 | 3| A
3170181 R0OB6 X 1° x 12 45 | 0.76| 1.15 1.52 16.6 4 | 3| A
3170182 R0OB6 X 1° X 25 60 |0.76| 1.15 1.97 28.8 4 | 3| A
3170191 R06 X 15 x 12 45 | 0.76| 1.15 1.7 16.3 4 [ 3| A
3170192 R06 X 15 x 25 60 |0.76| 1.16 | 2.38 28 4 | 3| A
3170211 R 075 X 05 x 8 45 | 0.95| 142 1.53 12.6 4 [ 3| A
3170212 R 075 x 05 x 10 45 | 095 142 157 145 4 | 3| A
3170213 R 075 X 05 x 12 45 | 0.95| 142 1.6 16.4 4 | 3| A
3170214 R 075 X 05 X 16 55 |0.95| 142 1.67 20.3 4 | 3| A
3170215 R 0.75 X 05 x 20 55 |095| 142 1.74 24.2 4 [ 3| A
3170216 R 075 X 05 x 25 60 |0.95| 142 1.83 29 4 | 3| A

14VHO NOILVOI4I03dS

omm-QT-rXs el SEH
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WXL Coating Two Flute - Short - with Pencil Neck

WXL-PC-EBD

F————1 B

¢

ﬁ ®ER B :mm Unit:mm
5 ISR G S R O £ | TIK | R | SRR | IAERENERK(SEE) | FR R B
EZ g EDP No. R X@&n X 22 L 2 Da de Lo Ds | Type | Stock
2 8170217] R 075 X 05 x 30 65095 142 | 1.91 33.9 4 [3 A
j<'Z 8170218| R 075 x 05 X 35 70 |095| 142 | 2 38.7 4 |3 |A
£ 3170221 R075x 1° x 10 45 |095| 142 | 1.71 14.2 4 18 |A
Z-3% 3170222 RO0O75 X 1° X 12 45 |0.95| 142 | 1.78 16.1 4 |3|A
¥ 3170223 RO0O75 x 1° X 16 55 |0.95| 142 | 1.92 19.9 4 13 |A
A 3170224| R 075 x 1° X 20 55 |0.95| 142 | 2.06 23.6 4 |3 |A
P 3170225 R 075 x 1° X 25 60 |0.95| 142 | 2.23 28.3 4 |3 |A
G 3170226| R 075 x 1° X 30 65 |0.95| 142 | 241 329 4 |3 |A
E 3170227| R 075 x 1° x 35 70 |0.95| 142 | 2.58 376 4 |3 |A
L 3170230 R 075 X 15 x 10 45 |0.95| 1.42 | 1.86 14 4 |3|A
3170231 R 075 X 15 x 12 45 |0.95| 142 | 1.96 15.8 4 |3 A
3170232] R 075 X 15 X 16 55 |095| 142 | 217 194 4 3|A
3170233| R 075 X 15 x 20 55 |095| 142 | 2.38 23 4 13| A
3170234| R 075 x 15 x 25 60 |0.95| 142 | 264 275 4 |3]A
3170235| R 075 X 15 x 30 65 |095| 142 | 29 32 4 3| A
3170236| R 075 x 15 x 35 70 |095| 142 | 3.16 365 4 |3 |A
3170241 R 075 x 2 X 388 70 |095| 142 | 4 - 4 14 A
3170271 R1 X 05 X 8 45 | 1.26| 1.93 | 204 11.6 4 |3|A
3170272 R 1 x 05 x 10 45 | 1.26| 1.93 | 207 138 4 18 |A
3170273 R1 X 05 x 12 45 | 1.26] 1.93 | 211 155 4 |3|A
3170274 R1 x 05 x 16 50 |1.26| 1.93 | 2.17 194 4 183 |A
3170275 R 1 X 05 x 20 55 |1.26| 1.93 | 224 23.2 4 |3|A
3170276] R 1 X 05 x 25 65 |1.26| 1.93 | 2.33 28.1 4 |3 A
3170277 R1 X 05 x 30 70 |1.26| 1.93 | 242 329 4 13 |A
3170278/ R 1 X 05 x 35 75 |1.26| 1.93 | 251 378 4 13 |A
3170279 R 1 X 05 x 40 80 |1.26| 1.93 | 259 42.6 4 13|A
3170281 R1 X 1I° x 16 50 | 1.26| 1.93 | 242 18.9 4 13 A
3170282 R1 X 1I° x 20 55 | 1.26| 1.93 | 256 227 4 3|A
3170283 R1 X 1° X 25 65 |1.26| 1.93 | 273 27.3 4 |3 A
3170284 R1 X 1° x 30 70 |1.26| 1.93 | 291 32 4 |3]A
3170285 R1 X 1° X 35 75 |1.26| 1.93 | 3.08 36.7 4 |3 A
3170286] R 1 X 1° X 40 80 |1.26| 1.93 | 3.26 414 4 |3 |A
3170287 R1 X 1° X 50 90 | 1.26| 1.93 | 3.61 54.4 CREIR
3170288 R1 X 1° X 60 100 | 1.26] 1.93 | 3.96 63.8 6 3| A
3170289 R1 X 1° x 70 110 | 1.26] 1.93 | 43 73.1 6 |3|A
3170291 R1 X 15 x 16 50 | 1.26| 1.93 | 2.66 185 4 |3 |A
3170292 R1 X 15 x 20 55 |1.26| 1.93 | 2.87 22.1 4 13 |A
3170293 R1 X 15 x 25 65 |1.26| 1.93 | 3.14 26.6 4 13|A
3170294 R1 X 15 x 30 70 |1.26] 1.93 | 34 31.1 4 |3 |A
3170295 R1 X 15 x 35 75 |1.26| 1.93 | 3.66 36 4 13 |A
3170296] R 1 X 15 X 414 80 |1.26| 1.93 | 4 - 4 14 A
3170301] R1 x 2 x 315 70 |1.26| 1.93 | 4 - 4 14 A
3170321 R 15 X 05 x 8 50 |24 | 2.95 | 3.04 14.1 61 ]A
3170322 R 15 X 05 x 10 50 |24 | 2.95 | 3.08 16 6 |1]A
3170323| R 15 Xx 05 x 12 55 |24 | 295 | 3.11 17.9 6 1A s

A= #REEEFR  A=Standard stock item.
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WXL i B2 7] $E30Ek k7

WXL Coating Two Flute - Short -

with Pencil Neck

¢Ds

@Ds

WXI-- PC-E BD ‘ EREY Ball Type QKB Q-Ball Type
Type 1 L Type 3 = .
T‘}/\k\, <§J 8 )L;
B I E—
% T = {% 1 i
22 ‘ 22
L L
§ I Type 4 g s
S P e ——
il il
22 L2
% o L P L
BIW {7 :mm  Unit:mm
Ams B2 éﬁ%fﬁ#ﬁxéﬁk é’rx 7K | @R | TURR "‘E’fﬁ*BE’Jﬁs&k( S%E(E) WE | R | EE
EDP No. R X 8n X g2 2 Dn de Ds Type | Stack
3170324 R15 X 05 x 16 55 |24 295 | 3.18 21.8 6 1| A
3170325 R 15 X 05 x 20 60 |24 295 | 3.25 25.7 6 1| A
3170326 R 15 X 05 x 25 65 |24 295 | 3.33 30.5 6 1| A
3170327 R 15 X 05 x 30 70 |24 295 | 342 354 6 1| A
3170328 R 15 X 05 x 35 80 |24 295 | 3.51 40.2 6 1| A
3170329 R 15 X 05 x 40 85 |24 295 | 3.6 45 6 1| A
3170330 R 15 X 05 x 50 90 |24 295 | 3.77 54.7 6 1| A
3170331 R15 X 1° X 20 60 |24 295 | 354 25.1 6 1| A
3170332 R15 X 1° x 25 65 |24 295 | 3.72 29.8 6 1| A
3170333 R15 X 1° x 30 70 |24 295 | 3.89 34.5 6 1| A
3170334 R15 X 1° x 35 80 |24 295 | 4.07 39.1 6 1| A
3170335 R15 X 1° X 40 85 |24 295 | 424 43.8 6 1| A
3170336 R15 X 1° x B0 90 |24 295 | 459 53.2 6 1] A
3170337 R15 X 1° X 60 100 |24 295 | 494 62.5 6 1| A
3170338 R15 X 1° x 70 110 |24 295 | 5.29 71.9 6 1A
3170341 R15 X 15 x 20 60 |24 295 | 3.84 24.6 6 1| A
3170342 R15 X 15 x 25 65 |24 295 | 4.1 29.1 6 1| A
3170343 R 15 X 15 x 30 70 |24 295 | 4.36 33.6 6 1| A
3170344 R15 X 15 x 35 80 |24 295 | 463 38.1 6 1| A
3170345 R 15 X 15 x 40 85 |24 295 | 4.89 42.6 6 1| A
3170346 R15 X 15 x B0 90 |24 295 | 541 51.6 6 1| A
3170347 R 15 X 15 X 625 100 |24 295 | 6 = 6 | 2| A
3170351 R15 X 2 X 475 100 |24 295 | 6 — 6 | 2| A
3170371 R 2 X 1° X 20 65 | 3.2 393 | 45 23.4 6 1| A
3170372 R 2 X 1° X 30 80 | 3.2 393 | 485 32.7 6 1| A
3170373 R 2 X 1° X 40 90 | 3.2 393 | 5.19 42.1 6 1| A
3170374 R 2 X 1° X B0 100 | 3.2 393 | 554 55.1 8 1| A
3170375 R 2 X 1° X 60 110 | 3.2 393 | 5.89 64.5 8 1| A
3170381 R 2 X 15 X 442 80 | 3.2 393 | 6 447 6 | 2| A
3170391 R 2 X 20 X 34 80 | 3.2 393 | 6 34.5 6 | 2| A
3170401 R25 X 1° x 30 100 | 5 495 | 58 34.7 8 1| A
3170402 R25 X 1° X 40 100 |5 495 | 6.15 44 8 1| A
3170403 R25 X 1° x 60 130 |5 495 | 6.85 62.7 8 1] A
3170411 R25 X 15 X 26.9 100 |5 495 | 6 = 6 | 2| A
3170412 R 25 X 15 x 65.1 130 |5 495 | 8 — 8 | 2| A
3170421 R25 X 2 X B0.1 130 |5 495 | 8 = 8 |2 | A
3170431 R 3 X 1° X 30 100 |6 595 | 6.77 32.9 8 1| A
3170432 R 3 X 1° X 40 100 | 6 595 | 7.12 42.2 8 1| A
3170433 R 3 X 1° X B0 100 | 6 595 | 747 51.6 8 1| A
3170434 R 3 X 1° X 60 110 |6 595 | 7.81 64.6 10 1| A
3170435 R 3 X 1° X 70 120 | 6 595 | 8.16 74 10 1| A
3170436 R 3 X 1° X 80 130 |6 595 | 851 87.1 12 1| A
3170441 R 3 X 15 x 49 100 |6 595 | 8 — 8 | 2| A
3170451 R 3 X 20 X 36 100 | 6 595 | 8 8 | 2| A

A= TRERETm

A=Standard stock item.

14HVHO NOILVYOId4103dS

Owm-0T-rxS EidiEjhsue]
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WXL #E 27153 A(GaHE)

WXL Coating Two Flute Ball Nose (HSK type)

WXL-HS-EBD

$Ds

Caiy P.62

= 8
[ Y 5 BN FEEeSSe
Tool Material Ultra Fine Grain Carbide
@R oo CWXLZE2
Surface Treatment WXL Coating
OEEAE e .R<3 £0.005mm
Tolerance of Ball Nose Radus 3 <R <6  0.003 ~—0.007mm |
_/lj LH—
B4 :mm  Unit:mm
BRS AUV TN ek | 7k | R | R | MR | ER
EDP No. R X £ X Ds L 2 Ds H Type Stock
3107020 RO.1 X 04 X 4 35 04 4 27 1 D
3107040 RO2 X 08 x 4 35 0.8 4 27 1 D
3107060 RO.3 X 1.1 x4 35 1.1 4 27 1 D
3107080 RO4 X 2 X 4 35 2 4 26 1 D
3107100 RO5 X 15 x4 40 1.5 4 32 1 D
3107120 ROB X 3 x4 40 3 4 31 1 D
3107150 RO.75 X 2 x4 40 2 4 32 1 D
3107200 R1 X 3 X4 40 3 4 31 1 D
3107300 R1.5 X 45 X 4 40 4.5 4 30 1 D
3107400 R2 X B X6 40 6 6 26 1 D
3108500 R25 X 8 40 8 6 25 1 D
3108600 R3 X 10 45 10 6 26 2 D
3108620 R4 X 12 55 12 8 32 2 D
3108640 R5 X 15 65 15 10 38 2 D
3108660 R6 x 18 70 18 12 38 2 D

‘Em ff% Operating Precautions

D = BEEFRIUMREREZER D =Inventory center stock item.

& KIHNIKE Maximum Insertion Depth
TEBAE , ETERRZWTIREE , BRIEME
BAR., FLUESYETRAIBAKENNE,
If the cutting tool is inserted until its end bottoms

out, it can result in poor precision. Make sure to
adhere to the maximum insertion depth.

@) X

BABAKE
Maximum
Insertion Depth

B | v
Provide a
clearance

LEIRR Safety Mark
TEENR , BEAKESESIERTIRER, Frld
BEETEEAERSINRAT.

If the insertion depth of the cutting tool is too short,
it can damage the holder. Make sure the cutting tool
is inserted deeper than the safety mark.

@) X

REVN
Safety Mark




WXL R E2 70 Szk A (R g T332 H3Y)

WXL Coating Two Flute Ball Nose - with Long Neck (for Rib processing* HSK type)

WXL-HS-LN-EBD
— & o e
:

¢Ds

Y 71 N BRI FHRES S
Tool Material Ultra Fine Grain Carbide L
.;EE%{E ..................................... WXL&E
Surface Treatment WXL Coating
SH
ORERMABAE o £0.005mm )R =0.1EIMFELE E 3 P63~
Tolerance of Ball Nose Radius Tools with a radius below 0.1 are not seamless. ' o
7 :mm  Unit:mm e
IR ks el 2K | UK | 2 | 32 | el Aweke|  MENTTARME cISKREMIK( Le)X] |k 3
EDP No. R X 82X Ds L [} Ds D1 Bk H 05° 1° 15° o° 25° 3° | Stack ﬁgg
3140205| R0.1 X 05 X4 | 35 |0.16 0.18 | 14.16°| 27.3 | 053 | 055| 057 | 0b59| 061 | 063 | D l{ké‘
3140207 | RO.1 X 0.75X4| 35 |0.16 0.18 | 13.72°| 27.1 0.79| 082| 085 | 0.88| 091 | 094 R%
3140210| RO.1 x 1 X4 | 35 |0.16 0.18 | 13.31°| 26.8 1.05| 1.09| 1.13 117 1.21 1.26 ;—é%
3140212 | RO.1 X 125%X4| 35 | 0.16 0.18 | 12.92°| 26.6 1.31 1.36 | 141 146 | 1.51 1.57 =
3140305| RO.15X 05 X4 | 35 | 0.24 028 | 1422°| 275 | 0b2| 054 | 0656 | 058 | 06 0.62 \>,<I:I
3140306 | RO.15x 0.6 X4 | 35 |0.24 0.28 | 1403°| 274 | 063| 065| 068 | 0.7 0.72| 0.75 g
3140307 | RO.15x 0.75X4 | 35 |0.24 028 | 1377 273 | 0.79| 082| 085 | 087 | 09 0.93 I\'I—l
3140310| RO.15x 1 X4 | 35 |0.24 0.28 | 13.34°| 27 1.05| 1.09| 1.12 1.16| 1.2 1.24 g
D

3140312 | R0O.15X 1.25X4| 35 | 0.24
3140315| RO.15X 15 X4 | 35 | 0.24
3140317 | RO.16X 1.75x4| 35 | 0.24
3140407 | RO2 X 0.75X4| 35 | 0.3
3140410 R02 X 1 Xx4| 35 |03
3140415|R0.2 X 15 X4 | 35 | 0.3
3140420 R0.2 x 2 X4 | 35 |03
3140425 R02 X 25 X4 | 35 | 0.3
3140510 RO25X 1 X4| 35 |04
3140515| RO25X 15 X4 | 35 |04
3140520 | RO25x 2 Xx4| 35 |04
3140525 | R025% 25 X4 | 35 |04
3140530| R0.25x 3 X4 | 35 |04
3140615|R0.3 X 15 X4 | 35 |05

028 |1294°| 268 | 1.31| 1.36| 14 1.45| 1.5 1.55
028 | 1257 265 | 157 | 163| 168 | 1.74| 1.8 1.87
028 | 1221°| 26.3 | 1.83| 1.89| 196 | 202| 2.1 2.18
037 |1383| 275 | 0.78| 08 083 | 085| 0.88| 091
0.37 | 13.39°| 27.1 1.04| 1.07| 1.11 1.14| 1.18]| 1.22
037 | 1259°| 266 | 156 | 161 | 166 | 1.72| 1.77| 1.84
037 (1188 26.1 | 208 | 2.14| 221 | 229 | 237 | 246
037 |11.24°| 256 | 26 268 | 277 | 287 | 297 | 3.08
045 | 1345°| 272 | 1.03| 1.06| 1.09 | 1.12| 1.15| 1.19
045 | 1262°| 26.7 | 1.55| 159 | 164 | 169 | 1.75| 1.81
045 |11.89°| 262 | 206| 2.13| 22 227 | 235| 243
045 | 1123 | 257 | 258 | 266 | 275 | 284 | 294 | 305
0.45 | 10.65°| 25.2 | 3.1 3.2 3.3 342 | 354 | 3.68
055 |1264°| 265 | 155| 159| 164 | 169| 1.74| 1.8

/oo/go/ojgjgjojujojgjojgjgjjuojojg|jojojg|gjgjg|ojg|oo|o|o|o|oO

AAIDDMBAMDAMDMDMBADMDBDIDAMDBADDBMAEDNDINDDDBDMBADDINMNDIDMNDBDDLANDDDAMDAMDDMDAD

3140620 R03 x 2 X4| 35 |05 055 |11.88°| 26 206 | 2.12| 219 | 226| 234 | 242
3140625|R0.3 X 25 X4 | 35 |05 055 | 11.21°| 255 | 258 | 266 | 274 | 284 | 294 | 3.04
3140630 R0.3 X 3 Xx4| 35 |05 055 | 10.61°| 25 3.1 3.19| 3.3 341 | 353| 3.66
3140635|R0.3 X 35 X4 | 35 |05 055 | 10.07°| 245 | 361 | 373| 385 | 399 | 413 | 429
3140640 R03 X 4 X4| 40 |05 055 | 958 29 4.13| 426| 441 | 456 | 473 | 491
3140645| R0.3 X 45 X4 | 40 |05 055 | 9.13°| 285 | 465 | 48 496 | 5.14| 532 | 5563
3140650 R03 X 5 X4| 40 |05 055 | 873 28 5.16| 533| 551 | 671| 692 | 6.15
3140655|R0.3 X 55 X4 | 40 |05 055 | 836°| 275 | 568 | 587 | 6.07 | 629 | 652 | 6.77
3140660 R0.3 X 6 X4| 40 |05 055 | 8.02°| 27 6.2 6.4 662 | 686 | 7.12| 7.39
3140820 R04 X 2 X4 | 35 |06 075|11.86°| 264 | 206 | 2.12| 218 | 225| 232 | 24
3140830|R04 X 3 X4| 35 |06 0.75 | 10.52°| 254 | 3.09| 3.19| 329 | 34 351 | 364
3140840 | R04 X 4 X4 | 40 |06 0.75 | 945°| 294 | 413 | 426 | 44 455 | 471 | 4.88
3140850 R04 X 5 X4| 40 |06 0.75 | 858 284 | 5.16| 533 | 55 5.7 5.9 6.13
3141030 RO5 X 3 X4 | 35 |08 095 | 1043°| 268 | 3.09| 3.18| 328 | 3.38| 349 | 362
3141040 RO5 X 4 X4| 35 |08 095 | 932°| 248 | 4.12| 425| 439 | 453 | 469| 486 Eu
3141050 RO5 X 5 X4| 40 |08 095 | 841°| 288 | 5.16| 532| 549 | 568 | 588| 6.1 D

N

D = EfFHIOWRERETZR D =Inventory center stock item.

30



WXL iR E2 70 Szk S (R g T2 38 H3Y)

WXL Coating Two Flute Ball Nose - with Long Neck (for Rib processing* HSK type)

WXL-HS-LN-EBD

AT TR A oRISEIRERUK (Le)

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

]

i . LRI BT ERIERRIIT
SRR TR WAEETS.
. I No numerical value means no
ek interference with workpiece.

¢

ﬁ LR B :mm  Unit:mm
3 ElEeE et gt 2K | DK | #52 | 22 | ToaE | sioske WENTTHRMNA o IRERIN( Le)X1 | g
ﬁ;g EDP No. R X 22X Ds L 2 Ds D1 B« H 0.5° 1° 15° & 25° 3° |Stock
l{ké‘ 3141060 R0O5 X 6 X4| 40 |08 4 0.95 767 278 | 6.19| 6.39| 6.6 683| 708| 735| D
Ri 3141080|R0O5 X 8 x4| 40 |08 4 0.95 6.52°| 258 | 826 | 853| 882 | 9.13| 947 | 983 | D
T—r% 3141100| R0O5 X10 x4 | 40 |08 4 0.95 5.66°| 238 |10.33|10.67|11.04 [1143|11.86|12.32| D
EE_‘ 3141530| R0.75x 3 x4| 35 | 1.2 4 145 | 10.01°| 26.7 3.13| 3.25| 3.35 345 | 356 | 367 | D
V>|i</ 3141540| R0O.75X 4 X4 | 35 | 1.2 4 1.45 8.8° 25.7 418 | 4.33| 446 4.6 475| 492 | D
'g 3141560| RO.75X 6 X4 | 40 | 1.2 4 1.45 7.08°| 28.7 6.27| 6.47| 6.68 6.9 714 | 74 D
,'L—, 3141580| R0O.75Xx 8 X4 | 40 | 1.2 4 1.45 592°| 26.7 834 | 861 | 89 9.2 953| 989 | D
S 3141600| RO.75X10 x4 | 40 | 1.2 4 1.45 5.09°| 24.7 {1041 ]10.75|11.11 |115 |11.92|12.38| D
= 3142030 R1 X3 X4| 35 |16 4 1.95 9.1° 27.6 3.16| 3.31| 347 | 364 | 3.8 396 | D
3142040 | R1 X4 X4| 35 |16 4 1.95 7.87°| 26.6 423 | 444 | 466 486 | 506| 526| D
3142060 | R1 X 6 X4 | 35 | 1.6 4 1.95 6.19°| 24.6 6.36| 6.67| 6.96 723| 749 | 7.76 | D
3142080 R1 X8 X4| 40 | 1.6 4 1.95 5.1° 27.6 848 | 8.87| 9.22 955| 9881024 | D
3142100/ R1 X10 X4| 40 | 1.6 4 1.95 433°| 2566 |1059|11.05(|1145 |11.85 1227|1273 | D
3142112 R1 X12 X4| 40 | 1.6 4 1.95 3.77°| 236 |1269|13.21|13.67 |14.15|1466 |1522 | D
3142114 R1 X14 XxX4| 45 | 1.6 4 1.95 3.33°| 26.6 |14.78|15.36|15.89 [1645|17.05|17.7 D
3142116 R1 X16 X4| 45 | 1.6 4 1.95 298| 246 /1688 |17.51|18.1 18.75 | 19.44 = D
3142118 | R1 X18 X4 | b0 | 1.6 4 1.95 2.7 27.6 |18.96 | 19.65 |20.32 |21.04 | 21.83 — D
3142120 R1 Xe0 X4| 50 | 1.6 4 1.95 247°| 25.6 [21.05|21.78 |[22.54 | 23.34 = = D
3143060| R1.5 X 6 X4 | 40 |24 4 2.85 429 31.7 6.25| 649 | B6.72 695 | 7.17| 74 D
3143080| R15 X 8 X4| 40 |24 4 2.85 333 29.7 | 835| 867| 897 | 925| 955| 988 | D
3143100| R1.5 X10 x4 | 40 |24 4 2.85 2.7° 27.7 11044 110.83|11.19 |11.65|11.94 1237 | D
3143112| R15 X12 x4 | 40 |24 4 2.85 227 25.7 |1253]12.98|134 13.85(14.33| 1486 | D

D = Btz MR AERETE R D = Inventory center stock item.
ﬁm ffﬁ Operating Precautions

& KIHEN I E Maximum Insertion Depth L& R Safety Mark

TEEAE , ETRERRZWMTIRIEER , BRIEME TIEEANR , EEAKETEIERTIRRR, AL
BAR., FIESBETREABAKENE. B—ERTEBAZEREIVRUT.

If the cutting tool is inserted until its end bottoms If the insertion depth of the cutting tool is too short,
out, it can result in poor precision. Make sure to it can damage the holder. Make sure the cutting tool
adhere to the maximum insertion depth. is inserted deeper than the safety mark.

BRARAKE ZRRRR
Maximum Safety Mark
Insertion Depth
iz | v I S
Provide a

clearance
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BE S EER
WXL-1.5D-DE #1414 sLoTTING

gy At N o s e i =
I - Eas MnE SJ%&EE %i@aéﬁ?}gs HARDENED STEELS - PREEEIJ?ENEDESE}EELS STAINLESS STEELS §
MX\!T%EIFAL COPPER - COPPER ALLOY FC250 - SS400 - S55C SKT - SKD6B1 - NAK5E5 - NAK8O - HPM1 - DH =
~32HRC 33 ~41HRC 42 ~50HRC =
R< iR BHRIRE 3953 BHEERE R BHRIEE IR BHRIRE 5
MILL DIA. SPEED FEED SPEED FEED SPEED FEED SPEED FEED =
(mm) (min—") (mm/min) (min—") (mm/min) (min—") (mm/min) (min—") (mm/min) =
0.1 50,000 120 40,000 80 40,000 75 40,000 38 t}J =
0.2 50,000 170 40,000 110 40,000 90 40,000 45 E’U =
0.3 50,000 210 40,000 140 40,000 100 40,000 70 2 g
04 50,000 230 40,000 150 40,000 110 34,500 75 ARe
0.5 50,000 250 38,500 150 31,000 110 27,500 75 14: =]
0.6 50,000 280 33,500 150 24,500 110 21,000 75 %'
0.7 50,000 310 30,000 150 21,500 110 18,500 75 i% =
0.8 50,000 360 27,000 150 19,500 110 17,000 80
0.9 50,000 400 23,500 150 17,000 110 15,000 80 W
1 50,000 430 22,000 150 15,500 110 13,500 80 X
1.1 50,000 420 20,000 150 14,000 110 12,500 80 IT
1.2 50,000 420 18,500 150 13,500 110 11,500 80 1
1.3 47,000 410 17.500 150 12,500 110 11,000 80 5
1.4 44,000 410 16,000 150 11,500 110 10,000 80 EI)
1.5 40,000 400 15,500 150 11,000 110 9,900 80 D
1.6 39,000 400 15,000 150 10,500 110 9,400 80 E
1.7 36,500 400 14,000 150 9,900 110 8,800 80
1.8 34,500 400 13,500 160 9,400 110 8,500 80
1.9 32,500 400 12,500 160 8,800 110 7,900 85
2 30,000 380 12,000 160 8,700 110 7.900 90
2.1 29,000 410 11,500 170 8,300 110 7,400 90
2.2 28,000 410 11,000 170 8,200 110 7.200 90
2.3 27,500 410 11,000 180 8,000 110 7,000 90
24 26,000 430 10,500 180 7.900 110 6,900 90
2.5 24,500 430 10,500 200 7,600 110 6,600 90
2.6 23,500 470 9,800 200 7.400 125 6,300 90
2.7 23,000 470 9,500 200 7,100 125 6,100 90
2.8 22,000 470 9,100 210 6.900 125 5,800 95
2.9 21,500 470 8,800 210 6,700 125 5,700 95
3 21,000 540 8,900 230 6.800 130 5,700 100
3.1 20,000 550 8,700 240 6,700 130 5,600 100
3.2 19,500 560 8,400 240 6,500 145 5,400 105
3.3 19,000 560 8,100 250 6,300 145 5,200 105
34 18,000 560 7,900 250 6,100 145 5,100 105
3.5 18,000 560 7.800 250 6,000 155 5,000 105
3.6 17.500 580 7,600 270 5,900 155 4,900 110
3.7 16,500 580 7.400 270 5,700 155 4,700 110
3.8 16,000 590 7,300 280 5,700 155 4,600 110
3.9 15,500 580 7.100 280 5,500 160 4,500 110
4 15,500 600 7,000 280 5,500 160 4,500 115
4.1 15,500 640 6,900 290 5,400 160 4,400 115
4.2 15,000 640 6,800 290 5,300 160 4,400 115
4.3 14,000 640 6,700 310 5,200 160 4,300 115
4.4 14,000 670 6,600 320 5,100 170 4,200 125
4.5 14,000 670 6,600 320 5,100 170 4,200 125
4.6 13,500 700 6,500 330 4,900 170 4,100 125
4.7 13,500 700 6,500 350 4,900 170 4,100 125
4.8 13,500 710 6,400 350 4,800 170 4,100 125
4.9 13,500 710 6,300 360 4,700 170 4,000 125
5 12,500 720 6,200 370 4,600 170 3,900 130
5.1 12,500 720 6,100 370 4,500 170 3,900 130
5.2 12,000 720 6,000 370 4,400 170 3,800 130
5.3 12,000 720 5,900 370 4,400 170 3,800 130
54 11,500 720 5,800 370 4,300 170 3,600 130
5.5 11,500 720 5,700 370 4,200 170 3,500 130
5.6 11,500 720 5,600 370 4,100 170 3,500 130
5.7 11,000 720 5,500 370 4,000 170 3,400 130
5.8 11,000 710 5,400 370 3,900 170 3,300 130
5.9 10,500 710 5,300 370 3,800 170 3,300 130
6 10,000 710 5,200 370 3,800 170 3,200 130
RE Dc<g1 0.1D
DE;FTH OF CUT z;igc <¢3 gg[D) //////’ o
=0cC .
% _|

1. BEARIMR SRR, 1. Use arigid and precise machine and holder.

2. HREIRSAT BRI TR EEIRTIHAIRE. 2. When chattering occurs, reduce the speed and feed simultaneously.

3. BEREATH R AN D> AITDEHF., 3. Use a suitable cutting fluid with high smoke retardant properties.

4. EFRUMSE LRI T RIELIRE RS B ERFIETIHIS 4. 4. Refer to the table above to set the milling conditions in accordance with the actual
situation.
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| RIEESEEEYEES
WXL-2D-DE #1#l sLoTTing

& MTHHR ER BN - REW VAR TR B
= i\ - Hee MILD STEELS - CARBON STEELS HARDENED STEELS - PREHARDENED STEELS - STAINLESS STEELS
= MX\ZFOE'E{TAL COPPER - COPPER ALLOY FC250 - 88400 - S55C SKT - SKD61 - NAKS5 - NAK8O - HPM1 - DH
= ~32HRC 33 ~41HRC 42 ~50HRC
= RY 35 BHAEE (35 BHAIEE 353 BHAEE 351 BHAEE
o MILL DIA. SPEED FEED SPEED FEED SPEED FEED SPEED FEED
= (mm) (min—") (mm/min) (min—") (mm/min) (min—") (mm/min) (min—") (mm/min)
t}] = 0.1 50,000 100 32,000 70 32,000 60 32,000 30
‘E’ |J = 0.2 50,000 140 32,000 90 32,000 75 32,000 35
2 g 0.3 50,000 170 32,000 110 32,000 80 32,000 55
) 0.4 50,000 190 32,000 120 32,000 90 27,500 60
1L'F ] 0.5 50,000 200 31,000 120 25,000 90 22,000 60
=z 0.6 50,000 230 27,000 120 19,500 90 17,000 60
x2 0.7 50,000 250 24,000 120 17,000 90 15,000 60
0.8 50,000 290 21,500 120 15,500 90 13,500 65
W 0.9 49,000 320 19,000 120 13,500 90 12,000 65
X 1 47,500 350 17,500 120 12,500 90 11,000 65
L 1.1 43,000 340 16,000 120 11,500 90 9,900 65
é 1.2 40,500 340 15,000 120 10,500 90 9,300 65
D 1.3 38,000 330 14,000 120 9,900 90 8,700 65
T 1.4 35,000 330 13,000 120 9,200 90 8,100 65
D 1.5 32,000 320 12,500 120 8,900 90 7,900 65
E 1.6 31,000 320 12,000 120 8,500 90 7,500 65
1.7 29,000 320 11,000 120 7,900 90 7,000 65
1.8 28,000 320 10,500 130 7,500 90 6,800 68
1.9 26,000 320 10,000 130 7,100 90 6,300 68
2 24,000 310 9,700 130 7,000 90 6,300 70
2.1 23,000 330 9,300 140 6,600 90 5,900 70
2.2 22,500 330 9,000 140 6,500 90 5,700 70
2.3 22,000 330 8,800 150 6,400 90 5,600 70
2.4 20,500 350 8,600 150 6,300 90 5,500 70
25 20,000 350 8,200 160 6,100 90 5,300 70
2.6 19,000 380 7,900 160 5,900 100 5,000 70
2.7 18,000 380 7,600 160 5,700 100 4,900 70
28 17,500 380 7.300 170 5,500 100 4,700 75
2.9 17,000 380 7,100 170 5,300 100 4,500 75
3 16,000 400 6,900 170 5,300 100 4,400 75
3.1 15,500 410 6,700 180 5,100 100 4,300 75
32 15,000 420 6,500 180 5,000 110 4,200 80
3.3 14,500 420 6,300 190 4,800 110 4,000 80
34 14,000 420 6,100 190 4,600 110 3,900 80
3.5 14,000 420 6,000 190 4,600 120 3,800 80
36 13,500 430 5,900 200 4,500 120 3,700 85
3.7 12,500 430 5,700 200 4,400 120 3,600 85
38 12,500 440 5,600 210 4,400 120 3,600 85
3.9 12,000 440 5,500 210 4,200 125 3,500 85
4 12,000 450 5,400 210 4,200 125 3,500 90
4.1 11,500 480 5,300 220 4,100 125 3,400 90
4.2 11,500 480 5,300 220 4,100 125 3,300 90
4.3 11,000 480 5,200 230 4,000 125 3,300 90
4.4 11,000 500 5,100 240 3,900 130 3,200 95
4.5 10,500 500 5,100 240 3,900 130 3,200 95
4.6 10,500 520 5,000 250 3,800 130 3,200 95
4.7 10,500 520 5,000 260 3,800 130 3,100 95
4.8 10,500 530 4,900 260 3,700 130 3,100 95
4.9 10,000 530 4,900 270 3,600 130 3,100 95
5 9,500 540 4,800 270 3,500 130 3,000 100
5.1 9,500 540 4,700 270 3,500 130 3,000 100
5.2 9,300 540 4,600 270 3,400 130 2,900 100
5.3 9,200 540 4,600 270 3,400 130 2,900 100
54 9,000 540 4,500 270 3,300 130 2,800 100
5.5 8,800 540 4,400 270 3,200 130 2,700 100
5.6 8,700 540 4,300 270 3,100 130 2,600 100
5.7 8,500 540 4,200 270 3,100 130 2,600 100
5.8 8,400 530 4,200 270 3,000 130 2,600 100
5.9 8,200 530 4,100 270 2,900 130 2,500 100
6 7,900 530 4,000 270 2,900 130 2,500 100
6.5 7,500 530 3,700 270 2,700 130 2,300 100
7 6,900 530 3,400 270 2,500 130 2,100 100
7.5 6,400 530 3,200 270 2,300 130 2,000 100
8 5,900 520 3,000 260 2,200 125 1,900 100
8.5 5,600 520 2,800 260 2,000 125 1,700 100
9 5,300 510 2,600 260 1,900 125 1,500 100
9.5 5,100 510 2,500 260 1,800 125 1,400 95
10 4,700 500 2,400 250 1,700 125 1,500 95
11 4,400 500 2,200 250 1,600 125 1,100 95
12 4,000 510 2,000 250 1,400 125 1,200 95
16 3,000 400 1,500 200 1,100 115 800 80
18 2,700 360 1,300 180 900 100 700 70
20 2,400 300 1,200 150 800 90 600 60
- Dc<ol 0.1D
RE =< 7 |@p
DEPTH OF CUT z;igzws g'gg /////
= : %

1. BRI SRR TR,

2. HREFRANEHERLL TR EB AR,

3. EEAEA T HARIENE DR TEHRL.

4. ERMNBSELRINTRMRIELRERS R EREIETHIS M.

. Use arigid and precise machine and holder.

. When chattering occurs, reduce the speed and feed simultaneously.

. Use a suitable cutting fluid with high smoke retardant properties.

. Refer to the table above to set the milling conditions in accordance with the
actual situation.
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M TEISHEER

WXL-3D-DE #4#)#l sLoTTinG

INTAE _ EEEIRN - REN YRR - RSN - A5 A
- Eas MILD STEELS - CARBON STEELS HARDENED STEELS - PREHARDENED STEELS - STAINLESS STEELS Q
MXVF%EIFAL COPPER - COPPER ALLOY FC250 - SS400 - S55C SKT - SKD61 - NAK5E5 - NAK8O - HPM1 - DH =
~ 33 ~41HRC 42 ~50HRC =
RY iR BHARE iR BHEEE IR BHAERE iR BHARE =
MILL DIA. SPEED FEED SPEED FEED SPEED FEED SPEED FEED i
(mm) (min—") (mm/min) (min—") (mm/min) (min—") (mm/min) (min—") (mm/min) =
0.1 50,000 100 32,000 70 32,000 60 32,000 30 t}] =
0.2 50,000 140 32,000 90 32,000 75 32,000 35 ‘ﬁ’u =
0.3 50,000 170 32,000 110 32,000 80 32,000 55 V=3 2
04 50,000 190 32,000 120 32,000 90 27,500 60 e
0.5 50,000 200 31,000 120 25,000 90 22,000 60 15‘: o
0.6 50,000 230 27,000 120 19,500 90 17,000 60 %'
0.7 50,000 250 24,000 120 17,000 90 15,000 60 %E &
0.8 50,000 290 21,500 120 15,500 90 13,500 65
0.9 49,000 320 19,000 120 13,500 90 12,000 65 \\Vi
1 47,500 350 17,500 120 12,500 90 11,000 65 X
1.1 43,000 340 16,000 120 11,500 90 9,900 65 L
1.2 40,500 340 15,000 120 10,500 90 9,300 65 :'_3
1.3 38,000 330 14,000 120 9,900 90 8,700 65 D
14 35,000 330 13,000 120 9,200 90 8,100 65 T
1.5 32,000 320 12,500 120 8,900 90 7,900 65 D
1.6 31,000 320 12,000 120 8,500 90 7.500 65 =
1.7 29,000 320 11,000 120 7,900 90 7,000 65
1.8 28,000 320 10,500 130 7.500 90 6.800 68
1.9 26,000 320 10,000 130 7,100 90 6,300 68
2 24,000 310 9,700 130 7.000 90 6,300 70
2.1 23,000 330 9,300 140 6,600 90 5,900 70
2.2 22,500 330 9,000 140 6,500 90 5,700 70
2.3 22,000 330 8,800 150 6,400 90 5,600 70
24 20,500 350 8,600 150 6,300 90 5,500 70
2.5 20,000 350 8,200 160 6,100 90 5,300 70
2.6 19,000 380 7.900 160 5,900 100 5,000 70
2.7 18,000 380 7,600 160 5,700 100 4,900 70
2.8 17,500 380 7,300 170 5,500 100 4,700 75
2.9 17,000 380 7,100 170 5,300 100 4,500 75
3 16,000 400 6,900 170 5,300 100 4,400 75
3.1 15,500 410 6,700 180 5,100 100 4,300 75
3.2 15,000 420 6,500 180 5,000 110 4,200 80
3.3 14,500 420 6,300 190 4,800 110 4,000 80
3.4 14,000 420 6,100 190 4,600 110 3,900 80
3.5 14,000 420 6,000 190 4,600 120 3,800 80
3.6 13,500 430 5,900 200 4,500 120 3,700 85
3.7 12,500 430 5,700 200 4,400 120 3,600 85
3.8 12,500 440 5,600 210 4,400 120 3,600 85
3.9 12,000 440 5,500 210 4,200 125 3,500 85
4 12,000 450 5,400 210 4,200 125 3,500 90
4.1 11,500 480 5,300 220 4,100 125 3,400 90
4.2 11,500 480 5,300 220 4,100 125 3,300 90
4.3 11,000 480 5,200 230 4,000 125 3,300 90
4.4 11,000 500 5,100 240 3,900 130 3,200 95
4.5 10,500 500 5,100 240 3,900 130 3,200 95
4.6 10,500 520 5,000 250 3,800 130 3,200 95
4.7 10,500 520 5,000 260 3,800 130 3,100 95
4.8 10,500 530 4,900 260 3,700 130 3,100 95
4.9 10,000 530 4,900 270 3,600 130 3,100 95
5 9,500 540 4,800 270 3,500 130 3,000 100
5.1 9,500 540 4,700 270 3,500 130 3,000 100
5.2 9,300 540 4,600 270 3,400 130 2,900 100
5.3 9,200 540 4,600 270 3,400 130 2,900 100
54 9,000 540 4,500 270 3,300 130 2,800 100
5.5 8,800 540 4,400 270 3,200 130 2,700 100
5.6 8,700 540 4,300 270 3,100 130 2,600 100
5.7 8,500 540 4,200 270 3,100 130 2,600 100
5.8 8,400 530 4,200 270 3,000 130 2,600 100
5.9 8,200 530 4,100 270 2,900 130 2,500 100
6 7.900 530 4,000 270 2,900 130 2,500 100
6.5 7,500 530 3,700 270 2,700 130 2,300 100
7 6,900 530 3,400 270 2,500 130 2,100 100
75 6,400 530 3,200 270 2,300 130 2,000 100
8 5,900 520 3,000 260 2,200 125 1,900 100
85 5,600 520 2,800 260 2,000 125 1,700 100
S 5,300 510 2,600 260 1,900 125 1,500 100
9.5 5,100 510 2,500 260 1,800 125 1,400 95
10 4,700 500 2,400 250 1,700 125 1,500 95
11 4,400 500 2,200 250 1,600 125 1,100 95
12 4,000 510 2,000 250 1,400 125 1,200 95
16 3,000 400 1,500 200 1,100 115 800 80
18 2,700 360 1,300 180 900 100 700 70
20 2,400 300 1,200 150 800 90 600 60
*_ Dc<ol 0.1D
R ?1=Dc<¢3 0.3D 2 |8
DEPTH OF CUT FETS e //////
= : _ |

. BRI ERILRF IR, 1. Use a rigid and precise machine and holder.

. BREREERLL PR ERMHEIRE, 2. When chattering occurs, reduce the speed and feed simultaneously.

. IEERESTHMER R BITDER. 3. Use a suitable cutting fluid with high smoke retardant properties.

. PFRUBSE LRI TR IRIESIRE RS IR ERHIETHIRM. 4. Refer to the table above to set the milling conditions in accordance with the
actual situation.
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M TEISHEER

WXL-4D-DE #&#) &l sLotTinG

INTHAE L ZBERN - k=W VB[R - FREEN - A
- fHEee MILD STEELS - CARBON STEELS HARDENED STEELS - PREHARDENED STEELS - STAINLESS STEELS
MXVTOEE%}I(AL COPPER - COPPER ALLOY FC250 - 8S400 - S55C SKT - SKD61 - NAK5S5 - NAK8O - HPM1 - DH
~ 33 ~41HRC 42 ~50HRC
3 e BHGERE EE9T HHAERE [50 PG EE5E BT
MILL DIA SPEED FEED SPEED EED SPEED FEED SPEED FEED
(mm (min—") (mm/min) (min—") (mm/min) (min—") (mm/min) (min—") (mm/min)
0.2 32,000 22,500 30 19,000 30 — —
0.3 32,000 110 22,500 40 19,000 35 — —
04 25,000 110 16,000 45 14,500 35 — —
0.5 20,000 120 13,000 45 13,000 40 — —
0.6 16,000 120 11,000 45 10,000 40 — —
0.7 16,000 120 9,400 45 6,800 40 — —
0.8 12,000 120 8,400 45 6,000 40 — —
0.9 12,000 120 7,500 45 5,400 40 — —
1 9,800 120 5,700 45 5,400 40 — —
1.1 9,500 140 5,200 45 5,000 40 — —
1.2 8,600 130 4,800 45 4,500 40 — —
1.3 8,100 130 4,500 45 4,200 40 — —
1.4 7,500 130 4,200 45 3,900 40 — —
1.5 7,000 130 3,900 45 3,600 40 — —
1.6 6,400 120 3,700 45 3,500 40 — —
1.7 6,200 120 3,600 45 3,400 40 — —
1.8 5,800 120 3,300 45 3,100 40 — —
1.9 5,500 120 3,200 45 3,000 40 — —
2 5,200 120 3,000 45 2,800 40 — —
2.1 4,800 120 2,900 45 2,800 40 — —
2.2 4,600 130 2,700 50 2,600 40 — —
2.3 4,500 130 2,700 50 2,600 40 — —
2.4 4,400 130 2,600 55 2,500 40 — —
25 4,100 140 2,500 55 2,500 40 — —
2.6 3,900 140 2,400 55 2,400 40 — —
2.7 3,700 150 2,300 55 2,300 45 — —
2.8 3,600 150 2,200 55 2,200 45 — —
29 3,500 150 2,100 60 2,100 45 — —
3 3,400 150 2,100 60 2,100 50 1,900 30
3.1 3,200 160 2,000 60 2,000 50 1,800 30
3.2 3,000 160 2,000 65 2,000 50 1,800 30
3.3 2,900 160 1,900 65 1,900 55 1,700 30
3.4 2,800 160 1,800 70 1,800 55 1,700 30
35 2,800 160 1,800 70 1,800 55 1,600 30
3.6 2,700 160 1,800 70 1,800 60 1,600 30
3.7 2,700 170 1,700 70 1,700 60 1,500 35
3.8 2,500 170 1,700 70 1,700 60 1,500 35
3.9 2,400 170 1,600 75 1,600 60 1,500 35
4 2,400 170 1,600 75 1,600 65 1,400 35
4.1 2,400 180 1,600 75 1,600 65 1,400 35
4.2 2,300 190 1,600 80 1,600 65 1,400 35
4.3 2,300 190 1,500 80 1,500 65 1,400 35
4.4 2,100 190 1,500 80 1,500 65 1,400 35
4.5 2,100 200 1,500 85 1,500 65 1,300 40
4.6 2,100 200 1,500 85 1,500 65 1,300 40
4.7 2,100 200 1,500 90 1,500 65 1,300 40
4.8 2,100 200 1,500 90 1,500 65 1,300 40
4.9 2,000 210 1,400 90 1,400 65 1,300 40
5 2,000 210 1,400 95 1,400 65 1,300 40
5.1 1,900 210 1,400 95 1,400 65 1,200 40
5.2 1,900 210 1,400 95 1,400 65 1,200 40
5.3 1,800 210 1,300 95 1,300 65 1,200 40
5.4 1,800 210 1,300 95 1,300 65 1,200 40
55 1,800 210 1,300 95 1,300 65 1,100 40
5.6 1,700 210 1,300 95 1,300 65 1,100 40
5.7 1,700 210 1,300 95 1,300 65 1,100 40
5.8 1,700 210 1,200 95 1,200 65 1,100 40
5.9 1,600 210 1,200 95 1,200 65 1,000 40
6 1,600 210 1,200 95 1,200 65 1,000 40
8 1,100 200 900 95 900 65 800 40
10 900 200 700 90 700 65 630 40
12 800 200 600 90 600 65 525 40
- D ap=4D
Ny, 8p= a. Dc<¢0.3 a.=0.015D
a
gjégi OF CUT ’ 2k a¥ $0.3=Dc<¢1 a-=0.03D
7 Dc>¢1 a.=0.05D 2 ¢1=Dc<¢p3 a-=0.05D
“1A. 2 p1=Dc a=0.1D 7P a $3=Dc a=0.1D
1. 15 AR EAHERFNTIHE. 1. Use a rigid and precise machine and holder.
2. BRERATBRLL TR EEEFFHLEEE. 2. When chattering occurs, reduce the speed and feed simultaneously.
3. BEAEE TR R D EIELER. 3. Use a suitable cutting fluid with high smoke retardant properties.
4. ERUHSE LRI TR RIECIRE RSB R BIETIHISRME 4. Refer to the table above to set the milling conditions in accordance with the

actual situation.




M EIRAEER
WXL-EMS

M EEEI siDE MILLING

Recommended Milling Conditions

s
. e ] o « A< m
InTizAst - Eee M,Lﬂﬁggfgﬁi%é%%@& HARDENED STEELSﬁ%EE%}—l?ARTDmEﬁgﬁg sﬁﬁm STAINLESS STEELS é
oL COPPER - COPPER ALLOY FCESE.SS%M&CSBSC SKT - SKD611 - NAK55 - NAKBO - HPM 1 - DH s
33 ~41HRC 42 ~50HRC 5
2303 BHRIRE iR 2303 BHARE BHRIRE =303 2303 HRIRE t}] g
SPEED FEED SPEED SPEED FEED FEED SPEED SPEED FEED =
(min—1) (mm/min) (min—T) (min—1) (mm/min) (mm/min) (min—7) (min=1) (mm/min) \ﬁll.l %
1 50,000 440 24,000 210 14,000 78 12,500 70 % §
1.5 50,000 975 16,000 310 9,250 115 8,400 105 1,‘_1: g
2 47,500 1,100 12,000 295 7,000 110 6,350 100 % g
2.5 38,000 1,900 9,600 480 6,200 140 5,650 125 2
3 32,000 1,600 8,150 430 5,300 125 4,750 110 W
4 24,000 1,700 6,050 450 4,250 135 3,700 115 X
5 19,000 2,000 4,900 520 3,650 140 3,150 125 IT
6 16,000 2,000 4,100 520 2,950 145 2,650 130 =
8 12,000 1,900 3,060 505 2,200 145 1,950 130 M
10 9,500 1,900 2,450 505 1,750 145 1,550 130 S
12 7,900 1,900 2,050 505 1,450 145 1,300 130
14 6,800 1,900 1,750 495 1,250 145 1,100 125
15 6,300 1,900 1,600 490 1,150 135 1,050 120
16 5,900 1,800 1,500 480 1,100 130 995 115
18 5,300 1,800 1,350 470 990 1156 880 105
20 4,700 1,700 1,200 445 890 105 795 95
25 3,800 1,400 970 360 710 85 635 75
30 3,100 1,100 815 300 590 70 530 60
a de
gjgf{% oF cur Dc<03 760 | G080 ai%a ?S 0_2;3
»3=Dc 15D | 0.1D 79

. BRI SR RFI IR,

- HRENRENERE TR AR,

. BERESTHHHRIREDRITIEL®F.

- ER(USE LRI TRMRIELRA SRS IR LR BETIEIS M.

1. Use arigid and precise machine and holder.

2. When chattering occurs, reduce the speed and feed simultaneously.

3. Use a suitable cutting fluid with high smoke retardant properties.

4. Refer to the table above to set the milling conditions in accordance with the
actual situation.

AWN =

_I%I- iz mlj ﬁ t)] ﬁu HIGH-SPEED SIDE MILLING

DNTRFF= 4R KL RIS R R RIS B S B RIEI., Caution: Sparks generated during operation or heat caused by tool breakage can

BT KIS HE. cause fire. Be sure to use all proper fire-prevention measures.
}JDI*Z*SI' _ _ %J\E%*@Fﬁ%m ° ﬁzﬁ%m ﬁﬁ%m * ?Jﬁ\ﬁiﬁl
- Ees MILD STEELS - GARBON STEELS HARDENED STEELS - PREHARDENED STEELS
WORK COPPER - COPPER ALLOY FC250 - SS400 - S55C SKT - SKDB1 - NAK55 - NAK8O - HPM1 - DH
MATERIAL
~32HRC 33 ~41HRC 42 ~50HRC
R % HEEE % HEEE % HAEE i HAEE
MILL DIA. SPEED FEED SPEED FEED SPEED FEED SPEED FEED
(mm) (min—T) (mm/min) (min—") (mm/min) (min—T) (mm/min) (min—1) (mm/min)
6 26,000 2,900 20,000 2,300 13,000 1,500 7,950 795
8 19,500 3,000 14,500 2,300 9,900 1,450 5,950 795
10 15,500 2,900 12,000 2,300 7,950 1,450 4,750 795
12 13,000 3,000 9,900 2,300 6,600 1,450 3,950 790
14 11,000 2,800 8,500 2,200 5,650 1,350 3,400 740
15 10,500 2,800 7,950 2,150 5,250 1,350 3,150 730
16 9,700 2,700 7450 2,100 4,950 1,350 2,950 715
18 8,600 2,700 6,600 2,100 4,400 1,300 2,650 705
20 7,800 2,600 5,950 2,000 3,950 1,300 2,350 665
25 6,200 2,000 4,750 1,600 3,150 1,050 1,900 560
30 5,200 1,700 3,950 1,350 2,650 890 1,550 455
dp de dp de
DiRE Dc<¢8| 15D | 001D aL Dc<¢8| 1D | 001D
(D= PUr] L @ #8=Dc 15D | 0.02D 77 . $8=Dc 1D | 0.02D
1. WEERGRERTEARRENSIEIN IR TR, 1. The indicated speeds and feeds are for high speed light milling with high speed/
2. NEERBZENTHFEEXE, AiEAEERSRTDEIR, high precision machining centers.
3. HEFEHATSRRA. ERYIELRFIREERA RN, 2. Tools can cause sparks. Do not use flammable fluids.

4. ERUHSH LRI T RIBSSIR ARSI EREIEIHIRMA.

w

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

4. Refer to the table above to set the milling conditions in accordance with the

actual situation.
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B IEI R RS
WXL-LN-EDS

A
8
=
Z
8 T N BN - REW AR R
tE WORK L M o250 55400 8550 e KT SKDBT - NAKSS NAKBO - HPM1 - DH
I E VIATERIAL COPPER - COPPER ALLOY
HlZ ~32HRC 33 ~41HRC 42 ~50HRC
/1% e 4ME Fik R BHARE IR BHAIEE B35S BHAIEE BEIR BHEIRE
,fq: = e oo SPEED FEED ap SPEED FEED ap SPEED FEED ap SPEED FEED ap
o (min—") (mm/min) (min—") (mm/min) (min—") (mm/min) (min—T) (mm/min)
§E % 0.5 35,200 490 0.022 32,000 450 0.018 32,000 450 0.015 29,000 250 0.012
W 1 35,200 380 0.016 32,000 350 0.013 32,000 350 0.011 29,000 200 0.009
>|_< 1.5 31,000 270 0.01 28,000 250 0.008 28,000 250 0.007 25,000 150 0.005
|'_ 02 2 24,000 220 0.006 22,000 200 0.005 22,000 200 0.004 20,000 120 0.003
N ' 25 22,000 190 0.005 20,000 180 0.004 20,000 170 0.004 20,000 100 0.003
[E) 3 22,000 180 0.004 20,000 170 0.003 20,000 160 0.003 20,000 90 0.002
S 35 22,000 150 0.004 20,000 140 0.003 20,000 130 0.003 20,000 80 0.002
4 22,000 40 0.002 20,000 40 0.002 20,000 35 0.002 20,000 30 0.002
1 38,500 480 0.032 32,000 400 0.027 32,000 350 0.023 29,000 300 0.018
1.5 38,500 430 0.028 32,000 360 0.023 32,000 300 0.02 29,000 250 0.015
2 33,500 360 0.024 28,000 300 0.02 28,000 250 0.017 25,000 200 0.013
2.5 33,500 330 0.017 28,000 280 0014 28,000 230 0.012 25,000 190 0.008
0.3 3 26,500 300 0.011 22,000 250 0.009 22,000 160 0.007 20,000 150 0.005
4 24,000 220 0.008 20,000 190 0.007 20,000 150 0.005 20,000 130 0.003
5 24,000 190 0.006 20,000 160 0.005 20,000 140 0.003 18,000 120 0.002
6 24,000 100 0.002 20,000 90 0.002 20,000 80 0.002 16,000 60 0.002
9 19,000 30 0.002 16,000 30 0.002 16,000 30 0.002 13,000 20 0.002
1.5 38,500 520 0.032 32,000 440 0.027 32,000 380 0.023 29,000 330 0.018
2 38,500 480 0.031 32,000 400 0.026 32,000 350 0.022 29,000 300 0.018
3 33,500 360 0.02 28,000 300 0.017 28,000 250 0.014 25,000 200 0011
4 26,500 300 0014 22,000 250 0.012 22,000 200 0.01 20,000 150 0.008
5 24,000 240 0.007 20,000 200 0.006 20,000 160 0.005 20,000 130 0.003
0.4 6 24,000 210 0.006 20,000 180 0.005 20,000 140 0.004 20,000 120 0.002
7 24,000 160 0.005 20,000 140 0.004 20,000 120 0.003 20,000 110 0.002
8 24,000 150 0.002 20,000 130 0.002 20,000 110 0.002 20,000 100 0.002
9 24,000 140 0.002 20,000 120 0.002 20,000 100 0.002 20,000 80 0.002
10 24,000 130 0.002 20,000 110 0.002 20,000 85 0.002 18,000 70 0.002
12 24,000 100 0.002 20,000 90 0.002 20,000 80 0.002 16,000 60 0.002
1.5 38,500 660 0.054 32,000 550 0.045 32,000 420 0.038 29,000 330 0.03
2 38,500 600 0.054 32,000 500 0.045 32,000 400 0.038 29,000 300 0.03
3 36,000 540 0.036 30,000 450 0.03 30,000 360 0.028 27,000 280 0.022
4 33,500 480 0.025 28,000 400 0.021 28,000 320 0.018 25,000 250 0014
5 33,500 450 0.017 28,000 380 0014 25,000 300 0.01 22,000 230 0.008
0 6 26,500 420 0.007 22,000 350 0.006 22,000 220 0.005 20,000 180 0.004
= 7 24,000 380 0.006 20,000 320 0.005 20,000 200 0.004 20,000 170 0.003
8 24,000 320 0.006 20,000 270 0.005 20,000 180 0.003 20,000 150 0.003
9 24,000 300 0.002 20,000 250 0.002 18,000 160 0.002 18,000 140 0.002
10 24,000 240 0.002 20,000 200 0.002 18,000 150 0.002 18,000 130 0.002
12 24,000 190 0.002 20,000 160 0.002 18,000 120 0.002 18,000 100 0.002
15 21,500 100 0.002 18,000 90 0.002 16,000 80 0.002 16,000 70 0.002
2 38,500 720 0.065 32,000 600 0.054 32,000 400 0.045 27,000 300 0.036
3 38,500 660 0.06 32,000 550 0.05 32,000 360 0.04 27,000 280 0.03
4 33,500 540 0.048 28,000 450 0.04 28,000 300 0.033 25,000 200 0.026
5 33,500 480 0.036 28,000 400 0.03 25,000 220 0.02 22,000 180 0.02
6 26,500 300 0.022 22,000 250 0.018 22,000 200 0.015 20,000 150 0.012
0.6 7 26,500 300 0.012 22,000 250 0.01 22,000 200 0.008 20,000 150 0.007
8 26,500 300 0.008 22,000 250 0.007 22,000 200 0.006 20,000 150 0.005
10 24,000 240 0.006 20,000 200 0.005 18,000 150 0.004 18,000 130 0.003
12 21,500 220 0.002 18,000 190 0.002 18,000 150 0.002 18,000 120 0.002
15 21,500 150 0.002 18,000 130 0.002 16,000 110 0.002 16,000 100 0.002
18 18,000 90 0.002 15,000 80 0.002 14,000 70 0.002 14,000 60 0.002
2 38,500 720 0.076 32,000 600 0.063 32,000 500 0.053 26,000 400 0.042
0.7 4 33,500 540 0.055 28,000 450 0.046 28,000 300 0.039 22,000 300 0.031
6 33,500 540 0.035 28,000 450 0.029 28,000 200 0.025 22,000 200 0.02
RE 7
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07 8 26,500 300 0.02 22,000 250 0.017 22,000 200 0.014 20,000 150 0.011 §E &
’ 10 26,500 300 0.01 22,000 250 0.008 22,000 200 0.007 20,000 150 0.006 wW
4 38,500 720 0.064 32,000 600 0.053 32,000 600 0.044 25,000 400 0.035 >|_<
6 31,000 540 0.041 26,000 450 0.034 26,000 400 0.028 21,000 300 0.022 |'_
8 26,500 420 0.029 22,000 350 0.024 22,000 300 0.02 18,000 250 0.016 N
10 26,500 420 0.012 22,000 350 0.01 22,000 300 0.008 18,000 240 0.006 E
0.8 12 20,500 360 0.008 17,000 300 0.007 17,000 300 0.006 15,000 200 0.004 S
14 20,500 320 0.004 17,000 270 0.003 17,000 250 0.003 13,000 170 0.002
16 19,000 270 0.002 16,000 230 0.002 16,000 220 0.002 12,000 150 0.002
20 17,000 200 0.002 14,000 170 0.002 14,000 160 0.002 12,000 130 0.002
24 14,500 100 0.002 12,000 20 0.002 12,000 80 0.002 10,000 70 0.002
4 38,500 1,450 0.072 32,000 1,200 0.06 30,000 860 0.06 23,000 650 0.04
6 36,000 1,200 0.071 30,000 1,000 0.059 28,000 780 0.05 22,000 600 0.04
0.9 8 31,000 960 0.046 26,000 800 0.038 25,000 600 0.032 19,000 400 0.025
10 24,000 720 0.032 20,000 600 0.027 20,000 500 0.023 16,000 300 0.018
15 20,500 360 0.01 17,000 300 0.008 17,000 300 0.006 16,000 300 0.005
3 36,000 1,450 0.108 30,000 1,200 0.09 30,000 1,100 0.08 22,000 800 0.06
4 36,000 1,400 0.096 30,000 1,150 0.08 30,000 1,100 0.07 22,000 650 0.05
5 36,000 1,300 0.096 30,000 1,100 0.08 28,000 950 0.07 20,000 600 0.045
6 32,500 1,200 0.084 27,000 1,000 0.07 26,000 900 0.06 20,000 600 0.04
7 30,000 1,200 0.06 25,000 1,000 0.05 24,000 800 0.05 20,000 500 0.03
8 27,500 960 0.048 23,000 800 0.04 22,000 700 0.04 18,000 400 0.03
9 24,000 840 0.036 20,000 700 0.03 19,000 600 0.03 18,000 400 0.025
1 10 23,000 720 0.036 19,000 600 0.03 18,000 500 0.028 15,000 300 0.02
12 23,000 720 0.024 19,000 600 0.02 18,000 500 0.019 15,000 300 0.01
14 18,000 480 0.012 15,000 400 0.01 15,000 400 0.009 12,000 200 0.008
16 18,000 360 0.01 15,000 300 0.008 15,000 300 0.007 12,000 200 0.006
18 15,500 270 0.007 13,000 230 0.006 13,000 220 0.005 11,000 180 0.004
20 14,500 220 0.005 12,000 190 0.004 11,000 180 0.004 10,000 130 0.003
22 13,000 190 0.004 11,000 160 0.003 10,000 150 0.003 9,000 100 0.003
25 11,000 100 0.004 9,000 90 0.003 9,000 85 0.003 8,500 80 0.003
30 9,600 40 0.002 8,000 40 0.002 8,000 35 0.002 8,000 30 0.002
4 29,000 1,300 0.108 24,000 1,100 0.09 23,000 1,000 0.08 18,000 700 0.06
6 27,500 1,200 0.096 23,000 1,000 0.08 22,000 900 0.07 17,000 600 0.05
8 24,000 840 0.084 20,000 700 0.07 19,000 700 0.05 14,000 400 0.04
10 24,000 840 0.06 20,000 700 0.05 19,000 700 0.04 14,000 400 0.03
E= 12 20,500 720 0.048 17,000 600 0.04 16,000 500 0.03 11,000 300 0.02
14 18,000 540 0.018 15,000 450 0.015 13,000 380 0.013 11,000 250 0011
16 14,500 360 0.01 12,000 300 0.008 11,000 250 0.007 10,000 220 0.006
20 12,000 240 0.006 10,000 200 0.005 10,000 190 0.005 9,000 180 0.004
RE &
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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 Ctlming conditions shown for 3D milling are low — load, safe conditions for reference. Refer to the table above to set the milling conditions in accordance with the
actual situation.

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

When using a tool with a diameter of ¢ 0.5 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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§E & 6 24,000 1,200 0.156 20,000 1,000 0.13 19,000 900 0.11 15,000 600 0.09
W 8 21,500 960 0.108 18,000 800 0.09 17,000 700 0.08 13,000 400 0.06
>|_< 10 21,500 960 0.072 18,000 800 0.06 17,000 700 0.05 13,000 400 0.04
|'_ 1.4 12 21,500 960 0.06 18,000 800 0.05 17,000 700 0.04 13,000 400 0.03
N 14 18,000 720 0.048 15,000 600 0.04 14,000 500 0.035 11,000 300 0.03
[E) 16 18,000 720 0.036 15,000 600 0.03 14,000 500 0.02 11,000 300 0.02
S 22 12,000 300 0.006 10,000 250 0.005 9,000 210 0.005 8,000 180 0.004
4 21,500 1,200 0.168 18,000 1,000 0.14 18,000 900 0.11 14,000 600 0.09
6 21,500 1,200 0.168 18,000 1,000 0.14 18,000 900 0.11 14,000 600 0.09
8 19,000 960 0.12 16,000 800 0.1 15,000 700 0.08 12,000 400 0.07
10 19,000 960 0.096 16,000 800 0.08 15,000 700 0.07 12,000 400 0.05
12 19,000 960 0.072 16,000 800 0.06 15,000 700 0.05 12,000 400 0.04
14 19,000 960 0.06 16,000 800 0.05 15,000 700 0.045 12,000 400 0.035
16 17,000 720 0.06 14,000 600 0.05 13,000 500 0.04 10,000 300 0.03
= 18 17,000 720 0.036 14,000 600 0.03 13,000 500 0.02 10,000 300 0.02
20 14,500 500 0.024 12,000 420 0.02 11,000 380 0.015 10,000 300 0.01
25 12,000 340 0.01 10,000 290 0.008 9,000 230 0.007 8,000 210 0.006
30 9,000 200 0.006 7,500 170 0.005 7,400 150 0.004 7,000 130 0.003
38 8,150 100 0.005 6,800 90 0.004 6,700 85 0.003 6,000 75 0.003
40 7,200 90 0.004 6,000 75 0.003 5,900 70 0.002 5,600 60 0.002
45 6,600 50 0.004 5,500 45 0.003 5,400 40 0.002 5,400 40 0.001
6 20,500 1,200 0.18 17,000 1,000 0.15 17,000 900 0.13 13,000 600 0.1
8 18,000 960 0.168 15,000 800 0.14 15,000 700 0.12 11,000 400 0.1
10 18,000 960 0.132 15,000 800 0.11 15,000 700 0.09 11,000 400 0.07
6 12 18,000 960 0.084 15,000 800 0.07 15,000 700 0.06 11,000 400 0.05
1. 14 18,000 960 0.072 15,000 800 0.06 15,000 700 0.05 11,000 400 0.04
16 15,500 720 0.06 13,000 600 0.05 13,000 500 0.04 9,000 300 0.035
18 15,500 720 0.048 13,000 600 0.04 13,000 500 0.03 9,000 300 0.03
20 15,500 720 0.024 13,000 600 0.02 13,000 500 0.02 9,000 300 0.01
6 19,000 1,300 0.264 16,000 1,100 0.22 15,000 1,000 0.18 12,000 700 0.14
8 19,000 1,300 0.252 16,000 1,100 0.21 15,000 1,000 0.17 12,000 700 0.13
10 17,000 960 0.144 14,000 800 0.12 14,000 700 0.1 10,000 500 0.08
12 17,000 960 0.12 14,000 800 0.1 14,000 700 0.08 10,000 500 0.07
1.8 14 17,000 960 0.096 14,000 800 0.08 14,000 700 0.06 10,000 500 0.05
16 17,000 960 0.084 14,000 800 0.07 14,000 700 0.05 10,000 500 0.04
18 14,500 720 0.06 12,000 600 0.05 12,000 500 0.045 8,000 400 0.035
20 14,500 720 0.048 12,000 600 0.04 12,000 500 0.04 8,000 400 0.03
25 9,600 360 0.011 8,000 300 0.009 7,000 250 0.008 6,000 200 0.007
6 18,000 1,300 0.372 15,000 1,100 0.31 14,000 1,000 0.26 11,000 700 0.21
8 18,000 1,300 0312 15,000 1,100 0.26 14,000 1,000 0.22 11,000 700 0.18
10 15,500 960 0.288 13,000 800 024 12,000 700 0.2 9,000 500 0.16
12 15,500 960 0.156 13,000 800 0.13 12,000 700 0.11 9,000 500 0.09
14 15,500 960 0.132 13,000 800 0.11 12,000 700 0.09 9,000 500 0.07
16 15,500 960 0.096 13,000 800 0.08 12,000 700 0.07 9,000 500 0.06
5 18 15,500 960 0.084 13,000 800 0.07 12,000 700 0.06 9,000 500 0.05
20 13,000 720 0.06 11,000 600 0.05 10,000 500 0.05 7,000 400 0.04
25 13,000 720 0.036 11,000 600 0.03 10,000 500 0.02 7,000 400 0.02
30 13,000 720 0.024 11,000 600 0.02 10,000 500 0.01 7,000 400 0.01
35 11,000 460 0011 9,000 390 0.009 8,000 380 0.008 6,000 270 0.007
40 7,800 240 0.006 6,500 200 0.005 6,000 180 0.004 6,000 140 0.003
50 6,950 120 0.002 5,800 100 0.002 5,700 95 0.002 5,000 80 0.002
60 6,000 60 0.001 5,000 50 0.001 5,000 45 0.001 5,000 40 0.001
8 14,500 1,300 0.468 12,000 1,100 0.39 11,000 1,000 0.33 9,000 700 0.26
= 10 14,500 1,300 0.396 12,000 1,100 0.33 11,000 1,000 0.28 9,000 700 0.22
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12 14,500 1,300 0.276 12,000 1,100 0.23 11,000 1,000 0.19 9,000 700 0.15 §E &
14 12,000 960 0.204 10,000 800 0.17 9,000 700 0.14 7,000 500 0.11 w
16 12,000 960 0.144 10,000 800 0.12 9,000 700 0.1 7,000 500 0.08 >|_<
18 12,000 960 0.132 10,000 800 0.11 9,000 700 0.09 7,000 500 0.07 |'_
25 20 12,000 960 0.108 10,000 800 0.09 9,000 700 0.08 7,000 500 0.06 N
25 9,600 720 0.096 8,000 600 0.08 8,000 500 0.06 6,000 400 0.05 E
30 9,600 720 0.036 8,000 600 0.03 8,000 500 0.03 6,000 400 0.02 S
40 7.800 330 0.008 6,500 280 0.007 6,000 270 0.005 6,000 240 0.005
50 6,950 200 0.002 5,800 170 0.002 5,700 160 0.002 5,000 130 0.002
8 12,000 1,300 0.432 10,000 1,100 0.36 10,000 1,000 0.3 8,000 700 0.24
10 12,000 1,300 0.348 10,000 1,100 0.29 10,000 1,000 024 8,000 700 0.19
12 12,000 1,300 0.324 10,000 1,100 0.27 10,000 1,000 0.23 8,000 700 0.18
14 12,000 1,300 0.3 10,000 1,100 0.25 10,000 1,000 0.21 8,000 700 0.17
16 12,000 960 0.24 10,000 800 0.2 9,000 700 0.17 6,000 500 0.13
18 12,000 960 0.168 10,000 800 0.14 9,000 700 0.12 6,000 500 0.1
3 20 12,000 960 0.156 10,000 800 0.13 9,000 700 0.11 6,000 500 0.08
25 12,000 960 0.132 10,000 800 0.11 9,000 700 0.09 6,000 500 0.07
30 9,600 720 0.108 8,000 600 0.09 7,000 500 0.08 5,000 400 0.06
35 9,600 720 0.084 8,000 600 0.07 7,000 500 0.06 5,000 400 0.05
40 9,600 720 0.048 8,000 600 0.04 7,000 500 0.03 5,000 400 0.02
50 6,950 320 0.011 5,800 270 0.009 5,700 240 0.005 5,000 200 0.004
12 8,550 1,350 0.456 7,000 1,100 0.38 7,000 1,000 0.32 6,000 700 0.26
16 8,650 1,350 0.432 7,000 1,100 0.36 7,000 1,000 0.3 6,000 700 024
20 8,550 970 0.408 7,000 800 0.34 6,000 700 0.28 5,000 500 0.22
25 8,550 970 0.312 7,000 800 0.26 6,000 700 0.22 5,000 500 0.18
30 8,650 970 0.228 7,000 800 0.19 6,000 700 0.16 5,000 500 0.13
= 35 8,550 970 0.204 7,000 800 0.17 6,000 700 0.14 5,000 500 0.11
40 7,300 730 0.168 6,000 600 0.14 5,000 600 0.12 4,000 400 0.1
45 7,300 730 0.144 6,000 600 0.12 5,000 600 0.1 4,000 400 0.08
50 7,300 730 0.06 6,000 600 0.05 5,000 600 0.04 4,000 400 0.03
60 6,100 340 0.024 5,000 280 0.02 5,000 270 0.02 4,000 250 0.01
16 7,300 1,350 0.54 6,000 1,100 0.45 5,000 900 0.38 5,000 600 0.3
20 7,300 1,150 0516 6,000 950 043 5,000 780 0.36 5,000 600 0.29
25 6,100 970 0.504 5,000 800 0.42 5,000 700 0.35 5,000 600 0.28
30 6,100 970 0.456 5,000 800 0.38 5,000 700 0.3 5,000 600 0.25
5 35 6,100 970 0.396 5,000 800 0.33 5,000 700 0.28 5,000 600 0.22
40 6,100 730 0.34 5,000 600 0.28 4,000 580 0.2 4,000 500 0.18
50 4,900 610 0.18 4,000 500 0.15 3,000 400 0.13 3,000 400 0.1
60 4,900 420 0.072 4,000 350 0.06 3,000 330 0.06 3,000 300 0.04
R A
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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 Cleing conditions shown for 3D milling are low — load, safe conditions for reference. Refer to the table above to set the milling conditions in accordance with the
actual situation.

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

When using a tool with a diameter of ¢ 0.5 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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=
@ 4 36,000 2,300 0.08 30,000 1,900 0.07 30,000 1,650 0.07 22,000 980 0.05
V>\</ 6 32,500 1,900 0.08 27,000 1,600 0.07 26,000 1,350 0.06 20,000 900 0.04
I,— 1 8 27,500 1,450 0.05 23,000 1,200 0.04 22,000 1,050 0.04 18,000 600 0.03
I|\_| 10 23,000 1,100 0.04 19,000 940 0.03 18,000 750 0.028 15,000 450 0.02
IIE 12 23,000 1,100 0.02 19,000 940 0.02 18,000 750 0.019 15,000 450 0.01
l\S/I 16 18,000 480 0.01 15,000 400 0.008 15,000 450 0.007 12,000 300 0.006
6 27,500 1,900 0.1 23,000 1,600 0.08 22,000 1,350 0.07 17,000 900 0.05
8 24,000 1,450 0.08 20,000 1,200 0.07 19,000 1,050 0.05 14,000 600 0.04
1.2 10 24,000 1,100 0.06 20,000 940 0.05 19,000 1,050 0.04 14,000 600 0.03
12 20,500 1,100 0.05 17,000 940 0.04 16,000 750 0.03 11,000 450 0.02
16 14,500 600 0.01 12,000 500 0.008 11,000 370 0.007 10,000 330 0.006
6 24,000 1,950 0.14 20,000 1,600 0.12 19,000 1,350 0.11 15,000 900 0.09
8 21,500 1,450 0.11 18,000 1,200 0.09 17,000 1,050 0.08 13,000 600 0.06
10 21,500 1,450 0.07 18,000 1,200 0.06 17,000 1,050 0.05 13,000 600 0.04
1.4 12 21,500 1,450 0.06 18,000 1,200 0.05 17,000 1,050 0.04 13,000 600 0.03
14 18,000 1,100 0.05 15,000 940 0.04 14,000 750 0.035 11,000 450 0.03
16 18,000 1,100 0.04 15,000 940 0.03 14,000 750 0.02 11,000 450 0.02
22 12,000 510 0.01 10,000 430 0.005 9,000 310 0.005 8,000 270 0.004
6 21,500 2,050 0.14 18,000 1,700 0.12 18,000 1,350 0.11 14,000 900 0.09
8 19,000 1,450 0.12 16,000 1,200 0.1 15,000 1,050 0.08 12,000 600 0.07
10 19,000 1,450 0.1 16,000 1,200 0.08 15,000 1,050 0.07 12,000 600 0.05
15 12 19,000 1,450 0.07 16,000 1,200 0.06 15,000 1,050 0.05 12,000 600 0.04
. 14 19,000 1,450 0.06 16,000 1,200 0.05 15,000 1,050 0.045 12,000 600 0.035
16 17,000 1,100 0.06 14,000 940 0.05 13,000 750 0.04 10,000 450 0.03
18 17,000 1,100 0.04 14,000 940 0.03 13,000 750 0.02 10,000 450 0.02
20 14,500 800 0.02 12,000 670 0.02 11,000 570 0.015 10,000 450 0.01
6 20,500 2,050 0.17 17,000 1,700 0.14 17,000 1,350 0.13 13,000 900 0.1
8 18,000 1,550 0.16 15,000 1,300 0.13 15,000 1,050 0.12 11,000 600 0.1
10 18,000 1,450 0.13 15,000 1,200 0.11 15,000 1,050 0.09 11,000 600 0.07
12 18,000 1,450 0.08 15,000 1,200 0.07 15,000 1,050 0.06 11,000 600 0.05
1.6 14 18,000 1,450 0.07 15,000 1,200 0.06 15,000 1,050 0.05 11,000 600 0.04
16 15,500 1,100 0.06 13,000 940 0.05 13,000 750 0.04 9,000 450 0.035
18 15,500 1,100 0.05 13,000 940 0.04 13,000 750 0.03 9,000 450 0.03
20 15,500 1,100 0.02 13,000 940 0.02 13,000 750 0.02 9,000 450 0.01
25 10,500 550 0.01 8,900 460 0.01 8,900 360 0.01 6,100 220 0.008
IRE Z o
DEPTH OF CUT vl a(iiRE)
— T DEPTH OF CUT

BT
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| RIEEIEEEYES Recommended Milling Conditions
WXL-LN-EMS

5y
Q
(@)
=
Erm 5
3z =] M o
T EBEEAFH - AR VEIREN - FREEEN - ANE55W o
NIkt A - EEE MILD STEELS - CARBON STEELS HARDENED STEELS - PREHARDENED STEELS - STAINLESS STEELS t =
WORK COPPER - COPPER ALLOY FC250 - SS400 - S55C SKT - SKDB1 - NAK55 - NAK8O - HPM1 - DH )J =
MATERIAL W=
~32HRC 33 ~41HRC 42 ~50HRC Eo
Q
5 ik iR BHIEE iR BHRIRE R BHSERE iR BHRIRE e
B 0o SPEED FEED ap SPEED FEED ap SPEED FEED ap SPEED FEED ap 1/_1: =
(min=") (mm/min) (min=") (mm/min) (min~") (mm/min) (min=1) (mm/min) §E =
=
6 19,000 2,250 0.24 16,000 1,900 0.2 15,000 1,500 0.18 12,000 1,050 0.14 @
8 19,000 2,560 0.23 16,000 1,900 0.19 15,000 1,500 0.17 12,000 1,050 0.13 V>\</
10 17,000 1,450 0.14 14,000 1,200 0.12 14,000 1,050 0.1 10,000 750 0.08 |,—
12 17,000 1,450 0.12 14,000 1,200 0.1 14,000 1,050 0.08 10,000 750 0.07 h
1.8 14 17,000 1,450 0.1 14,000 1,200 0.08 14,000 1,050 0.06 10,000 750 0.05 |'E
16 17,000 1,450 0.08 14,000 1,200 0.07 14,000 1,050 0.05 10,000 750 0.04 I\S/I
18 14,500 1,100 0.06 12,000 940 0.05 12,000 750 0.045 8,000 600 0.035
20 14,500 1,100 0.05 12,000 940 0.04 12,000 750 0.04 8,000 600 0.03
25 9,600 570 0.01 8,000 480 0.009 7,000 370 0.008 6,000 300 0.007
6 18,000 2,350 0.34 15,000 1,900 0.28 14,000 1,500 0.26 11,000 1,050 0.21
8 18,000 2,350 0.31 15,000 1,900 0.26 14,000 1,500 0.22 11,000 1,050 0.18
10 15,500 1610 0.29 13,000 1,300 0.24 12,000 1,050 0.2 9,000 750 0.16
12 15,500 1,500 0.16 13,000 1,200 0.13 12,000 1,050 0.11 9,000 750 0.09
> 14 15,500 1,500 0.13 13,000 1,200 0.11 12,000 1,050 0.09 9,000 750 0.07
16 15,500 1,500 0.1 13,000 1,200 0.08 12,000 1,050 0.07 9,000 750 0.06
18 15,500 1,500 0.08 13,000 1,200 0.07 12,000 1,050 0.06 9,000 750 0.05
20 13,000 1,160 0.06 11,000 940 0.05 10,000 750 0.05 7,000 600 0.04
25 13,000 1,150 0.04 11,000 940 0.03 10,000 750 0.02 7,000 600 0.02
30 13,000 1,150 0.02 11,000 940 0.02 10,000 750 0.01 7,000 600 0.01
8 14,500 2,350 042 12,000 1,900 0.35 11,000 1,500 0.33 9,000 1,060 0.26
12 14,500 2,350 0.28 12,000 1,900 0.23 11,000 1,500 0.19 9,000 1,050 0.15
25 16 12,000 1,500 0.14 10,000 1,200 0.12 9,000 1,050 0.1 7,000 750 0.08
20 12,000 1,500 0.1 10,000 1,200 0.09 9,000 1,050 0.08 7,000 750 0.06
25 9,600 1,150 0.1 8,000 940 0.08 8,000 750 0.06 6,000 600 0.05
8 12,000 2,350 0.38 10,000 1,900 0.32 10,000 1,500 0.3 8,000 1,050 0.24
12 12,000 2,160 0.32 10,000 1,750 0.27 10,000 1,500 0.23 8,000 1,050 0.18
3 16 12,000 1,500 0.24 10,000 1,200 0.2 9,000 1,050 0.17 6,000 750 0.13
20 12,000 1,500 0.16 10,000 1,200 0.13 9,000 1,050 0.11 6,000 750 0.08
25 12,000 1,500 0.13 10,000 1,200 0.11 9,000 1,050 0.09 6,000 750 0.07
30 9,600 1,150 0.11 8,000 940 0.09 7,000 750 0.08 5,000 600 0.06
RE Z e
DEPTH OF CUT v/ a((liRE)
N T DEPTH OF CUT
1. 5 NI R S AIHLARFT AR,
2. HEEERAMQL T2 s = S AN TR R NFRREN.,
3. EERIES THFRBI AR RIS,
4. ERAERENTISREROTRENTRS TN E. SRR e REEINRRE SR IIEIS 4.
5. IRBINTASE. INTAAR, INTTDRRIE RN L&A,
6. @O.5LARE#IK / 7012( L/D )X F108S. UMIGRFIEK LR SEUTIR. RIBIHIKRIE LB B RIS M.
7. R ERHERIE LR EL T R AR E,
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 Cleing conditions shown for 3D milling are low — load, safe conditions for reference. Refer to the table above to set the milling conditions in accordance with the
actual situation.
5. Please adjust conditions based on machining accuracy, machining shape and machining path.
6. When using a tool with an L/D (effective length/tool diamater) 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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Recommended Milling Conditions

WXL-EBD

FREYIE] REGULAR MILLING

i " CENIFRIN - RN VAR - TSI - ASEIR
g ILAZE, i - fHeE MILD STEELS - CARBON STEELS HARDENED STEELS - PREHARDENED STEELS - STAINLESS STEELS
= WORK e oy FC250 - 55400 - S55C SKT - SKDB1 - NAKE5 - NAKSO - HPM1 - DH
T MATERIAL
S| ~32HRC 33 ~41HRC 42 ~50HRC
t}J g B S| YRR (mm) iR SEE|  UIRE (mm) 355 SimE|  IRE (mm) iR |PHAEE| UDRE (mm)
= R SPEED | FEED DEPTHOFCUT | SPEED | FEED DEPTHOF CUT | SPEED | FEED DEPTHOFCUT | SPEED | FEED DEPTH OF CUT
ﬁ” % (min=") | (mm/min) ap Pf (min=") | (mm/min) ap Pf (min=") | (mm/min) ap Pf (min=") | (mm/min) ap Pf
% é R 0.05| 40,000 150 0.003 0.005 | 32,000 75 0.005 0.005 | 32,000 50 0.005 0.005 | 32,000 35 0.005 0.005
,fq: g R 0.1 40,000 | 300 0.01 0.02 32,000 | 200 0.01 0.01 32,000 | 200 0.01 0.01 32,000 | 200 0.005 0.005
§E g R 0.2 40,000 | 490 0.02 0.08 32,000 | 410 0.02 0.08 32,000 | 330 0.02 0.08 32,000 | 205 0.02 0.04
< R 0.3 40,000 | 580 0.03 0.12 32,000 | 490 0.03 0.12 32,000 | 420 0.03 0.12 32,000 | 265 0.03 0.06
W R 0.4 | 40000 | 660 0.04 0.16 32,000 | 550 0.04 0.16 31,500 | 420 0.04 0.16 27,500 | 290 0.04 0.08
X R 05 32,000 | 750 0.05 0.2 31,500 | 620 0.05 0.2 25,000 | 400 0.05 0.2 22,000 | 285 0.05 0.1
I.— R 1 19,000 | 750 0.2 04 15,500 | 620 0.2 04 12,600 | 400 0.2 04 11,000 | 290 0.1 0.2
= R 15 12,600 | 760 0.3 0.6 10,500 | 630 0.3 0.6 8450 | 405 0.3 0.6 7,400 | 290 0.15 0.3
B R 2 9,600 | 760 04 0.8 7,950 | 630 04 08 6,350 | 445 04 0.8 55650 | 370 0.2 04
D R 3 6,300 | 800 0.6 1.2 5,300 | 670 06 1.2 4,200 | 465 0.6 1.2 3,700 | 390 0.3 0.6
R 4 4,750 | 950 0.8 1.6 3,950 | 790 0.8 1.6 3,160 | 555 0.8 1.6 2,750 | 455 04 0.8
R 5 3,800 | 890 1 2 3,150 | 745 1 2 2500 | 525 1 2 2,200 | 430 05 1
R 6 3,170 | 840 1.2 2.4 2,650 | 700 1.2 24 2,100 | 490 1.2 2.4 1,850 | 430 06 1.2
R 8 2,400 | 630 1.6 3.2 1,990 | 525 1.6 3.2 1,680 | 370 1.6 3.2 1,390 | 325 0.8 1.6
R10 1,900 | 500 2 4 1,690 | 420 2 4 1,260 | 290 2 4 1,110 | 260 1 2
R 7t ot
BETH OF Z 7 V2
1. B AR S RLARFI AR, 1. Use arigid and precise machine and holder.
2. BEAESTEMAR RS D TIEHEF. 2. Use a suitable cutting fluid with high smoke retardant properties.
3. ER(UHSE LRI T AHRIESCIRE RS R LR HIEIEI &, 3. Refer to the table above to set the milling conditions in accordance with
¥ HEERARBIRIE L RRFL TS EREMHEAERE. the actual situation.

xox R BIRTF 15 A A g LR EEIRINH AR EIRE 15215, 3% When the length of tool extension from the machine is long, reduce the speed and feed.
%3¢ When B is less than 15°, speed and feed in the above table can be increased

1.5 ~2 times.

iit)] ﬁlj HIGH-SPEED LIGHT MILLING
T RSP KL RAIRIE AR RSB SEK RAIER.

Caution: Sparks generated during operation or heat caused by tool breakage can

B EFBE K IEHE. cause fire. Be sure to use all proper fire-prevention measures.
IR iH- A MTD%T%E@F%%B'OEES%E%ES HARDENED S@Ejgﬁ[gm P.RTE)H}Z{?AEl;glgNED STEELS
WORK COPPE; . CODP:D:IER ALLOY FC250 - SS400 - S55C SKT-SKD61-NAK55 - NAK8O - HPM1- DH
MATERIAL
~32HRC 33 ~41HRC 42 ~50HRC
E | BHAEE|  TIRE (mm) i (PHAEE|  UDIRE (mm) HiE | BeaEE|  REmm) (| PHAEE|  UDIRE (mm)
R SPEED FEED DEPTH OF CUT SPEED FEED DEPTH OF CUT SPEED FEED DEPTH OF CUT SPEED FEED DEPTH OF CUT
(min=") [ (mm/min) ap Pf (min=1) | (mm/min) ap Pf (min=") [ (mm/min) ap Pf (min=1) | (mm/min) ap Pf
R 0.5 | 50,000 | 3,350 0.02 0.05 50,000 | 2,800 0.02 0.05 50,000 | 2,500 0.02 0.05 47,500 | 2,250 0.02 0.05
R 1 31,500 | 3,350 0.04 0.1 25,000 | 2,800 0.04 0.1 24,500 | 2,500 0.04 0.1 23,500 | 2,250 0.04 0.1
R 1.5 | 21,000 | 3,350 0.06 0.15 16,500 | 2,800 0.06 0.15 16,000 | 2,500 0.06 0.15 15,500 | 2,250 0.06 0.15
R 2 15,500 | 4,080 0.08 0.2 15,500 | 3,400 0.08 0.2 15,000 | 2,750 0.08 0.2 13,500 | 2,450 0.08 0.2
R 3 10,500 | 5,160 0.12 0.3 13,500 | 4,300 0.3 0.6 11,500 | 2,750 0.3 06 9,500 | 2,250 0.12 0.3
R 4 7,900 | 3,840 0.16 04 10,000 | 3,200 04 0.8 8,950 | 2,100 04 0.8 7,150 | 1,700 0.16 04
R 5 6,300 | 3,120 0.2 0.5 8,250 | 2,600 05 1 7,160 | 1,700 0.5 1 5,700 | 1,350 0.2 05
R 6 5,250 | 2,580 0.24 06 6,850 | 2,150 05 24 5,950 | 1,400 05 24 4,750 | 1,100 0.24 0.6
R 8 4,950 | 1,550 0.32 0.8 4,110 | 1,290 05 3.2 4,460 | 1,050 0.5 3.2 3,660 820 0.32 0.8
R 10 3,950 | 1,240 04 1 3,290 | 1,030 05 4 3,570 840 05 4 2,850 660 0.32 1
RE 7, 7739 f
DEPTH OF W A
1. IWEERMRER T ERSBENSIEMIROEHTREDE. 1. The indicated speeds and feeds are for high speed light milling with high speed/
2. NEERBIEMIF=EXE, ABREFERSRITTEIR. high precision machining centers.
3. EEFERTSSA., ERTIRIBFRIEERREMEINT, 2. Because tools can cause sparks, do not use flammable fluids.
4 RS E LRI LA RIBSEFRE R SR ERFIETEI &4, 3. We recommend using an air blow. If using cutting fluids, use a high quality fluid

¥ RIA BRTF 1S A arE L RAVEE RS EEIRS 1.2 1.5, with smoke retardant properties.

4. Refer to the table above to set the milling conditions in accordance with
the actual situation.

% When B is less than 15°, speed and feed in the above table can be increased

1.2 ~1.5 times.
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| RIEEIEEEYES
WXL-LN-EBD #5# ¥ 8l REGULAR MILLING

ez e 1 o o
?JIJIM *q‘ iﬁ] : iﬁ_jﬁ'% MfD%ﬁt%Ei@BOﬁféES HAHDEﬁﬁgﬁEL?EEEARg:Eﬁ%i%TEELS -
WORK MATERIAL COPPER - COPPER ALLOY FC250 - SS400 - S55C SKT-SKD61- NAKE5-NAK80-HPM1-DH 3
— _ _ ’TSEHRC:R 33 ~41HFEC1_\‘E _ \4§\~50HHS—\ %
n | A5 | Jum mems JRNID, | OF | ceemorcyr | oG08, (sl JERTD, | B (REEE| Eorou: 2
(mm)” | min 07 | mm/min) | ap Pf | (min-) |mm/min)| 8p Pf | (min™) | (mm/min) | gp Pf | min-) |mm/min| @p Pf o
0.05 0.3 32,000 150 |0.005 0.005| 32,000 75 | 0.005 | 0.005 | 32,000 50 | 0.005 | 0.005 | 32,000 35 | 0.005 | 0.005 ‘t)] %
0.5 32,000 120 |0.005 0.005| 32,000 60 | 0.005 | 0.005 | 32,000 40 | 0.005 | 0.005 | 32,000 25 | 0.005 | 0.005 ﬁu =
0.3 32,000 300 |0.02 0.02 |32,000 200 | 0.01 0.01 32,000 200 | 0.01 0.01 32,000 200 | 0.005 | 0.005 % §
0.5 32,000 300 |0.02 0.02 |32,000 200 | 0.01 0.01 32,000 200 | 0.01 0.01 32,000 200 | 0.005 | 0.005 'fl—'l: %
0.75 |32,000 300 |0.02 0.02 |32,000 200 | 0.01 0.01 32,000 200 | 0.01 0.01 32,000 100 | 0.005 | 0.005 ie %
1 32,000 150 |0.02 0.02 |32,000 100 | 0.01 0.01 32,000 100 | 0.01 0.01 32,000 80 | 0.005 | 0.005 W
0.1 1.25 |32,000 150 |0.02 0.02 |32,000 100 | 0.01 0.01 32,000 100 | 0.01 0.01 32,000 80 | 0.005 | 0.005 >|_(
1.5 32,000 150 |0.02 0.02 |32,000 100 | 0.01 0.01 32,000 100 | 0.01 0.01 32,000 80 | 0.005 | 0.005 |'_
1.75 |32,000 150 |0.02 0.02 |32,000 100 | 0.01 0.01 32,000 100 | 0.01 0.01 32,000 80 | 0.005 | 0.005 N
2 32,000 150 |0.01 0.01 |32,000 100 | 0.005 | 0.005 | 32,000 100 | 0.005 | 0.005 | 32,000 80 | 0.005 | 0.005 E
25 |32,000 75 10.01 0.01 |32,000 50 | 0.005 | 0.005 | 32,000 50 | 0.005 | 0.005 | 32,000 40 | 0.003 | 0.005 D
3 32,000 75 10.01 0.01 |32,000 50 | 0.005 | 0.005 | 32,000 50 | 0.005 | 0.005 | 32,000 40 | 0.003 | 0.005
05 |32,000 600 |0.02 0.03 |32,000 400 | 0.01 0.015 | 32,000 300 | 0.01 0.015 | 32,000 300 | 0.005 | 0.005
0.6 |32,000 600 |0.02 0.03 |32,000 400 | 0.01 0.015 | 32,000 300 | 0.01 0.015 | 32,000 300 | 0.005 | 0.005
0.75 |32,000 600 |0.02 0.03 [32,000 400 | 0.01 0.015 | 32,000 300 | 0.01 0.015 | 32,000 300 | 0.005 | 0.005
1 32,000 450 |0.02 0.03 |32,000 300 | 0.01 0.015 | 32,000 200 | 0.01 0.015 | 32,000 200 | 0.005 | 0.005
1.25 | 32,000 450 |0.02 0.03 |32,000 300 | 0.01 0.015 | 32,000 200 | 0.01 0.015 | 32,000 200 | 0.005 | 0.005
1.5 32,000 450 |0.02 0.03 |32,000 300 | 0.01 0.015 | 32,000 200 | 0.01 0.015 | 32,000 200 | 0.005 | 0.005
1.75 32,000 450 |0.02 0.03 |32,000 300 | 0.01 0.015 | 32,000 200 | 0.01 0.015 | 32,000 200 | 0.005 | 0.005
015 2 32,000 450 |0.02 0.03 | 32,000 300 | 0.01 0.015 | 32,000 200 | 0.01 0.015 | 32,000 200 | 0.005 | 0.005

2.25 |32,000 450 |0.02 0.02 |32,000 300 | 0.01 0.01 | 32,000 200 | 0.01 0.01 | 32,000 200 | 0.01 0.01
25 |32,000 450 |0.02 0.02 |32,000 300 | 0.01 0.01 | 32,000 200 | 0.01 0.01 | 32,000 200 | 0.01 0.01
2.75 |32,000 450 |0.02 0.02 |32,000 300 | 0.01 0.01 | 32,000 200 | 0.01 0.01 | 32,000 200 | 0.01 0.01
3 32,000 450 |0.02 0.02 |32,000 300 | 0.01 0.01 | 32,000 200 | 0.01 0.01 | 32,000 200 | 0.005 | 0.01
35 |32,000 270 |0.02 0.02 |32,000 180 | 0.01 0.01 | 32,000 120 | 0.01 0.01 | 32,000 120 | 0.005 | 0.01
4 32,000 270 |0.02 0.02 |32,000 180 | 0.01 0.01 | 32,000 120 | 0.01 0.01 | 32,000 120 | 0.005 | 0.005
45 |32,000 270 |0.02 0.02 |32,000 180 | 0.01 0.01 | 32,000 120 | 0.01 0.01 | 32,000 120 | 0.003 | 0.005
5 32,000 150 |0.01 0.02 |32,000 100 | 0.005 | 0.01 | 32,000 70 | 0.005 | 0.01 | 32,000 70 | 0.003 | 0.005
0.5 |32,000 750 |0.025 | 0.05 |32,000 500 | 0.015 | 0.025 | 32,000 400 | 0.015 | 0.02 | 32,000 400 | 0.01 0.01
0.75 |32,000 750 |0.025 | 0.05 |32,000 500 | 0.015 | 0.025 | 32,000 400 | 0.015 | 0.02 | 32,000 400 | 0.01 0.01
1 32,000 600 |0.025 | 0.05 |32,000 400 | 0.015 | 0.025 | 32,000 300 | 0.015 | 0.02 | 32,000 300 | 0.01 0.01
1.5 |32,000 600 |0.025 | 0.05 |32,000 400 | 0.015 | 0.025 | 32,000 300 | 0.015 | 0.02 | 32,000 300 | 0.01 0.01
2 27,000 450 |0.025 | 0.05 |27,000 300 | 0.015 | 0.025 | 27,000 200 | 0.015 | 0.02 | 27,000 200 | 0.01 0.01
25 |27,000 450 |0.025 | 0.05 |27,000 300 | 0.015 | 0.025 | 27,000 200 | 0.015 | 0.02 | 27,000 200 | 0.01 0.01
0.2 3 27,000 450 |0.025 | 0.05 |27,000 300 | 0.015 | 0.025 | 27,000 200 | 0.015 | 0.02 | 27,000 200 | 0.01 0.01
35 |27,000 450 |0.025 | 0.05 |27,000 300 | 0.015 | 0.025 | 27,000 200 | 0.015 | 0.02 | 27,000 200 | 0.01 0.01
4 27,000 450 |0.01 0.03 (27,000 300 | 0.005 | 0.015 | 27,000 200 | 0.005 | 0.012 | 27,000 200 | 0.005 | 0.01
45 24,000 300 |0.01 0.03 (27,000 200 | 0.005 | 0.015 | 27,000 100 | 0.005 | 0.012 | 27,000 100 | 0.005 | 0.01
5 24,000 300 |0.01 0.03 (27,000 200 | 0.005 | 0.015 | 27,000 100 | 0.005 | 0.012 | 27,000 100 | 0.005 | 0.01
55 |21,000 300 |0.01 0.02 (27,000 200 | 0.005 | 0.01 | 27,000 100 | 0.005 | 0.008 | 27,000 100 | 0.005 | 0.005
6 21,000 150 |0.01 0.015|27,000 100 | 0.005 | 0.008 | 27,000 80 | 0.005 | 0.006 | 27,000 80 | 0.003 | 0.005

RE N
DEPTH OF CUT W | a
N7 7
P

B AR RS RILARN IR,

HEEEAMQL FF )R E[ AN LA X MFREEN .

BEAES T RAUAIRE D AITIHIE .

ERAERENTERFROTRENTRE T RE, SERRINTRARETHIRRIE LB TR,

RIBINTHE. IITAZA, IS BRI T 54,

©0.5( R0.25)LARaEHI< / 7012( L/D YA T 108, UNNGRAEIEA S SEUERIR, RIBIIEIRRE LA TS EI R4,

BIEAENERE L REL TR AIEE,

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. Refer to the table above to set the milling conditions in accordance with the
actual situation.

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.

BRI

N o0 ARNS NOOAONS
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WXL-LN-EBD #5i# #] &l REGULAR MILLING

% EER
2
] M= ik o5 ) . e A~
pe JEE | mmes | WEIETORIIS. ot e e
= WORK MATERIAL COPPER - COPPER ALLOY
ﬁl_] % __ i _ fBEHRCm 33 ~41HFKL:mg _ ‘42\~ SOHR&
28 g | Ex | s mems DREMD | K R oo | JoE mmme ARECm | R R R rour
'fq:g (mm) | (min=) | (mm/min) | gp Pf | (min-) |(mm/min)| 8p Pf (min=) | (mm/min) | ap Pf (min—) | (mm/min)| _@p Pf
%E % 1 32,000 750 |0.04 0.05 |32,000 500 | 0.02 0.025 | 32,000 400 | 0.02 0.02 32,000 400 | 0.01 0.01
W 1.5 32,000 750 |0.04 0.05 |32,000 500 | 0.02 0.025 | 32,000 400 | 0.02 0.02 32,000 400 | 0.01 0.01
X 2 32,000 600 |0.04 0.05 |32,000 400 | 0.02 0.025 | 32,000 300 | 0.02 0.02 32,000 300 | 0.01 0.01
t 25 27,000 450 |0.04 0.05 |27,000 300 | 0.02 0.025 | 27,000 200 | 0.02 0.02 27,000 200 | 0.01 0.01
N 3 27,000 450 |0.04 0.05 |27,000 300 | 0.02 0.025 | 27,000 200 | 0.02 0.02 27,000 200 | 0.01 0.01
E 35 27,000 450 |0.04 0.05 |27,000 300 | 0.02 0.025 | 27,000 200 | 0.02 0.02 27,000 200 | 0.01 0.01
D 4 27,000 450 |0.04 0.05 |27,000 300 | 0.02 0.025 | 27,000 200 | 0.02 0.02 27,000 200 | 0.01 0.01
0.25 45 21,000 300 |0.04 0.05 |20,000 200 | 0.02 0.025 | 20,000 200 | 0.02 0.02 20,000 200 | 0.01 0.01
5 21,000 300 |0.04 0.05 |20,000 200 | 0.02 0.025 | 20,000 150 | 0.02 0.02 20,000 150 | 0.01 0.01
55 21,000 300 |0.02 0.03 |20,000 200 | 0.01 0.015 | 20,000 150 | 0.01 0.01 20,000 150 | 0.01 0.01
6 21,000 300 |0.02 0.03 |20,000 200 | 0.01 0.015 | 20,000 150 | 0.01 0.01 20,000 150 | 0.01 0.01
7 21,000 300 [0.02 0.03 |20,000 200 | 0.01 0.015 | 20,000 150 | 0.01 0.01 20,000 150 | 0.01 0.01
8 21,000 300 [0.02 0.03 | 15,000 200 | 0.01 0.015 | 15,000 150 | 0.01 0.01 15,000 150 | 0.005 | 0.01
9 18,000 150 |0.02 0.02 |15,000 100 | 0.01 0.01 15,000 80 | 0.005 | 0.01 15,000 80 | 0.005 | 0.005
10 18,000 150 |0.01 0.01 |15,000 100 | 0.005 | 0.005 | 15,000 80 | 0.005 | 0.005 | 15,000 80 | 0.003 | 0.005
1 32,000 900 |0.045 0.12 | 32,000 600 | 0.03 0.06 32,000 500 | 0.03 0.05 32,000 500 | 0.03 0.03
1.5 32,000 900 |0.045 0.12 | 32,000 600 | 0.03 0.06 32,000 500 | 0.03 0.05 32,000 500 | 0.03 0.03
2 32,000 675 |0.045 0.12 | 32,000 450 | 0.03 0.06 32,000 300 | 0.03 0.05 32,000 300 | 0.03 0.03
25 30,000 675 |0.045 0.12 |32,000 450 | 0.03 0.06 32,000 300 | 0.03 0.05 32,000 300 | 0.03 0.03
3 30,000 375 |0.045 0.12 | 25,000 250 | 0.03 0.06 24,000 200 | 0.03 0.05 24,000 200 | 0.03 0.03
35 30,000 375 |0.045 0.12 | 25,000 250 | 0.03 0.06 24,000 200 | 0.03 0.04 24,000 200 | 0.03 0.03
4 30,000 375 |0.045 0.12 | 25,000 250 | 0.03 0.06 24,000 200 | 0.03 0.04 24,000 200 | 0.03 0.03
45 30,000 375 |0.045 0.12 | 25,000 250 | 0.03 0.06 24,000 200 | 0.03 0.04 24,000 200 | 0.03 0.03
5 30,000 375 |0.045 0.12 |25,000 250 | 0.03 0.06 24,000 200 | 0.03 0.04 24,000 200 | 0.02 0.02
55 25,000 300 |0.045 0.12 |20,000 200 | 0.03 0.06 20,000 200 | 0.03 0.04 | 20,000 200 | 0.02 0.02
0.3 6 25,000 225 |0.045 0.12 |20,000 150 | 0.03 0.06 20,000 150 | 0.03 0.04 | 20,000 150 | 0.02 0.02
6.5 25,000 225 |0.045 0.12 |20,000 150 | 0.03 0.06 20,000 150 | 0.03 0.04 | 20,000 150 | 0.02 0.02
7 25,000 225 |0.045 0.12 |20,000 150 | 0.03 0.06 20,000 150 | 0.03 0.04 20,000 150 | 0.02 0.02
75 25,000 225 [0.045 0.12 |20,000 150 | 0.03 0.06 20,000 150 | 0.03 0.04 20,000 150 | 0.02 0.02
8 25,000 225 (0.045 0.12 |20,000 150 | 0.03 0.06 20,000 150 | 0.03 0.04 20,000 150 | 0.02 0.02
85 22,000 225 |0.045 0.12 |20,000 150 | 0.03 0.06 20,000 150 | 0.02 0.04 20,000 150 | 0.01 0.01
9 22,000 225 (0.03 0.1 20,000 150 | 0.02 0.05 20,000 150 | 0.02 0.04 20,000 150 | 0.01 0.01
95 22,000 225 [0.03 0.1 17,000 150 | 0.02 0.05 17,000 150 | 0.02 0.04 17,000 150 | 0.01 0.01
10 20,000 150 (0.025 0.05 |17,000 100 | 0.015 | 0.025 | 17,000 100 | 0.015 | 0.02 17,000 100 | 0.005 | 0.005
11 20,000 150 [0.025 0.05 |17,000 100 | 0.015 | 0.025 | 17,000 100 | 0.01 0.02 17,000 100 | 0.005 | 0.005
12 20,000 120 [0.025 0.05 |17,000 80 | 0.015 | 0.025 | 17,000 80 | 0.01 0.012 | 17,000 80 | 0.005 | 0.005
2 27,000 675 |0.06 0.16 | 23,000 450 | 0.04 0.08 21,000 300 | 0.04 0.06 21,000 300 | 0.04 0.04
3 27,000 675 |0.06 0.16 | 23,000 450 | 0.04 0.08 21,000 300 | 0.04 0.06 21,000 300 | 0.04 0.04
4 27,000 675 |0.06 0.16 | 23,000 450 | 0.04 0.08 21,000 300 | 0.04 0.06 21,000 300 | 0.04 0.04
5 24,000 375 |0.06 0.12 |21,000 250 | 0.04 0.06 19,000 200 | 0.04 0.05 19,000 200 | 0.02 0.025
04 6 24,000 375 |0.06 0.12 21,000 250 | 0.04 0.06 19,000 200 | 0.04 0.05 19,000 200 | 0.02 0.025
7 24,000 375 |0.06 0.12 21,000 250 | 0.04 0.06 19,000 200 | 0.04 0.05 19,000 200 | 0.02 0.025
8 22,000 225 |0.06 0.12 | 19,000 150 | 0.04 0.06 17,000 150 | 0.04 0.05 17,000 150 | 0.02 0.025
9 22,000 225 |0.06 0.12 | 19,000 150 | 0.04 0.06 17,000 150 | 0.04 0.05 17,000 150 | 0.02 0.025
10 22,000 225 |0.06 0.12 | 19,000 150 | 0.04 0.06 17,000 150 | 0.04 0.05 17,000 150 | 0.02 0.025
12 20,000 225 |0.06 0.12 | 19,000 150 | 0.04 0.06 17,000 150 | 0.04 0.05 17,000 150 | 0.02 0.025
IRE
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WORK MATERIAL COPPER - COPPER ALLOY FC250 - SS400 - S55C SKT-SKDB1- NAKS5-NAK8O-HPM1-DH t)] ’E
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(mm) | (min=") | (mm/min) | gp Pf | (min-) [(mm/min)| @p Pf (min—) | (mm/min) | ap Pf (min—) | (mm/min)| _ap Pf rf’_'F%
25 28,000 900 |0.075 0.2 25,000 600 | 0.05 0.1 21,000 400 | 0.05 0.08 |21,000 400 | 0.05 0.05 ie %
3 28,000 750 |0.075 0.2 25,000 500 | 0.05 0.1 21,000 300 | 0.05 0.08 |21,000 300 | 0.05 0.05 W
4 28,000 750 |0.075 0.2 25,000 500 | 0.05 0.1 21,000 300 | 0.05 0.08 |21,000 300 | 0.05 0.05 X
5 21,000 450 |0.075 0.2 19,000 300 | 0.05 0.1 16,000 200 | 0.05 0.08 16,000 200 | 0.05 0.05 t
6 21,000 450 |0.075 0.2 19,000 300 | 0.05 0.1 16,000 200 | 0.05 0.08 16,000 200 | 0.05 0.05 N
7 21,000 450 |0.075 0.15 | 19,000 300 | 0.05 0.075 | 16,000 200 | 0.05 0.06 16,000 200 | 0.03 0.03 E
8 21,000 450 |0.075 0.15 | 19,000 300 | 0.05 0.075 | 16,000 200 | 0.05 0.06 16,000 200 | 0.03 0.03 D
05 9 21,000 450 |0.075 0.15 | 19,000 300 | 0.05 0.075 | 16,000 200 | 0.05 0.06 16,000 200 | 0.03 0.03
10 18,000 300 |0.06 0.12 |17,000 200 | 0.03 | 0.05 | 14,000 150 | 0.03 | 0.04 | 14,000 150 | 0.01 0.015
12 18,000 300 |0.06 0.12 |17,000 200 | 0.03 | 0.05 | 14,000 150 | 0.03 | 0.04 | 14,000 160 | 0.01 0.015
14 18,000 300 |0.06 0.12 |17,000 200 | 0.03 0.05 14,000 150 | 0.03 0.04 14,000 150 | 0.01 0.015
16 16,000 300 |0.06 0.12 |13,000 200 | 0.03 0.05 10,000 150 | 0.03 0.04 10,000 150 | 0.01 0.015
18 16,000 300 |0.06 0.12 |13,000 200 | 0.03 0.05 10,000 150 | 0.03 0.04 10,000 150 | 0.01 0.015
20 16,000 300 |0.06 0.12 |13,000 200 | 0.03 0.05 10,000 150 | 0.03 0.04 10,000 150 | 0.01 0.015
22 16,000 225 |0.05 0.05 |13,000 150 | 0.02 0.025 | 10,000 100 | 0.02 0.02 10,000 100 | 0.005 | 0.005
4 20,000 750 |0.09 0.24 | 17,000 500 | 0.06 0.12 14,000 300 | 0.06 0.1 14,000 300 | 0.06 0.06
6 20,000 450 |0.09 0.24 | 17,000 300 | 0.06 0.12 14,000 200 | 0.06 0.1 14,000 200 | 0.06 0.06
8 20,000 450 |0.09 0.24 | 17,000 300 | 0.06 0.12 14,000 200 | 0.06 0.1 14,000 200 | 0.06 0.06
10 20,000 450 |0.09 0.18 | 17,000 300 | 0.06 0.09 14,000 200 | 0.06 0.07 14,000 200 | 0.03 0.03
12 16,000 300 |0.09 0.18 | 14,000 200 | 0.06 0.09 11,000 150 | 0.06 0.07 11,000 150 | 0.03 0.03
08 14 16,000 300 [0.09 0.18 | 14,000 200 | 0.06 0.09 11,000 150 | 0.06 0.07 11,000 150 | 0.01 0.03
16 16,000 300 [0.09 0.18 | 14,000 200 | 0.06 0.09 11,000 150 | 0.06 0.07 11,000 150 | 0.01 0.03
18 16,000 300 [0.09 0.18 | 14,000 200 | 0.06 0.09 11,000 150 | 0.06 0.07 11,000 150 | 0.01 0.03
20 16,000 300 |0.09 0.18 |14,000 200 | 0.06 0.09 11,000 150 | 0.06 0.07 11,000 150 | 0.01 0.03
24 16,000 300 |0.09 0.18 | 14,000 200 | 0.06 | 0.09 | 11,000 150 | 0.06 | 0.07 | 11,000 160 | 0.01 0.03
8 18,000 450 |0.1 0.28 | 15,500 300 | 0.07 0.14 12,000 250 | 0.07 0.1 12,000 250 | 0.07 0.07
0.7 12 18,000 450 (0.1 0.2 15,500 300 | 0.07 | 0.1 12,000 250 | 0.07 | 0.08 | 12,000 250 | 0.07 | 0.07
16 13,000 300 |0.09 0.18 | 12,000 200 | 0.06 | 0.09 9,000 160 | 0.04 | 0.07 9,000 150 | 0.01 0.03
3 20,000 900 (0.12 0.3 15,000 600 | 0.08 0.15 12,000 500 | 0.08 0.12 12,000 300 | 0.08 0.1
4 20,000 900 (0.12 0.3 15,000 600 | 0.08 0.15 12,000 500 | 0.08 0.12 12,000 300 | 0.08 0.1
6 18,000 750 |0.12 0.3 15,000 500 | 0.08 0.156 12,000 350 | 0.08 0.12 12,000 300 | 0.08 0.1
8 17,000 450 (0.12 0.3 15,000 300 | 0.08 0.156 12,000 250 | 0.08 0.12 12,000 250 | 0.08 0.1
10 17,000 450 (0.12 0.3 15,000 300 | 0.08 0.156 12,000 250 | 0.08 0.12 12,000 250 | 0.08 0.1
12 17,000 450 |0.12 0.24 | 15,000 300 | 0.08 0.12 12,000 250 | 0.08 0.09 12,000 250 | 0.05 0.06
075 14 17,000 450 |0.12 0.24 | 15,000 300 | 0.08 0.12 12,000 250 | 0.08 0.09 12,000 250 | 0.05 0.06
16 13,000 300 [0.09 0.18 | 12,000 200 | 0.06 0.1 9,500 150 | 0.06 0.07 9,500 150 | 0.01 0.03
18 13,000 300 [0.09 0.18 | 12,000 200 | 0.06 0.1 9,500 150 | 0.06 0.07 9,500 150 | 0.01 0.03
20 13,000 300 |0.09 0.18 |12,000 200 | 0.06 0.1 9,500 150 | 0.06 0.07 9,500 150 | 0.01 0.03
22 13,000 300 |0.09 0.18 |12,000 200 | 0.06 0.1 9,500 150 | 0.06 0.07 9,500 150 | 0.01 0.03
30 13,000 300 |0.09 0.18 |12,000 200 | 0.06 | 0.1 9,500 150 | 0.06 | 0.07 9,500 150 | 0.01 0.03
Pl e
DEPTH OF CUT W &
A
«‘—‘»Pf #Fm

1. BE AR SR IRE.

2. HEFERAMQLU( X S = SIS AN TR IWFEN,

3. BERESTHMRIAIR B AIYIEBR].

4. FRAESENTERFROTRENTRE FARE, SSRRINTRRREDHIRRE LSBT RIS,

5. IRIEINTREE. TR, I LIS RN T 544,

6. ¢0.5( R0.25 LA EEK / 7042( L/D AT 10/, RUNRFIEX B SEUEMR, RIEIHIR RIS L@ TR &4,

7. BIEAEERIE L REL TR R AIRE,

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. Refer to the table above to set the milling conditions in accordance with the actual situation.

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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t}] = WORK MATERIAL COPPER - COPPER ALLOY FC250 - SS400 - S55C SKT-SKD61- NAKS5-NAK8O-HPM1-DH
ﬁl_l % __ i _ ":32HF¥CWE 33’*—’4'|HFK‘.£_.E _ ‘42\~50Hﬂi
28 g | x| e wemm| DREGG, | O PERT| coemorowr | oof, (aeEE) JREDD, | DF, [Rn | oboroon
'fq:g (mm) | (min=) | (mm/min) | gp Pf | (min-) |(mm/min)| 8p Pf (min=) | (mm/min) | ap Pf (min—) | (mm/min)| _@p Pf
§E % 4 20,000 900 |0.12 0.32 | 14,000 600 | 0.08 0.16 11,000 500 | 0.08 0.13 11,000 350 | 0.08 0.1
W 8 16,500 450 |0.12 0.32 | 14,000 300 | 0.08 0.16 11,000 250 | 0.08 0.13 11,000 250 | 0.08 0.1
X 0.8 12 16,500 450 |0.12 0.24 | 14,000 300 | 0.08 0.12 11,000 250 | 0.08 0.08 11,000 250 | 0.05 0.05
t 16 11,500 300 |0.12 024 |11,000 200 | 0.08 0.12 9,000 150 | 0.08 0.08 9,000 150 | 0.05 0.05
N 20 11,500 300 |0.09 0.2 11,000 200 | 0.06 0.12 9,000 150 | 0.06 0.075| 9,000 150 | 0.015 | 0.03
E 8 16,500 600 [0.13 0.36 | 14,000 400 | 0.09 0.18 11,000 300 | 0.09 0.16 11,000 300 | 0.09 0.12
D 12 16,500 600 [0.13 0.36 | 14,000 400 | 0.09 0.18 11,000 300 | 0.09 0.16 11,000 300 | 0.09 0.12
09 16 16,500 600 [0.13 0.27 | 14,000 400 | 0.09 0.14 11,000 300 | 0.09 0.12 11,000 300 | 0.05 0.06
20 11,000 300 [0.1 0.22 |11,000 200 | 0.06 0.13 8,000 200 | 0.06 0.08 8,000 200 | 0.02 0.03
3 16,500 | 1,350 [0.15 056 |16,500 900 | 0.1 0.28 13,500 800 | 0.1 0.28 13,500 700 | 0.1 0.2
4 16,500 | 1,050 |0.15 0.56 |16,500 700 | 0.1 0.28 13,500 500 | 0.1 0.28 13,500 500 | 0.1 0.2
6 16,500 | 1,050 |0.15 0.56 |16,500 700 | 0.1 0.28 13,500 500 | 0.1 0.28 13,500 500 | 0.1 0.2
8 16,500 | 1,050 |0.15 0.56 |16,500 700 | 0.1 0.28 13,500 500 | 0.1 0.28 13,500 500 | 0.1 0.2
10 14,000 750 |0.156 0.56 |13,000 500 | 0.1 0.28 10,000 300 | 0.1 0.28 10,000 300 | 0.1 0.2
12 14,000 750 |0.156 0.56 |13,000 500 | 0.1 0.28 10,000 300 | 0.1 0.28 10,000 300 | 0.1 0.2
14 14,000 750 |0.15 0.56 |13,000 500 | 0.1 0.28 10,000 300 | 0.1 0.28 10,000 300 | 0.1 0.2
1 16 14,000 750 |0.15 042 |13,000 500 | 0.1 0.21 10,000 300 | 0.1 0.18 10,000 300 | 0.06 0.1
18 14,000 750 |0.15 042 |13,000 500 | 0.1 0.21 10,000 300 | 0.1 0.18 10,000 300 | 0.06 0.1
20 11,000 375 |0.15 042 |10,000 250 | 0.1 0.21 8,000 200 | 0.1 0.18 8,000 200 | 0.06 0.1
22 11,000 375 |0.15 042 | 10,000 250 | 0.1 0.21 8,000 200 | 0.1 0.18 8,000 200 | 0.06 0.1
25 11,000 375 |0.15 042 |10,000 250 | 0.1 0.21 8,000 200 | 0.1 0.18 8,000 200 | 0.06 0.1
30 11,000 375 |0.15 042 |10,000 250 | 0.1 0.21 8,000 200 | 0.1 0.18 8,000 200 | 0.06 0.1
35 10,000 375 |0.15 042 |10,000 250 | 0.1 0.21 8,000 200 | 0.1 0.18 8,000 200 | 0.06 0.1
40 10,000 300 |0.15 042 |10,000 200 | 0.1 0.21 8,000 160 | 0.1 0.18 8,000 160 | 0.06 0.1
6 16,000 | 1,050 [0.18 0.7 12,000 700 | 0.12 0.35 10,000 600 | 0.12 0.3 10,000 600 | 0.1 0.25
10 14,000 | 1,050 [0.18 0.7 12,000 700 | 0.12 0.35 10,000 600 | 0.12 0.3 10,000 600 | 0.1 0.25
15 14,000 600 [0.18 0.7 10,000 400 | 0.12 0.35 8,500 300 | 0.12 0.3 8,500 300 | 0.1 0.25
1.25 20 12,000 600 [0.18 0.56 | 10,000 400 | 0.12 0.28 8,500 300 | 0.12 0.2 8,500 300 | 0.08 0.15
25 12,000 450 |0.18 0.56 8,000 300 | 0.12 0.28 6,500 250 | 0.12 0.2 6,500 250 | 0.08 0.15
30 12,000 375 |0.18 0.56 8,000 250 | 0.12 0.28 6,500 200 | 0.12 0.2 6,500 200 | 0.08 0.15
35 12,000 375 |0.18 0.56 8,000 250 | 0.12 0.28 6,500 200 | 0.12 0.2 6,500 200 | 0.08 0.15
6 15,000 | 1,200 (0.2 0.84 9,500 800 | 0.15 042 7,500 600 | 0.15 042 7,500 600 | 0.15 0.3
8 12,000 900 (0.2 0.84 9,500 600 | 0.15 042 7,500 400 | 0.15 0.36 7,500 400 | 0.15 0.3
10 12,000 900 (0.2 0.84 9,500 600 | 0.15 042 7,500 400 | 0.15 0.36 7,500 400 | 0.15 0.3
12 10,000 900 (0.2 0.84 9,500 600 | 0.15 042 7,500 400 | 0.15 0.36 7,500 400 | 0.15 0.3
14 10,000 900 (0.2 0.84 9,500 600 | 0.15 042 7,500 400 | 0.15 0.36 7,500 400 | 0.15 0.3
15 15 10,000 600 (0.2 0.84 8,500 400 | 0.15 042 6,500 250 | 0.15 0.36 6,500 250 | 0.15 0.3
16 10,000 450 |0.2 0.84 8,500 300 | 0.15 042 6,500 250 | 0.15 0.36 6,500 250 | 0.15 0.3
20 10,000 450 |0.2 0.84 8,500 300 | 0.15 042 6,500 250 | 0.15 0.36 6,500 250 | 0.15 0.3
25 10,000 450 |0.2 0.84 8,500 300 | 0.15 042 6,500 250 | 0.15 0.3 6,500 250 | 0.09 0.15
30 9,000 375 |0.2 0.84 7,500 250 | 0.15 042 6,000 200 | 0.15 0.3 6,000 200 | 0.09 0.15
35 9,000 375 |0.2 0.84 7,500 250 | 0.15 042 6,000 200 | 0.15 0.3 6,000 200 | 0.09 0.15
40 9,000 375 |0.2 0.84 7,500 250 | 0.15 042 6,000 200 | 0.15 0.3 6,000 200 | 0.09 0.15
195 10 10,000 | 1,050 |04 0.98 8,500 700 | 0.15 0.49 6,500 500 | 0.15 0.42 6,500 500 | 0.15 0.35
15 10,000 900 |04 0.98 8,500 600 | 0.15 049 6,500 400 | 0.15 042 6,500 400 | 0.15 0.35
IiRE
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(mm) | (min=") | (mm/min) | gp Pf | (min-) [(mm/min)| @p Pf (min—) | (mm/min) | ap Pf (min—) | (mm/min)| _ap Pf 1¢%
20 8,000 750 |04 0.98 7,500 500 | 0.15 0.49 5,500 300 | 0.15 042 5,500 300 | 0.15 0.35 % %
25 8,000 600 |04 0.98 7,500 400 | 0.16 0.49 5,500 275 | 0.15 042 5,500 275 | 0.156 0.35 W
30 8,000 450 0.4 0.98 7,500 300 | 0.15 0.49 5,500 250 | 0.15 0.35 5,500 250 | 0.1 0.2 X
178 35 8,000 375 |04 0.98 6,000 250 | 0.156 049 5,000 200 | 0.15 0.35 5,000 200 | 0.1 0.2 t
40 6,000 375 |0.3 0.98 6,000 250 | 0.15 049 5,000 200 | 0.15 0.35 5,000 200 | 0.1 0.2 N
45 6,000 375 |0.3 0.98 6,000 250 | 0.15 049 5,000 200 | 0.15 0.35 5,000 200 | 0.1 0.2 E
8 11,000 | 1,200 |05 1.28 7,500 800 | 0.2 0.64 6,000 700 | 0.2 0.6 6,000 700 | 0.2 04 D
10 9,000 900 (05 1.28 7,500 600 | 0.2 0.64 6,000 400 | 0.2 0.6 6,000 400 | 0.2 04
12 9,000 900 |0.5 1.28 7.500 600 | 0.2 0.64 6,000 400 | 0.2 0.6 6,000 400 | 0.2 04
14 9,000 900 |0.5 128 | 7,500 600 | 0.2 0.64 6,000 400 | 0.2 0.6 6,000 400 | 0.2 04
15 9,000 900 |05 128 | 7,500 600 | 0.2 0.64 6,000 400 | 0.2 0.6 6,000 400 | 0.2 04
16 9,000 900 |0.5 128 | 7,500 600 | 0.2 0.64 6,000 400 | 0.2 0.6 6,000 400 | 0.2 04
2 20 7,000 600 |0.5 1.28 6,000 400 | 0.2 0.64 5,000 250 | 0.2 0.6 5,000 250 | 0.2 0.4
25 7,000 600 0.5 1.28 6,000 400 | 0.2 0.64 5,000 250 | 0.2 0.6 5,000 250 | 0.2 0.4
30 7,000 600 0.4 1.28 6,000 400 | 0.2 0.64 5,000 250 | 0.2 0.56 5,000 250 | 0.12 0.2
35 7,000 600 0.4 1.28 6,000 400 | 0.2 0.64 5,000 250 | 0.2 0.56 5,000 250 | 0.12 0.2
40 5,000 375 |0.35 1.28 5,000 250 | 0.2 0.64 4,000 200 | 0.2 0.56 4,000 200 | 0.12 0.2
45 5,000 375 |0.35 1.28 5,000 250 | 0.2 0.64 4,000 200 | 0.2 0.56 4,000 200 | 0.12 0.2
50 5,000 375 |0.35 1.28 5,000 250 | 0.2 0.64 4,000 200 | 0.2 0.56 4,000 200 | 0.12 0.2
10 9,000 | 1,350 |0.6 1.8 6,500 900 | 0.25 0.9 5,000 750 | 0.25 0.7 5,000 750 | 0.25 0.5
15 9,000 | 1,350 |0.6 1.8 6,500 900 | 0.25 0.9 5,000 750 | 0.25 0.7 5,000 750 | 0.25 0.5
20 7,000 750 |0.6 1.8 6,500 500 | 0.25 0.9 5,000 400 | 0.25 0.7 5,000 400 | 0.25 0.5
25 6,000 750 |0.6 1.8 5,000 500 | 0.25 0.9 4,000 250 | 0.25 0.7 4,000 250 | 0.25 0.5
25 30 6,000 750 |0.6 1.8 5,000 500 | 0.25 0.9 4,000 250 | 0.25 0.7 4,000 250 | 0.25 0.5
35 6,000 750 |0.6 18 5,000 500 | 025 | 0.9 4,000 250 | 025 | 0.7 4,000 250 | 025 | 05
40 5,000 600 (0.4 18 4,000 400 | 025 | 0.9 4,000 200 | 025 | 06 4,000 200 | 0.2 0.25
45 5,000 600 (0.4 18 4,000 400 | 025 | 0.9 4,000 200 | 025 | 06 4,000 200 | 0.2 0.25
50 5,000 450 |04 1.8 4,000 300 | 0.25 0.9 4,000 200 | 0.25 0.6 4,000 200 | 0.2 0.25
10 7,000 | 1,500 |0.75 24 5,500 | 1,000 | 0.3 1.2 4,500 800 | 0.3 0.96 4,500 800 | 0.3 0.6
20 7,000 | 1,200 |0.75 24 5,500 800 | 0.3 1.2 4,500 600 | 0.3 0.96 4,500 600 | 0.3 0.6
25 6,000 900 |0.75 24 5,500 600 | 0.3 1.2 4,500 400 | 0.3 0.96 4,500 400 | 0.3 0.6
30 5,000 600 |0.75 24 4,000 400 | 0.3 1.2 4,000 300 | 0.3 0.96 4,000 300 | 0.3 0.6
S 35 5,000 600 [0.75 24 4,000 400 | 0.3 1.2 4,000 300 | 0.3 0.96 4,000 300 | 0.3 0.6
40 5,000 600 0.6 24 4,000 400 | 0.3 1.2 4,000 300 | 0.3 0.96 4,000 300 | 0.3 0.6
45 5,000 600 [0.6 24 4,000 400 | 0.3 1.2 4,000 300 | 0.3 0.96 4,000 300 | 0.3 0.6
50 5,000 600 [0.6 24 4,000 400 | 0.3 1.2 4,000 300 | 0.3 0.96 4,000 300 | 0.3 0.3
iR s
DEPTH OF CUT W Ca
27 7

B AR R ERILARN IR,

HEFEAMQL FF X )W [ A IN T A R MFREEN.

EERES TR ARIENE D ROTIELS.

ERNESENTERFROTREN RS TR RE, SERINTAAREEIRRIE LSBT EI SR,

RIBINTRHEE. TR, TSN AT 54,

0.5 RO.25 LU a1 / T4 L/D)AF 108, BRI IEA R SHIFR, RIETHARRE L BTN,

BEAENERE ERE TR LR AR,

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 ctlming conditions shown for 3D milling are low — load, safe conditions for reference. Refer to the table above to set the milling conditions in accordance with the
actual situation.

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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Erares e 3 .
= IR E LR =y MTD%EEET%B?:%BO%S%E?S HARDENED ﬁEE?PREEﬁ@NED STEELS
8 T ATERIAL OIS - PR ALLGY FC250 - SS400 - S55C SKT- SKD61- NAK55-NAKEO - HPM1 - DH
2 _ _ ~32HRC_ 33~4THRC _ _42~50HRC
S (mm) | (min™) | (mm/min) | g@p Pf | (min-) |mm/min)| 8p Pf [ min7) | (mm/min) | gp Pf | min-) |mm/min)| @p Pf
‘t)] § 03 50,000 280 |0.003 |0.005 |50,000 150 |0.003 |0.003 | 50,000 100 |0.003 |0.003 | 50,000 70 |0.003 |0.003
\ﬁl.l % 005 05 50,000 220 (0.003 |0.005 |50,000 120 |0.003 |0.003 | 50,000 80 |0.003 |0.003 | 50,000 50 |0.003 |0.003
% § 0.3 50,000 490 |0.0075(0.01 50,000 400 |0.005 (0.005 | 50,000 380 |0.005 |0.005 | 50,000 380 |0.005 |0.005
1L-F g 05 50,000 490 |0.0075 |0.01 50,000 400 |0.005 |0.005 | 50,000 380 |0.005 |0.005 | 50,000 380 [0.005 [0.005
i% % 0.75 |50,000 440 |0.0075(0.01 50,000 360 |0.005 |0.005 | 50,000 340 |0.005 |0.005 | 50,000 340 |0.005 [0.005
W 1 50,000 440 |0.0075|0.01 50,000 360 |0.005 |0.005 | 50,000 340 [0.005 [0.005 | 50,000 340 |0.005 [0.005
)L( o 1.25 |50,000 390 |0.0075|0.01 47,000 320 |0.005 |0.005 | 47,000 300 [0.005 (0.005 | 47,000 300 [0.005 [0.005
|'_ ’ 1.5 50,000 360 [0.0075|0.01 45,000 300 [0.005 |0.005 | 45,000 280 |0.005 |0.005 | 45,000 280 |0.005 [0.005
N 1.75 |50,000 350 |0.0075(0.01 42,000 260 |0.005 |0.005 | 42,000 240 |0.005 |0.005 | 42,000 240 |0.005 |0.005
E 2 50,000 320 |0.0075 |0.01 38,000 230 |0.005 [0.005 | 38,000 210 |0.005 |0.005 | 37,000 200 |0.005 |0.005
3 — — — — — — — — — — — — — — — —
05 50,000 750 [0.0075|0.02 50,000 620 [0.005 |0.01 50,000 600 [0.005 |0.01 50,000 600 |0.005 |0.01
06 50,000 730 [0.0075|0.02 50,000 600 [0.005 |0.01 50,000 570 |0.005 |0.01 50,000 570 |0.005 |0.01
0.75 |50,000 730 [0.0075|0.02 50,000 600 [0.005 |0.01 50,000 570 |0.005 |0.01 50,000 570 |0.005 |0.01
1 50,000 730 |0.0075|0.02 50,000 600 |0.005 |0.01 50,000 570 |0.005 |0.01 50,000 570 |0.005 [0.01
1.25 |50,000 730 |0.0075|0.02 50,000 600 |0.005 |0.01 50,000 570 |0.005 |0.01 50,000 570 |0.005 |[0.01
15 50,000 730 |0.0075|0.02 50,000 600 |0.005 |0.01 50,000 570 |0.005 [0.01 50,000 570 |0.005 |(0.01
1.75 |50,000 610 |0.0075|0.02 47,000 510 |0.005 |0.01 47,000 480 |0.005 |(0.01 47,000 480 |0.005 |0.01
015 2 50,000 580 |0.0075|0.01 45,000 480 |0.005 |0.005 | 45,000 450 |0.005 |0.005 | 45,000 450 |0.005 [0.005

2.25 |50,000 490 |0.0075|0.01 45,000 400 |0.005 |0.005 | 45,000 380 |0.005 |0.005 | 45,000 380 |0.005 |0.005
25 |50,000 360 |0.0075|0.01 40,000 300 |0.005 |0.005 | 40,000 280 |0.005 |0.005 | 40,000 280 |0.005 |0.005
2.75 |50,000 320 |0.0075|0.01 38,000 250 |0.005 |0.005 | 38,000 230 |0.005 |0.005 | 38,000 230 |0.005 |0.005
3 50,000 290 |0.0075|0.01 38,000 250 |0.005 |0.005 | 38,000 230 |0.005 |0.005 | 37,000 230 |0.005 |0.005
35 - - - — - - — — - - - — — — - —

4 —_ p— — — —_ —_ p— j— — —_ —_ — — — —_ j—

45 - - - - - - - - - - - - - - - -

5 — — — — — — — — — — — — — — — —

05 |50000] 1.100 (0015 004 |50000| 920 [001 |002 |50000| 870 |001 |002 |50000| 870 (001 002
0.75 |50,000 | 1,090 0015 [0.04 |50,000| 900 [001 |0.02 |50,000| 850|001 [0.02 |50000| 850|001 [0.02
1 |50000| 1,090 |0015 |0.04 |50000| 900 [0.01 |002 |50000| 850|001 |002 |50000| 850|001 [0.02
15 |50000| 970 |0015 |0.04 |50000| 800 (001 |002 |50,000| 760 |001 |002 |50000| 760 |0.01 [0.02
2 |50000| 850 [0015 [004 |50000| 700 [001 [0.02 |50000| 660 [001 (002 |50000| 660|001 [0.02
25 |50000| 670 0012 [0.03 |45000| 550 |0.008 |0.015 |45000| 520 (0.008 |0.015 |45000| 520 [0.008 |0.015
0.2 3 |48000| 540 00075002 [43000| 500 |0.005 |0.01 |43000| 470 |0.005 |0.01 |43000| 470 |0.005 |0.01
35 |45000| 460 |0.0075(002 [40,000| 420 |0005 |0.01 |40000| 400 [0.005 |0.01 |40,000| 400 [0.005 |0.01
4 |40000| 400 00075001 |36000| 370 |0.005 |0.005 |36,000| 350 |0.005 |0.005 |35000| 340 |0.005 |0.005
45 - — - - - — - - - - - - - - - -

5 —_— — — — - — —_ —_ — — p— — p— —_ -

55 - - - - - - - — - - - — = = = =

6 — — — — — — —_ —_ —_ — — —_ — — — —_

1 50,000 | 1,420 |0.0225|0.045 |50,000 | 1,100 |0.015 |0.03 50,000 | 1,050 |0.015 |0.03 50,000 | 1,050 |0.015 |0.03
15 |50,000 | 1,420 |0.0225|0.045 (50,000 | 1,100 |0.015 |0.03 50,000 | 1,050 |0.015 |0.03 50,000 | 1,050 |0.015 |0.03
2 50,000 | 1,400 |0.0225|0.045 |50,000 | 1,000 |0.015 |0.03 50,000 950 |0.015 |0.03 50,000 950 [0.0156 |0.03
25 |50,000 | 1,380 |0.0225|0.045 |50,000| 1,000 |0.015 |0.03 50,000 950 |0.015 |0.03 50,000 950 |0.015 |0.03
3 50,000 | 1,190 |0.015 |0.04 |48,000 900 |0.01 0.02 48,000 850 |0.01 0.02 48,000 850 |0.01 0.02

025 3.5 |50,000| 1,140 |[0.015 |0.04 45,000 700 |0.01 0.02 45,000 650 |0.01 0.02 45,000 650 |0.01 0.02
4 45,000 | 1,000 |0.015 |0.02 |43,000 600 |0.01 0.01 43,000 570 |0.01 0.01 43,000 570 |0.01 0.01
45 38,000 940 |0.015 |0.02 38,000 500 |0.01 0.01 38,000 470 |0.01 0.01 38,000 470 |0.01 0.01
5 30,000 760 |0.0075|0.02 |30,000 400 |0.005 |0.01 30,000 380 |0.005 |0.01 29,000 360 |0.005 |0.01
55 — - - - — - - - — — - - — — — —
TIiRE
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o]
8
EER r§n
=
Sty e e . [S]
’JHIVI'*&" ﬂi_] : ﬂﬁé@ MTD%EEET%%EMRBOTS’%;ES HARDENED ﬁEEimPﬂzﬁi%imENED STEELS g
WORK MATERIAL COPPER - COPPER ALLOY FC250 - SS400 - S55C SKT- SKD61- NAK55-NAK8O - HPM1 - DH t}] ﬁ
— _ _ '\\'SEHRC:R 33 ’*-'4'|HFIC‘:_E _ ‘42‘~50HR:CT\‘E. \éu %
(mm) | (min=" | (mm/min) | gp Pf | (min-) [(mm/min)| @p Pf (min—) | (mm/min) | ap Pf (min—) | (mm/min)| _ap Pf 1¢%
7 — - - — - - — — - - - — - - - — W
0.25 8 — - — — - - — — — — - — — — — — )L(
9 - — — — - - — — — — - — — - — — |I_
10 - — — — - - — — — — - — — - — — N
1 50,000 | 1,660 |0.045 |0.1 50,000 | 1,400 |0.03 0.05 50,000 | 1,300 [0.03 0.05 50,000 | 1,300 |0.03 0.05 E
1.5 50,000 | 1,600 |0.045 |0.1 50,000 | 1,300 [0.03 0.05 50,000 | 1,200 [0.03 0.05 50,000 | 1,200 |0.03 0.05 D
2 50,000 | 1,600 |0.045 |O.1 50,000 | 1,300 |0.03 0.05 50,000 | 1,200 |0.03 0.05 50,000 | 1,200 |0.03 0.05
25 50,000 | 1,550 |0.045 |0.1 50,000 | 1,200 |0.03 0.05 50,000 | 1,100 |0.03 0.05 50,000 | 1,100 |0.03 0.05
3 50,000 | 1,550 |0.03 |0.06 |50,000| 1,200 |0.02 |0.03 50,000 | 1,100 |0.02 |0.03 50,000 | 1,100 |0.02 |0.03
35 |50,000| 1,340 003 |0.06 [45000| 1,000 |0.02 |0.03 45,000 950 |0.02 |0.03 45,000 950 |0.02 |0.03
4 50,000 | 1,200 |0.015 |0.04 40,000 900 |0.01 0.02 40,000 850 |0.01 0.02 40,000 850 [0.01 0.02
45 45,000 | 1,040 |0.015 |0.04 34,000 780 |0.01 0.02 34,000 740 |0.01 0.02 34,000 740 |0.01 0.02
5 30,000 960 [0.015 |0.04 30,000 680 |0.01 0.02 30,000 640 |0.01 0.02 30,000 640 |0.01 0.02
5.5 30,000 820 |0.015 |0.04 28,000 650 |0.01 0.02 28,000 610 |0.01 0.02 28,000 610 |0.01 0.02
0.3 6 30,000 720 |0.015 |0.04 26,000 600 |0.01 0.02 26,000 570 |0.01 0.02 25,000 540 |0.01 0.02
6.5 — — — — — — — — — — — — — — — —
7 — — — — - - - — — — — — — — — —
75 — — — — — — — — — — — — — — — —
8 — — — — - - - — — — — — — — - —
B85 — — — — — — — — — — — — — — — —
9 — — — — — — — — — — — — — — - —
95 — — — — — — — — — — — — — — — —
10 — — — — — — — — — — — — — — — —
11 — — — — — — — — — — — — — — — —
12 — - — — - - - - — — - — - — - —
2 50,000 | 2,200 |[0.06 |0.16 |50,000| 2,000 |0.04 |0.08 50,000 | 1,800 |0.04 |0.08 50,000 | 1,900 |0.04 |0.08
3 50,000 | 1,740 |0.06 |0.16 |48,000| 1,600 |0.04 |0.08 48,000 | 1,500 |0.04 |0.08 48,000 | 1,500 |0.04 |0.08
4 50,000 | 1,680 |0.06 0.16 40,000 | 1,200 |0.04 0.08 40,000 | 1,100 |0.04 0.08 40,000 | 1,100 |0.04 0.08
5 43,000 | 1,600 [0.045 (0.1 34,000 950 |0.03 0.05 34,000 900 |0.03 0.05 34,000 900 |0.03 0.05
04 6 32,000 | 1,260 |0.045 |0.1 30,000 800 |0.03 0.05 30,000 760 |0.03 0.05 30,000 760 |0.03 0.05
7 30,000 | 1,000 |0.02 0.08 25,000 600 |0.01 0.02 25,000 570 |0.01 0.02 25,000 570 |0.01 0.02
8 24,000 720 |0.01 0.04 23,000 450 (0.005 |0.01 23,000 420 |0.005 |0.01 23,000 420 |0.005 [0.01
9 - — — — — — — - - — — . - — - —
10 — — - — — — - — — — — — — — — —
12 — — - — — — - — — — — — — — — —
05 25 50,000 | 3,270 |0.075 |0.2 50,000 | 3,400 |0.05 0.1 50,000 | 3,200 |0.05 0.1 50,000 | 3,200 |0.05 0.1
3 50,000 | 3,060 |0.075 |0.2 45,000 | 3,200 |0.05 0.1 45,000 | 3,000 [0.05 0.1 45,000 | 3,000 [0.05 0.1
1@?‘% OF C 1
A
P #Fm

BRI R EAYLRFN T,

HEFEAMQL FFX )= SIS A N T A R WFREELH.

EERES THHREVRIE M DRITIEISA. B

EERAESENTEREROTRENDTRETRRE, LRI REDENIKRE DB H AR .

HRIBINTAEE. AT, INTTIERIE SiFEAN T 544,

©0.5( R0.25 LA a4 / 7012( L/D A F108d, HUNIRFENEX B SEURR. RIBIIHIKRIE LB EIR M.

HEAENBRE LREL N RE R AEE,

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 ctlming conditions shown for 3D milling are low — load, safe conditions for reference. Refer to the table above to set the milling conditions in accordance with the
actual situation.

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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E
% BER
=z
5 o e ; .
g INTHst i - HEE ﬁffﬁﬁai@mﬁ%ﬂs HARDENED ﬁEEgEPR};ﬁHE%g%NED STEELS
t)] = WORK MATERIAL COPPER - COPPER ALLOY FC250 -S8400 - S55C SKT- SKD61- NAKS5-NAK8O - HPM1 - DH
\ﬁ” % __ i _ "\'3EHF‘C\R‘E 33 ~41HRC_E _ \42"‘*’ SOHRS1
£g 5 | A | g wemm GRROD | O Mo | oworcor | oo8, (e BRRGD | 55 SRR cbmor cur
1L'Fg (mm) | (min=) | (mm/min) | gp Pf | (min-) [(mm/min)| _@p Pf | (min™) | (mm/min) | gp Pf (min-) | (mm/min)| _@p Pf
% % 4 50,000 | 3,000 [0.075 |0.2 40,000 | 3,000 |0.05 0.1 40,000 | 2,850 |0.05 0.1 40,000 | 2,850 |0.05 0.1
W 5 47,000 | 2,870 |0.075 (0.2 36,000 | 2,300 [0.05 0.1 36,000 | 2,100 |0.05 0.1 36,000 | 2,100 |0.05 0.1
X 6 43,000 | 2,600 |0.075 (0.2 30,000 | 2,000 [0.05 0.1 30,000 | 1,900 |0.05 0.1 30,000 | 1,900 |0.05 0.1
t 7 30,000 | 2,350 |0.075 |0.15 27,000 | 1,700 |0.05 0.1 27,000 | 1,600 |0.05 0.1 27,000 | 1,600 |0.05 0.1
N 8 27,000 | 2,000 [0.075 |0.15 26,000 | 1,600 |0.05 0.1 26,000 | 1,500 |0.05 0.1 26,000 | 1,500 |0.05 0.1
E 9 26,000 | 1,540 |0.045 |0.075 [24,000 | 1,200 |0.03 0.05 24,000 | 1,100 |0.03 0.05 24,000 | 1,100 |0.03 0.05
D 0.5 10 24,000 | 1,400 |0.015 |0.04 22,000 | 1,100 |0.01 0.02 22,000 | 1,000 |0.01 0.02 21,000 950 |0.01 0.02
12 — — — — — — — — — — — — — — — —
14 — — — — — — — — — — — — — — — —
16 — — — — — — — — — — — — — — — —
18 - - - - - - - - - - - - - — - -
20 - - - - - - - - - - - - - — - -
22 - - - - - - - - - - - - - — - -
4 40,000 | 3,000 [0.12 0.21 40,000 | 3,000 |0.06 0.12 40,000 | 2,850 |0.06 0.12 40,000 | 2,850 |0.06 0.12
6 35,000 | 2,600 [0.09 0.21 32,000 | 2,100 [0.06 0.12 32,000 | 2,000 [0.06 0.12 32,000 | 2,000 |0.06 0.12
8 30,000 | 2,000 [0.09 0.21 25,000 | 1,700 [0.06 0.12 25,000 | 1,600 |0.06 0.12 25,000 | 1,600 |0.06 0.12
10 21,000 | 1,400 [0.075 |0.12 20,000 | 1,200 [0.05 0.1 20,000 | 1,100 |0.05 0.1 18,000 990 |0.05 0.1
oG 12 20,000 | 1,000 |0.045 |0.1 19,000 900 [0.03 0.05 17,000 850 |0.03 0.05 16,000 800 |0.03 0.05
14 — — =1 = e — | = | = — — — | = — — — | -
16 — — =1 = e — | = | - — — — || = — — — | -
18 = e — | = | = = — — | = — — — || =
20 = = — | = = = S - - R - - = | =
24 = = — | = = = S - - R - - = | =
8 30,000 | 2,100 [0.14 0.245 |25,000| 1,700 |0.07 0.14 25,000 | 1,600 [0.07 0.14 25,000 | 1,600 [0.07 0.14
0.7 12 22,000 | 1,210 |0.06 0.14 19,000 | 1,000 [0.03 0.07 19,000 950 [0.03 0.07 19,000 950 [0.03 0.07
16 — — — — — — — — — — — — — — — —
3 50,000 | 5,330 |0.15 |0.3 50,000 | 4,800 |0.075 |0.15 50,000 | 4,800 |0.075 |0.15 50,000 | 4,800 |0.075 |0.15
4 42,000 | 4,110 |[0.15 |03 40,000 | 3,900 [0.075 |0.15 40,000 | 3,700 |0.075 |0.15 40,000 | 3,700 |0.075 |0.15
6 32,000 | 3,000 |0.15 0.3 30,000 | 2,900 [0.075 |0.15 30,000 | 2,700 [0.075 |0.15 30,000 | 2,700 |0.075 |0.15
8 30,000 | 2,650 |0.15 0.3 24,000 | 2,300 [0.075 |0.15 24,000 | 2,100 |0.075 |0.15 24,000 | 2,100 |0.075 |0.15
10 30,000 | 2,400 |0.15 0.3 24,000 | 2,000 |0.075 |0.15 24,000 | 1,900 |0.075 |0.15 24,000 | 1,900 |0.075 |0.15
e 12 24,000 | 1,400 |0.15 0.2 21,000 | 1,400 |0.075 |0O.1 21,000 | 1,300 |0.075 |0O.1 21,000 | 1,300 |0.075 |0O.1
14 22,000 | 1,400 |0.1 0.2 18,000 | 1,200 [0.05 0.1 18,000 | 1,100 |0.05 0.1 17,000 | 1,100 |0.05 0.1
16 = = = = = = = = = = = = = = = =
18 = = = = = = = = = = = = = = = =
20 = = = = = = = = = = = = = = = =
22 = = = = = = = = = = = = = = = =
30 = = = = = = = = = = = = = = = =
4 40,000 | 4,500 |0.16 0.32 38,000 | 4,000 [0.08 0.16 38,000 | 3,800 [0.08 0.16 38,000 | 3,600 [0.08 0.16
8 26,000 | 3,000 [0.16 0.32 24,000 | 3,000 [0.08 0.16 24,000 | 2,800 |0.08 0.16 23,000 | 2,600 |0.08 0.16
0.8 12 24,000 | 2,400 |0.12 0.2 21,000 | 1,800 [0.05 0.1 21,000 | 1,700 |0.05 0.1 20,000 | 1,600 |0.05 0.1
16 18,000 | 1,600 |0.1 0.2 16,000 800 [0.05 |0.1 16,000 760 |0.05 0.1 15,000 700 |0.05 0.1
20 — — — — — — — — — — — — — — — —
8 25,000 | 3,200 |0.18 |0.54 24,000 | 3,000 009 |0.27 24,000 | 2,800 |0.09 |0.27 23,000 | 2,600 (009 |0.27
09 12 22,000 | 2,500 |0.18 0.36 18,000 | 1,800 [0.09 0.18 15,800 | 1,500 |0.09 0.18 14,700 | 1,350 |0.09 0.18
16 16,000 | 1,200 |0.1 0.24 16,000 980 [0.05 0.12 14,000 850 [0.05 0.12 13,000 780 |0.05 0.12
20 = = = = = = = = = = = = = = = =
RE
DEPTH OF CUT Wiiap
N7 VA

BT
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=
Q
(@)
=
#Em 5
=
R EBEIN - 5N TBIRY - FRAEH -
IR i - fHEE MILD STEELS - CARBON STEELS HARDENED STEELS- PREHARDENED STEELS =
WORK MATERIAL COPPER - COPPER ALLOY FC250 - SS400 - S55C SKT- SKD61- NAK55-NAK8O - HPM1 - DH t}] =
~32HRC 33 ~41HRC 42 ~50HRC ‘ﬁ'l_] %
< WS RE (mm) BiE (HAEE UIRE(mm) W|geE PIRE (mm) iR |HEEE| YRR (mm) o
R éy?f SEPgELE_D )&FEEJI::I—DE DEPTH OF CUT SPEED FEEDx DEPTH OF CUT SEF?ELE—D I&FDE,EI—DE DEPTH OF GUT SPEED FEEDX DEPTH OF CUT % 2
(mm) (min=") | (mm/min) ap Pf (min—") |(mm/min) ap Pf (min=") | (mm/min) ap Pf (min=" | (mm/min) ap Pf 14:%
3 50,000 | 5,800 |0.2 0.4 50,000 | 5,600 (0.1 0.2 50,000 | 5,600 (0.1 0.2 47,000 | 5,300 0.1 0.2 ;E%
4 50,000 | 5,800 |0.2 0.4 50,000 | 5,600 (0.1 0.2 50,000 | 5,600 (0.1 0.2 47,000 | 5,300 0.1 0.2 W
6 38,000 | 4,000 (0.2 04 36,000 | 3,000 (0.1 0.2 36,000 | 2,800 (0.1 0.2 34,000 | 2,600 (0.1 0.2 )L(
8 27,000 | 3,360 |0.2 04 25,000 | 2,600 (0.1 0.2 25,000 | 2,400 (0.1 0.2 23,000 | 2,200 (0.1 0.2 II_
10 22,000 | 3,050 |0.2 04 20,000 | 2,400 (0.1 0.2 20,000 | 2,200 (0.1 0.2 19,000 | 2,000 (0.1 0.2 N
12 16,000 | 2,580 |0.2 04 16,000 | 2,000 (0.1 0.2 16,000 | 1,900 (0.1 0.2 15,000 | 1,700 (0.1 0.2 E
14 15,000 | 2,400 (0.2 0.3 15,000 | 1,800 (0.1 0.2 15,000 | 1,700 (0.1 0.2 14,000 | 1,500 (0.1 0.2 D
1 16 14,000 | 2,200 (0.2 0.2 14,000 | 1,700 (0.1 0.1 14,000 | 1,600 (0.1 0.1 13,000 | 1,400 (0.1 0.1
18 13,000 | 2,000 |0.2 0.2 13,000 | 1,600 (0.1 0.1 13,000 | 1,500 |0.1 0.1 12,000 | 1,300 |0.1 0.1
20 12,000 | 1,200 |0.1 0.2 12,000 | 1,200 |0.05 |0.1 11,000 | 1,100 |0.05 |0.1 10,000 | 1,000 |0.05 |O.1
22 — - — — — - — — - - - — — — - —
25 — - — — — - — — - - - — — — - —
30 - - - — - - — — — - - — - - - —
35 - - - - - - - - - - - - - - - -
40 - - - - - - - - - - - - - - - -

6 32,000 | 5550 (025 |04 28,000 | 4,600 (0.1 0.2 28,000 | 4,300 |0.1 0.2 25,000 | 3,700 |0.1 0.2
10 21,000 | 4,000 (025 |04 20,000 | 3,300 (0.1 0.2 20,000 | 3,100 |0.1 0.2 18,000 | 2,700 |0.1 0.2
15 17,000 | 3,000 |025 |04 17,000 | 2,800 |0.1 0.2 17,000 | 2,600 |0.1 0.2 16,000 | 2,400 |0.1 0.2
1.25 20 15,000 | 1,800 |0.25 |04 15,000 | 1,800 |0.1 0.2 15,000 | 1,700 |0.1 0.2 14,000 | 1,500 |0.1 0.2
25 12,000 | 1,010 [0.06 |O.1 12,000 | 1,000 |0.03 |0.05 12,000 950 |0.03 |0.05 10,000 860 |0.03 |0.05
30 10,000 800 |0.06 |0.1 = = = = = = = = = = = =
35 = = = = = = = = = = = = = = = =

6 42,000 | 6,800 |0.3 0.6 41,500 | 6,200 (0.15 |0.3 41500 | 6,200 |0.15 |0.3 32,000 | 4800 |0.15 (0.3

8 32,000 | 4,600 |0.3 0.6 30,000 | 4500 (0.15 |0.3 30,000 | 4,200 |0.15 |0.3 25,000 | 3,500 |0.15 (0.3
10 28,000 | 4,000 |0.3 0.6 25,000 | 3,800 (0.15 |0.3 25,000 | 3,600 |0.15 |0.3 20,000 | 2,800 |0.15 (0.3
12 24,000 | 3,100 |0.3 06 20,000 | 3,000 |0.15 |0.3 20,000 | 2,800 |0.15 |0.3 18,000 | 2,500 |0.15 |0.3
14 22,000 | 2,900 |0.3 0.6 18,000 | 2,700 |0.15 |0.3 18,000 | 2,500 |0.15 |0.3 15,000 | 2,000 |0.15 |0.3
15 20,000 | 2,800 |0.25 |06 16,000 | 2,400 |0.1 0.3 16,000 | 2,200 |0.1 0.3 13,000 | 1,700 |0.1 0.3
16 20,000 | 2,600 |0.25 |04 16,000 | 2,000 |0.1 0.2 16,000 | 1,900 |0.1 0.2 13,000 | 1,500 |0.1 0.2
20 16,000 | 2,200 |0.25 |04 14,000 | 1,800 |0.1 0.2 14,000 | 1,700 |0.1 0.2 11,000 | 1,300 |0.1 0.2

1.5

25 |16000| 1,800 |0.125 |02  |12,000| 1,200 [0.05 |0.1 12,000| 1,100 [005 |0.1 9,000 820 005 |0O.1
30 |12,000| 1,000 |0075 |0.1  [10000| 800 [003 |005 | 9000| 760|003 [005 | 7800| 590|003 [0.05
35 - - - - - - - - - - - - - - - —
40 - - - - - - - - - - - - - - - —

10 26,000 | 5400 |0.375 |0.6 25,000 | 3,750 (0.15 |0.3 25,000 | 3,500 |0.15 |0.3 19,500 | 2,660 |0.15 (0.3
15 20,000 | 4,000 |0.3 0.6 18,000 | 3,000 |0.1 0.3 18,000 | 2,800 |0.1 0.3 14,000 | 2,180 |0.1 0.3
1.75 20 18,000 | 3,000 |0.3 04 16,000 | 2,700 |0.1 0.2 16,000 | 2,500 |0.1 0.2 12,000 | 1,850 |0.1 0.2
25 14,000 | 2,800 |0.2 0.2 12,000 | 2,000 |0.1 0.1 12,000 | 1,900 |0.1 0.1 9,000 | 1400 |0.1 0.1
30 10,000 | 2200 |0.125 |0.2 10,000 | 1,600 (005 |0.1 10,000 | 1,500 |0.05 |0.1 8,000 | 1,200 |0.05 |0.1

PIES e
DEPTH OF CUT 7 a

BTR

B FARIMR BRI TIR.

HEFEAMQL FFX )W KA IN T A R MFREER .,

EERES T ARIENE D ROTIELS. B

ERNIESENTERFROTREN RS T RE, SERINTAAREDEIRRIE LSBT EISRMG.

RIBINTREE. TR, INTIEEL AN T 54,

©0.5( R0.25)LATR K / 7012( L/D YATF 108, UNIRFIEA S SEURR. RIBIHINRE LA TR &4

BEAENERE LREL T REERH AR,

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 ctlming conditions shown for 3D milling are low — load, safe conditions for reference. Refer to the table above to set the milling conditions in accordance with the
actual situation.

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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WXL-LN-EBD & I HiGH-SPEED LIGHT MILLING

s

m

o

o

=

E EER

5 BRI - AREIN VAN - TAESN

g jJuI*j*# iﬁl ° iﬁléﬁ MILD STEELS - CARBON STEELS HARDENED STEELS- PREHARDENED STEELS
t)] E WORK MATERIAL COPPER - COPPER ALLOY FC250 -S8400 - S55C SKT- SKD61- NAKS5-NAK8O - HPM1 - DH
gl = ~32HRC 33 ~41HRC 42 ~50HRC

@

o < [T T LR E (mm) Bl (HAEE RE(mm) 5 S FDiRE (mm) Bl |(HAEE| DRE (mm)
% = R ﬁﬂtx S%:E]%D ﬂIEEE,%Jg DEP’TH OF CUT | SPEED | FEED DEPTH OF CUT s%é%[) &EE]E%E DEPITH OF CUT | SPEED FEED DEPTH OF CUT
,1L'F = (mm) | (min=") | (mm/min) [ gp Pf | (min-) |(mm/min] @p Pf | (min-) | mm/min) | gp Pf | min-) |(mm/min)| @p Pf
%% 35 10,000 | 1,200 |0.1 0.1 10,000 | 1,000 |0.05 0.05 10,000 950 |0.05 0.05 7,000 670 |0.05 0.05

1.75 40 - — - - — — - - - — — - - - — -
w
)L( 45 - — — - - — — — - — — — - - — —
|I_ 8 31,000 | 5,700 |0.4 1 31,000 | 5,700 |0.2 0.5 31,000 | 5,700 |0.2 0.5 24,000 | 4,400 |0.2 0.5
N 10 25,000 | 4,500 |04 1 25,000 | 4,500 (0.2 0.5 25,000 | 4,200 |0.2 0.5 20,000 | 3,300 |0.2 0.5
E 12 20,000 | 4,000 (0.4 1 20,000 | 3,600 (0.2 05 20,000 | 3,400 |0.2 0.5 16,000 | 2,700 (0.2 0.5
D 14 20,000 | 4,000 (04 1 20,000 | 3,600 (0.2 0.5 20,000 | 3,400 |0.2 0.5 16,000 | 2,700 |0.2 0.5
15 20,000 | 4,000 (04 1 20,000 | 3,600 (0.2 0.5 20,000 | 3,400 |0.2 0.5 16,000 | 2,700 (0.2 0.5
16 20,000 | 3,460 |04 0.6 18,000 | 3,200 |0.2 05 18,000 | 3,000 |0.2 05 14,000 | 2,300 0.2 05
2 20 18,000 | 3,000 |04 05 16,000 | 2,800 |0.2 04 16,000 | 2,600 0.2 04 12,000 | 1,900 |0.2 04

25 18,000 | 3,000 (025 |0.6 16,000 | 2,800 |0.1 0.3 16,000 | 2,600 |0.1 0.3 12,000 | 1,900 |0.1 0.3

30 16,000 | 2850 (025 |04 14,000 | 2,400 (0.1 0.2 14,000 | 2,200 |0.1 0.2 11,000 | 1,700 |0.1 0.2

35 |14000| 2200 [025 |04 [12000| 1.800 [0.1 (02 |12000| 1,700 |01 |02 9,000 | 1,700 [0.1 |02
40 [12,000 | 1,600 [0.125 |02 |10,000 | 1,300 |0.05 |O.1 10,000 | 1,200 [0.05 |0.1 7000| 840 [005 |0.1
45 - — - - - — - - - - — - - - - -
50 - — - - - — - - - - — - - - - -

10 25,000 | 5,600 |0.5 125 |25,000| 5400 |025 |05 25,000 | 5400 |0.25 (05 19,000 | 4,000 |0.25 |05

15 20,000 | 4,400 |0.5 125 |20,000| 4,200 |0.25 |05 20,000 | 3,900 |0.25 (05 16,000 | 3,100 |0.25 |05

20 18,000 | 3,800 |0.5 1.25 16,000 | 3,500 |0.25 (0.5 16,000 | 3,300 |0.25 |05 12,000 | 2400 |0.25 |05

25 20,000 | 3,400 |04 0.75 15,000 | 3,200 |0.2 0.3 15,000 | 3,000 |0.2 0.3 12,000 | 2,400 |0.2 0.3

2.5 30 16,000 | 2,900 |0.25 |0.75 14,000 | 2,500 |0.1 0.3 14,000 | 2,300 |0.1 0.3 11,000 | 1,800 |0.1 0.3

35 14,000 | 2,200 |0.25 |0.75 12,000 | 1,600 |0O.1 0.3 12,000 | 1,500 |0.1 0.3 9,000 | 1,100 |0.1 0.3
40 12,000 | 1,800 |0.25 (0.5 10,000 | 1,200 |O.1 0.2 10,000 | 1,100 |0.1 0.2 8,000 880 |0.1 0.2
45 9,000 | 1,200 |0.2 0.25 9,000 900 |0.1 0.1 9,000 850 |0.1 0.1 7,000 660 |0.1 0.1
50 8,000 | 1,100 |0.2 0.25 8,000 800 |0.1 0.1 8,000 760 |0.1 0.1 6,000 570 |0.1 0.1

10 22,000 | 5,900 |0.75 |1.25 |20,000 | 5400 0.3 05 20,000 | 5,000 |0.3 05 15,000 | 3,750 |0.3 05

20 18,000 | 4400 |0.75 (1.25 |16,000 | 4,200 |0.3 05 16,000 | 3,900 |0.3 05 12,000 | 2,900 |0.3 05

25 14,000 | 4,000 0.6 1.25 12,000 | 3,200 (0.3 05 12,000 | 3,000 (0.3 0.5 9,000 | 2,250 |0.3 0.5
30 10,000 | 3,200 (0.6 1.25 10,000 | 2,600 (0.3 05 10,000 | 2,400 (0.3 0.5 8,000 | 1,900 (0.3 0.5
s 35 9,000 | 3,000 (04 1 9,000 | 2,300 (0.2 04 9,000 | 2,100 |0.2 04 7,000 | 1,600 |0.2 04
40 9,000 | 2,800 |0.4 0.75 9,000 | 2,000 |0.2 0.3 9,000 | 1,900 |0.2 0.3 7,000 | 1,400 |0.2 0.3
45 8,000 | 2,500 |0.4 0.75 8,000 | 1,800 |0.2 0.3 8,000 | 1,700 |0.2 0.3 6,500 | 1,300 |0.2 0.3
50 7,000 | 2,300 |0.4 0.75 7,000 | 1,600 |0.2 0.3 7,000 | 1,500 |0.2 0.3 5600 | 1,100 |0.2 0.3
IR

R L
DEPTH OF CUT W e
Z f///////
P

B AR R BRI,

HEFEAMQL( T )8 =K HINN T AR RN FEEN .,

BERIES T RAURIRIE DRI,

ERAEEENTEREROTREN RS T NE. SRR T ERETIEIRRIE SR IEI &4,

RIEINTHREE. AR, IS AR I T &4,

©0.5( R0O.25 )LAREENK / 7042( L/D YA TF 108, HUNORTTIEA B2 SEUMA. IRIEIEINRIE SR T EI 4.

HEAERERE ERFEL TSRS ERE,

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. Refer to the table above to set the milling conditions in accordance with the
actual situation.

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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Erar—p e 5 -
INTHst fd - HEE M\LD%?EET%F%%BO%S%E%ES HARDENED ;EEE?PH?EE@@NED STEELS 5
WORK MATERIAL COPPER - COPPER ALLOY FC250 - $5400 - S55C - NAKES SKT- SKD61- NAKE5:-NAK8O- HPM1 - DH ay
: __ ~32HRC __ 33~41 HR(?HE 42 ~50HH9HE %
én CuingAnge| (M~ | (mm/min) | gp Pf (min=) | (mm/min) | gp Pf (min=) | (mm/min) | gp Pf (min=) | (mm/min) | gp Pf =
N 32000| 200 002 | 002 [32000| 150 [001 [001 |32000| 150 |001 |001 |[32000] 100 |0.005|0.005 t}]é
| 15] 32000| 200 002 | 002 [32000| 150 [001 |[001 |[32000] 150 [001 [001 |32000| 100 |0.005|0.005 gl z
o5 2 | 32,000 150 |0.02 | 002 [32000| 100 |001 [001 |[32000| 100 [001 [001 |32000| 80 |0.005|0.005 %8
o | 25| .. |32000| 150 [001 | 001 [32000 | 100 |0005|0005|32000| 100 |0005[0005|32000| 80 |0005 0005 S
3 32000| 100|001 | 001 [32000| 80 |0.005|0005|32000] 80 |0005]|0005]|32000] 60 |0.003]|0.005 %2
2 32000| 150 002 | 002 |32000| 100 |001 |[001 |32000| 100 001 [001 |32000| 80 |0.005]|0.005
1 | 25 32000| 150 002 | 002 |32000| 100 |001 |001 |32000| 100 |001 [001 |32000| 80 |0.005|0.005 ¥<V
3 | 32000| 150 001 | 0.01 |32000| 100 |0.005|0.005|32000| 100 |0.005]|0005]|32000| 80 |0.005]|0.005 I
e 32,000| 600 |002 | 0.03 |32000| 300 |0.01 |[0015|32000] 200 [001 [0015]|32000| 200 |0.005|0.005 B
085 |32000| 450 002 | 002 |32000] 300 (001 |001 32000 200 [001 |[001 |32000| 200 001 |001 E
018 N 08 32000| 450 |002 | 0.02 [32000| 300 |001 |0015|32000| 200 |001 |0015|32000| 200 |0.005 | 0.005 =
4 32,000| 450 |002 | 0.02 [32000| 300 [0.01 |001 |32000] 200 [001 [001 |32000| 200 [001 [00O1
2 27,000| 450 |003 | 0.05 |32,000| 400 |0.015|0025|32000| 300 |0015|002 |32000| 300 [001 |001
3| 27,000| 450 |0.025| 0.05 |27,000| 300 |0.015|0025|27000| 200 |0015|002 |27000| 200 |[001 |001
05| 4 | 27000| 450 |002 | 005 |27000| 300 |0.015|0025|27000( 200 |0015|002 |27000| 200 |[001 |001
o0p |5 | 0g |27000| 400 [0015]| 005 |27,000| 300 |0005]0015 27,000 200 |0005|0012|27,000| 200 |0005 001
6 27000| 300 |0.01 | 003 |27000| 300 | 0005|0015 |27000| 200 |0.005|0012|27000| 200 |0.005 001
4 27,000| 450 |0.025| 0.05 |27,000| 300 |0.015|0025|27000| 200 |0015|002 |27000| 200 |[001 |001
1|5 | 27000| 450 |002 | 005 |27000| 300 |0.015|0025|27000( 200 |0015|002 |27000| 200 [001 |001
6 | 27,000| 400 |0015] 005 |27000| 300 |0.005|0015|27000| 200 |0005|0012]|27000| 200 |0.005 001
4 32000| 600 004 | 005 |32000| 400 |0.02 |0025|32000| 300 [002 [002 |32000| 300 [001 [0015
o.5°£ 27,000 | 450 |004 | 0.05 |20000| 200 |0.02 |0025|20000| 150 |002 [002 |20000| 150 [0.01 |001
8 21,000| 300 |002 | 003 |20000| 200 [0.01 |0015|20000] 150 |001 [001 |20000| 150 [0.01 [001
o | 21,000 300 |0.02 | 003 |20000| 200 |001 |0015|20000| 150 |001 |001 |20000| 150 |0.005 001
0.25 4 | 03 |32000| 600|004 | 005 [32000| 400 |002 |0025|32000| 300 |002 [002 |[32000| 300 |001 |001
6 | 27,000 | 450 |004 | 0.05 |32000| 400 |0.02 |0025|32000| 300 |002 [002 |32000| 300 [001 [001
1 [ 8 | 27,000 450 004 | 005 |20000| 200 |002 [0025|20000| 150 |002 |002 |20000| 150 [0.01 |001
o | 21,000| 300 |002 | 003 |20000| 200 |0.02 |0025|20000| 150 |002 |002 |20000| 150 |0.01 |001
2 | 21,000| 300 |002 | 003 |20000| 200 [0.01 |0015|20000 150 001 [001 |20000| 150 [0.01 |001
2 32,000| 675 |0045| 0.12 |32000| 450 |0.03 |006 |32000| 300 |003 |005 |32000| 300 |003 |003
a4 | 30,000| 375 |0045| 0.12 |25000| 250 |0.03 |006 |24000| 200 |003 |005 |24000| 200 |003 |003
6 | 30,000| 375 |0045]| 0.12 |25000| 250 |0.03 |006 |24000| 200 |003 |004 |24000| 200 [002 |002
05| 8 | 25000 | 225 |0045]| 0.12 |20000| 150 |0.03 |006 |20000| 150 |003 |004 |20000| 150 |[0.02 |002
o | 25000| 225 |0.045|0.12 |20000| 150 |0.03 |006 |20000| 150 |0.03 |004 |20000| 150 |0.02 |0.02
e | 25000 | 225 |0045| 0.12 |20000| 150 |0.03 |006 |20000| 150 |002 |004 |20000| 150 |0.01 |001
03 16 | 0.3 [20000| 150 |0.025| 005 |20000| 150 |003 |006 |20000| 150 |0O01 |004 |20000| 150 |0O1 |0O1
4 30000| 375 |0.045|0.12 |25000| 250 |0.03 |006 |24000| 200 |0.03 |005 |24000| 200 |0.03 |003
6 | 30,000| 375 |0045| 0.12 |25000| 250 |0.03 |006 |24000| 200 |003 |004 |24000| 200 [002 |002
- |8 | 30,000| 375 |0045] 0.12 |25000| 250 |0.03 |006 |24000| 200 |003 |004 |24000| 200 [002 |002
10 25000 | 225 |0045]| 0.12 |20000| 150 |0.03 |006 |20000| 150 |003 |004 |20000| 150 002 |002
e | 25000| 225 |0045| 0.12 |20000| 150 |0.03 |006 |20000| 150 |003 |004 |20000| 150 |002 |002
e | 25000 | 225 |0045| 0.12 |20000| 150 |0.03 |006 |20000| 150 |003 |004 |20000| 150 |0.02 |002
4 27,000 | 675|006 | 0.16 |23000| 450 |0.04 |008 |21,000| 300 |004 |006 |21000| 300 [004 |008
o.5°£ 24,000| 375|006 | 0.12 |21,000| 250 |004 |[006 |19000| 200 [004 |005 |19000| 200 [003 |005
8 24000| 375|006 | 0.12 |21,000| 250 |0.04 |006 |19000| 200 |004 |005 |19000| 200 003 |005
0.4 12 | 03 [22000| 225|006 | 012 |[19000| 150 |004 [006 |17000| 150 |004 |005 |17000| 150 |002 |005
8 24000| 375|006 | 0.12 |21,000| 250 |0.04 |006 |19000| 200 |004 |005 |19000| 200 [0.03 |005
1 12| 24,000 375|006 | 0.12 |21,000| 250 |0.04 |006 |19000| 200 |004 |005 |19000| 200 |002 |005
e | 22000| 225|006 | 0.12 |19000| 150 |0.04 |006 |17000| 150 |004 |005 |17000| 150 |0.02 |O02
RE
DEPTH OF CUT 7, 7fap
#Fm
S ‘Eﬁmmﬁmﬂgmﬁ‘f“mﬁ RIS TR, T auid e oot A s aimam teuelfor shakmu Scaunacs, o1\ be kept below dbove-mentianed conditions
5 i@%?%ﬁﬁff%%“&nmm e, wmems § R G e e
e
s f@?jﬁﬁ%@%ﬁgﬁ%ﬁiﬁ?jﬁ‘ﬁgﬁgﬁfﬁ*ﬁﬁ ) sWEﬁ:ﬁ%g%;‘gﬁ;ﬁ‘EEggﬂ"ﬁé?%ﬁ"&ﬂf(n"!‘l'e"E:r%?n”éﬁéé roquied, lep machining ?223““2"&33'3’?(.3":&*’&“5 R et
8. tﬂéjﬁujxxjﬁyk:}zh I#F%*&ﬁﬂjlﬁé—:ﬁ&p{&uul {q: 10. The chart above is intended as general guidelines for reference only. The given values should be adjusted individually based
9. EELAASIERE, RAAIIERREL I EHARE, 1. 30 g eondiins me itanded for ing after roughing.
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WXL-PC-EBD #5:# ¥ &l REGULAR MILLING

i
:
5 ¥EW
=] sy - 1 .
g InI#rst i - HEE MTD%{ﬁtgﬁigBoﬁfégS HARDENED SIJ'?EEEEPR?—IE%EENED STEELS
t}J = WORK MATERIAL COPPER - COPPER ALLOY FC250 - 88400 - S55C - NAK55 SKT- SKD61- NAKE5-NAK8O - HPM1 - DH
ﬁu% i __ ~32HRC __ 33"—’4'|HF%C«E 42’~-'5CJHF§C“E
28 o | I |ame NG S memm JRRGW, | s wems TERGG | g esew) JRERGD | e msme) JRROD
14: g én ¢ Catnghnge| (MIn~") | (mm/min) | gp Pf (min=) | (mm/min) | gp Pf (min=) | (mm/min) | gp Pf (min=") | (mm/min) | gp Pf
%% 67 28,000 750 |0.075| 0.2 25,000 500 |005 |O0.1 21,000 300 (005 |0.08 | 21,000 300 |0.05 |0.05
8 28,000 750 |0.075| 0.2 25,000 500 |005 |O0.1 21,000 300 (005 |0.08 |21,000| 300 |0.05 |0.05
\)I(V T 21,000 450 | 0075 | 0.15 |19,000| 300 |0.05 |0.1 16,000 | 200 |0.05 |008 | 16000| 200 |0.05 |0.05
IT 2 | 21,000 450 | 0075 | 0.15 |19,000| 300 |0.05 |0.1 16000 200 |005 |0.08 | 16,000 200 |0.05 |0.05
Qp 05 E 18,000 300 (006 | 0.12 |17000| 200 |0.03 |0.05 | 14,000 150 |0.03 |0.04 | 14,000 150 |0.01 |0.025
E 18 18,000 300 006 | 012 |17000| 200 |0.03 |0.05 | 14,000 150 |0.03 |0.04 | 14,000 150 |0.01 |0.025
B ? 18,000 300 (006 | 0.12 |17000| 200 |0.03 |0.05 | 14,000 150 |0.03 |0.04 | 14,000 150 |0.01 |0.025
25 | 16,000 300 (006 | 0.12 |13000| 200 |0.03 |0.05 | 10,000 150 |0.03 |0.04 | 10,000 150 |0.01 |0.015
30 | 16,000 300 |0.06 | 0.12 |13000| 200 |0.03 |0.05 | 10,000 150 |0.03 |0.04 | 10,000 150 |0.01 |0.015
F 13,000 300 |0.04 | 012 |13000| 200 |0.01 |0.05 | 10,000 150 |0.01 |0.04 | 10,000 150 |0.005 | 0.015
10 28,000 750 | 0.075 | 0.2 25,000 500 |005 |O.1 21,000 300 (005 |0.08 |21,000| 300 |0.05 |0.05
e | 21,000 450 | 0.075| 0.15 |19,000| 300 |0.05 |0.1 16,000 | 200 |005 |0.08 | 16,000 200 |0.05 |0.05
? 21,000 450 | 0075 | 0.15 |17,000| 200 |0.03 |0.05 | 14,000 150 |0.03 |0.04 | 14,000 150 |0.01 |0.02
F 18,000 300 (006 | 0.12 |17000| 200 |0.03 |0.05 | 14,000 150 |0.03 |0.04 | 14,000 150 |0.01 |0.02
0.5 . E 0.3° | 18,000 300 |0.06 | 0.12 |17000| 200 |0.03 |0.05 | 14,000 150 |0.03 |0.04 | 14,000 150 |0.01 |0.015
35 18,000 300 006 | 012 |17000| 200 |0.03 |0.05 | 14,000 150 |0.03 |0.04 | 14,000 150 |0.01 |0.015
K 18,000 300 (006 | 0.12 |17000| 200 |0.03 |0.05 | 14,000 150 |0.03 |0.04 | 14,000 150 |0.01 |0.015
50 | 16,000 300 (006 | 0.12 |13000| 200 |0.03 |0.05 | 10,000 150 |0.03 |0.04 | 10,000 150 |0.01 |0.015
60 | 16,000 300 |0.06 | 0.12 |13000| 200 |0.03 |0.05 | 10,000 150 |0.03 |0.04 | 10,000 150 |0.01 |0.015
? 12,000 300 006 | 012 |13000| 200 |0.02 |0.05 | 10,000 150 |0.02 |0.04 | 10,000 150 |0.01 |0.015
8 28,000 750 | 0.075| 0.2 25,000 500 |005 |O.1 21,000 300 (005 |0.08 |21,000| 300 |0.05 |0.05
o | 28,000 750 |0.075| 0.2 25,000 500 |005 |O.1 21,000 300 (005 |0.08 |21,000| 300 |0.05 |0.05
2 | 28,000 750 | 0.075| 0.2 25,000 500 |005 |O0.1 21,000 300 (005 |0.08 |21,000| 300 |0.05 |0.05
. ? 21,000 450 | 0075 | 0.15 |19,000| 300 |0.05 |0.1 16000 200 |005 |0.08 | 16,000 200 |0.05 |0.05
15 20 | 21,000 450 | 0075 | 0.15 |19,000| 300 |0.05 |0.1 16,000 200 |005 |0.08 | 16,000 200 |0.05 |0.05
25 | 21,000 450 | 0075 | 0.15 |19,000| 300 |0.05 |0.1 16,000 200 |0.05 |0.08 | 16,000 200 |0.05 |0.05
? 21,000 450 | 0075 | 0.15 |19,000| 300 |0.05 |0.1 16,000 200 |0.05 |008 | 16000| 200 |0.05 |0.05
135 | 21,000 450 | 0075 | 0.15 |17,000| 200 |0.03 |0.05 | 14,000 150 |0.03 |0.04 | 14,000 150 |0.01 |0.02
2° |45 21,000 450 | 0075 | 0.15 |19,000| 300 |0.05 |0.1 16,000 200 |005 |0.08 | 16,000 200 |0.05 |0.05
05" i 20,000 450 |0.09 | 024 |17000| 300 |0.06 |0.12 | 14000 200 |0.06 |O.1 14000 | 200 |0.06 |0.06
25 16,000 300 009 |0.18 14000, 200 |0.06 |0.09 | 11,000 150 |0.06 |0.07 | 11,000 150 |0.02 |0.03
ae || i i A 20,000 450 009 | 024 [17000| 300 |006 |0.12 | 14,000 200 |0.06 |O.1 14000| 200 |0.06 |0.06
25 16,000 300 009 | 024 [14000| 200 |0.06 |0.09 | 11,000 150 |0.06 |0.07 | 11,000 150 |0.02 |0.03
5 L 20,000 600 009 | 024 [17000| 450 |0.06 |0.12 |14,000| 300 |[006 |O.1 14,000 | 300 |0.06 |0.06
25 20,000 450 009 | 024 [17000|, 300 |006 |0.12 | 14,000 200 (0086 |O.1 14000 | 200 |0.06 |0.06
8 18,000 750 [0.14 | 0.3 15000, 500 (008 |[0.15 |12,000| 350 (008 |0.15 | 12000| 300 |0.08 |0.15
? 17,000 450 |0.14 | 03 15000 300 |0.08 |0.15 |12000| 250 |0.08 |0.15 |12000| 250 |0.08 |0.15
? 17,000 450 | 0.12 | 0.3 15000 300 (008 |[0.15 |12000| 250 |0.08 |0.15 | 12000| 250 |0.08 |0.15
05 E 17,000 450 | 0.12 | 024 |15000| 300 |008 |0.12 |12,000| 250 |0.08 |O.1 12,000 | 250 |0.075|0.1
20 13,000 300 |0.12 | 02 12000 200 |0.06 |0.1 9,500 150 |0.06 |0.1 9,500 150 |0.05 |0.1
? 13,000 300 |[0.12 | 0.2 12,000| 200 |0.06 |O.1 9,500 150 |0.06 |0.1 9,500 150 | 0.05 |0.1
130 | 13,000 300 |[0.12 | 0.2 12,000| 200 |0.06 |O.1 9,500 150 |0.06 |0.1 9,500 150 |0.035 0.1
0.75 35 | 0.3 13,000 300 [0.09 |02 12,000| 200 |0.06 |O.1 9,500 150 |0.06 |0.1 9,500 150 |0.03 |0.1
10 18,000 750 |0.14 | 0.3 15000 500 |0.08 |0.15 |12000| 350 |[0.08 |0.15 |12000| 300 |0.08 |0.15
? 17,000 450 | 0.14 | 0.3 15000 300 (008 |0.15 |12000| 250 |0.08 |0.15 | 12000| 250 |0.08 |0.15
e | 17,000 450 | 0.12 | 0.3 15000 300 |008 |[0.15 |12,000| 250 |0.08 |0.15 | 12000| 250 |0.08 |0.15
1 |20 | 17,000 450 |0.12 | 024 |15000| 300 |0.08 |0.12 |12000| 250 |0.08 |O0.1 12000 | 250 |0.075 0.1
? 17,000 450 | 0.12 | 024 |15000| 300 |008 |0O.12 |12000| 250 |0.08 |O.1 12,000 | 250 |005 |O.1
30 | 13,000 300 [0.09 | 02 12,000| 200 |0.06 |O.1 9,500 150 |0.06 |0.1 9,500 150 | 0.03 |0.1
35 | 13,000 300 [0.09 |02 12,000| 200 |0.06 |O.1 9,500 150 |0.06 |0.1 9,500 150 |0.02 |0.1
RE
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EER
pi[TM i Y i - fHEE MILD Tﬁﬁ%i@soﬁfﬁgs HARDENED ﬁEE?PREE%i@NED STEELS
WORK MATERIAL COPPER - GOPPER ALLOY FC250 - 55400 - S55C - NAKS5 SKT- SKD61- NAK55: NAKSO- HPM] - DH
~32HRC 33 ~41HRC 42 ~50HRC
an ‘CuttmgAng\e (min=") | (mm/min) ap Pf (min=") | (mm/min) ap Pf (min=" | (mm/min) ap Pf (min=") | (mm/min) ap Pf
10 18,000 750 |0.12 0.3 15,000 | 500 |0.08 |0.15 12,000 350 |0.08 |0.15 12,000 300 |0.08 |0.15
? 17,000 450 | 0.12 0.3 15,000 | 300 |0.08 |0.15 12,000 2560 |0.08 |0.15 12,000 2560 |0.08 |0.15
? 17,000 450 | 0.12 0.3 15,000| 300 |(0.08 |0.15 12,000 2560 |0.08 |0.15 12,000 2560 |0.08 |0.15
075 1.5 E 0 17,000 450 | 0.12 0.3 15,000 | 300 |0.08 |0.15 12,000 250 |0.08 |0.15 12,000 250 |0.08 |0.15
25 17,000 450 | 0.12 024 |15000| 300 |0.08 |0.12 12,000 250 |0.08 |0.1 12,000 250 |0.075|0.1
? 17,000 450 | 0.12 024 |15000| 300 |008 |0.12 12,000 250 |0.08 |0.1 12,000 250 |0.075|0.1
? 13,000 300 | 0.075| 0.2 12,000 | 200 |0.06 |0.1 9,500 150 |0.06 |O0.1 9,500 150 |0.05 |O0.1
2° |38.6 17,000 450 | 0.12 024 |15000| 300 |0.08 |0.12 12,000 250 |[0.08 |0.1 12,000 250 |0.075|0.1
8 16,500 | 1,050 | 0.2 056 |16,500| 700 |O0.1 0.28 13,500 500 |0.1 0.28 13,500 500 |0.1 0.2
T 16,600 | 1,050 | 0.2 056 |16,500| 700 |O0.1 0.28 13,500 500 |0.1 0.28 13,500 500 |O0.1 0.2
? 16,500 | 1,050 | 0.2 056 |16,500| 700 |0.1 0.28 13,500 500 |O0.1 0.28 13,500 500 |O0.1 0.2
? 14,000 750 | 0.15 056 |13,000| 500 |0.1 0.28 10,000 300 |O0.1 0.28 10,000 300 |O0.1 0.2
0.5° ? 14,000 750 [0.15 056 |13,000| 500 |O0.1 0.28 10,000 300 |0.1 0.28 10,000 300 |0.1 0.2
? 11,000 375 | 0.15 042 |10,000| 250 |0.1 0.21 8,000 200 | 0.1 0.18 8,000 200 |0.06 |0.1
F 11,000 375 | 0.15 042 |10,000| 250 |0.1 0.21 8,000 200 | 0.1 0.18 8,000 200 |0.06 |0.1
? 11,000 375 [0.15 042 |10,000| 250 |O0.1 0.21 8,000 200 | 0.1 0.18 8,000 200 |006 |0.1
K 11,000 375 | 0.15 042 |10,000| 250 |0.1 0.21 8,000 200 | 0.1 0.18 8,000 200 |0.06 |0.1
16 16,500 | 1,050 | 0.2 056 |16,500| 700 |0.1 0.28 13,500 500 |O0.1 0.28 13,500 500 |O0.1 02
? 14,000 750 | 0.2 056 |13,000| 500 |O0.1 0.28 10,000 300 |O0.1 0.28 10,000 300 |O0.1 0.2
? 14,000 750 [0.15 056 |13,000| 500 |O0.1 0.28 10,000 300 |0.1 0.28 10,000 300 |0.1 0.2
1 ? 0.3° | 11,000 375 | 0.15 042 |10,000| 250 |0.1 0.21 8,000 200 | 0.1 0.18 8,000 200 |0.08 |0.1
1 ? 11,000 375 | 0.15 042 |10,000| 250 |0.1 0.21 8,000 200 | 0.1 0.18 8,000 200 |0.08 |0.1
K 11,000 375 [0.15 042 |10,000| 250 |0.1 0.21 8,000 200 | 0.1 0.18 8,000 200 |0.06 |0.1
? 11,000 375 [0.15 042 |10,000| 250 |O0.1 0.21 8,000 200 | 0.1 0.18 8,000 200 |0.06 |0.1
H 11,000 375 | 0.15 042 |10,000| 250 |0.1 0.21 8,000 200 | 0.1 0.18 8,000 200 |0.06 |0.1
? 11,000 375 [0.15 042 |10,000| 250 |0.1 0.21 8,000 200 | 0.1 0.18 8,000 200 |006 |0.1
16 16,600 | 1,050 | 0.2 056 |16,500| 700 |O0.1 0.28 13,500 500 |0.1 0.28 13,500 500 |O0.1 0.2
? 16,500 | 1,050 | 0.2 056 |16,500| 700 |0.1 0.28 13,500 500 |O0.1 0.28 13,500 500 |O0.1 0.2
. ? 14,000 750 | 0.15 056 |13,000| 500 |0.1 0.28 10,000 300 |O0.1 0.28 10,000 300 |O0.1 0.2
15 W 14,000 750 [0.15 056 |13,000| 500 |O0.1 0.28 10,000 300 |0.1 0.28 10,000 300 |0.1 0.2
? 14,000 750 | 0.15 056 |13,000| 500 |0.1 0.28 10,000 300 |O0.1 0.28 10,000 300 |O0.1 0.2
E 11,000 375 | 0.15 042 |10,000| 250 |0.1 0.21 8,000 200 | 0.1 0.18 8,000 200 |0.06 |0.1
2° |315 14,000 750 [0.15 056 |13,000| 500 |O0.1 0.28 10,000 300 |0.1 0.28 10,000 300 |0.1 0.2
8 15,000 | 1,200 | 0.2 0.84 9500 | 800 |0.15 |042 7,500 600 |0.15 | 042 7,500 600 |0.15 |03
T 15,000 | 1,200 | 0.2 0.84 9500 | 800 |0.15 |042 7,500 600 |0.15 |042 7,500 600 |0.15 |03
? 12,000 900 | 0.2 0.84 9500| 600 |0.15 |042 7,500 400 |0.15 |0.36 7,500 400 |0.15 |03
15 | o5 E 03 10,000 900 | 0.2 0.84 95600| 600 |0.15 |042 7,600 400 |0.15 |0.36 7,600 400 |0.15 |03
20 10,000 450 | 0.2 0.84 8500 | 300 |0.15 |042 6,500 250 |0.15 |0.36 6,500 250 |0.15 |03
? 10,000 450 | 0.2 0.84 8500 | 300 |0.15 | 042 6,500 260 |0.15 |0.36 6,500 2560 |0.15 |03
K 10,000 450 | 0.2 0.84 85600| 300 |0.15 |042 6,500 250 |0.15 |03 6,500 2560 |0.09 |0.15
? 10,000 450 | 0.2 0.84 8500 | 300 |0.15 |042 6,500 250 |0.15 |03 6,500 250 |0.09 |0.15
PIiRE
DEPTH OF CUT Wﬁian
Z 7 V)

TEEANIMESRINARIIRE , RIS ER TETIEISM.
BAMREEHT BRBEE.

EEREA TR RRME D HIE , BEEEESICH.

B A BBEIR sk PR N TR ISR R EE R 70% £ A,
BT CAM SEHARIZERH) RIBASMIER S ERERSHEAIN T,
IR E R A BN TS BRI SE ST,

RFHI PR BB HE AL LRSI R AR,

IR TR ERRSINEE SN TS,
RLEADERA, A RIIEERL R AIEE.

10. BRRMAROSE, BIRERMITRAHET.

1. tDEJR{#*JEﬁiﬂEJJDIFE’J#*ETJDI

12. A BRI T RS 5

13. tJJ,ﬂsz/J\B‘.hskeﬁ%@ﬁﬁlﬁﬁ%ﬂdtﬂéjﬁ}[ﬂﬁﬂ}&ﬂ

©CENOOA N
© oN o ohoNd =

o

wh

Highly rigid machines and tool holders should be used. If not, machining should be kept
below above-mentioned conditions.

Tool vibrations should be kept at a minimum level for maximum accuracy.

Use a suitable cutting fluid with high smoke retardant properties.

For the milling of corners or removal of residue, reduce the cutting depth and feed to 70%.

More stable high-feed machining in corners can be attained by setting an R insertion or
deceleration on the CAM or machine side.

When cutting load fluctuates (in the corners, etc.) or when high precision is

required, be sure to control the rotational speed

When cutting at greater than the recommended cutting angle, reduce the feed.

When cutting load is fluctuating, or when higher milling accuracy is required, keep
machining conditions below the above-mentioned values.

When the rotational speed does not meet the recommended conditions, reduce the feed in
proportion to the RPM that is suitable for your machine.

. The chart above is intended as general guidelines for reference only. The given values

should be adjusted individually based on actual machining conditions.

. The cutting conditions are intended for intermediate machining after roughing.
. When the work includes extensive roughing including flat areas, chattering is more likely to occur.
. If the cutting depth is shallow, increase the cutting speed appropriately to minimize chattering.
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WXL-PC-EBD #5:# ¥ &l REGULAR MILLING

BER
Y e S N
DDI$Z*4 %ﬁ : %ﬁé@ MTD%%{%@&@BO%S’%;ES HARDENED ﬁEEEEPRzmHi%iD%NED STEELS
WORK MATERIAL COPPER - COPPER ALLOY FC250 - SS400 - S55C - NAK55 SKT: SKDB1- NAKE5-NAK80 - HPM1 - DH
~32HRC 33 ~41HRC 42 ~50HRC
n |2 |m<|D\GR| So2, momm TRRGD, | e mmwm JRERG) | mm wems) DEROG | em wemm DRERGTO
én Catnghnge| (MIn~") | (mm/min) | gp Pf (min=) | (mm/min) | gp Pf (min=) | (mm/min) | gp Pf (min=") | (mm/min) | gp Pf
.40 9,000 375 | 0.2 084 | 76500 250 |0.15 |042 6,000| 200 |0.15 |03 6,000| 200 |0.09 |0.15
08 50 | 9,000 375 | 0.2 084 | 7600 250 |0.15 |042 6,000| 200 |0.15 |03 6,000| 200 |0.09 |0.15
20 10,000 900 | 0.2 084 | 9500| 600 |0.15 | 042 7500 | 400 |0.15 |0.36 7500 | 400 (0.5 |03
25 | 10,000 450 | 0.2 084 | 8500| 300 |0.15 |042 6500| 250 |0.15 |0.36 6500| 250 |0.15 |03
a0 | 10,000 450 | 0.2 084 | 8500| 300 |0.15 |042 6500 | 250 |0.15 |0.36 6600 250 |0.15 |03
1 E 10,000 450 | 0.2 084 | 8500| 300 |0.15 |042 6500 | 250 |0.15 |03 6500 | 250 |0.09 |0.15
40 10,000 450 | 0.2 084 | 8500| 300 |0.15 |042 6500| 250 |0.15 |03 6500 | 250 |0.09 |0.15
50 | 9,000 375 | 0.2 084 | 7600| 250 |0.15 |042 6,000| 200 |0.15 |03 6,000| 200 |0.09 |0.15
60 | . | 9,000 375 | 0.2 084 | 7600 250 |0.15 |042 6,000| 200 |0.15 |03 6,000| 200 |0.09 |0.15
15 170 | 03 9,000 375 | 0.2 084 | 7500| 250 |0.15 |042 6,000| 200 |0.15 |03 6,000| 200 |0.09 |0.15
20 10,000 900 | 0.3 084 | 9500| 600 |0.15 |042 7500 | 400 |0.15 |0.36 7500| 400 |0.15 |03
25 | 10,000 450 |025 | 084 | 8500 300 |0.15 |042 6,600 | 250 |0.15 |0.36 6600 250 |0.15 |03
30 | 10,000 450 |025 | 084 | 8500 300 |0.15 |042 6500| 250 |0.15 |0.36 6500| 250 |0.15 |03
. 35 | 10,000 450 (1025 | 084 | 8500 300 |0.15 |042 6500| 250 |0.15 |0.36 6500| 250 |0.15 |03
1 la0 | 10,000 450 |025 | 084 | 8500| 300 |0.15 |042 6,500 | 250 |0.15 |0.36 6500| 250 |0.15 |03
50 | 10,000 450 | 0.2 084 | 8500| 300 |0.15 |042 6600 250 |0.15 |03 6,600 | 250 |0.09 |0.15
625 10,000 450 | 0.2 084 | 8500| 300 |0.15 |042 6500| 250 |0.15 |03 6500| 250 |0.09 |0.15
147.5] 10,000 450 |025 | 084 | 8500 300 |0.15 |042 6500 250 |0.15 |0.36 6500| 250 |0.15 |03
20 9,000 900 | 05 128 | 7600 600 |0.2 0.64 6,000 | 400 |0.2 0.6 6,000 | 400 |0.2 04
30 | 7,000 600 | 0.5 128 | 6000| 400 |0.2 0.64 5000| 250 (0.2 0.6 5000| 250 |02 04
1 |40 | 7,000 600 | 04 128 | 6000 400 |0.2 0.64 5000| 250 |0.2 0.56 5000| 250 |0.12 |03
2 50 | o5 7,000 600 | 04 128 | 6000 400 |0.2 0.64 5000| 250 |0.2 0.56 5000| 250 |0.12 |02
60 | 5,000 375|035 | 1.28 | 5000 250 |02 0.64 4,000 200 |02 0.56 4,000 200 |0.12 |02
15°|44.2 7,000 600 (0.5 128 | 6000| 400 [0.2 0.64 5000| 250 (0.2 0.6 5000| 250 |0.2 04
2 |34 7,000 600 | 0.5 128 | 6000 400 |0.2 0.64 5000| 250 |0.2 0.6 5000| 250 |0.2 05
30 7,000 750 | 0.6 18 6,500 | 500 |0.25 |08 5000| 400 (025 |07 5000| 400 |025 |05
1 |a0 | 6,000 750 | 0.6 18 5000| 500 (025 |09 4000 250 |025 |07 4,000 250 |025 |05
o5 60 | 05 5,000 600 | 04 18 4,000| 400 025 |09 4,000, 200 |025 |06 4,000 200 |02 0.25
15 |26.9| 9,000 | 1,350 | 0.6 18 6,600 | 900 (025 |08 5000| 750 |025 |07 5000| 750 |0.25 |05
65.1 6,000 750 | 0.6 18 5000| 500 (025 |09 4000| 250 |0.25 |07 4,000 250 |025 |05
2" 150.1 6,000 750 | 0.6 18 5000| 500 (025 |08 4,000 250 |025 |07 4,000 250 |025 |05
30 7,000| 1,200 |0.75 | 24 55600| 800 |03 12 4,500 | 600 |03 0.96 4,500 600 |03 0.6
la0 | 5,000 600 |0.75 | 24 4,000 | 400 |03 12 4,000 300 |03 0.96 4,000 300 |03 0.6
ECH 5000| 600 |06 |24 | 4000| 400 [03 [12 | 4000| 300 |03 [096 | 4000| 300 |03 |06
. 160 | a5 5,000 600 | 0.6 24 4,000 | 400 |03 12 4,000 300 |03 0.96 4,000 300 |03 06
70 5,000 600 | 0.6 24 4,000 | 400 |03 12 4,000 300 |03 0.96 4,000 300 |03 0.3
El 5,000 600 | 045 | 24 4,000| 400 |02 1.2 4,000| 300 |02 0.96 4,000| 300 |02 0.3
1.5°|49 5,000 600 | 0.6 24 4,000 | 400 |03 12 4,000 300 |03 0.96 4,000 300 |03 0.6
2° |36 7,000| 1,200 |0.75 | 24 55600| 800 |03 12 4,500 | 600 |03 0.96 4,500 | 600 |03 06
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Highly rigid machines and tool holders should be used. If not, machining should be kept
below above-mentioned conditions.

Tool vibrations should be kept at a minimum level for maximum accuracy.

Use a suitable cutting fluid with high smoke retardant properties.

For the milling of corners or removal of residue, reduce the cutting depth and feed to 70%.

More stable high-feed machining in corners can be attained by setting an R insertion or
deceleration on the CAM or machine side.

When cutting load fluctuates (in the corners, etc.) or when high precision is

required, be sure to control the rotational speed.

When cutting at greater than the recommended cutting angle, reduce the feed.

When cutting load is fluctuating, or when higher milling accuracy is required, keep
machining conditions below the above-mentioned values.

When the rotational speed does not meet the recommended conditions, reduce the feed in
proportion to the RPM that is suitable for your machine.

. The chart above is intended as general guidelines for reference only. The given values

should be adjusted individually based on actual machining conditions.

. The cutting conditions are intended for intermediate machining after roughing.
. When the work includes extensive roughing including flat areas, chattering is more likely to

occur.

. If the cutting depth is shallow, increase the cutting speed appropriately to minimize

chattering.
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ST ATERIAL OIS - COPIER ALLGY FC250 - SS400 - S55C - NAKE5 SKT- SKD61- NAK55-NAKSO - HPM1 - DH
~32HRC 33 ~41HRC 42 ~50HRC
&n Cutting Angle (min=") | (mm/min) ap Pf (min=") | (mm/min) ap Pf (min=") | (mm/min) ap Pf (min=") | (mm/min) ap Pf
1 50,000 440 | 0.007 | 0.01 |50,000 360 | 0.005 | 0.005 | 50,000 340 | 0.005 | 0.005 | 50,000 340 | 0.005 | 0.005
? 50,000 440 | 0.007 | 0.01 |50,000 360 | 0.005 | 0.005 | 50,000 340 | 0.005 | 0.005 | 50,000 340 | 0.005 | 0.005
0.5° T 50,000 360 | 0.007 | 0.01 |45,000 300 | 0.005 | 0.005 | 45,000 280 | 0.005 | 0.005 | 45,000 280 | 0.005 | 0.005
o1 E 03 50,000 320 | 0.007 | 0.01 |38,000 230 | 0.005 | 0.005 | 38,000 210 | 0.005 | 0.005 | 37,000 200 | 0.005 | 0.005
3 50,000 250 | 0.007 | 0.01 |38,000 200 | 0.005 | 0.005 | 38,000 180 | 0.005 | 0.005 | 37,000 150 | 0.003 | 0.005
2 50,000 440 | 0.007 | 0.01 |50,000 360 | 0.005 | 0.005 | 50,000 340 | 0.005 | 0.005 | 50,000 340 | 0.005 | 0.005
1° E 50,000 360 | 0.007 | 0.01 |45,000 300 | 0.005 | 0.005 | 45,000 280 | 0.005 | 0.005 | 45,000 280 | 0.005 | 0.005
T 50,000 320 | 0.007 | 0.01 |38,000 230 | 0.005 | 0.005 | 38,000 210 | 0.005 | 0.005 | 37,000 200 | 0.005 | 0.005
.2 50,000 730 | 0.007 | 0.02 |50,000 600 | 0.005 | 0.01 50,000 570 | 0.005 | 0.01 50,000 570 | 0.005 | 0.005
015 05 ? 03 50,000 580 | 0.007 | 0.01 [45,000 480 | 0.005 | 0.005 | 45,000 450 | 0.005 | 0.005 | 45,000 450 | 0.005 | 0.005
1 i 50,000 610 | 0.007 | 0.02 |47,000 510 | 0.005 | 0.01 47,000 480 | 0.005 | 0.01 47,000 480 | 0.005 | 0.005
a 50,000 580 | 0.007 | 0.01 |45,000 480 | 0.005 | 0.005 | 45,000 450 | 0.005 | 0.005 | 45,000 450 | 0.005 | 0.005
2 50,000 970 [ 0.015| 0.04 |50,000 800 | 0.01 0.02 | 50,000 760 | 0.01 0.02 | 50,000 760 | 0.01 0.01
T 50,000 670 | 0.012 | 0.03 |45,000 550 | 0.008 | 0.015 | 45,000 520 | 0.008 | 0.015 | 45,000 520 | 0.008 | 0.01
0.5° T 48,000 540 | 0.007 | 0.02 43,000 500 | 0.005 | 0.01 43,000 470 | 0.005 | 0.01 43,000 470 | 0.005 | 0.01
02 E 03 45,000 480 | 0.007 | 0.02 |40,000 420 | 0.005 | 0.01 40,000 400 | 0.005 | 0.01 40,000 400 | 0.005 | 0.01
6 40,000 400 | 0.007 | 0.01 |36,000 370 | 0.005 | 0.005 | 36,000 350 | 0.005 | 0.005 | 35,000 340 | 0.005 | 0.005
a4 50,000 670 | 0.012 | 0.03 |45,000 550 | 0.008 | 0.015 | 45,000 520 | 0.008 | 0.015 | 45,000 520 | 0.008 | 0.01
1 T 48,000 540 | 0.007 | 0.02 |43,000 500 | 0.005 | 0.01 43,000 470 | 0.005 | 0.01 43,000 470 | 0.005 | 0.01
T 45,000 480 | 0.007 | 0.02 |40,000 420 | 0.005 | 0.01 40,000 400 | 0.005 | 0.01 40,000 400 | 0.005 | 0.01
a 50,000 | 1,200 | 0.015 | 0.04 (48,000 900 | 0.01 0.02 | 48,000 850 | 0.01 0.02 | 48,000 850 | 0.01 0.015
05 I 38,000 940 (0.015| 0.02 |38,000 500 | 0.01 0.01 38,000 470 | 0.01 0.01 38,000 470 | 0.01 0.01
8 30,000 760 | 0.007 | 0.02 |30,000 400 | 0.005 | 0.01 30,000 380 | 0.005 | 0.01 29,000 360 | 0.005 | 0.01
T 30,000 500 | 0.005 | 0.02 |30,000 400 | 0.005 | 0.01 30,000 300 | 0.005 | 0.01 29,000 250 | 0.005 | 0.01
0.25 4 0.3° |[50,000 | 1,200 |0.015| 0.04 [48,000 900 | 0.01 0.02 | 48,000 850 | 0.01 0.02 | 48,000 850 | 0.01 0.01
T 50,000 | 1,200 | 0.015 | 0.04 (48,000 900 | 0.01 0.02 | 48,000 850 |0.01 0.02 | 48,000 850 | 0.01 0.01
1 T 50,000 | 1,200 | 0.015 | 0.04 (48,000 900 | 0.01 0.02 | 48,000 850 | 0.01 0.02 | 48,000 850 | 0.01 0.01
T 30,000 760 | 0.007 | 0.02 |30,000 400 | 0.005 | 0.01 30,000 380 | 0.005 | 0.01 29,000 360 | 0.005 | 0.01
? 30,000 760 | 0.007 | 0.02 |30,000 400 | 0.005 | 0.01 30,000 380 | 0.005 | 0.01 29,000 360 | 0.005 | 0.01
2 50,000 | 1,550 | 0.03 0.06 |50,000| 1,200 |0.02 |0.03 50,000 | 1,100 |0.02 |0.03 50,000 | 1,100 |0.02 |0.03
T 50,000 | 1,350 | 0.03 0.06 |45,000| 1,000 |0.02 |0.03 | 45,000 950 |0.02 |0.03 | 45,000 950 |0.02 |0.03
T 35,000 960 | 0.015| 0.04 | 30,000 680 | 0.01 0.02 30,000 640 | 0.01 0.02 30,000 640 | 0.01 0.02
0.5° T 30,000 720 | 0.015| 0.04 |26,000 600 | 0.01 0.02 26,000 570 | 0.01 0.02 25,000 540 |0.01 0.02
T 30,000 500 | 0.015| 0.04 |26,000 480 | 0.01 0.02 26,000 450 | 0.01 0.02 25,000 380 | 0.01 0.02
? 30,000 500 | 0.01 0.04 |26,000 480 | 0.007 | 0.02 26,000 450 | 0.007 | 0.02 25,000 380 | 0.007 | 0.01
03 T 0.3° | 30,000 400 | 0.007 | 0.04 |26,000 380 | 0.005 | 0.02 26,000 360 |0.005 | 0.02 25,000 300 | 0.005 | 0.01
4 50,000 | 1,350 | 0.03 0.06 |45,000| 1,000 |0.02 |0.03 |45,000 950 |0.02 |0.03 | 45,000 950 (0.02 |0.03
T 35,000 960 | 0.015| 0.04 | 30,000 680 | 0.01 0.02 30,000 640 | 0.01 0.02 30,000 640 | 0.01 0.02
. T 35,000 960 | 0.015| 0.04 | 30,000 680 | 0.01 0.02 30,000 640 |0.01 0.02 30,000 640 |0.01 0.02
! T 30,000 720 | 0.015| 0.04 |26,000 600 | 0.01 0.02 26,000 570 | 0.01 0.02 25,000 540 | 0.01 0.02
? 30,000 720 | 0.015| 0.04 |26,000 600 | 0.01 0.02 26,000 570 | 0.01 0.02 25,000 540 | 0.01 0.02
? 30,000 500 | 0.015| 0.04 |26,000 480 | 0.01 0.02 26,000 450 | 0.01 0.02 25,000 380 |0.01 0.02
4 50,000 | 1,750 | 0.06 0.16 |48,000| 1,600 {004 |0.08 |48000| 1,500 [0.04 |0.06 |48000| 1,500 |[0.04 |0.04
05 I 43,000 | 1,600 | 0.045| 0.1 34,000 950 | 0.03 |0.05 34,000 900 (0.03 |0.05 34,000 900 |0.02 |0.025
8 32,000 | 1,250 | 0.045 | 0.1 30,000 800 | 0.03 |0.05 30,000 760 |0.03 |0.05 30,000 760 |0.02 |0.025
04 ? 0.3° [24,000 720 | 0.01 0.04 |23,000 450 | 0.005 | 0.01 23,000 420 | 0.005 | 0.01 23,000 420 | 0.005 | 0.025
8 43,000 | 1,600 | 0.045| 0.1 34,000 950 | 0.03 |0.05 34,000 900 (0.03 |0.05 34,000 900 |0.02 |0.025
1 ? 32,000 | 1,250 | 0.045| 0.1 30,000 800 |0.03 |0.05 30,000 760 |0.03 |0.05 30,000 760 |0.02 |0.025
? 24,000 720 | 0.01 0.04 |23,000 450 | 0.005 | 0.01 23,000 420 | 0.005 | 0.01 23,000 420 | 0.005 | 0.015
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Highly rigid machines and tool holders should be used. If not, machining should be kept
below above-mentioned conditions.

Tool vibrations should be kept at a minimum level for maximum accuracy.

Use a suitable cutting fluid with high smoke retardant properties.

For the milling of corners or removal of residue, reduce the cutting depth and feed to 70%.

More stable high-feed machining in corners can be attained by setting an R insertion or
deceleration on the CAM or machine side.

When cutting load fluctuates (in the corners, etc.) or when high precision is

required, be sure to control the rotational speed.

When cutting at greater than the recommended cutting angle, reduce the feed.

When cutting load is fluctuating, or when higher milling accuracy is required, keep
machining conditions below the above-mentioned values.

When the rotational speed does not meet the recommended conditions, reduce the feed in
proportion to the RPM that is suitable for your machine.

. The chart above is intended as general guidelines for reference only. The given values

should be adjusted individually based on actual machining conditions.

. The cutting conditions are intended for intermediate machining after roughing.
. When the work includes extensive roughing including flat areas, chattering is more likely to occur.
. If the cutting depth is shallow, increase the cutting speed appropriately to minimize chattering.
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t}] E WORK MATERIAL COPPER - COPPER ALLOY FC250 - 88400 - S55C - NAK55 SKT- SKD61- NAKE5-NAK8O - HPM1 - DH
ﬁ” (.2) i __ ~32HRC __ 33"—’4'|HF%C«E 42’~-'5CJHF§C“E
28 o I |me NG Sp memm TRRG, | sm lwems| JERGG | g wsewm) JRRGD | e (mswe) JRROD
1/_1:% on | £ Catnghnge| (MIn~") | (mm/min) | gp Pf (min=) | (mm/min) | gp Pf (min=) | (mm/min) | gp Pf (min=") | (mm/min) | gp Pf
%% | 6 | 47,000 | 2,850 |0.075| 02 |36,000| 2,300 |0.05 |0.1 36,000 | 2,100 |0.05 |0.08 | 36,000| 2,100 |0.05 |0.05
8 30,000 | 2,350 | 0.075| 0.15 |27,000| 1,700 |0.05 |O0.1 27,000 | 1,600 005 |0.08 |27000| 1,600 |0.05 |0.05
\;(V o | 27,000 | 2,000 | 0.075| 0.15 |26,000| 1,600 |0.05 |O0.1 26,000 | 1,500 |0.05 |0.08 |26,000| 1,500 |0.05 |0.05
IT EEN 24,000 | 1,400 | 0.015| 0.04 |22,000| 1,100 |0.01 |[0.02 |22000| 1,000 |0.01 |0.05 |21,000 950 | 0.01 |0.02
8 05" E 24,000 | 1,000 | 0.015 | 0.04 |22,000 770 |0.01 |0.02 |22,000 700 | 0.01 |0.02 |21,000 680 | 0.01 |0.02
é |18 | 24,000 | 1,000 | 0.01 0.04 | 22,000 770 | 0.007 | 0.02 | 22,000 700 | 0.007 |0.02 | 21,000 680 | 0.007 | 0.02
B 20 24,000 | 1,000 | 0.01 0.03 | 22,000 770 | 0.007 | 0.015 | 22,000 700 | 0.007 | 0.015 | 21,000 680 | 0.007 | 0.015
D 25 | 20,000 800 | 0.01 0.03 | 18,000 600 | 0.007 | 0.015 | 18,000 480 | 0.007 | 0.015 | 17,000 550 | 0.007 | 0.015
130 | 20,000 800 | 0.007 | 0.03 |18,000 600 | 0.005 | 0.015 | 18,000 480 | 0.005 | 0.015 | 17,000 550 | 0.005 | 0.015
135 | 15,000 550 | 0.005 | 0.03 | 14,000 450 | 0.005 | 0.01 12,000 400 | 0.005 | 0.01 11,000 350 | 0.005 | 0.01
10 30,000 | 2,350 | 0.075| 0.15 |27,000| 1,700 |0.05 |O0.1 27,000 | 1,600 005 |0.05 |27,000| 1,600 |0.05 |0.05
16 | 24,000 | 1,400 | 0.015| 0.04 |22,000| 1,100 |0.01 |0.02 |22000| 1,000 |0.01 |0.02 |21,000 950 | 0.01 |0.02
20 | 24,000 | 1,000 | 0.015| 0.04 22,000 770 |0.01 |0.02 | 22,000 700 |0.01 |0.02 |21,000 680 |0.01 |0.015
25 | 24,000 | 1,000 | 0.015 | 0.04 22,000 770 |0.01 |0.02 |22000 700 | 0.01 |0.02 |21,000 680 | 0.01 |0.015
0.5 1 E 0.3° |24,000| 1,000 | 0.01 0.04 | 22,000 770 | 0.007 | 0.02 | 22,000 700 | 0.007 |0.02 | 21,000 680 | 0.007 |0.015
35 24,000 | 1,000 | 0.01 0.03 | 22,000 770 | 0.007 | 0.015 | 22,000 700 | 0.007 | 0.015 | 21,000 680 | 0.007 |0.015
140 | 22,000 | 1,000 | 0.01 0.03 | 20,000 770 | 0.007 | 0.015 | 20,000 700 | 0.007 | 0.015 | 19,000 680 | 0.007 | 0.015
50 | 20,000 800 | 0.01 0.03 | 18,000 600 | 0.007 | 0.015 | 18,000 480 | 0.007 | 0.015 | 17,000 550 | 0.007 | 0.01
60 | 18,000 800 | 0.007 | 0.03 |16,000 600 | 0.005 | 0.015 | 16,000 480 |0.005 | 0.015 | 15,000 550 | 0.005 | 0.015
170 | 15,000 600 | 0.005 | 0.03 | 14,000 480 | 0.005 | 0.015 | 13,000 380 | 0.005 | 0.015 | 12,000 450 | 0.005 | 0.015
8 47,000 | 2,850 | 0.075| 0.2 |36,000| 2,300 |0.05 |O0.1 36,000 | 2,100 |0.05 |0.08 | 36,000| 2,100 |0.05 |0.05
0 | 30,000 | 2,350 | 0.075| 0.156 |27,000| 1,700 |0.05 |O0.1 27,000 | 1,600 (005 |0.08 |27000| 1,600 |0.05 |0.05
2 | 30,000 | 2,350 | 0.075| 0.15 |27,000| 1,700 |0.05 |O0.1 27,000 | 1,600 005 |0.08 |27,000| 1,600 |0.05 |0.05
15 E 24,000 | 1,400 | 0.015| 0.04 |22,000| 1,100 |0.01 |002 |22000| 1,000 |0.01 |0.02 |21,000 950 | 0.01 |0.02
20 24,000 | 1,400 | 0.015| 0.04 (22,000| 1,100 |0.01 |002 |22000| 1,000 |0.01 |0.02 |21,000 950 | 0.01 |0.02
25 | 24,000 | 1,400 | 0.015| 0.04 |22,000| 1,100 |0.01 |0.02 |22000| 1,000 |0.01 |0.02 |21,000 950 | 0.01 |0.02
130 | 24,000 | 1,000 | 0.015| 0.04 22,000 770 |0.01 |0.02 | 22000 700 |0.01 |0.02 |21,000 680 | 0.01 |0.02
35 | 24,000 | 1,000 | 0.015| 0.04 22,000 770 |0.01 |0.02 | 22,000 700 | 0.01 |0.02 |21,000 680 | 0.01 |0.02
2° |45 24,000 | 1,400 | 0.015| 0.04 (22,000 | 1,100 |0.01 |0.02 |22000| 1,000 |0.01 |0.02 |21,000 950 | 0.01 |0.02
.12 30,000 | 2,000 | 0.09 0.21 |25,000| 1,700 | 0.06 |0.12 | 25000 | 1,600 |0.06 |O0.1 25,000 | 1,600 | 0.06 |0.06
05 25 | 24,000 | 1,000 | 0.02 0.04 | 22,000 770 | 0.015 | 0.02 | 22,000 700 | 0.015|0.02 | 21,000 680 | 0.015 | 0.03
06 | 1° 2 | 03 30,000 | 2,200 | 0.09 0.21 |25,000| 2,000 (006 |0.12 | 25000 | 2,000 |0.06 |O0.1 25,000 | 1,900 |0.06 |0.06
25 30,000 | 2,000 | 0.04 0.21 |25,000| 1,700 |0.06 |0.09 |25000 1,600 |0.06 |(0.05 |25000 1600 |0.02 |0.03
15 12 | 30,000 | 2,200 | 0.09 0.21 |25,000| 2,000 (006 |0.12 | 25000 | 2,000 |0.06 |O0.1 25,000 | 1,900 |0.06 |0.06
25 30,000 | 2,000 | 0.05 0.21 |25000(| 1,700 |0.06 |0.12 | 25000| 1,600 |0.06 |O0.1 25,000 | 1,600 |0.05 |0.06
8 32,000 | 3,000 | 0.12 0.3 |30,000| 2,900 |0.075 |0.15 | 30,000 | 2,700 |0.075 |0.12 | 30,000 | 2,700 | 0.075 | 0.1
0 | 30,000 | 2,650 | 0.12 0.3 |24,000| 2,300 |0.075|0.15 | 24,000 | 2,100 [0.075|0.12 | 24,000 | 2,100 | 0.075 | 0.1
2 | 30,000 | 2,400 | 0.12 0.3 |24,000| 2,000 |0.075|0.15 | 24,000 | 1,900 [0.075|0.12 | 24,000| 1,900 |0.075|0.1
05 E 24,000 | 1,400 | 0.12 0.2 |21,000| 1,400 |0.075 | 0.1 21,000 | 1,300 |0.075|0.09 |21,000| 1,300 |0.05 |0.06
20 22,000 | 1,400 | 0.1 0.2 18,000 | 1,200 {005 |O.1 18,000 | 1,100 |0.05 |0.07 | 17,000| 1,100 |0.03 |0.03
25 | 22,000 | 1,100 | 0.1 0.2 18,000 | 1,000 {005 |O.1 18,000 900 |0.05 |0.07 | 17,000 900 | 0.02 |0.03
130 | 22,000 | 1,100 | 0.075 | 0.2 18,000 | 1,000 | 0.035 | 0.1 18,000 900 | 0.035 | 0.07 | 17,000 900 | 0.01 |0.03
0.75 '35 | 03 20,000 | 1,000 | 0.05 0.2 17,000 | 9,000 003 |O.1 17,000 800 | 0.03 |0.07 | 15,000 800 | 0.01 |0.03
10 32,000 | 3,000 |0.12 0.3 |30,000| 2,900 |0.075|0.15 | 30,000| 2,700 |0.075|0.12 | 30,000 | 2,700 | 0.075 | 0.1
2 | 30,000 | 2,650 | 0.12 0.3 |24,000| 2,300 |0.075|0.15 | 24,000 | 2,100 [0.075|0.12 | 24,000 | 2,100 | 0.075 | 0.1
16 | 30,000 | 2,400 | 0.12 0.3 |24,000| 2,000 | 0.075|0.15 | 24,000 | 1,900 [0.075|0.12 | 24,000| 1,900 |0.075|0.1
1 |20 | 24,000 | 1,400 | 0.12 0.2 |21,000| 1,400 |0.075 |0.1 21,000 | 1,300 |0.075|0.09 |21,000| 1,300 |0.05 |0.06
25 | 22,000 | 1,400 | 0.1 0.2 18,000 | 1,200 |0.05 |0.1 18,000 | 1,100 |0.05 |0.09 | 17,000| 1,100 |0.05 |0.06
130 | 22,000 | 1,400 | 0.07 0.2 18,000 | 1,200 {005 |O.1 18,000 | 1,100 |0.05 |0.07 | 17,000| 1,100 |0.03 |0.03
35 | 22,000 | 1,100 | 0.07 0.2 18,000 | 1,000 {005 |O.1 18,000 900 |0.05 |0.07 | 17,000 900 | 0.02 |0.03
PiRE
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WORK MATERIAL COPPER - GOPPER ALLOY FC250 - SS400 - S55C - NAKS5 SKT- SKD61- NAKE5-NAK8Q - HPM1 - DH
~32HRC 33 ~41HRC 42 ~50HRC
an Cutting Angle (min=") | (mm/min) ap Pf (min=") | (mm/min) ap Pf (min=" | (mm/min) ap Pf (min=") | (mm/min) ap Pf
10 32,000 | 3,000 | 0.12 0.3 |30,000| 2,900 |0.075|0.15 | 30,000 | 2,700 | 0.075|0.12 | 30,000 | 2,700 | 0.075 | 0.1
2 | 32,000 | 3,000 |0.12 0.3 |30,000| 2,900 |0.075|0.15 | 30,000 | 2,700 | 0.075|0.12 | 30,000 | 2,700 | 0.075 | 0.1
6 | 30,000 | 2,400 | 0.12 0.3 |24,000| 2,000 |0.075|0.15 | 24,000 | 1,900 |0.075|0.12 | 24,000 | 1,900 |0.075 | 0.1
075 1.5° E 03 30,000 | 2400 | 0.12 0.3 |24,000| 2,000 |0.075|0.15 | 24,000 | 1,900 |0.075|0.12 | 24,000 | 1,900 |0.08 |O0.1
25 24,000 | 1,400 | 0.1 0.2 |21,000| 1,400 |0.075 | 0.1 21,000 | 1,300 |0.075 |0.09 |21,000| 1,300 |0.05 |0.06
130 | 24,000 | 1,400 | 0.1 0.2 (21,000 | 1,400 |0.075 | 0.1 21,000 | 1,300 |0.075|0.09 |21,000| 1,300 |0.05 |0.06
135 | 22,000 | 1,400 | 0.05 0.2 |18,000| 1,200 |0.05 |0.1 18,000 | 1,100 |0.05 |0.07 |17,000| 1,100 |0.02 |0.03
2° |386 24,000 | 1,400 | 0.1 0.2 |21,000| 1,400 |0.075 | 0.1 21,000 | 1,300 |0.075|0.09 |21,000| 1,300 |0.05 |0.06
8 27,000 | 3,350 | 0.15 04 (25,000 | 2,600 |0.1 0.2 25,000 | 2400 | 0.1 0.2 23,000 | 2,200 | 0.1 0.2
0 | 22,000 | 3,050 | 0.15 04 |20,000 | 2400 | 0.1 0.2 20,000 | 2,200 | 0.1 0.2 19,000 | 2,000 | 0.1 0.2
2 | 22,000 | 3,050 | 0.15 04 |20,000 | 2,400 | 0.1 0.2 20,000 | 2,200 | 0.1 0.2 19,000 | 2,000 | 0.1 0.2
e | 15,000 | 2400 | 0.15 03 |15000| 1,800 |0.1 0.2 15,000 | 1,700 | 0.1 0.2 14,000 | 1,500 | 0.1 0.2
0520 | 15,000 | 2,200 | 0.15 0.2 |[14,000| 1,700 | 0.1 0.1 14,000 | 1,600 | 0.1 0.1 13,000 | 1,400 | 0.1 0.1
25 | 12,000 | 1,200 | 0.1 0.2 |[12,000| 1,200 |[0.05 |O0.1 11,000 | 1,100 |0.05 (0.1 10,000 | 1,000 |0.05 (0.1
130 | 12,000 | 1,000 | 0.1 02 |12,000| 1,000 |005 |O0.1 11,000 900 |0.05 |0.1 10,000 800 |0.05 |0.1
135 | 12,000 | 1,000 |0.075| 02 |12,000| 1,000 |0.03 |O0.1 11,000 900 |0.03 |0.1 10,000 800 | 0.03 |0.1
140 | 12,000 800 | 0.05 0.2 |12,000 800 | 0.02 |0.1 11,000 800 |0.02 |0.1 10,000 700 |0.02 |0.1
16 22,000 | 3,050 | 0.15 04 |20,000 | 2400 | 0.1 0.2 20,000 | 2,200 | 0.1 0.2 19,000 | 2,000 | 0.1 0.2
20 | 15,000 | 2,400 | 0.15 0.3 |[15,000| 1,800 | 0.1 0.2 15,000 | 1,700 | 0.1 0.2 14,000 | 1,500 | 0.1 0.2
25 | 15,000 | 2,200 | 0.15 0.2 |[14,000| 1,700 | 0.1 0.1 14,000 | 1,600 | 0.1 0.1 13,000 | 1,400 | 0.1 0.1
1 130 | 03 |1 4,000 | 2,200 | 0.15 02 |14,000| 1,700 | 0.1 0.1 14,000 | 1,600 | 0.1 0.1 13,000 | 1,400 |0.07 |O.1
1 |35 | 12,000 | 1,200 | 0.1 0.2 |[12,000| 1,200 |0.05 |0.1 11,000 | 1,100 |0.05 (0.1 10,000 | 1,000 |0.05 |O0.1
140 | 12,000 | 1,000 | 0.1 0.2 |(12,000| 1,000 |0.05 |O0.1 11,000 900 |0.05 |0.1 10,000 800 |0.05 |0.1
50 | 12,000 | 1,000 |0.075| 0.2 |12,000| 1,000 |0.03 |O0.1 11,000 900 | 0.03 | 0.1 10,000 800 | 0.03 |0.1
60 | 12,000 800 | 0.05 0.2 |12,000 800 | 0.02 |0.1 11,000 800 |0.02 |0.1 10,000 700 |0.02 |0.1
170 | 12,000 800 | 0.03 0.1 12,000 800 |0.01 |0.05 | 11,000 800 |0.01 |0.05 | 10,000 700 | 0.01 |0.05
16 22,000 | 3,050 | 0.2 04 20,000 | 2,400 |0.1 0.2 20,000 | 2,200 | 0.1 0.2 19,000 | 2,000 | 0.1 0.2
20 | 22,000 | 3,050 | 0.2 04 |20,000 | 2400 | 0.1 0.2 20,000 | 2,200 | 0.1 0.2 19,000 | 2,000 | 0.1 0.2
. E 15,000 | 2,400 | 0.15 0.3 |[15,000| 1,800 | 0.1 0.2 15,000 | 1,700 | 0.1 0.2 14,000 | 1,500 | 0.1 0.2
15 30 15,000 | 2,200 | 0.15 0.2 |[14,000| 1,700 | 0.1 0.1 14,000 | 1,600 | 0.1 0.1 13,000 | 1,400 | 0.1 0.1
135 | 15,000 | 2,200 | 0.15 0.2 |[14,000| 1,700 | 0.1 0.1 14,000 | 1,600 | 0.1 0.1 13,000 | 1,400 | 0.1 0.1
1415] 12,000 | 1,200 | 0.1 0.2 |(12,000| 1,200 |0.05 |O0.1 11,000 | 1,100 |0.05 (0.1 10,000 | 1,000 |0.05 (0.1
2 [31.5 15,000 | 2,400 | 0.15 0.3 |[15,000| 1,800 | 0.1 0.2 15,000 | 1,700 | 0.1 0.2 14,000 | 1,500 | 0.1 0.2
8 32,000 | 4,600 | 0.2 0.6 |30,000| 4500 |0.15 |03 30,000 | 4200 |0.15 |03 25,000 | 3500 |0.15 |03
o | 28,000 | 4,000 | 0.2 0.6 |25,000| 3800 |0.15 |0.3 25,000 | 3600 |0.15 |0.3 20,000 | 2,800 |0.15 |0.3
15 | o5 E 03 28,000 | 4,000 | 0.2 0.6 |25,000| 3800 |0.15 |03 25,000 | 3,600 |0.15 |03 20,000 | 2,800 |0.15 |03
16 22,000 | 2,900 | 0.2 0.6 |18000| 2,700 |0.15 |0.3 18,000 | 2,500 |0.15 |0.3 15,000 | 2,000 |0.15 [0.3
20 | 20,000 | 2,600 | 0.15 04 |16,000 | 2,000 |0.1 0.2 16,000 | 1,900 | 0.1 0.2 13,000 | 1,500 | 0.1 0.2
25 | 16,000 | 2200 [0.15 | 04 [14000] 1,800 |0.1 |02 |14000] 1,700 [0.1 |02 [11,000] 1,300 [0.1 |02
RE
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deceleration on the CAM or machine side.

When cutting load fluctuates (in the corners, etc.) or when high precision is

required, be sure to control the rotational speed.

When cutting at greater than the recommended cutting angle, reduce the feed.

When cutting load is fluctuating, or when higher milling accuracy is required, keep
machining conditions below the above-mentioned values.

When the rotational speed does not meet the recommended conditions, reduce the feed in
proportion to the RPM that is suitable for your machine.

. The chart above is intended as general guidelines for reference only. The given values

should be adjusted individually based on actual machining conditions.

. The cutting conditions are intended for intermediate machining after roughing.
. When the work includes extensive roughing including flat areas, chattering is more likely to

occur.

. If the cutting depth is shallow, increase the cutting speed appropriately to minimize

chattering.
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| RIEESEEEYEES
WXL-PC-EBD =& #]) #ill HIGH-SPEED LIGHT MILLING

BER
st . e 1 .
DHIPJL*SI- %lﬁ : %ﬁé@ MTD%{EET%%i@BOﬁS’%;ES HARDENED ﬁEEEEPRzmHE%g%NED STEELS
WORK MATERIAL COPPER - COPPER ALLOY FC250 - SS400 - S55C - NAKE5 SKT- SKD61- NAKE5-NAK8O - HPM1 - DH
~32HRC 33 ~41HRC 42 ~50HRC
n |2 |m<|D\GR| So2, momm TRRGD, | e mmwm JRERG) | mm wems) DEROG | em wemm DRERGTO
én Catnghnge| (MIn~") | (mm/min) | gp Pf (min=) | (mm/min) | gp Pf (min=) | (mm/min) | gp Pf (min=") | (mm/min) | gp Pf
30 16,000 | 1,800 | 0.125| 0.2 |12,000| 1,200 |0.05 |O0.1 12,000 | 1,100 |0.05 |0.1 9,000 820 |0.05 |0.1
. 35 | 12,000 | 1,000 | 0.075| 0.1 10,000 800 | 0.03 | 0.05 9,000 760 | 0.03 |0.05 7,800 590 |0.03 | 0.05
08 a0 | 12,000 800 | 0.075 | 0.1 10,000 600 | 0.03 |0.05 9,000 600 |0.03 |0.05 7,800 480 | 0.03 | 0.05
50 | 10,000 650 | 0.05 | 0.1 8,000 500 | 0.02 |0.05 7,500 500 |0.02 |0.05 6,200 400 |0.02 |0.05
20 22,000 | 2,900 | 0.2 06 |18000| 2,700 |0.15 | 0.3 18,000 | 2500 |0.15 | 0.3 15,000 | 2000 |0.15 | 0.3
25 | 20,000 | 2,600 | 0.2 04 |16,000| 2,000 |0.1 0.2 16,000 | 1,900 | 0.1 0.2 13,000 | 1,500 | 0.1 0.2
130 | 16,000 | 2,200 | 0.2 04 |14,000| 1,800 | 0.1 0.2 14,000 | 1,700 | 0.1 0.2 11,000 | 1,300 | 0.1 0.2
1 E 16,000 | 1,800 | 0.125| 0.2 |12,000| 1,200 |0.05 |O0.1 12,000 | 1,100 |0.05 |0.1 9,000 820 |0.05 |0.1
40 16,000 | 1,800 | 0.125| 0.2 |12,000| 1,200 |0.05 |O0.1 12,000 | 1,100 |0.05 |0.1 9,000 820 |0.05 |0.1
15 E 0.3 12,000 | 1,000 | 0.075 | 0.1 10,000 800 | 0.03 |0.05 9,000 760 |0.03 |0.05 7,800 590 |0.03 |0.05
60 12,000 800 | 0.075 | 0.1 10,000 600 | 0.03 | 0.05 9,000 600 |0.03 |0.05 7,800 480 | 0.03 |0.05
170 | 10,000 650 | 0.05 | 0.1 8,000 500 |0.02 |0.05 7,500 500 |0.02 |0.05 6,200 400 |0.02 |0.05
20 22,000 2900 |0.25 | 06 |18000| 2,700 |0.15 |0.3 18,000 | 2500 |0.15 | 0.3 15,000 | 2000 |0.15 | 0.3
25 | 20,000 | 2,600 | 0.2 04 |16,000| 2,000 | 0.1 0.2 16,000 | 1,900 | 0.1 0.2 13,000 | 1,500 | 0.1 0.2
30 | 20,000 | 2,600 | 0.2 04 |16,000| 2,000 |0.1 0.2 16,000 | 1,900 | 0.1 0.2 13,000 | 1,500 | 0.1 0.2
15° E 16,000 | 2,200 | 0.2 04 |14,000| 1,800 | 0.1 0.2 14,000 | 1,700 | 0.1 0.2 11,000 | 1,300 | 0.1 0.2
|40 | 16,000 | 2,200 | 0.2 04 |14,000| 1,800 | 0.1 0.2 14,000 | 1,700 | 0.1 0.2 11,000 | 1,300 | 0.1 0.2
50 16,000 | 1,800 | 0.125| 0.2 |12,000| 1,200 |0.05 |O0.1 12,000 | 1,100 |0.05 |0.1 9,000 820 |0.05 |0.1
625 12,000 | 1,000 | 0075 | 0.1 10,000 800 | 0.08 |0.05 9,000 760 |0.03 |0.05 7,800 590 |0.03 |0.05
475 16,000 | 2200 | 025 | 04 |14,000| 1,800 | 0.1 0.2 14,000 | 1,700 | 0.1 0.2 11,000 | 1,300 | 0.1 0.2
20 20,000 | 3,450 | 0.4 06 |18000| 3,200 |0.2 0.5 18,000 | 3,000 | 0.2 0.5 14,000 | 2,300 | 0.2 04
30 | 18,000 | 3,000 | 04 05 |16,000| 2,800 |0.2 04 16,000 | 2600 | 0.2 04 12,000 | 1,900 |02 04
1 |40 | 18,000 | 3000 025 | 0.6 |16,000| 2,800 | 0.1 0.3 16,000 | 2,600 | 0.1 0.3 12,000 | 1,900 | 0.1 0.3
2 50 | 05 |1 4,000| 2200 |025 | 04 |12,000| 1,800 |0.1 0.2 12,000 | 1,700 | 0.1 0.2 9,000 | 1,700 | 0.1 0.2
60 | 16,000 | 1,800 | 0.125 | 02 |12,000| 1,200 |0.05 |O0.1 12,000 | 1,100 |0.05 |O0.1 9,000 820 |0.05 |0.1
1.5°|44.2 18,000 | 3000 025 | 0.6 |16,000| 2,800 | 0.1 0.3 16,000 | 2,600 | 0.1 0.3 12,000 | 1,900 | 0.1 0.3
2° |34 20,000 | 3450 | 0.4 06 |18000| 3,200 |0.2 0.5 18,000 | 3,000 |0.2 0.5 14,000 | 2,300 | 0.2 0.5
30 20,000 | 3,400 | 0.4 0.75 |15000| 3,200 | 0.2 0.3 15,000 | 3,000 | 0.2 0.3 12,000 | 2400 | 0.2 0.3
1 |40 | 16,000 | 2,900 | 025 | 0.75 | 14,000 | 2,500 | 0.1 0.3 14,000 | 2,300 | 0.1 0.3 11,000 | 1,800 | 0.1 0.3
o5 60 | 05 12,000 | 1,800 | 025 | 05 |10,000| 1,200 | 0.1 0.2 10,000 | 1,100 | 0.1 0.2 8,000 880 | 0.1 0.2
15° |26.9] 18,000 | 3,800 | 0.5 125 /16,000 | 3,500 |0.25 |05 16,000 | 3,300 |025 |05 12,000 | 2400 |025 |05
65.1 14,000 | 2200 | 025 | 0.75 |12,000| 1,600 | 0.1 0.3 12,000 | 1,500 | 0.1 0.3 9,000 | 1,100 | 0.1 0.3
2° |50.1 16,000 | 2,900 | 025 | 0.75 | 14,000 | 2,500 | 0.1 0.3 14,000 | 2,300 | 0.1 0.3 11,000 | 1,800 | 0.1 0.3
30 14,000 | 4,000 | 0.6 125 /12,000 | 3,200 | 0.3 0.5 12,000 | 3,000 | 0.3 0.5 9,000 | 2,250 | 0.3 0.5
la0 | 10,000 | 3,200 | 0.6 1.25 |10,000 | 2,600 | 0.3 0.5 10,000 | 2400 |03 0.5 8,000 | 1,900 |0.3 0.5
1 E 9,000 | 3,000 | 0.4 1 9,000 | 2,300 | 0.2 04 9,000 | 2,100 |0.2 04 7,000| 1,600 |0.2 04
60 . | 9,000 2800 | 04 0.75 | 9,000 | 2,000 |0.2 0.3 9,000 | 1,900 |0.2 0.3 7,000 | 1,400 |0.2 0.3
S 170 | 08 7,000 | 2,300 | 04 0.75 | 7000| 1,600 |0.2 0.3 7,000| 1,500 |0.2 0.3 5500 | 1,100 |0.2 0.3
80 | 6,000 | 2,000 | 0.3 0.75 | 6000| 1,300 |0.15 |03 6,000 | 1,200 |[0.15 |03 5,000 900 |0.15 |03
1.5°149 10,000 | 3,200 | 0.6 125 /10,000 | 2,600 | 0.3 0.5 10,000 | 2400 |03 0.5 8,000 | 1,900 |0.3 0.5
2° |36 14,000 | 4,000 | 0.6 125 |12,000| 3,200 | 0.3 0.5 12,000 | 3,000 | 0.3 0.5 9,000 | 2,250 | 0.3 0.5
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Highly rigid machines and tool holders should be used. If not, machining should be kept
below above-mentioned conditions.

Tool vibrations should be kept at a minimum level for maximum accuracy.

Use a suitable cutting fluid with high smoke retardant properties.

For the milling of corners or removal of residue, reduce the cutting depth and feed to 70%.

More stable high-feed machining in corners can be attained by setting an R insertion or
deceleration on the CAM or machine side.

When cutting load fluctuates (in the corners, etc.) or when high precision is

required, be sure to control the rotational speed.

When cutting at greater than the recommended cutting angle, reduce the feed.

When cutting load is fluctuating, or when higher milling accuracy is required, keep
machining conditions below the above-mentioned values.

When the rotational speed does not meet the recommended conditions, reduce the feed in
proportion to the RPM that is suitable for your machine.

. The chart above is intended as general guidelines for reference only. The given values

should be adjusted individually based on actual machining conditions.

. The cutting conditions are intended for intermediate machining after roughing.
. When the work includes extensive roughing including flat areas, chattering is more likely to

occur.

. If the cutting depth is shallow, increase the cutting speed appropriately to minimize

chattering.



| RIEEIEEEYES Recommended Milling Conditions
WXL-HS-EBD

DNCEFF= 4R KB LA R RISE LRI R RIS B S B REIR, Caution: Sparks generated during operation or heat caused by tool breakage can
BB KIEE, cause fire. Be sure to use all proper fire-prevention measures. o
m
(@]
AR ] E AW - RN VEAEREN - FRREHN - 555N 2
n H-EE5E MILD STEELS - CARBON STEELS HARDENED STEELS - PREHARDENED STEELS - STAINLESS STEELS =
OGS COPPER - COPPER ALLOY FC250 - SS400 - S55C SKT - SKDB1 - NAK5S - NAKSO - HPM1 - DH z
MATERIAL m
~32HRC 33 ~41HRC 42 ~50HRC ¥ =
BiE | HERE PIiRE (mm) iR | HREE TIiRE (mm) iR | REEE PIiRE (mm) iR | HEERE HiRE (mm) \ZJ =
R SPEED | FEED DEPTH OF CUT | SPEED | FEED DEPTH OF CUT | SPEED | FEED DEPTHOFCUT | SPEED | FEED DEPTH OF CUT ﬁ'_] Z
(min=" | (mm/min) ap Pf (min=") | (mm/min) ap Pf (min=") | (mm/min) ap Pf (min=" | (mm/min) ap Pf % 8
P2R
RO.1 50,000 540 0.01 0.02 50,000 540 0.01 0.02 | 50,000 540 0.01 0.02 50,000 440 0.01 0.02 ,1L-F§
RO.2 50,000 880 0.02 0.04 | 50,000 750 0.02 0.04 | 50,000 750 0.02 0.04 50,000 680 0.02 0.04 %E %
RO.3 50,000 | 1,840 0.02 0.04 50,000 910 0.02 0.04 50,000 910 0.02 0.04 50,000 840 0.02 0.04 W
RO.4 50,000 | 2,210 0.02 0.05 50,000 | 1,850 0.02 0.05 50,000 | 1,850 0.02 0.05 50,000 | 1,250 0.02 0.05 >|f
7
RO.5 50,000 | 3,350 0.02 0.05 50,000 | 2,800 0.02 0.05 50,000 | 2,500 0.02 0.05 47,500 | 2,250 0.02 0.05 g
R1 31,500 | 3,350 0.04 0.1 25,000 | 2,800 0.04 0.1 24,500 | 2,500 0.04 0.1 23,500 | 2,250 0.04 0.1 é
B
R1.5 21,000 | 3,350 0.06 0.16 16,500 | 2,800 0.06 0.15 16,000 | 2,500 0.06 0.15 15,500 | 2,250 0.06 0.15 D
R2 15,500 | 4,080 0.08 0.2 15,500 | 3,400 0.08 0.2 15,000 | 2,750 0.08 0.2 13,500 | 2,450 0.08 0.2
R3 10,500 | 5,160 0.12 0.3 13,600 | 4,300 0.3 0.6 11,600 | 2,750 0.3 0.6 9,500 | 2,250 0.12 0.3
R4 7,900 | 3,840 0.16 04 10,000 | 3,200 04 0.8 8,950 | 2,100 04 0.8 7,150 | 1,700 0.16 04
R5 6,300 | 3,120 0.2 05 8,250 | 2,600 05 1 7,150 | 1,700 05 1 5,700 | 1,350 0.2 0.5
R6 5,250 | 2,680 0.24 0.6 6,850 | 2,150 05 24 5,950 | 1,400 05 24 4,750 | 1,100 0.24 0.6
o B 7
DEPTH OF y /R
cuT 7 Pf WV
1. WEERGREATEARESBEENSIEIN TP O TR 1. The indicated speeds and feeds are for high speed light milling with high speed/

2. BEIRRFE KR LRI RS TIEIE.

3. BEEREaA, EREEHR R MG, high precision machining centers.

4 NS SR TR S RS B L e I 2. Because tools can cause sparks, do not use flammable fluids.
X IRV BIET L5 Bl 46 AR e A R 1 21 S, 3. We recommend using an air blow. If using cutting fluids, use a high quality fluid
XK MNREE A ARTRX R FNEESERRREE. with smoke retardant properties.

4. Refer to the table above to set the milling conditions in accordance with the
actual situation.
% When B is less than 15°, speed and feed in the above table can be increased
1.2 ~1.5 times.
% 3% If your machine tool does not attain the indicated speed, operate it at the
highest possible speed.
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e B FN - AREN BT - FRAEN
?JEIIM*# ﬂﬁ_] ° ﬂﬁ%% MILD STEELS - CARBON STEELS HARDENED STEELS- PREHARDENED STEELS
WORK MATERIAL COPPER - COPPER ALLOY FC250 - SS400 - S55C SKT- SKD61- NAKS55-NAK8O - HPM1 - DH
~32HRC 33 ~41HRC 42 ~50HRC
B ey YIRE (mm) E |y YIRE (mm) E | RE (mm) E | TIRE (mm)
R 1*;? sﬁ%; ﬂﬁ“gé%f’g DEPTH OF GUT g%@?D ﬂﬁ”gé%}g DEPTH OF GUT s%:i%[} ’&EEE%E DEPTH OF GUT S%E%D ﬂﬁﬁg’%g DEPTH OF CUT
(mm) (min=") | (mm/min) | gp Pf (min=") | (mm/min) | gp Pf (min=") | (mm/min) | gp Pf (min=) | (mm/min) | gp Pf

0.5 |50,000 490 |0.0075|0.01 50,000 400 |0.005 |0.005 | 50,000 380 |0.005 |0.005 | 50,000 380 |0.005 |0.005
0.75 |50,000 440 |0.0075|0.01 50,000 360 |0.005 |0.005 | 50,000 340 |0.005 |0.005 | 50,000 340 |0.005 |0.005
1 50,000 440 |0.0075|0.01 50,000 360 |0.005 |0.005 |50,000 340 |0.005 |0.005 |50,000 340 |0.005 |0.005
1.25 |50,000 390 |0.0075|0.01 47,000 320 |0.005 |0.005 | 47,000 300 |0.005 |0.005 | 47,000 300 |0.005 |0.005
0.5 |50,000 750 |0.0075|0.02 |50,000 620 [0.005 |0.01 50,000 600 |0.005 |0.01 50,000 600 |0.005 |0.01
0.6 |50,000 730 |0.0075|0.02 |50,000 600 |0.005 |0.01 50,000 570 |0.005 |0.01 50,000 570 |0.005 |0.01
0.75 |50,000 730 |0.0075|0.02 |50,000 600 |0.005 |0.01 50,000 570 |0.005 |0.01 50,000 570 |0.005 |0.01
0.15 1 50,000 730 |0.0075|0.02 |50,000 600 |0.005 |0.01 50,000 570 |0.005 |0.01 50,000 570 |0.005 |0.01
1.25 |50,000 730 |0.0075|0.02 |50,000 600 |0.005 |0.01 50,000 570 |0.005 |0.01 50,000 570 |0.005 |0.01
1.5 |50,000 730 |0.0075|0.02 |50,000 600 |0.005 |0.01 50,000 570 |0.005 |0.01 50,000 570 |0.005 |0.01
1.75 |50,000 610 |0.0075|0.02 |47,000 510 |0.005 |0.01 47,000 480 |0.005 |0.01 47,000 480 |0.005 |0.01
0.75 |50,000| 1,090 0015 |0.04 50,000 900 |0.01 0.02 50,000 850 |0.01 0.02 50,000 850 |0.01 0.02
1 50,000 | 1,090 |0.015 |0.04 |50,000 900 |0.01 0.02 50,000 850 |0.01 0.02 50,000 850 |0.01 0.02
0.2 1.5 |50,000 970 |0.015 |0.04 |50,000 800 |0.01 0.02 50,000 760 |0.01 0.02 50,000 760 |0.01 0.02
2 50,000 850 |0.015 |0.04 |50,000 700 |0.01 0.02 50,000 660 |0.01 0.02 50,000 660 |0.01 0.02
25 |50,000 670 |0.012 |0.03 |45,000 550 |0.008 |0.015 | 45,000 520 |0.008 |0.015 | 45,000 520 |0.008 |0.015
1 50,000 | 1,420 |0.0225|0.045 |50,000| 1,100 |0.015 |0.03 50,000 | 1,050 |0.015 |0.03 50,000 | 1,050 |0.015 |0.03
15 |50,000| 1,420 |0.0225|0.045 |50,000| 1,100 |0.015 |0.03 50,000 | 1,050 |0.015 |0.03 50,000 | 1,050 |0.015 |0.03
0.25 2 50,000 | 1,400 |0.0225|0.045 |50,000 | 1,000 |0.015 |0.03 50,000 950 |0.015 |0.03 50,000 950 |0.015 |0.03
25 |50,000| 1,380 |0.0225|0.045 |50,000 | 1,000 |0.015 |0.03 50,000 950 |0.015 |0.03 50,000 950 |0.015 |0.03
3 50,000 | 1,190 |0.015 |0.04 |48,000 900 |0.01 0.02 48,000 850 |0.01 0.02 48,000 850 |0.01 0.02
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1.5 |50,000| 1,600 (0.045 |O.1 50,000 | 1,300 |0.03 |0.05 50,000 | 1,200 |0.03 |0.05 50,000 | 1,200 |0.03 |0.05
2 50,000 | 1,600 |0.045 |0.1 50,000 | 1,300 |0.03 |0.05 50,000 | 1,200 |0.03 |0.05 50,000 | 1,200 |0.03 |0.05
25 |50,000| 1,550 |0.045 |0.1 50,000 | 1,200 |0.03 |0.05 50,000 | 1,100 |0.03 |0.05 50,000 | 1,100 |0.03 |0.05

3 50,000 | 1,550 |0.03 |0.06 |50,000| 1,200 |0.02 |0.03 50,000 | 1,100 |0.02 |0.03 50,000 | 1,100 |0.02 |0.03
35 |50,000| 1,340 |0.03 |0.06 45,000 1,000 |0.02 |0.03 45,000 950 |0.02 |0.03 45,000 950 |0.02 |0.03

03 4 50,000 | 1,200 |0.015 |0.04 |40,000 900 |0.01 0.02 40,000 850 |0.01 0.02 40,000 850 |0.01 0.02
45 |45,000| 1,040 |[0.015 |0.04 |34,000 780 |0.01 0.02 34,000 740 |0.01 0.02 34,000 740 |0.01 0.02
5 30,000 960 |0.015 |0.04 30,000 680 |0.01 0.02 30,000 640 |0.01 0.02 30,000 640 |0.01 0.02
55 |30,000 820 |0.015 |0.04 28,000 650 |0.01 0.02 28,000 610 |0.01 0.02 28,000 610 |0.01 0.02
6 30,000 720 |0.015 |0.04 |26,000 600 |0.01 0.02 26,000 570 |0.01 0.02 25,000 540 |0.01 0.02
2 50,000 | 2,200 |0.06 |0.16 |50,000 | 2,000 |0.04 |0.08 50,000 | 1,900 |0.04 |0.08 50,000 | 1,900 |0.04 |0.08
3 50,000 | 1,740 |0.06 |0.16 |48,000| 1,600 |0.04 |0.08 48,000 | 1,500 (0.04 |0.08 48,000 | 1,500 (0.04 |0.08
04 4 50,000 | 1,680 |0.06 |0.16 |40,000| 1,200 |0.04 |0.08 40,000 | 1,100 (0.04 |0.08 40,000 | 1,100 (0.04 |0.08
5 43,000 | 1,600 |0.045 |0.1 34,000 950 |0.03 |0.05 34,000 900 |0.03 |0.05 34,000 900 |0.03 |0.05
3 50,000 | 3,060 |0.075 |0.2 45,000 | 3,200 |0.05 |0.1 45,000 | 3,000 |0.05 |0.1 45,000 | 3,000 |0.05 |0.1
4 50,000 | 3,000 |0.075 |0.2 40,000 | 3,000 (005 |0.1 40,000 | 2,850 [0.05 |0.1 40,000 | 2,850 [0.05 |0.1
5 47,000 | 2,870 (0.075 |0.2 36,000 | 2,300 |0.05 |O.1 36,000 | 2,100 |0.05 |0.1 36,000 | 2,100 |0.05 0.1
08 6 43,000 | 2,600 (0.075 |0.2 30,000 | 2,000 |0.05 |0.1 30,000 | 1,900 |0.05 |0.1 30,000 | 1,900 |0.05 0.1
8 27,000 | 2,000 |0.075 |0.15 |26,000| 1,600 |0.05 |0.1 26,000 | 1,500 |0.05 |0.1 26,000 | 1,500 |0.05 0.1
10 24,000 | 1,400 |0.015 |0.04 |22,000| 1,100 |0.01 0.02 22,000 | 1,000 |0.01 0.02 21,000 950 |0.01 0.02
IiRE

DEPTH OF CUT —-
Y an
Z 7 VA

TR
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| RIEEIEEEYES Recommended Milling Conditions
WXL-HS-LN-EBD

R
o
=}
=
gLm =
=
St ot e == . S
B AT - AR ER VRN - FAEEN =
nTaret EERE = MILD STEELS - CARBON STEELS HARDENED STEELS- PREHARDENED STEELS =
WORK MATERIAL COPPER - COPPER ALLOY FC250 - SS400 - S55C SKT- SKD61- NAK55-NAK8O - HPM1 - DH t}] ﬁ
~32HRC 33 ~41HRC 42 ~50HRC ﬁu %
< W FDiRE (mm) by FIiFRE (mm) 3 B IR E (mm) 5 HHA DR E (mm) o
R ﬁ;f s%g%o l&ﬁE%}g DEPTH OF CUT s%E,%D 1&;%%}; DEPTH OF CUT s%ED 1&?%%}3 DEPTH OF CUT gﬁ%) lﬁﬁEE’%’g DEPTH OF CUT % =
(mm) (min=") | (mm/min) | gp Pf (min=") | (mm/min) | gp Pf (min=") | (mm/min) | gp Pf (min=") | (mm/min) | gp Pf 14:%
3 50,000 | 5,330 |0.15 0.3 50,000 | 4,800 [0.075 |0.15 50,000 | 4,800 |0.075 |0.15 50,000 | 4,800 |0.075 |0.156 % %
4 42,000 | 4,110 |0.15 0.3 40,000 | 3,900 |0.075 |0.15 40,000 | 3,700 |0.075 |0.15 40,000 | 3,700 |0.075 |0.15 \)/\(/
0.75 6 32,000 | 3,000 |0.15 0.3 30,000 | 2,900 [0.075 |0.15 30,000 | 2,700 |0.075 |0.15 30,000 | 2,700 |0.075 |0.15 |Il_|
8 30,000 | 2,650 |0.15 0.3 24,000 | 2,300 [0.075 |0.15 24,000 | 2,100 |0.075 |0.15 24,000 | 2,100 |0.075 |0.15 $L
10 30,000 | 2400 |0.15 |0.3 24,000 | 2,000 [0.075 |0.15 24,000 | 1,900 |0.075 |0.15 24,000 | 1,900 |0.075 |0.15 II\IEI
3 50,000 | 5,800 |0.2 04 50,000 | 5,600 (0.1 0.2 50,000 | 5,600 |0.1 0.2 47,000 | 5,300 0.1 0.2 %
4 50,000 | 5,800 |0.2 04 50,000 | 5,600 |0.1 0.2 50,000 | 5,600 |0.1 0.2 47,000 | 5,300 (0.1 0.2
6 38,000 | 4,000 |0.2 04 36,000 | 3,000 (0.1 0.2 36,000 | 2,800 |0.1 0.2 34,000 | 2,600 |0.1 0.2
8 27,000 | 3,360 |0.2 04 25,000 | 2,600 |0.1 0.2 25,000 | 2400 |0.1 0.2 23,000 | 2,200 |0.1 0.2
] 10 22,000 | 3,050 (0.2 04 20,000 | 2,400 (0.1 0.2 20,000 | 2,200 (0.1 0.2 19,000 | 2,000 (0.1 0.2
12 16,000 | 2,580 |0.2 04 16,000 | 2,000 (0.1 0.2 16,000 | 1,900 (0.1 0.2 15,000 | 1,700 (0.1 0.2
14 15,000 | 2,400 |0.2 0.3 15,000 | 1,800 |0.1 0.2 15,000 | 1,700 |0.1 0.2 14,000 | 1,500 |0.1 0.2
16 14,000 | 2,200 (0.2 0.2 14,000 | 1,700 (0.1 0.1 14,000 | 1,600 (0.1 0.1 13,000 | 1,400 (0.1 0.1
18 13,000 | 2,000 |0.2 0.2 13,000 | 1,600 |0.1 0.1 13,000 | 1,500 |0.1 0.1 12,000 | 1,300 (0.1 0.1
20 12,000 | 1,200 |0.1 0.2 12,000 | 1,200 |0.05 0.1 11,000 | 1,100 |0.05 0.1 10,000 | 1,000 |0.05 0.1
6 42,000 | 6,800 |0.3 0.6 41,500 | 6,200 |0.15 0.3 41,500 | 6,200 |0.15 0.3 32,000 | 4,800 |0.15 |0.3
15 8 32,000 | 4,600 (0.3 0.6 30,000 | 4,500 |0.15 0.3 30,000 | 4,200 |0.15 0.3 25,000 | 3500 |0.15 |0.3
’ 10 28,000 | 4,000 (0.3 0.6 25,000 | 3,800 |0.15 0.3 25,000 | 3,600 |0.15 |0.3 20,000 | 2,800 |0.15 |0.3
12 24,000 | 3,100 |0.3 0.6 20,000 | 3,000 |0.15 0.3 20,000 | 2,800 |0.15 |0.3 18,000 | 2,500 |0.15 0.3
RE L
DEPTH OF CUT W [ a
N7 Z

1. B NI B S RIHLARTI IR,

—_

. Use arigid and precise machine and holder.

g- EE%@M]Q:#; ;;ﬁ%%gﬁg%gulﬂiu?%ﬁﬁ% 2. When machining carbon steels or hardened steels, using MQL (Minimum Quantity
LR gL i 1ED iH7. _ _ Lubrication / mist coolant) or air blow is recommended.

HES AR E KE FREE. SERR § £l - : ] - . .
?kzﬁuf ggﬁ%ﬂ%ﬁ SRS A RN TR FAYRAE. SCRR TR AR EH) 3. When using cutting fluid, choose based on work material and cutting conditions.

>

5. RIEINTEEE. INTRAR. INT /RS S E RN T &4t The cutting conditions shown for 3D milling are low — load, safe conditions for
6. @0.5LIFE#K / 7042( L/D)AF 108, NS K B L S EURR. RIBTIHE reference. Refer to the table above to set the milling conditions in accordance with
KELE BRI, the actual situation.
7. R RAHERIE CREL TR RIS R . 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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B /II=HI cutting Data
EMAREXRNSEEMENSENLIH, WGBREEHNRRESEE.

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

WXS-EMS SKD11(60HRC) #y&i#E T

WXS-EMS High Speed Milling in SKD 1 1(60HRC)

V1VA ONILLND SXM

i HE XS

[O1% 25
FRTH .
Tool WXS-EMS @10 —a— WXS-EMS
INI#R —e— H{fth/AT] A Competitor A
Work Material SKD11 (GOHRC) 0.1 77 Hfth/NA B CompetitorB et
TIHIERE ; -
Miling Speed 150m/min (4,800min")
N . 0.08]- - - mmm e T
BESIEE | ggOmm/min (0.03mm/t) )
PEAE | MEMT R =1
Milling Method | Side Milling  Down Cut T [s)s[5; [soos00ca00005aE00a00aa008a5a0s Zaboooonacaa0ean06ss 058000000 6000085E000E000000Ea 5000080000000
NrI=1 Ko}
gjgg‘tﬁf cut | @p=10mm 8e=0.5mm ;;%“'
IR & BB 004 T e T
Coolc-llnt ﬁlrlgfntw (mm)
ERIRE ;NI ARG (BT40)
Machine Vertical Machining Center (BT40) 0.0 S S S SN SSHSSSSSSSSSNSSMNSSNNS
0 5 ‘ 15 20

10
FIYHLE Milling Length (m)

0T 16.8m SHYEEIRTE R After Milling 16.8m

ap=10mm

e=0.5mn -
WXS-EMS Hitt/x® A Hih/A T B

Competitor A Competitor B




B INT=EH|  cutting Data

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

WXS-EBD SKD1 1(62HRC) #in.T

WXS-EBD Milling in SKD1 1(62HRC)

EATE

Tool WXS-EBD R3

TR

Work M;;erial SKD11(62HRC)

LIEERE ; -
Milling Speed 207m/min (11,000min ")
BESIEE | 2,200mm/min (0.1mm/t)
pil=llyspr= BT

Milling Method | Pocket Milling

TRE ot |@=0.1mm Pr=0.12mm
g2 hize5il S

Coolant Air Blow

ERRE NI (BT40)
Machine Vertical Machining Center (BT40)

3mm

29.8mm

PR

59.6mm

BECA1°

Conical Angle 1°

025
Eﬁ% 02 1~
2
p=
Bg o5
B%
AR
HZ 01
B
5
E% 005
(mm)

0

—— WXS-EBD A - b
VA g Large Wear | ____.__.
- %ﬁﬁtﬂoﬁ/\ Not Continued

5
BUBEANT MR Pockets (pcs)

NI EBIERIRS After Pocke

WXS-EBD

ts Milling

Hith/AE A

Competitor A

The WX Super Coating offers high precision milling by maintaining the radius shape for extended periods

WXS-EBD SKD1 1(62HRC) #in.T

WXS-EBD Milling in SKD1 1(62HRC)

EHIR WXS-EBD R1X4

ool

TR

Work M;Ierial SKD11(62HRC)

PIHIEE ; -
Milling Speed 200m/min (32,000min ")
BEEE | 2,800mm/min (0.038mm/t)
I BN

Milling Method | Pocket Milling

TAR st | @=004mm Pr=0.06mm
=5l SER

Coolant Air Blow

ERRE SRINTHL (HSK-E32)
Machine Vertical Machining Center (HSK-E32)

23mm
/

5mm

1imm

DEEAT°

Conical Angle 1°

[0 0 T
B 0121 - WwXs-eep ...~~~
sL % : —o— Hfh/ S]A Competitor A
A Z0.1 - —t— HH/VEIB Competitor B == --c-rmmego e g
As
0,08 |
N
] B0.06 | -~ T
B =
P E004 e e
=i
(M) 002 7 T
0 1 ‘ 3 4 5 6
RIRSINT ] Pockets (pcs)
T SsER B 7D R AR Condition of the Cutting Edge at the End of Milling
) HRE A Hti/A5® B
End Mill WXS-EBD Competi?or A Competi?or B
InITANE 3 54

Pockets

RIS
Wear Condi

AN

Ball Had/ius Form

ition

V1va ONILLND SXM

BRFHE XS
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B /NI =HI cutting Data

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

WXS-EBD SKH51(65HRC) #inT

WXS-EBD Milling in SKH51 (65HRC)

(2R Rt
FRTE .
L2t WXS-EBD R5 - e WXS-EBD
INI#R La —o— Hfth/AT)A Competitor A 1PpI
Work Material SKH51 (65HRC) %% 0.154--- —o— H{th/\5)B Competitor B T
TIHIEE i . =0 a4 .
VIHUEE 4 | 179m/min (5,700min") 5 s R ot
. . © 01 - e Not Conti d | T e
BEEE | 1,140mm/min (0.1mm/t) Bs ——
]
PRI A BUESINT BY | e
Milling Method | Pocket Milling (mm) 005
TAE ot | @=02mm Pr=05mm
E}Jiéj:];‘ﬂaﬁu ﬁ;é,s\lit 0 2 4 6 8 10 12 14 16 18 20
oolant T BURSINT MK Pockets (pos)
ERgE TG (BT40)
Machine Vertical Machining Center (BT40)
DI ATHIEEIRIRIR Atter Pockets Milling
1/, \=] A 1/, \=] B
40mm End Mill WXS-EBD %fn%lé;nam A %ﬁ:ﬁn;"m B
/‘—’\ NI 184 SN 184
Pockets pcs pcs pcs
18mm i
r
S0y TR .
Cutting Edge
BEC A3 [
Conical Angle 3°
The intense ups & downs of 3D Milling demonstrates the power of the WX Super Coating.
WXS-EBD HPM38(52HRC) #9in T
WXS-EBD Milling in HPM38(52HRC)
EETE ] R ARSI LR
Lo WXS-EBD R3 -~ —=— WXS-EBD
INIME 38 LU —o— Hfth/3B]A Competitor A
Work Material HPM38(52HRC) %5 —o— Efth/ATB Competitor B
e ] 0.08 Rt e
TIHIEE ; in bl
Niiling Sseed | 245m/min (13,000min") % g
T B 0061 F
BESIEE | 3,120mm/min (0.12mm/t) %E
R G gal- Moo mem ..
PEIAE | EEAT gu 00
Milling Method | 3D Milling (mm)
— (110730 55 “——anhnia R
TRR 3p=0.3mm Pr=0.6
Depth of Cut p=0.smm Ff=0.emm
e e 0 50 100 150 200 250 300
Coolant Air Blow ﬂﬂ”;ﬂﬂl/l\& Milling Length (m)
ERgE TG (BT40)
Machine Vertical Machining Center (BT40)

In T A EE4RAR R After Pockets Milling

A A A B
End Mill WXS-EBD %!n%ﬁi@r A %c!muﬁitao"r B
I
HIRE 128m 70m 128m
TidkR
Cutting Edge




B "II=4I cutting Data

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

WXS-LN-EBD SKDG6 1(50HRC) g4 hn T

Micro-machining SKD6 1 (50HRC) with the WXS-LN-EBD

EHIR WXS-LN-EBD RO.2X 1
INTHR

Work M;;erial SKD61(50HRC)

TIHEE : -~

Milling Speed 50m/min (40,000min")
BESEE | 420mm/min (0.005mm/t)
PIEI7SE BUpEINT

Milling Method | Pocket Milling

AR st | @=0008mm Pr=0.012mm
P S8

Coolant Air Blow

EFiIRE ZHNT AL (HSK-E32)
Machine Vertical Machining Center (HSK-E32)

0.2mm

7.8mm

PR

Eme

HE AT
Conical Angle 3°

0.06

S BT E
<= Flank Wear at Ball Nose

-=— WXS-LN-EBD
—o— Hfh/AFJA Competitor A

4

BURSINTMEL Pockets (pcs)

I ATAIEIRAKIR After Pockets Milling

il
End Mill

VA7

Cutting Edge

WXS-LN-EBD

Hithyd) A

Competitor A

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

WXS-LN-EBD SKD6 1(50HRC) ggn T

WXS-LN-EBD Milling in SKD61 (50HRC)

EHIR WXS-LN-EBD RO.5X6
INTHR

Work M;;erial SKD61(50HRC)

IHIRE ; -
Milling Speed 121m/min (38,500min")
BESEE | 900mm/min (0.012mm/t)
PIEI7SE BN

Milling Method | Pocket Milling

DRE ot | @=0015mm Pr=0.03mm
BRI SRR

Coolant Air Blow

EFIRE RN AL (HSK-E32)
Machine Vertical Machining Center (HSK-E32)

0.75mm

23mm

PR

iSmm

DEA1°
Conical Angle 1°

BpEmMI—ANG (WHEENTR) BRI M Wear Comparison After Milling 1 Pocket (Milling 2 hours)

0.1

0.08

0.06

0.04

1510 N

Flank Wear at Ball Nose

3
3

0.02

il

Cutting Edge

gt7]
End Mil

WXS-LN-EBD

Hfth/ FIA

Competitor A

Hith, 5B

Competitor B

Hifth381C

Competitor C

V1va ONILLND SXM

BRFHE XS
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B /NI =HI cutting Data

The WXS-CPR achieves stable, high-precision milling with minimal shaping errors even with an extended tool length.

WXS-CPR STAVAX (63HRC) L/D=108M0T

WXS-CPR Milling in STAVAX(53HRC) L/D=10

T . ENT 8 MEEETRUR THEIRS
TE;E = WXS-CPR 2XR0.5X0"x20 Condition of the tool and workpiece after milling 8 pockets.
1/, \S] /,\=]
o iteral | STAVAX (53HRC) WXS-CPR R Gy
PIHIEE ; -
Miling Speed 62m/min (10,000min")
BESIEE |1 000mm/min (0.05mm/t)
HIEITE BUREINT
Milling Method | Pocket Milling
TAR & |8=003mm @e=06mm
BHEIEF e
Coolant Air Blow
ERRE sz TG (HSK-E32)
Machine Vertical Machining Center (HSK-E32)

o2 -

<

HERAZ°
Conical Angle

The radius shape has sharp and hard edges to create a beautifully milled surface.

WXS-CPR STAVAX(53HRC) ##inT

WXS-CPR Finish milling in STAVAX(53HRC)

T . SHINT (5/N4) BTR. THIGKE

11%};? = WXS-CPR 2XR0.5X0"x8 Condition of the tool and workpiece aft:l: 5-axis milling (5 hours)
1/, \=] HN\N=

o ol | STAVAX (53HRC) WXS-CPR o et
PIHIEE ; .
Milling Speed 100m/min (16,100min™")
BESIEE |1 620mm/min (0.05mm/t)
% EasrsinL
Milling Method | Contour line finish milling
TAR ot | @=0075mm @e=0.1mm
BIE FFHnT
Coolant Mist
AR ZE T AL (HSK-E32)
Machine Vertical Machining Center (HSK-E32)

[BEafEs 1Y>a—KL—a>




WX BRRESNENEHT]

WX Super Coating Multiple Flute - Short

— R L ===

o 4€I.uytjes SSuyt:!es L
@M o BRUEERSS L
Tool Material Ultra Fine Grain Carbide
OFMWMIE ... WXBEEE
Surface Treatment WX Super Coating
@URRER o 45°
Helix Angle »
T
OHNEBUE D =12 0~—0.02mm o 5
Tolerance of Outer Diameter 12<D 0~—0.03mm P.85 ﬂgg
I R
iZ:mm  Unit:mm EZ
RS sz ESS IIS e DL 7 2
EDP No. Dc L 2 Ds z Stock 4EE %
3041010 1 60 25 6 4 A =
3041015 15 60 2 6 2 A 44
3041020 2 60 6 6 4 A 3
3041025 25 60 8 6 4 A -
3041030 3 60 8 6 4 A S
3041035 35 60 10 6 4 A
3041040 4 60 11 6 4 A
3041045 4.5 60 11 6 4 A
3041050 5 60 13 6 4 A
3041055 5.5 60 13 6 4 A
3041060 6 60 13 6 6 A
3041080 8 70 19 8 6 A
3041100 10 80 22 10 6 A
3041120 12 90 26 12 6 A
3041140 14 100 26 16 6 D
3041150 15 105 26 16 6 D
3041160 16 105 32 16 6 D
3041180 18 110 32 16 6 D
3041200 20 110 38 20 6 D
3041250 25 125 45 25 8 D
3041300 30 140 45 32 8 D

A =FrMEREER A =Standard stock item.
D = Bz MR AERETER D = Inventory center stock item.
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WX EBRRE27) 3k L85 T)

WX Super Coating Two Flute Ball Nose

WXS-EBD

L - _ 2P s —

D1

@R e BRMEEERESS .
Tool Material Ultra Fine Grain Carbide L
OFMWMIE ... WXBREE
Surface Treatment WX Super Coating
Q@URRER s 30°
% Helix Angle
m
S @IBETFE — R=1 +0.005mm e
ﬂ; = Tolerance of Ball Nose Radius 1<R=6 =0.007mm P.86
Ko 6<R  *0.01 mm
R g B :mm  Unit:mm
o 2 RS sz 2k LS 1w T i e
% o EDP No. Dc L 2 Ds z Stock Stock
- 3041410 | R 05 X 2 50 1 4 2 0.95 A
V)\(/ 3041415 R 0.75 X 3 50 1.5 4 3 1.45 A
S 3041420 R1 X 4 50 2 6 4 1.95 A
£ 3041430 | R 15 x 6 60 3 6 6 2.85 A
D 3041440 R 2 X 8 70 4 6 8 3.85 A
3041441 R 2 X 8-4 60 4 4 8 3.85 A
3041450 R 25 X 10 80 5 6 10 4.85 A
3041460 R 3 90 9 6 — — A
3041480 R 4 100 12 8 — — A
3041500 R 5 100 15 10 — — A
3041520 R 6 110 18 12 — — A
3041560 R 8 140 24 16 = = A
3041600 R 10 160 30 20 — — A
3041650 R 12.5 180 38 25 — — A

A =fRAEREER A = Standard stock item.
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WX B E R E27)K 3Bk k8t 7)( R MFaR )

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

' a
/ ©
—_—— P e
. -l
e
. 22
(Y 7 1 > R BARNERESE
Tool Material Ultra Fine Grain Carbide L
OFREWMIE ... WXBHREE
Surface Treatment WX Super Coating
Q@IBHER 30°
Helix Angle [9)
ol
O BEEFE oo +0.007mm T 5
Tolerance of Ball Nose Radius P87~ HZ@
V= =
#7:mm  Unit:mm %%
BERS (RO ok | DK | B | SR | TEAE WXIRLTAF o BISEIRS SN Le ) X1 iz 2
EDP No. R X @2 L 2 Ds D1 gk 0.5° 1° 15° & 25° EP Stock i% )5
3050100 | R0O.05x 0.3 45 0.08 0.09 |14.51°| 0.31 | 0.32| 0.33| 034, 035| 036 A W -
3050101 R0.05% 0.5 45 0.08 0.09 |14.31°| 042 | 0.44| 045| 047| 048| 0.5 >S(
3050201 R0.1 X 0.5 45 0.16 0.18 |14.16°| 0.53 | 0.55| 0.57| 0.59| 0.61| 0.63 L
3049921 RO.1 0.75 | 45 0.16 0.18 |13.72°| 0.79 | 0.82| 0.85| 0.88| 0.91| 0.94 E
3050202 RO.1 1 45 0.16 0.18 |13.31°| 1.05 1.09| 113 117| 1.21 1.26 B

3049922 | RoA1
3050203 | RO.1
3049923 | RO.1

1.25 | 45 0.16
1.5 45 0.16
1.75 | 45 0.16
3050204 | RoO.1 2 45 0.16
3050205 | RoO.1 2.5 45 0.16
3050206 | RO.1 x 3 45 0.16
3050301 | RO.15% 06 | 45 | 0.16
3050302 | RO.15x 1 45 0.24
3049932 | RO.15% 1.25 | 45 0.24
3050303 | R0O.15%x 1.5 | 45 | 0.24
3049933 | RO.15%X 1.75 | 45 | 0.24
3050304 | RO.15x 2 45 0.24
3049934 | RO.15% 2.25 | 45 0.24
3050305 | R0O.15x 25 | 45 | 0.24
3050306 | RO.15% 3 45 0.24
3050307 | RO.15x 3.5 45 0.24
3050308 | RO.15x 4 45 0.24
3050309 | R0O.15%x 45 | 45 | 0.24
3050310 | RO.15% 5 45 0.24
3050401 | R0.2 x 0.8 45 0.3

0.18 |12.92°| 131 | 1.36| 1.41| 146| 1.51| 157
0.18 |12.56°| 1.57 | 1.63| 1.68| 1.74| 1.81| 1.88
0.18 |[12.21°| 1.83 | 1.9 1.96| 203| 2.11| 219
0.18 |11.88°| 2.09 | 2.16| 224 | 232| 24 | 25

0.18 |11.28°| 261 | 2.7 | 279| 289 3 3.12
0.18 |10.73°| 3.13 | 3.23| 3.35| 347| 3.6 | 3.74
0.28 |14.03°| 0.63 | 0.65| 0.68| 0.7 | 0.72| 0.75
0.28 |13.34°| 1.05| 1.09| 1.12| 1.16| 1.2 1.24
0.28 [12.94°| 131 | 1.36| 1.4 145| 15 1.55
0.28 |12.57°| 157 | 163| 1.68| 1.74| 1.8 1.87
0.28 |12.21°| 1.83 | 1.89| 1.96| 2.02| 2.1 2.18
0.28 |11.87°| 2.09 | 2.16| 223| 231 | 24 | 249
0.28 |11.56°| 2.35| 243| 251 | 26 | 269| 28

0.28 |11.25°| 261 | 269| 279| 2.89| 299| 3.11
0.28 |{10.69°| 3.13 | 3.23| 3.34| 3.46| 3.59| 3.73
0.28 |10.19°| 3.64 | 3.76| 3.9 | 4.04| 419| 435
0.28 | 9.72°| 416 | 43 | 4.45| 461| 478 | 497
028 | 93° | 468 | 483| 5 5.19| 5.38| 5.59
0.28 | 891°| 519 | 537| 556| 576| 598| 6.22
0.37 |13.74°| 0.83 | 0.86| 0.88| 0.91| 0.94| 0.97

A =tRAEREfFR A = Standard stock item.
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Effective Neck length (Le) depending on Inclined Angle (a) of workpiece

7 LR BUKIZ IR B EUERT
;&ﬁﬁf&k Ia{#s}ﬁ E AN L=

€ No numerical value means no
interference with workpiece.
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WX B4R E27K 3Bkt 7)( FRAEE)

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

WXS-LN-EBD

¢D1

— 2 gAl

L

EER Bf7:mm Unit:mm
Bms R X &% 2K | K | R | TR |TraE IXIR T4 o AOSERRERUN( Le ) X1 B
o EDP No. R X282 L [} Ds D1 ok 05° 1° 15° 2° 25° 3 | Stock
E 3050402 | R0O.2 x 1 45 0.3 4 0.37 |13.39°| 1.04 | 1.07| 111 | 114 118 1.22| A
/2 3050403 R0.2 X 15 45 0.3 0.37 |1259°| 156 | 1.61| 1.66| 1.72| 1.77| 1.84
?:BE 3050404 | R0O.2 x 2 45 0.3 0.37 |11.88°| 2.08 | 2.14| 221 | 229| 237 | 2.46
%% 3050405 R0.2 X 25 45 0.3 0.37 |11.24°) 2.6 268 | 2.77| 287 | 297| 3.08
T_]-% 3050406 | R0O.2 x 3 45 0.3 0.37 |10.67°| 3.11 | 3.21| 3.32| 344| 357| 37
EE 3 3050407 | R0.2 x 35 45 0.3 0.37 |10.15°| 3.63 | 3.75| 3.88| 4.02| 4.16| 4.33
wW 3050408 | R0.2 X 4 45 0.3 0.37 | 9.68°| 4.15 | 4.28| 4.43| 459| 4.76| 4.95
é 3050409 R0.2 X 4.5 45 0.3 0.37 | 9.25°| 466 | 4.82| 4.99| 517| 536| 5.57
IIL_I 3050410 | R0.2 X 5 45 0.3 0.37 | 8.86°| 5.18 | 535| 554 | 574| 596 | 6.19
E 3050411 R0.2 X 55 45 0.3 037 | 85° | 5.7 589| 6.09| 6.32| 6.55| 6.81
D 3050412 | R0.2 X 6 45 0.3 0.37 | 8.16°| 6.21 | 6.42| 6.65| 6.89| 7.15| 7.43

0.45 |13.45°| 1.03 | 1.06| 1.09| 1.12| 1.15| 1.19
0.45 |[12.62°| 1.55| 1.59| 1.64| 1.69| 1.75| 1.81
0.45 |11.89°) 2.06 | 213 | 22 | 227| 235| 243
0.45 [11.23°| 258 | 266| 2.75| 2.84| 294 | 3.05
0.45 |10.65°| 3.1 32 | 33 | 342| 354 | 3.68
0.45 |10.12°| 3.61 | 3.73| 3.86| 3.99| 4.14| 43

045 | 9.64°| 413 | 427 | 441 | 457| 474| 492
045 | 9.2° | 465 | 48 | 497 | 514| 533| 554
045 | 88° | 517 | 534| 552| 572| 593| 6.16
0.45 | 8.43°| 5.68 | 587 | 6.07| 6.29| 6.53| 6.78
045 | 8.1° | 6.2 641| 6.63| 687| 713| 7.41
0.45| 7.49°| 723 | 7.48| 7.74| 8.02| 832| 8.65
045 | 6.98°| 8.27 | 855| 885| 9.17| 9.52| 9.89
0.45 | 6.52°| 9.3 9.62| 9.95|10.32| 10.71 | 11.14
0.45 | 6.13°/10.33 | 10.68 | 11.06 | 11.47 | 11.9 | 12.38
0.55 [13.14°| 124 | 127 | 1.3 1.34| 1.38| 1.43

3050500 | R0.25% 1 45 | 04
3050501 | R0.25X 1.5 45 | 04
3050502 | R0O.25%x 2 45 0.4
3049952 | R0.25X 2.5 45 0.4
3050503 | R0.25% 3 45 0.4
3049953 | R0.25X 3.5 45 0.4
3050504 | R0.25% 4 45 0.4
3049954 | R0.25X 4.5 45 0.4
3050505 | R0.25% 5 45 0.4
3049955 | R0.25X 5.5 45 0.4
3050506 | R0.25%x 6 45 | 04
3050507 | R0.25%x 7 45 0.4
3050508 | R0.25% 8 45 0.4
3050509 | R0.25%x 9 45 0.4
3050510 | R0.25%x 10 45 0.4
3050601 | R0.3 X 1.2 | 45 | 05

3050602 | R0.3 2 45 0.5 0.55 |11.88°| 2.06 | 2.12| 219| 2.26| 234 | 242
3049962 | R0.3 2.5 45 0.5 0.55 [11.21°| 258 | 2.66| 2.74| 2.84| 294 | 3.04
3050603 | RO.3 3 45 0.5 0.55 |10.61°| 3.1 3.19| 33 | 341| 3.53| 3.66
3049963 | R0.3 3.5 45 0.5 0.55 [10.07°| 3.61 | 3.73| 3.85| 3.99| 4.13| 4.29
3050604 | R0.3 4 45 0.5 0.55 | 9.58°| 413 | 4.26| 4.41| 456| 4.73| 4.91
3049964 | R0.3 4.5 45 0.5 0.55 | 9.13°| 465 | 48 | 496| 5.14| 532| 553
3050605 | RO.3 5 45 0.5 0.55| 8.73°| 516 | 533| 551| 571| 592| 6.15

0.55 | 8.36°| 5.68 | 5.87| 6.07| 6.29| 6.52| 6.77
0.55 | 8.02°| 6.2 64 | 6.62| 6.86| 7.12| 7.39
055 | 7.7° | 671 | 6.94| 718 | 7.44| 7.71| 8.02
055 | 7.41°) 723 | 7.47| 7.73| 8.01| 8.31| 864
055 | 7.14°| 775 | 8.01| 829 | 859| 891| 9.26
0.55 | 6.89°| 8.26 | 854 | 884 | 9.16| 9.51| 9.88
0.55 | 6.66°| 878 | 9.08| 9.39| 9.74|10.1 |105 | A E
A =tREEEER A = Standard stock item.

3049965 | R0.3
3050606 | RO.3
3049966 | R0.3
3050607 | R0.3
3049967 | R0.3
3050608 | R0.3
3049968 | R0.3

5.5 45 0.5
6 45 0.5
6.5 45 0.5
7 45 0.5
7.5 45 0.5
8 45 0.5
8.5 45 0.5
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WX B E R E27)K 3Bk k8t 7)( R MFaR )

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

WXS-LN-EBD 1 MBS (Le)

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

[ ]

LR BUSI=IS B EERT
SRR T F=REET,
— No numerical value means no
B interference with workpiece.

LR B :mm Unit:mm

BERS R X% 2K | K | W2 | TR |FoaE WX T4 o AISERVERUN( Le ) X1 B

EDP No. R X282 L [) Ds D ak 05 1° 15° o 25° 3 | Stock
3050609 | R0O.3 x 9 45 0.5 0.55 | 6.44°| 9.3 9.61| 9.95/10.31|10.7 | 1112 A ﬁ
3049969 | R0.3 X 95 45 0.5 0.55 | 6.23°| 9.81 | 10.15|10.5 |10.89|11.3 |11.75 /%
3050610 | R0.3 x 10 45 0.5 0.55 | 6.04°|10.33 | 10.68 | 11.06 | 11.46| 11.9 | 12.37 E;g
3050611 R0.3 X 11 50 0.5 0.55 | 5.69°/11.37 | 11.75|12.16 | 12.61 | 13.09 | 13.61 %g
3050612 | R0.3 x 12 50 0.5 0.55 | 5.38°|124 |12.82|13.27 | 13.76 | 14.28 | 14.85 T_]'%
3050802 | R0.4 x 2 45 0.6 0.75 |11.86°| 2.06 | 2.12| 218 | 225| 232| 24 ;EJJ_E'
3050803 | R0.4 x 3 45 0.6 0.75 |10.52°| 3.09 | 3.19| 3.29| 34 3.51| 3.64 W
3050804 | R04 x 4 45 0.6 0.75 | 9.45°| 413 | 4.26| 4.4 455| 4.71| 4.88 )S(
3050805 | R0O4 X 5 45 0.6 0.75 | 858°| 516 | 533| 55 5.7 5.9 6.13 I';-I
3050806 | R0.4 X 6 45 0.6 0.75 | 7.85°| 6.19 | 6.4 6.61| 6.85| 7.1 7.37 E
3050807 | R04 x 7 45 0.6 075 | 7.24°| 723 | 747| 7.72| 8 8.29 | 8.61 II?)
3050808 | R0O4 x 8 45 0.6 0.75 | 6.71°| 826 | 854 | 883| 9.15| 949 | 9.86
3050810 | R0.4 x 10 45 0.6 0.75 | 5.86°/10.33 | 10.67 | 11.05 | 11.45 | 11.88 | 12.34
3050812 | R0.4 x 12 50 0.6 0.75 | 5.2° |124 |12.81|13.26 | 13.75| 14.27 | 14.83
3051002 | R0.5 x 2 45 0.8 0.95 |11.84°| 206 | 211| 217 | 223| 23 2.37
3051003 | R0O.5 x 3 45 0.8 0.95 {10.43°| 3.09 | 3.18| 3.28| 3.38| 349 | 3.62
3051004 | RO5 X 4 45 0.8 095 | 932°| 412 | 425| 439| 453 | 469 | 4.86
3051005 | R0O.5 X 5 45 0.8 0.95 | 841° 516 | 532| 549| 568| 588 | 6.1
3051006 | R0O.5 X 6 45 0.8 095 | 7.67°| 6.19 | 6.39| 6.6 6.83| 7.08| 7.35
3051007 | R0O.5 x 7 45 0.8 095 | 7.05°| 722 | 7.46| 7.71| 798| 827 | 8.59
3051008 | R0O.5 x 8 45 0.8 095 | 6.52°| 826 | 853| 882| 9.13| 947 | 9.83
3051009 | R0O.5 x 9 45 0.8 0.95 | 6.06°| 9.29 | 9.6 9.93|10.28 | 10.66 | 11.08
3051010 | R0.5 x 10 45 0.8 0.95 | 5.66°|10.33 | 10.67 | 11.04 | 11.43 | 11.86 | 12.32

3051012 | R0.5 x 12 45 0.8
3051014 | R0O.5 x 14 50 0.8
3051016 | R0.5 X 16 50 0.8
3051018 | R0.5 X 18 55 0.8
3051020 | R0.5 X 20 55 0.8
3051022 | R0.5 X 22 60 0.8

0.95 | 5.01°|12.39 | 12.81| 13.25 | 13.73 | 14.25 | 14.81
0.95 | 4.49°|/14.46 | 14.95| 15.47 | 16.03 | 16.64 | 17.29
0.95 | 4.06°|16.53 | 17.09| 17.69 | 18.33 | 19.03 | 19.78
0.95 | 3.71°/18.59 | 19.23 | 19.9 | 20.63 | 21.41 | 22.26
0.95 | 3.42°|20.66 | 21.36 | 22.12 | 22.93 | 23.8 | 24.75
0.95 | 3.17°|22.73 | 23.5 | 24.33 | 25.23 | 26.19 | 27.24

> (> (>> > > P> P> >>>>>>>>>>>>>>> P>

A AR R R AR R R A A A R R R R L R R R R R E R AR AR R R R R

3051202 | R0.6 X 24 45 1 1.15 |11.03°| 251 | 261 | 2.7 | 278| 287 | 296
3051204 | R0.6 X 4 45 1 115 | 9.07°| 419 | 4.34| 448 462| 478| 495
3051206 | R0.6 X 6 45 1 115 | 7.41°| 6.27 | 6.48| 6.69| 692 | 7.17| 7.44
3051208 | R0.6 X 8 45 1 1.15| 6.26°| 835| 8.62| 891 | 9.22| 9.56| 9.93
3051210 | R0.6 X 10 45 1 1.15 | 5.42°/10.42 | 10.76 | 11.13 | 11.52 | 11.95 | 12.41
3051212 | R0.6 x 12 45 1 1.15 | 4.78°/12.49 | 129 |13.34|13.82|14.34 | 14.9
3051214 | R0.6 X 14 50 1 1.15 | 4.27°|14.55 | 15.04 | 15.56 | 16.12 | 16.73 | 17.38
3051216 | R0.6 X 16 50 1 1.15 | 3.86°|16.62 | 17.18 | 17.78 | 18.42 | 19.12| 19.87
3051218 | R0.6 X 18 55 1 1.15 | 3.52°/18.69 | 19.32 | 19.99 | 20.72 | 21.51 | 22.36
3051220 | R0.6 x 20 55 1 1.15 | 3.24°|20.75 | 21.46 | 22.21 | 23.02 | 23.9 | 24.84
3051503 | RO.75% 3 45 1.2 1.45|10.01°| 3.13 | 3.25| 3.35| 3.45| 3.56| 3.67
3051504 | RO.75% 4 45 1.2

145 | 8.8° | 418 | 433| 446| 4.6 475| 492| A E

A =FRfEEEfZR A = Standard stock item.
TR

74



WX B4R E27K 3Bkt 7)( FRAEE)

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

WXS-LN-EBD

¢D1

e 2 gAl

L

EER B :mm  Unit:mm
Bms R X &% 2K | K | R | TR |TraE IXIR T4 o AOSERRERUN( Le ) X1 B
EDP No. R X g2 L 2 Ds D1 ok 05° 7° 15° 2° 25° EF Stock

>

3051506 | RO.75X% 6 45 1.2
3051508 | RO.75X% 8 45 1.2
3051510 | R0.75%10 45 1.2
3051512 | R0O.75%12 45 1.2
3051514 | R0.75%14 50 1.2
3051516 | R0.75%X16 50 1.2
3051518 | R0.75%18 55 1.2
3051520 | R0.75%20 55 1.2
3051522 | R0.75%22 60 1.2
3051530 | R0.75%30 70 1.2
3051608 | R0.8 X 8 45 8
3051612 | R0.8 x 12 45 1.3
3051616 | R0.8 X 16 50 1.3
3051620 | R0.8 x 20 55 1.3
3052004 | R1 X 4 45 1.6
3052006 | R1 X 6 45 1.6
3052008 | R1 x 8 45 | 1.6
3052010 | R1 X 10 45 1.6
3052012 | R1 X 12 45 1.6
3052014 | R1 Xx 14 50 1.6
3052016 | R1 X 16 50 | 1.6
3052018 | R1 X 18 55 1.6
3052020 | R1 X 20 55 1.6
3052022 | R1 x22 60 1.6
3052025 | R1 X 25 65 | 1.6
3052030 | R1 X 30 70 1.6
3052035 | R1 X35 70 1.6
3052040 | R1 x40 80 1.6
3052510 | R1.25%10 45 2

3052515 | R1.25%x15 50
3052520 | R1.25x%20 55
3052525 | R1.25%25 65
3052530 | R1.25%30 70
3052535 | R1.25%x35 70 | 2

3053006 | R1.5 X 6 50 | 24
3053008 | R1.5 x 8 50 | 24
3053010 | R1.5 X 10 50 | 24
3053012 R1.5 X 12 55 24
3053014 | R1.5 x 14 55 24
3053015 | R1.5 x 15 55 24
3053016 | R1.5 X 16 55 24

»

1.45 | 7.08°| 6.27 | 6.47| 6.68| 69 | 7.14| 7.4
145 | 592°| 834 | 861| 89 | 92 | 9.53| 9.89
1.45 | 5.09°|10.41 | 10.75| 11.11 | 11,5 | 11.92| 12.38
145 | 4.46°/12.48 | 12.89 | 13.33| 13.8 | 14.31 | 14.86
145 | 3.96°|14.55 [ 15.03 | 15.55| 16.1 | 16.7 |17.35
145 | 3.57°|/16.62 | 17.17 | 17.76 | 18.4 | 19.09| 19.83
1.45 | 3.25°|18.68 | 19.31 | 19.98 | 20.7 | 21.48 | 22.32
1.45 | 2.98°/20.75 | 21.45| 22.19 | 23 2387 | —
1.45 | 2.75°|22.82 | 23.59 | 24.41 | 253 |26.26| —
1.45 | 2.1° |31.09 | 32.14 | 33.28 | 34.5 — —
155 | 5.8° | 834 | 861| 8.89| 9.19| 9.52| 9.88
155 | 4.34°/12.48 | 12.89 | 13.32| 13.79 | 14.3 | 14.85
1.55 | 3.47°|16.61 [ 17.16 | 17.76 | 18.39 | 19.08 | 19.82
1.55 | 2.89°|20.75 | 21.44|22.19|22.99|23.86| —
1.95 | 7.87°| 423 | 4.44| 466| 4.86| 5.06| 5.26
195 | 6.19°| 6.36 | 6.67| 6.96| 7.23| 7.49| 7.76
195 | 5.1° | 848 | 887 | 9.22| 9.55| 9.88|10.24
1.95 | 4.33°/10.59 | 11.05|11.45| 11.85|12.27 | 12.73
1.95 | 3.77°|12.69 | 13.21 | 13.67 | 14.15| 14.66 | 15.22
1.95 | 3.33°/14.78 | 15.36 | 15.89 | 16.45 | 17.05 | 17.7
195 | 298°/16.88 | 17.51 | 18.1 | 18.75|19.44| —
1.95 | 2.7° |18.96 | 19.65| 20.32 | 21.04 | 21.83| —
1.95 | 2.47°|21.05 | 21.78 | 22.54 | 23.34 | — —
1.95 | 2.27°|123.13 | 23.92 | 24.75 | 25.64 | — —
1.95 | 2.03°|26.24 | 27.13 | 28.08 | 29.09 | — —
1.95 | 1.73°|31.42 | 32.48 | 33.62| — — —
1.95 | 1.5° |36.59 | 37.83|39.16 | — — —
1.95 | 1.33°/41.76 | 43.18| — — — —
2.35 | 3.63°/10.46 | 10.85| 11.21 | 11.59 | 11.99 | 12.43
2.35 | 2.55°/15.67 | 16.21 | 16.75|17.34 | 1796 | —
235 | 1.97°/20.87 | 21.56 | 22.3 — — —
235 | 1.6° [26.04 | 26.91|27.84| — — —
235 | 1.35°/31.21 |3226| — — — —
235 | 1.17°/36.38 | 37.61| — — — —
285 | 8.17°| 6.25 | 6.49| 6.72| 6.95| 7.17| 7.4
285 | 6.88°| 835 | 867 | 897| 9.25| 9.55| 9.88
2.85 | 5.94°/10.44 | 10.83 | 11.19 | 11.55| 11.94 | 12.37
2.85 | 5.22°/12.53 | 12.98 | 13.4 | 13.85| 14.33 | 14.86
2.85 | 4.66°|14.62 | 15.13 | 15.62 | 16.15| 16.72 | 17.34
285 | 4.42°/1566 | 16.2 | 16.73|17.3 |17.92| 18.59
285 | 4.21°/16.7 |17.26|17.84|18.45|19.11 | 19.83| A E
A =tREEEER A = Standard stock item.
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WX B E R E27)K 3Bk k8t 7)( R MFaR )

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

WXS-LN-EBD 1 MBS (Le)

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

[ ]

LR BUSI=IS B EERT
SRR T %ﬁ:iﬁﬁfi&j,
— No numerical value means no
| interference with workpiece.
LW B :mm  Unit:mm
e R X &% 2K | DK | BE | IR |FHRE RS T o AYSERRERN Le ) X1 7
EDP No. R X2 L [) Ds D ak 05 1° 15° o o5 3 | Stock
3053020 | R1.5 x20 60 24 2.85 | 3.52°|20.86 | 21.54 | 22.27 | 23.05| 23.89 | 24.8 A ﬁ
3053025 | R1.5 x 25 65 2.4 2.85 | 2.92°/126.04 | 26.89 | 27.81 | 28.8 |29.86| — /%
3053030 | R1.5 x 30 70 2.4 285 | 25° |31.2 |3224|33.35|3455|, — - Ejg
3053035 | R1.5 x 35 80 2.4 2.85 | 2.18°/36.37 | 37.59 | 38.89 | 40.3 = — %g
3053040 | R1.5 x40 90 24 2.85 | 1.94°|/4154 | 4294|4443 | — — — T_f%
3053515 | R1.75% 15 55 2.8 3.35 | 3.93°|15.65 | 16.18 | 16.7 | 17.26| 17.87 | 18.53 ,%%)3_3'
3053520 | R1.75% 20 60 2.8 3.35 | 3.08°|20.85 | 21.53 | 22.24 | 23.01 | 23.84 | 24.74 W
3053525 | R1.75% 25 65 2.8 3.35 | 2.54°|26.03 | 26.87 | 27.78 | 28.76 | 29.82 | — )S(
3053530 | R1.75% 30 70 2.8 3.35 | 2.16°|31.2 | 32.22 | 33.32 | 34.51 — — ,';—I
3053535 | R1.75% 35 80 2.8 3.35 | 1.88°/36.36 | 37.57 | 38.87 | — = = E
3053540 | R1.75% 40 90 2.8 3.35 | 1.66°|41.53 | 42.92 | 44.41 — — - ||:3)

3053545 | R1.75X 45 90 | 28
3054008 | R2 X 8 60 | 3.2
3054010 | R2 X 10 60 | 3.2
3054012 | R2 x12 60 | 3.2
3054015 | R2 X 15 60 | 3.2
3054016 | R2 x 16 60 | 3.2
3054020 | R2 X 20 65 3.2
3054025 | R2 x25 70 | 3.2
3054030 | R2 X 30 80 | 3.2
3054035 | R2 x35 80 | 3.2
3054040 | R2 x40 90 | 32
3054045 | R2 X 45 90 | 32
3054050 | R2 x50 100 | 3.2
3055010 | R25 x 10 60 | 4

3055015 | R25 X 15 60
3055020 | R2.5 x 20 70
3055025 | R25 X 25 70
3055030 | R2.5 x 30 80
3055035 | R25 X35 80
3055040 | R2.5 x40 90
3055045 | R25 x 45 100
3055050 | R2.5 x50 100 | 4

3.35 | 1.49°/46.7 |48.27| — = = =
3.85 | 5.67°| 833 | 863| 891| 9.18| 946 | 9.77
3.85 | 4.74°/10.42 | 10.79| 11.13 | 11.48 | 11.85 | 12.25
3.85 | 4.07°/12.51 | 12.95| 13.35| 13.78 | 14.24 | 14.74
3.85 | 3.36°|15.64 | 16.16 | 16.67 | 17.23 | 17.82 | 18.47
3.85 | 3.18°|16.68 | 17.23| 17.78 | 18.38 | 19.02 | 19.71
3.85 | 2.6° |20.84 | 21.51|22.22 | 2298 | 238 | —
3.85 | 2.12°/26.02 | 26.86 | 27.76 | 28.72 | — —
3.85 | 1.79°|31.19 | 32.21 | 33.3 = = =
3.85 | 1.55°/36.36 | 37.55|38.84 | — — —
3.85 | 1.36°|41.52 | 42.9 = = = =
3.85 | 1.22°/46.69 |48.25| — — — —
3.85 | 1.1° |51.86 | 53.6 = = = =
485 | 296°/10.4 |10.75|11.08|11.4 |11.75| —
485 | 1.96°/15.62 | 16.13 | 16.62| — = =
4.85 | 1.46°/20.82 |21.47| — — — —
485 | 1.16°26 26.82| — = = =
485 | 097°131.17 | — — — — —
485 | 0.83°36.34 | — = = = =
485 | 0.72°/4151 | — — — — —
485 | 0.64°/46.68 | — = = = =
485 | 0.58°/51.84 | — — — — —

EE N R

S>> (>> > > P> 2> >>>> D> P>

[o>Re > Mo )R> RRe> RN Rie ) Rie) RN RN R Rie ) Nie ) N> RN R R ) Rie) Mo ) N> RN R Rie ) RN ) RN N> R ) Nie) M) N>R > Rie ) Rie) Rile)NNe )R> R o) Rie ) Rie) R )R]

3056012 | R3 x 12 60 | 438 585| — | — | — | — | — | = | =
3056020 | R3 X 20 70 | 48 585 | — | — | — | — | — | = [ =
3056025 | R3 x 25 70 4.8 585 | — = = — — _ _
3056030 | R3 X 30 80 | 48 585 — | — | — | — | = | = [ =
3056035 | R3 x 35 80 | 48 585| — | — | — | — | — | = | =
3056040 | R3 X 40 90 | 48 585 | — | — | — | — | — | = [ =
3056045 | R3 x45 | 100 | 48 585 — | — | — | = [ = | = [ =
3056050 | R3 x50 | 120 | 48 585| — | — | — | — | = | = [ = 1~a

A =FfEEEfER A = Standard stock item.
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WX Super Coating High-precision Bull Nose

WXS-CPR

A

#D1
6n=0°
a

¢Ds|

P

+
®
\

em  4m

2 Flutes 4 Flutes - L
—_— &)
g g :
(Y 512 BEMNERS ‘ = ————\K—L/%‘Si z
Tool Material Ultra Fine Grain Carbide -— /
>, s - £
OFKMEMIE ... WXBHEE : .
Surface Treatment WX Super Coating 27 L
2 Flutes L
QIBHER 30°
Helix Angle
OREFUFE oo £0.005mm
Tolerance of Ball Nose Radius
O BRBIFE e Dc<0.5 0~—0.01 mm ’;JQE'FJ P g5~
Tolerance of Outer Diameter 0.5=Dc 0 ~—0.015mm = ’

BA7:mm  Unit:mm

AmS NG EEEEEIEIS £k | Tk | WR | DR | DAFRERRNVERNSEE) | R | D8 | K | BR
EDP No. Dc Xr X6n X8z L 2 D1 de Le Ds z Type | Stock
3100201 | 0.2 xR0.05%x 0° X 0.5| 50| 0.15 | 0.18 - 7.63 4 2 1 A
3100202 | 0.2 XR0.05% 0° X 1 50| 0.15 | 0.18 = 8.13 4 2 1 A
3100203 | 0.2 XR0.05%x 1° X 1 50| 0.15 | 0.18 0.23 8.04 4 2 2 A
3100204 | 0.2 XR0.05% 1° X 2 50 | 0.15 | 0.18 0.26 8.97 4 2 2 A
3100205 | 0.2 XR0.05% 3° X 1 50 | 0.15 | 0.18 0.27 7.96 4 2 2 A
3100206 | 0.2 XR0.05%X 3° X 2 50 | 0.15 | 0.18 0.39 8.73 4 2 2 A
3100207 | 0.2 XR0.05%X 5° x 1 50| 0.15 | 0.18 0.35 7.81 4 2 2 B
3100208 | 0.2 XR0.05% 5° X 2 50 | 0.15 | 0.18 0.52 8.49 4 2 2 B
3100301 | 0.3 XR0.05% 0° X 1 50| 0.25 | 0.28 - 7.94 4 2 1 A
3100302 | 0.3 XR0.05%X 0° X 2 50 | 0.25 | 0.28 = 8.94 4 2 1 A
3100303 | 0.3 XR0.05%X 1° X 2 50| 025 | 028 | 0.36 8.79 4 2 2 A
3100304 | 0.3 XR0.05% 1° X 3 50 | 0.25 | 0.28 0.4 9.73 4 2 2 A
3100305 | 0.3 XR0.05%X 3° X 2 50| 0.25 | 0.28 0.48 8.56 4 2 2 A
3100306 | 0.3 XR0.05% 3° X 3 50| 025 | 0.28 | 0.59 9.37 4 2 2 A
3100307 | 0.3 XR0.05% 5° x 2 50| 0.25 | 0.28 0.61 8.33 4 2 2 B
3100308 | 0.3 XR0.05% 5° X 3 50 | 0.25 | 0.28 0.78 9.01 4 2 2 B
3100401 | 0.4 XR0.05%X 0° X 1 50| 0.3 0.37 - 7.77 4 2 1 A
3100402 | 0.4 XR0.05%x 0° X 15| 50| 0.3 0.37 - 8.27 4 2 1 A
3100403 | 0.4 XR0.05% 0° X 2 50 | 0.3 0.37 - 8.77 4 2 1 A
3100404 | 0.4 XR0.05% 0° X 3 50 | 0.3 0.37 — 9.77 4 2 1 A
3100405 | 0.4 XR0.05%X 0° X 4 50| 0.3 0.37 - 10.77 4 2 1 A
3100409 | 0.4 XR0.05%X 1° X 3 50 | 0.3 0.37 0.49 9.54 4 2 2 A
3100410 | 0.4 XR0.05%X 1° X 4 50| 0.3 0.37 | 0.53 10.47 4 2 2 A
3100411 | 0.4 XR0.05% 3° X 3 50| 0.3 0.37 | 0.68 9.18 4 2 2 A
3100412 | 0.4 XR0.05%X 3° X 4 50| 0.3 0.37 0.79 9.99 4 2 2 A
3100413 | 0.4 XR0.05%X 5° X 3 50 | 0.3 0.37 0.87 8.83 4 2 2 B
3100414 | 0.4 XR0.05%X 5° X 4 50 | 0.3 0.37 1.05 9.5 4 2 2 B
3100406 | 0.4 XR0.1 X 0° X 2 50 | 0.3 0.37 — 8.77 4 2 1 A

A=1RfEEEER, A = Standard stock item.
B = EEfFhIOFEEEETER B = Inventory center stock item.



WX B ik B & A E BN A2

WX Super Coating High-precision Bull Nose

WXS-CPR
Bf7:mm Unit:mm
BRE A T 2k | ik | MR | BOE | TATASRRNENKSRE) | WE | M | K | B
EDP No. Dc XrX68nXRga L 2 Dy da L2 Ds Z Type | Stock

3100407 |04 XR01 X0° X 3 | 50|03 |037 | — 9.77 4 [ 21 ] A

3100408 |04 XR01 X0°X 4 | 50| 03 |037 | — 10.77 4 |21 ]aA o
3100415 | 0.4 XR0.1 X 1° X 3 50| 0.3 0.37 | 0.49 9.54 4 2 | 2 | A 8
3100416 |04 XR01 X1°X 4 | 50| 03 | 0.37 | 053 10.47 4 [ 2] 2]a i
3100417 |0.4XR0.1 X3 x 3 | 50|03 | 037 | 068 9.18 4 [ 2] 2] A RE
3100418 |04XxR01 x3° X 4 | 50| 03 | 037 | 079 9.99 4 | 2] 2] ~A K2
3100419 |04XR01 X5 X 3 | 50| 0.3 | 037 | 0.87 8.83 4 |2 2|8 ;—é%
3100420 |04 XR01 X5° X 4 | 50| 03 | 037 | 1.05 95 4 [ 228 _
3100501 |05XR0.05% 0° X 1 | 50| 04 | 046 | — 76 4 [ 218 ‘)’(V
3100502 | 0.5XR0.05X 0° X 2 | 50| 04 | 046 | — 8.6 4 [ 2118 S
3100503 | 0.5XR0.05X 0° X 3 | 50| 0.4 | 046 | — 96 4 | 218 C
3100504 |05XR0.05X 0° X 4 | 50| 04 | 046 | — 106 s |2 18 B
3100505 |0.5XR0.05X0° X 5 | 50| 04 | 046 | — 116 4 | 218

3100506 |0.5XR0.05X0° X 6 | 50| 04 | 046 | -— 126 4 |21 ]8B

3100513 |0.5XR0.05X 1° X 3 | 50| 04 | 0.46 | 0.59 9.36 4 | 2|28

3100514 |05XR0.05X 1° X 5 | 50| 04 | 0.46 | 0.66 11.23 4 | 2] 28

3100515 | 0.5XR0.05X 1° X 8 | 50| 0.4 | 046 | 077 14.03 4 | 2] 28

3100516 | 0.5 XR0.05% 1° X10 | 50| 0.4 | 0.46 | 0.84 159 4 [ 228

3100517 |0.5XR0.05X 1° X12 | 50| 0.4 | 0.46 | 0.91 17.77 4 | 2|28

3100518 |0.5XR0.05X 3° X 3 | 50| 04 | 0.46 | 0.77 9.02 4 | 2] 28

3100519 |05XR0.05X 3* X 5 | 50| 04 | 0.46 | 0.98 10.63 4 | 2|28

3100520 |0.5XR0.05X 3° X 8 | 50| 04 | 0.46 | 1.3 13.04 4 | 2] 2] 8B

3100521 |0.5XR0.05X 3° X10 | 50| 0.4 | 0.46 | 1.51 14.65 4 | 2|28

3100522 |05 XR0.05% 3° X12 | 50| 04 | 0.46 | 1.72 16.26 4 | 2] 28

3100523 |05 XR0.05X 5° X 3 | 50| 04 | 0.46 | 0.96 8.68 4 | 228

3100524 |05XR0.05X5° X 5 | 50| 04 | 046 | 1.31 10.02 4 | 2] 2] 8B

3100525 |0.5XR0.05X 5° X 8 | 50| 04 | 0.46 | 1.83 12.04 4 | 2] 28

3100526 | 0.5 XR0.05X 5° X10 | 50| 04 | 0.46 | 2.18 13.39 4 [ 228

3100507 | 0.5 XR0.1 X 0° X 1 50/ 0.4 | o046 | — 76 4 [ 211 ]~A

3100508 |05XR01 X 0° X 2 | 50| 04 | 046 | — 8.6 4 [ 211 ]a

3100509 |05%R01 X0° X 3 | 50| 04 | 046 | — 96 4 |21 ]a

3100510 |05XR01 X 0° X 4 | 50| 04 | 046 | — 10.6 4 [ 211 ]a

3100511 |05%XR01 X0° X 5 | 50| 04 | 046 | — 11.6 4 [ 211 ]~A

3100512 |05XR01 X0° X 6 | 50| 04 | 046 | — 126 4 |21 ]aA

3100527 | 05XR01 x1°x 3 | 50| 0.4 | 0.46 | 0.59 9.36 4 |2 2]~

3100528 | 05XR01 X 1°X 5 | 50| 0.4 | 046 | 0.66 11.23 4 | 2] 2]~A

3100529 | 0.5XR01 X 1°X 8 | 50| 0.4 | 046 | 077 14.03 4 [ 2] 2] ~A

3100530 | 0.5XR01 X 1° X10 | 50| 0.4 | 046 | 0.84 15.9 4 [ 2] 2]a

3100531 | 0.5XR0.1 X 1° X12 | 50| 0.4 | 046 | 0.91 17.77 4 | 2] 2] ~A

3100532 |05%R01 X3 X 3 | 50| 04 | 046 | 0.77 9.02 4 | 2] 2] aA

3100533 |05%XR01 X3 X 5 | 50| 04 | 0.46 | 0.98 10.63 4 |2 2]a

3100534 |05XR01 x3°X 8 | 50| 04 | 046 | 1.3 13.04 4 | 2] 2] ~A

A=#+REREFSR A= Standard stock item. ®TR

B = EFPUOFVERETER B =Inventory center stock item.
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WX Super Coating High-precision Bull Nose

WXS-CPR
. | T g — g
EER Bfi7:mm Unit:mm
BmS PEXENBFEXTBELAXAR  WES IS W | MOR | DAFEERENERNSEE) | WR | D% | K | B
EDP No. Dc XrX@n X282 L 2 D da La Ds z Type | Stock
3100535 | 0.5%xR0.1 X 3° X 10 50| 0.4 0.46 1.51 14.65 4 2 2 A
3100536 | 0.5 XR0.1 X 3° X 12 50| 0.4 0.46 1.72 16.26 4 2 2 A
3100537 | 0.5%XR0.1 X 5° X 3 50| 0.4 0.46 0.96 8.68 4 2 2 A
3100538 | 0.5 XR0.1 X 5° X 5 50| 0.4 0.46 1.31 10.02 4 2 2 A
3100539 | 0.5 XR0.1 X 5° X 8 50| 0.4 0.46 1.83 12.04 4 2 2 A
3100540 | 0.5 XR0.1 X 5° X 10 50| 0.4 0.46 2.18 13.39 4 2 2 A
3100601 | 0.6 XR0.1 X 0° X 2 50| 0.48 | 0.56 - 8.41 4 2 1 B
3100602 | 0.6 XR0.1 X 0° X 4 50 | 0.48 | 0.56 = 10.41 4 2 1 B
3100603 | 0.6 XR0.1 X 0° X 6 50| 0.48 | 0.56 - 12.41 4 2 1 B
3100806 | 0.8 XR0.05% 1° X 5 50 | 0.65 | 0.76 0.95 10.68 4 2 2 B
3100807 | 0.8 XR0.05%X 1° X 8 50| 0.65 | 0.76 1.06 13.49 4 2 2 B
3100808 | 0.8 XR0.05% 3° X 5 50 | 0.65 | 0.76 1.26 10.12 4 2 2 B
3100809 | 0.8 XR0.05% 3° X 8 50| 0.65 | 0.76 1.57 12.53 4 2 2 B
3100801 | 0.8 XR0.1 X 0° X 4 50| 0.65 | 0.76 = 10.04 4 2 1 A
3100802 | 0.8 XR0.1 X 0° X 6 50| 0.65 | 0.76 - 12.04 4 2 1 A
3100810 | 0.8 XR0.1 X 1° X 5 50 | 0.65 | 0.76 0.95 10.68 4 2 2 A
3100811 | 0.8 XR0.1 X 1° X 8 50| 0.65 | 0.76 1.06 13.49 4 2 2 A
3100812 | 0.8 XR0.1 X 3° X 5 50| 0.65 | 0.76 1.26 10.12 4 2 2 A
3100813 |[0.8 XR0.1 X 3° X 8 50 | 0.65 0.76 1.57 12.53 4 2 2 A
3100803 | 0.8 XR0.2 X 0° X 4 50 | 0.65 | 0.76 = 10.04 4 2 1 A
3100804 | 0.8 XR0.2 X 0° X 6 50| 0.65 | 0.76 - 12.04 4 2 1 A
3100805 | 0.8 XR0.2 X 0° X 8 50| 0.65 | 0.76 = 14.04 4 2 1 A
3100814 | 0.8 XR0.2 X 1° X 5 50| 0.65 | 0.76 0.95 10.68 4 2 2 A
3100815 | 0.8 XR0.2 X 1° X 8 50| 0.65 | 0.76 1.06 13.49 4 2 2 A
3100816 | 0.8 XR0.2 X 3° X 5 50| 0.65 | 0.76 1.26 10.12 4 2 2 A
3100817 | 0.8 XR0.2 X 3° X 8 50| 0.65 | 0.76 1.57 12.53 4 2 2 A
3101001 |1 XR0.05X 0° X 4 50| 0.8 0.95 - 9.69 4 2 1 B
3101002 (1 XR0.05X 0° X 6 50 | 0.8 0.95 = 11.69 4 2 1 B
3101003 |1 XR0.05X 0° x 8 50 | 0.8 0.95 - 13.69 4 2 1 B
3101004 |1 XR0.05%X 0° X 10 50 | 0.8 0.95 = 15.69 4 2 1 B
3101005 |1 XR0.05X% 0° X 12 50| 0.8 0.95 - 17.69 4 2 1 B
3101023 |1 XR0.05%X 1° X 6 50| 0.8 0.95 1.18 11.25 4 2 2 B
3101024 |1 XR0.05X% 1° X 10 60| 0.8 0.95 1.32 14.99 4 2 2 B
3101025 |1 XR0.05X 1° X 15 60 | 0.8 0.95 1.5 19.67 4 2 2 B
3101026 |1 XR0.05X% 1° X 20 60 | 0.8 0.95 1.67 24.34 4 2 2 B
3101027 |1 XR0.05X% 1° X 25 70 | 0.8 0.95 1.85 29.02 4 2 2 B
3101028 |1 XR0.05X% 1° x 30 80| 0.8 0.95 2.02 33.69 4 2 2 B
3101029 |1 XR0.05X% 1° X 35 80 | 0.8 0.95 2.19 38.37 4 2 2 B
3101030 |1 XR0.05X 3° X 6 50| 0.8 0.95 1.55 10.58 4 2 2 B
3101031 |1 XR0.05X% 3° X 10 60 | 0.8 0.95 1.96 13.79 4 2 2 B
3101006 |1 XR0.1 X 0° X 4 50 | 0.8 0.95 - 9.69 4 2 1 B
3101007 |1 XR0.1 X 0° X 6 50 | 0.8 0.95 = 11.69 4 2 1 B

A=#tRfEREER A =Standard stock item.
B = EFPUOFVERETER B = Inventory center stock item.
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WX Super Coating High-precision Bull Nose

‘ 81 il T | | §—= _ m\}g L’%mi ]
T s s S
P T ¢
27 47 " )| =
2 Flutes 4 Flutes L 2 Flutes L
EER Bf{7:mm Unit:mm
BmS QANHEEERE RGPS 2K | K | R | DR | IATRERRNERNSEE) | WER | O | R | BR
EDP No. Dc XrX6n X8z L 2 D1 da L2 Ds z Type | Stock
3101008 |1 XR0.1 X 0° X 8 50| 0.8 0.95 - 13.69 4 2 1 B
3101009 |1 XR0.1 X 0° X10 50| 0.8 0.95 — 15.69 4 2 1 B
3101010 |1 XR0.1 X 0° X12 50| 0.8 0.95 - 17.69 4 2 1 B
3101032 |1 XR0.1 X 1° X 6 50| 0.8 0.95 1.18 11.25 4 2 2 A
3101033 |1 XR0.1 X 1° X 10 60| 0.8 0.95 1.32 14.99 4 2 2 A
3101034 |1 XR0.1 X 1° X 15 60 | 0.8 0.95 1.5 19.67 4 2 2 A
3101035 |1 XR0.1 X 1° X 20 60 | 0.8 0.95 1.67 24.34 4 2 2 A
3101036 |1 XR0.1 X 1° X 25 70| 0.8 0.95 1.85 29.02 4 2 2 A
3101037 |1 XR0.1 X 1° X 30 80| 0.8 0.95 2.02 33.69 4 2 2 A
3101038 |1 XR0.1 X 1° X35 80| 0.8 0.95 219 38.37 4 2 2 A
3101039 (1 XR0.1 X3° X 6 50| 0.8 0.95 1.55 10.58 4 2 2 A
3101040 |1 XR0.1 X 3° xX10 60 | 0.8 0.95 1.96 13.79 4 2 2 A
3101011 |1 XR0.2 X 0° X 4 50| 0.8 0.95 - 9.69 4 2 1 A
3101012 |1 XR0.2 X 0° X 6 50| 0.8 0.95 - 11.69 4 2 1 A
3101013 |1 XR0.2 X 0° X 8 50| 0.8 0.95 - 13.69 4 2 1 A
3101014 |1 XR0.2 X 0° X 10 50| 0.8 0.95 = 15.69 4 2 1 A
3101015 |1 XR0.2 X 0° xX12 50| 0.8 0.95 - 17.69 4 2 1 A
3101016 |1 XR0.2 X 0° X 16 60 | 0.8 0.95 - 21.69 4 2 1 A
3101017 |1 XR0.2 X 0° X 20 60 | 0.8 0.95 - 25.69 4 2 1 A
3101041 |1 XR0.2 X 1° X 6 50| 0.8 0.95 1.18 11.25 4 2 2 A
3101042 |1 XR0.2 X 1° X10 60| 0.8 0.95 1.32 14.99 4 2 2 A
3101043 |1 XR0.2 X 1° X 15 60 | 0.8 0.95 1.5 19.67 4 2 2 A
3101044 |1 XR0.2 X 1° X 20 60 | 0.8 0.95 1.67 24.34 4 2 2 A
3101045 |1 XR0.2 X 1° X 25 70 | 0.8 0.95 1.85 29.02 4 2 2 A
3101046 |1 XR0.2 X 1° X 30 80| 0.8 0.95 2.02 33.69 4 2 2 A
3101047 |1 XR0.2 X 1° X35 80| 0.8 0.95 219 38.37 4 2 2 A
3101048 |1 XR0.2 X3° X 6 50| 0.8 0.95 1.55 10.58 4 2 2 A
3101049 |1 XR0.2 X 3° X10 60| 0.8 0.95 1.96 13.79 4 2 2 A
3101018 |1 XR0.3 X 0° X 4 50| 0.8 0.95 - 9.69 4 2 1 A
3101019 |1 XR0.3 X 0° X 6 50 | 0.8 0.95 - 11.69 4 2 1 A
3101020 |1 XR0.3 X 0° X 8 50| 0.8 0.95 - 13.69 4 2 1 A
3101021 |1 XR0.3 X 0° X 10 50| 0.8 0.95 — 15.69 4 2 1 A
3101022 |1 XR0.3 X 0° xX12 50| 0.8 0.95 - 17.69 4 2 1 A
3101050 |1 XR0.3 X 1° X 6 50 | 0.8 0.95 1.18 11.25 4 2 2 A
3101051 |1 XR0.3 X 1° X 10 60| 0.8 0.95 1.32 14.99 4 2 2 A
3101052 |1 XR0.3 X 1° X 15 60 | 0.8 0.95 1.5 19.67 4 2 2 A
3101053 |1 XR0.3 X 1° X 20 60| 0.8 0.95 1.67 24.34 4 2 2 A
3101054 |1 XR0.3 X 1° X 25 70 | 0.8 0.95 1.85 29.02 4 2 2 A
3101055 |1 XR0.3 X 1° X 30 80| 0.8 0.95 2.02 33.69 4 2 2 A
3101056 |1 XR0.3 X 1° X35 80| 0.8 0.95 219 38.37 4 2 2 A
3101057 |1 XR03 X3 X 6 50| 0.8 0.95 1.55 10.58 4 2 2 A
3101058 |1 XR0.3 X 3° X 10 60 | 0.8 0.95 1.96 13.79 4 2 2 A

A= tRfEEEER, A =Standard stock item.
B = EEFOMRAERETZR B = Inventory center stock item.
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WX Super Coating High-precision Bull Nose

WXS-CPR
g = r —=
EER Bf7:mm Unit:mm
BmS PEXENBFEXTBELAXAR  WES IS W | MOR | DAFEERENERNSEE) | WR | D% | K | B
EDP No. Dc XrX@n X282 L 2 D da La Ds z Type | Stock
3101201 [1.2XR0.2 X 0° X 6 50| 1 1.15 - 11.31 4 2 1 B
3101202 | 1.2XR0.2 X 0° X 8 50 | 1 1.15 = 13.31 4 2 1 B
3101203 | 1.2 xXR0.2 X 0° X 10 50 | 1 1.15 - 15.31 4 2 1 B
3101204 | 1.2XR0.3 X 0° X 6 50 | 1 1.15 = 11.31 4 2 1 B
3101205 |1.2XR0.3 X 0° X 8 50 | 1 1.15 - 13.31 4 2 1 B
3101206 | 1.2 XR0.3 X 0° X 10 50 | 1 1.15 - 15.31 4 2 1 B
3101511 | 1.5 XR0.1 X 1° X 10 60 | 1.2 1.45 1.81 14.09 4 2 2 B
3101512 | 1.5 XR0.1 X 1° X 15 60 | 1.2 1.45 1.98 18.76 4 2 2 B
3101513 [ 1.5%XR0.1 X 1° X 20 60 | 1.2 1.45 2.16 23.44 4 2 2 B
3101514 | 1.5 XR0.1 X 1° X 25 70 | 1.2 1.45 2.33 28.11 4 2 2 B
3101515 | 1.5 XR0.1 X 1° X 30 80| 1.2 1.45 2.51 32.78 4 2 2 B
3101516 | 1.5 XR0.1 X 3° X 10 60 | 1.2 1.45 242 12.94 4 2 2 B
3101517 |1.5%XR0.1 X 3° X 15 60 | 1.2 1.45 2.95 16.96 4 2 2 B
3101501 | 1.5%XR0.2 X 0° X 6 50| 1.2 1.45 - 10.75 4 2 1 A
3101502 [1.5%XR0.2 X 0° X 8 50| 1.2 1.45 - 12.75 4 2 1 A
3101503 | 1.5%XR0.2 X 0° X 10 50| 1.2 1.45 - 14.75 4 2 1 A
3101504 | 1.5%XR0.2 X 0° x 12 50 1.2 1.45 - 16.75 4 2 1 A
3101505 | 1.5 XR0.2 X 0° X 16 50| 1.2 1.45 - 20.75 4 2 1 A
3101518 [ 1.5%XR0.2 X 1° X 10 60 | 1.2 1.45 1.81 14.09 4 2 2 A
3101519 [ 1.5%XR0.2 X 1° X 15 60 | 1.2 1.45 1.98 18.76 4 2 2 A
3101520 | 1.5 XR0.2 X 1° X 20 60| 1.2 1.45 2.16 23.44 4 2 2 A
3101521 | 1.5 XR0.2 X 1° X 25 70| 1.2 1.45 2.33 28.11 4 2 2 A
3101522 | 1.5 XR0.2 X 1° X 30 80| 1.2 1.45 2.51 32.78 4 2 2 A
3101523 | 1.5%XR0.2 X 3° X 10 60 | 1.2 1.45 2.42 12.94 4 2 2 A
3101524 |1.5%XR0.2 X 3° X 15 60 | 1.2 1.45 2.95 16.96 4 2 2 A
3101506 | 1.5 XR0.3 X 0° X 6 50| 1.2 1.45 - 10.75 4 2 1 A
3101507 |[1.5%XR0.3 X 0° X 8 50| 1.2 1.45 - 12.75 4 2 1 A
3101508 | 1.5%XR0.3 X 0° X 10 50| 1.2 1.45 - 14.75 4 2 1 A
3101509 |1.5%XR0.3 X 0° x 12 50 1.2 1.45 - 16.75 4 2 1 A
3101510 | 1.5 XR0.3 X 0° X 16 50| 1.2 1.45 = 20.75 4 2 1 A
3101525 | 1.5%XR0.3 X 1° X 10 60| 1.2 1.45 1.81 14.09 4 2 2 A
3101526 | 1.5%XR0.3 X 1° X 15 60 | 1.2 1.45 1.98 18.76 4 2 2 A
3101527 | 1.5XR0.3 X 1° X 20 60 | 1.2 1.45 2.16 23.44 4 2 2 A
3101528 | 1.5 XR0.3 X 1° X 25 70| 1.2 1.45 2.33 28.11 4 2 2 A
3101529 |[1.5%XR0.3 X 1° X 30 80| 1.2 1.45 2.51 32.78 4 2 2 A
3101530 | 1.5 XR0.3 X 3° X 10 60| 1.2 1.45 242 12.94 4 2 2 A
3101531 [ 1.5XR0.3 X 3° x 15 60 | 1.2 1.45 2.95 16.96 4 2 2 A
3102001 |2 XR0.1 X 0° X 8 50| 1.6 1.95 = 11.82 4 2 1 B
3102002 |2 XxR0.1 X 0° x10 50| 1.6 1.95 - 13.82 4 2 1 B
3102003 [2 XR0.1 X 0° x12 50| 1.6 1.95 - 15.82 4 2 1 B
3102004 |2 XR0.1 X 0° X 16 60| 1.6 1.95 - 19.82 4 2 1 B
3102005 |2 XR0.1 X 0° X20 60 | 1.6 1.95 = 23.82 4 2 1 B

A=1RfEEEER, A = Standard stock item.
B = EEfFhIOFEEEETER B = Inventory center stock item.
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WX Super Coating High-precision Bull Nose
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EER Bf7:mm Unit:mm
BmS QANHEEERE RGPS 2K | K | R | DR | IATRERRNERNSEE) | WER | O | R | BR
EDP No. Dc XrX6n X8z L 2 D1 da L2 Ds z Type | Stock
3102006 |2 XR0.1 X 0° x25 70| 1.6 1.95 - 28.82 4 2 1 B
3102025 |2 XR0.1 X 1° X 15 60| 1.6 1.95 2.47 17.85 4 2 2 B
3102026 |2 XxR0.1 X 1° X 20 60| 1.6 1.95 2.64 22.53 4 2 2 B
3102027 |2 XR0.1 X 1° X 25 70| 1.6 1.95 2.82 27.2 4 2 2 B
3102028 |2 XxR0.1 X 1° X 30 80| 1.6 1.95 2.99 31.88 4 2 2 B
3102029 |2 XRO0.1 X 1° X 40 80| 1.6 1.95 3.34 41.23 4 2 2 B
3102030 |2 XRO0.1 X 1° x50 100 | 1.6 1.95 3.69 50.57 4 2 2 B
3102031 |2 XR0.1 X 3° X15 60| 1.6 1.95 3.41 16.11 4 2 2 B
3102032 |2 XR0.1 X 3° x20 60| 1.6 1.95 3.93 20.13 4 2 2 B
3102007 |2 XR0.2 X 0° X 8 50| 1.6 1.95 = 11.82 4 2 1 A
3102008 |2 XxR0.2 X 0° xX10 50| 1.6 1.95 - 13.82 4 2 1 A
3102009 |2 XR0.2 X 0° X12 50| 1.6 1.95 = 15.82 4 2 1 A
3102010 |2 XR0.2 X 0° X 16 60| 1.6 1.95 - 19.82 4 2 1 A
3102011 |2 XR0.2 X 0° X 20 60| 1.6 1.95 = 23.82 4 2 1 A
3102012 |2 XR0.2 X 0° X 25 70| 1.6 1.95 - 28.82 4 2 1 A
3102033 |2 XR0.2 X 1° X 15 60| 1.6 1.95 2.47 17.85 4 2 2 A
3102034 |2 XR0.2 X 1° X 20 60| 1.6 1.95 2.64 22.53 4 2 2 A
3102035 |2 XR0.2 X 1° X 25 70 | 1.6 1.95 2.82 27.2 4 2 2 A
3102036 |2 XR0.2 X 1° x 30 80| 1.6 1.95 2.99 31.88 4 2 2 A
3102037 |2 XR0.2 X 1° X 40 80| 1.6 1.95 3.34 41.23 4 2 2 A
3102038 |2 xR0.2 X 1° x50 100 | 1.6 1.95 3.69 50.57 4 2 2 A
3102039 |2 XR0.2 X 3° X15 60 | 1.6 1.95 3.41 16.11 4 2 2 A
3102040 |2 XR0.2 X 3° x20 60| 1.6 1.95 3.93 20.13 4 2 2 A
3102013 |2 XR0.3 X 0° X 8 50| 1.6 1.95 = 11.82 4 2 1 A
3102014 |2 XR0.3 X 0° xX10 50| 1.6 1.95 - 13.82 4 2 1 A
3102015 |2 XR0.3 X 0° X 12 50| 1.6 1.95 = 15.82 4 2 1 A
3102016 |2 XR0.3 X 0° X 16 60| 1.6 1.95 - 19.82 4 2 1 A
3102017 |2 XR0.3 X 0° X 20 60| 1.6 1.95 = 23.82 4 2 1 A
3102018 |2 XR0.3 X 0° X 25 70| 1.6 1.95 - 28.82 4 2 1 A
3102041 |2 XR0.3 X 1° X 15 60 | 1.6 1.95 2.47 17.85 4 2 2 A
3102042 |2 XR0.3 X 1° x20 60| 1.6 1.95 2.64 22.53 4 2 2 A
3102043 |2 XR0.3 X 1° X 25 70 | 1.6 1.95 2.82 27.2 4 2 2 A
3102044 |2 XR0.3 X 1° X 30 80| 1.6 1.95 2,99 31.88 4 2 2 A
3102045 |2 XR0.3 X 1° X 40 80| 1.6 1.95 3.34 41.23 4 2 2 A
3102046 |2 XR0.3 X 1° X 50 100 | 1.6 1.95 3.69 50.57 4 2 2 A
3102047 |2 XR0.3 X 3° X 15 60| 1.6 1.95 3.41 16.11 4 2 2 A
3102048 |2 XR0.3 X 3° x20 60| 1.6 1.95 3.93 20.13 4 2 2 A
3102019 |2 XR0.5 X 0° X 8 50| 1.6 1.95 = 11.82 4 2 1 A
3102020 |2 XR0.5 X 0° x10 50| 1.6 1.95 - 13.82 4 2 1 A
3102021 |2 XR0.5 X 0° X12 50| 1.6 1.95 = 15.82 4 2 1 A
3102022 |2 XR0.5 X 0° X 16 60| 1.6 1.95 - 19.82 4 2 1 A
3102023 |2 XR0.5 X 0° X 20 60| 1.6 1.95 = 23.82 4 2 1 A

A=1RfEREER A =Standard stock item.
B = EFPUOFVERETER B =Inventory center stock item.
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WX Super Coating High-precision Bull Nose

WXS-CPR

. | T g — g

EER B :mm Unit:mm

BmS PEXENBFEXTBELAXAR  WES IS W | MOR | DAFEERENERNSEE) | WR | D% | K | B
EDP No. Dc XrX@n X282 L 2 D da La Ds z Type | Stock

3102024 |2 XR0.5 X 0° x25 70| 1.6 1.95 - 28.82 4 2 1 A
3102049 |2 XR0.5 X 1° X 15 60 | 1.6 1.95 2.47 17.85 4 2 2 A
3102050 |2 XR0.5 X 1° x20 60| 1.6 1.95 2.64 22.53 4 2 2 A
3102051 |2 XR0.5 X 1° X 25 70| 1.6 1.95 2.82 27.2 4 2 2 A
3102052 |2 XR0.5 X 1° x 30 80| 1.6 1.95 2.99 31.88 4 2 2 A
3102053 |2 XR0.5 X 1° x40 80| 1.6 1.95 3.34 41.23 4 2 2 A
3102054 |2 XR0.5 X 1° x50 100 | 1.6 1.95 3.69 50.57 4 2 2 A
3102055 |2 XR0.5 X 3° X 15 60 | 1.6 1.95 3.41 16.11 4 2 2 A
3102056 |2 XR0.5 X 3° x20 60| 1.6 1.95 3.93 20.13 4 2 2 A
3102501 | 2.5 XR0.2 X 0° X 10 50| 2.2 24 = 12.98 4 2 1 B
3102502 | 2.5 XR0.2 X 0° X 20 60 | 2.2 24 - 22.98 4 2 1 B
3102503 | 2.5 XR0.2 X 0° % 30 70 | 2.2 24 = 32.98 4 2 1 B
3102504 | 25 XR0.5 X 0° X 10 50| 2.2 24 - 12.98 4 2 1 B
3102505 | 2.5 XR0.5 X 0° X 20 60 | 2.2 24 = 22.98 4 2 1 B
3102506 | 2.5 XR0.5 X 0° X 30 70| 2.2 24 - 32.98 4 2 1 B
3103001 |3 XR0.2 X0° X 8 60 | 2.5 2.85 = 13.87 6 2 1 A
3103002 |3 XR0.2 X 0° xX12 60 | 2.5 2.85 - 17.87 6 2 1 A
3103003 |3 XR0.2 X 0° X 16 60 | 2.5 2.85 = 21.87 6 2 1 A
3103004 |3 XR0.2 X 0° x20 70| 2.5 2.85 - 25.87 6 2 1 A
3103005 |3 XR0.2 X 0° x25 70| 2.5 2.85 = 30.87 6 2 1 A
3103006 |3 XR0.2 x 0° x30 70| 25 2.85 - 35.87 6 2 1 A
3103007 |3 XR0.2 X 0° X35 80| 25 2.85 = 40.87 6 2 1 A
3103020 |3 XxXR0.2 X 1° X 15 60 | 2.5 2.85 3.44 19.78 6 2 2 A
3103021 |3 XR0.2 X 1° X 20 60 | 2.5 2.85 3.61 24.45 6 2 2 A
3103022 |3 XR0.2 X 1° x 30 80| 25 2.85 3.96 33.8 6 2 2 A
3103023 |3 XR0.2 X 1° x40 80| 2.5 2.85 4.31 43.15 6 2 2 A
3103024 |3 XxXR0.2 X 1° X 50 100 | 25 2.85 4.66 52.5 6 2 2 A
3103025 |3 XR0.2 X 1° X 60 110 | 2.5 2.85 5.01 61.85 6 2 2 A
3103008 |3 XR0.3 X 0° x12 60| 2.5 2.85 - 17.87 6 2 1 A
3103009 |3 XR0.3 X 0° X 16 60 | 2.5 2.85 = 21.87 6 2 1 A
3103010 |3 XR0.3 X 0° x20 70| 2.5 2.85 - 25.87 6 2 1 A
3103011 |3 XR0.3 X 0° X 25 70| 2.5 2.85 = 30.87 6 2 1 A
3103012 |3 XR0.3 X 0° x30 70| 25 2.85 - 35.87 6 2 1 A
3103013 |3 XR0.3 X 0° X35 80| 2.5 2.85 = 40.87 6 2 1 A
3103014 |3 XR0.5 X 0° x 12 60| 2.5 2.85 - 17.87 6 2 1 A
3103015 |3 XR0.5 X 0° X 16 60 | 2.5 2.85 = 21.87 6 2 1 A
3103016 |3 XR0.5 X 0° x20 70| 25 2.85 - 25.87 6 2 1 A
3103017 |3 XR0.5 X 0° X 25 70 | 2.5 2.85 = 30.87 6 2 1 A
3103018 |3 XR0.5 X 0° x 30 70| 2.5 2.85 - 35.87 6 2 1 A
3103019 |3 XR0.5 X 0° X35 80| 25 2.85 = 40.87 6 2 1 A
3103026 |3 XR0.5 X 1° X 15 60| 2.5 2.85 3.44 19.78 6 2 2 A
3103027 |3 XR0.5 X 1° X 20 60 | 2.5 2.85 3.61 24.45 6 2 2 A

A=1RfEEEER, A = Standard stock item.
B = EEfFhIOFEEEETER B = Inventory center stock item.
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WX Super Coating High-precision Bull Nose

I 3 S
L2 il SN
27 47 " )| =
2 Flutes 4 Flutes L 2 Flutes L
EER B :mm Unit:mm
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EDP No. Dc XrX6n X8z L 2 D1 de L2 Ds z Type | Stock
3103028 |3 XR0.5 X 1° X 30 80| 25 2.85 3.96 33.8 6 2 2 A
3103029 |3 XR0.5 X 1° X 40 80| 25 2.85 4.31 43.15 6 2 2 A
3103030 |3 XR0.5 x 1° x50 100 | 2.5 2.85 4.66 52.5 6 2 2 A
3103031 |3 XR0.5 X 1° X 60 110 | 2.5 2.85 5.01 61.85 6 2 2 A
3104001 |4 XR0.2 X 0° X16 60 | 4 3.84 - 20.01 6 4 1 B
3104002 |4 XR0.2 X 0° X 20 60 | 4 3.84 = 24.01 6 4 1 B
3104003 |4 XR0.2 X 0° xX25 70| 4 3.84 - 29.01 6 4 1 B
3104004 |4 XR0.2 X 0° X 30 70 | 4 3.84 = 34.01 6 4 1 B
3104005 |4 XR0.2 X 0° x40 N0 4 3.84 - 44.01 6 4 1 B
3104006 |4 XR0.2 X 0° X 50 100 | 4 3.84 - 54.01 6 4 1 B
3104007 |4 XR0.3 X 0° X 16 60| 4 3.84 - 20.01 6 4 1 B
3104008 |4 XR0.3 X 0° X 20 60 | 4 3.84 = 24.01 6 4 1 B
3104009 |4 XR0.3 X 0° x25 70| 4 3.84 - 29.01 6 4 1 B
3104010 |4 XR0.3 X 0° X 30 70 | 4 3.84 - 34.01 6 4 1 B
3104011 |4 XR0.3 X 0° x40 Q0| 4 3.84 - 44.01 6 4 1 B
3104012 |4 XR0.3 X 0° X50 100 | 4 3.84 = 54.01 6 4 1 B
3104013 |4 XR0.5 X 0° X 16 60 | 4 3.84 - 20.01 6 4 1 B
3104014 |4 XR0.5 X 0° X 20 60 | 4 3.84 = 24.01 6 4 1 B
3104015 |4 XR0.5 X 0° xX25 70| 4 3.84 — 29.01 6 4 1 B
3104016 |4 XR0.5 X 0° X 30 70 | 4 3.84 — 34.01 6 4 1 B
3104017 |4 XR0.5 X 0° x40 Q0| 4 3.84 - 44.01 6 4 1 B
3104018 |4 XR0.5 X 0° X 50 100 | 4 3.84 - 54.01 6 4 1 B
3104019 |4 XR1 X 0° X16 60 | 4 3.84 - 20.01 6 4 1 B
3104020 |4 XR1 X 0°X20 60 | 4 3.84 = 24.01 6 4 1 B
3104021 |4 XR1 X 0°x25 70| 4 3.84 - 29.01 6 4 1 B
3104022 (4 XR1 X 0° %30 70 | 4 3.84 - 34.01 6 4 1 B
3104023 |4 XR1 X 0° x40 N 4 3.84 - 44.01 6 4 1 B
3104024 |4 XR1 X 0° X50 100 | 4 3.84 - 54.01 6 4 1 B

A =FrMEREFR A =Standard stock item.
B = EEfFRIOMRERETZR B = Inventory center stock item.
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5 TR ﬁ}ﬁmﬁ( %OHRC) AR ﬁ%m;% 54RO HARDQE%ETEELS
= WORK HARDENED STEELS- TOOL STEELS- HARDENED STEELS-
jpo M| PORDORSSIES | ik | 45~5SHRC | S5~GOWAC | BO~BSHRC | 65~70HAOC
NoT= RY 4G EREE BHAEE B BHAEE B BHAEHRE B BHAHRE B BHAHRE B BHAHRE
ﬁl_l % MILL DIA. (mm) | SPEED (min™) |FEED (mm/min)| SPEED (min™) [FEED (mm/min)| SPEED (min") |FEED (mm/min)| SPEED (min") |FEED (mm/min)| SPEED (min") |FEED (mm/min)| SPEED (min™) [FEED (mm/min)
% é 1 20,000 800 20,000 800 20,000 800 20,000 560 20,000 480 16,000 335
1’_1: = 2 20,000 1,600 20,000 1,600 16,000 1,250 12,000 670 11,000 535 7,950 335
§E = 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
W 5 8,900 1,800 7,950 1,600 6,350 1,250 4,800 670 4,450 535 3,200 335
X 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
E 10 4,450 2,650 4,000 2,400 3,200 1,900 2,400 1,000 2,250 800 1,600 505
M 12 3,700 2,650 3,300 2,400 2,650 1,900 2,000 1,000 1,850 800 1,350 505
S 14 3,100 2,500 2,800 2,250 2,250 1,800 1,700 1,000 1,550 800 1,100 505
15 2,850 2,400 2,600 2,200 2,100 1,750 1,550 950 1,450 800 1,050 505
16 2,700 2,400 2,400 2,100 1,950 1,700 1,450 930 1,350 800 995 505
18 2,400 2,250 2,200 2,000 1,750 1,600 1,300 895 1,200 800 885 505
20 2,200 2,150 1,950 1,900 1,550 1,500 1,150 845 1,100 695 800 505
25 1,700 2,450 1,550 2,100 1,250 1,500 955 915 890 750 635 505
30 1,400 2,300 1,300 1,750 1,050 1,250 795 760 740 620 620 430
A | Be
Re De=¢1.5[1.5D(0.02D | @ A [ @ ap Qe
DEPTHI OF CUT ¢15<Dc=¢25(1.5D(0.05D 1.5D ‘ 0.05D 1.5D ‘ 0.03D 0.02D
720 a $25<Dc 1.5D] 01D ApMax=1mmLLF ApMax=0.5mmiL T ApMax=0.5mmLLT
ApMax=1mmiLT

1. Use arigid and precise machine and holder.
2. When chattering occurs, reduce the speed and feed simultaneously.
3. Use a suitable cutting fluid with high smoke retardant properties.

1. BEAEEESRE MR ERKFR,
2. REE, SRS TRREEEMB S ERE.
3. AR AR H TR,

EEME I E HIGH-SPEED SIDE MILLING

& }JDIE‘J‘#EE’JA{{&E&&% AR ATRESSEURIRECR |, Caution: Sparks generated during operation or heat caused by tool breakage
S can cause fire. Be sure to use all proper fire-prevention measures.
B X (~ . BiNE o o 5
p— ﬂﬁi%ﬁ é%%HRC) TEHN ﬂbﬁ%ﬁﬂ (40 ~45HRC) HAHDE?; )EEE)%@TEELS
WORK HARDENED STEELS- | TOOL STEELS: HARDENED STEELS-
MATERAL | P AKsS. HPMI.SKT | sKb11. SKDot. NaKso | 45 ~SSHRC 55 ~60HRC 60 ~65HRC 65 ~70HRC
~F B4R T BHAEE EIEEE BHAEE Bl BHEEE Bl BHEHE [EIFEEE BHEHRE [EIFEERE BHEHRE
MILL DIA. (mm) | SPEED (min") [FEED (mm/min)| SPEED (min") | FEED (mm/min)| SPEED (min") | FEED (mm/min)| SPEED (min") |FEED (mm/min)| SPEED (min") |FEED (mm/min)| SPEED (min") |FEED (mm/min)
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 5,750 16,000 5,750 13,500 4,800 8,500 2,450 7,950 2,000 5,300 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
14 6,800 5,400 6,800 5,400 5,650 4,500 3,600 2,400 3,400 2,000 2,250 1,200
15 6,350 5,300 6,350 5,300 5,250 4,350 3,350 2,300 3,150 1,950 2,100 1,200
16 5,950 5,150 5,950 5,150 4,950 4,250 3,150 2,250 2,950 1,850 1,950 1,200
18 5,300 4,850 5,300 4,850 4,400 4,050 2,800 2,200 2,650 1,750 1,750 1,200
20 4,750 4,600 4,750 4,600 3,950 3,650 2,500 2,050 2,350 1,550 1,550 1,100
25 3,800 5,350 3,800 5,050 3,150 3,800 2,000 2,000 1,900 1,250 1,250 1,050
30 3,150 4,950 3,150 4,250 2,650 3,150 1,650 1,800 1,550 1,050 1,050 1,000
e ap [ Qe ap [ 3e ap [ 3e ap e
i 1D | 0.05D 1D | 0.03D 1D | 0.02D 0.01D
722 a apMax=0.5mmLLT ApMax=0.5mmLIT apMax=0.2mmiLF apMax=0.2mmLIT

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.

1. EARHEASESBEMIR O TIIRE/NETIHIR T BRM4E.
2. DEERESEMIHEEXTE, BWEFEERZRIMR.
3. ERANSCAST N, HfEAARS L HENTIIR.
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iEYHE] sTANDARD MILLING
@I T ENBREINSE SRR,

The machining path is on condition of contouring line operation.

BN 1E ~ . g
)Ty = A ﬂ%ﬂ%ﬁm%mc) HARDE?\IEEE)%ETEELS
WORK TOOL STEELS- HARDENED STEELS-
AL CREHARDENED STEELS 45 ~55HRC 55 ~B0HRC 60 ~B5HRC 65 ~70HRC
R - BOEE | GRS | MRS | GRS | JHeRE | EREE | GRS | EREE | JHSEE
FEED (mm/min) SPEED (min™) FEED (mm/min) SPEED (min™) FEED (mm/min) SPEED (min™) FEED (mm/min) SPEED (min™) FEED (mm/min)
R 0.5 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 15 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 25 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
R 10 4,000 1,450 3,200 1,000 2,400 620 2,000 475 1,600 380
R 125 3,200 1,150 2,550 815 1,900 495 1,600 380 1,250 305
RAI=% 7 | a ap Pf ap Pf 2 P
R m%*a 005D | 0.1D 003D | 0.1D 0.02D | 0.05D
AL apMax=0.6mmkL T apMax=0.5mmLLT apMax=0.3mmL{T

1. A EESRNERIMIR E R KT,
2. REWRFENRWINTA, iSERSEHHEMQLILHS .

3. LREATRARNIFSLM I MEMT MIREMTAR, IRE. R, THERS

[EFRIBRRE , A= R MRS, fRa. BREEREE AR AR,
4 IRE/N , EEY DARSRER A RE.
® SEIIEENS :

BHEITREA0E RS FX EYIMIE BRI FX-HS-EBDS) .,

S E B HIGH-SPEED LIGHT MILLING
& JJDIET;—‘EE'J)J“&E&?G [FEERARATRES SEURFRERCKR |,

EEEX,
(FREEEBE }JD_T_E{J'UE'\J%/E%E#%O
@I TEERUSHLEINTORHR,

Use a rigid and precise machine and holder.

. We suggest using air blow or MQL(mist).

These milling conditions are for an end mill where the tool extension length is
4 times the diameter of the end mill. When length of the tool extension from the
machine is long, reduce the speed and feed and milling depth.

4. The above condition shows an approximate standard for contouring operation (side
milling) with a low machining load. If abnormal cutting sounds, vibration or chattering

wp =

occur depending on the machining shape, cutting amount, rigidity of the machine
or work holding condition, etc.,please adjust the speed, feed and the depth of cut.

@ 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).

Caution: Sparks generated during operation or heat caused by tool breakage
can cause fire. Be sure to use all proper fire-prevention measures.

The conditions below are for high speed / high precision machining centers.
The machining path is on condition of contouring line operation.

T EX- 18RI (~45HRC) e
T n g ) HAHDE?IJEEE)%@TEELS
Mx%gl'(‘“- o E’I‘EE-ASF;SS\?%QEEDE%EELS' 45 ~55HRC 55 ~60HRC 60 ~65HRC 65 ~70HRC
SKD. NAK80. HPM50
= EESEE | AAEE | DREE | GARE | EREE | RARE | EREE | ARE | EREE | AR
SPEED (min™) FEED (mm/min) SPEED (min™) FEED (mm/min) SPEED (min™) FEED (mm/min) SPEED (min™) FEED (mm/min) SPEED (min™) FEED (mm/min)
R 05 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 25 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
R 10 6,200 2,250 4,800 1,550 4,000 1,050 3,200 830 2,400 620
R 125 4,950 1,800 3,800 1,200 3,200 830 2,550 660 1,900 495
N 7 | a ap Pf 2o Pf 2o Pf
DEF?EIJ'JI—:%I;ECUT m%ia 0.02D | 0.05D 0.0ZI{ 0.05\D 0.01 D_ 0.05\D
apMax=0.3mmLLT ApMax=0.2mmiLT ApMax=0.1mmT

1. A REESRMRITIR &R kR,
2. IEWRAFENRINTAT, {EERSEHHE( MQL)SAT .

3. EREATRAR/NISEEIN T MEN L REINIAR, RE. TURRIE. THEE

EEBERARE , TRFEREIHIRE. ke, SRBENLEE. BEEERIIRE.

4 ARE/NG, WANEY HEEEEE RHAERE,
@ HTINEEBS :
EEINIREAIEEA FX EYEZRHERL$ETI( FX-HS-EBDS)

1. Use arigid and precise machine and holder.

2. We suggest using air blow or MQL(mist).

3. These milling conditions are for an end mill where the tool extension length is 4
times the diameter of the end mill. When length of the tool extension from the
machine is long, reduce the speed and feed and milling depth.

4. The above condition shows an approximate standard for contouring operation (side
milling) with a low machining load. If abnormal cutting sounds, vibration or chattering
occur depending on the machining shape, cutting amount, rigidity of the machine or work
holding condition, etc.,please adjust the speed, feed and the depth of cut.

@ 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).
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] Ay ZBEaRM - 7“71%%@ - EEEK BEW-TEN e 30 ~38HRC) -
g2 Moa | MwosTERS cARONSTE LS, caST on TS Toor e ARDORED ST €8s ST ARBONED ST
‘é” % MATERIAL (~ 750N/mm?) (~ 30HRC) SKT. SKD. NAK55, HPM1
&3 = = v e YT = v
,Tj/_-_F § B E?rsn&n: sgﬁtﬁf‘) FE%D(mlf/ﬁn) ap 74 SPEEIE;?(TWFE") FEED (m)E/J:m) ap 74 SEEEEEIL&E‘) FE%D(mlr%/%n) ap Fi
;E S  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
W 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
)S( 0.75| 50,000 360 0.005 0.005 50,000 360 0.005 0.005 50,000 340 0.005 0.005
II_ 1 50,000 360 0.005 0.005 50,000 360 0.005 0.005 50,000 340 0.005 0.005
N 1.25| 47,000 320 0.005 0.005 47,000 320 0.005 0.005 47,000 300 0.005 0.005
|'5 15 45,000 300 0.005 0.005 45,000 300 0.005 0.005 45,000 280 0.005 0.005
B 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
2.5 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
RO.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
2.5 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
RO.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
15 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
2.5 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
RO.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

TRE I
DEPTH OF CUT C

—
Z P?/’///A b

1. B RIS AIHLARFN IR,

2. REMRAEKIRINTRS, SERSEEHE( MQL)REI75 .

3.EERMIMER I IASERESHITIELRA.

4. EREBFRER/N, MIRENESENT.

5. BRI THEE. TR, I TREBESH.

6. ¢0.5(R0O.25)LITHIBRIS/ 71K /A L/D)A10LA Lk, TR FREIEABITRIATEE , BIRETEIRT AR DRI &4
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Tl b o L HARDENED STEELS BIF
PREHARDENED STEELS =
SUS304, SKD. NAK8O. HPM50 45 ~55HRC 55 ~60HRC Bl 2
mEEE | HeEE a or mEEE | neEs a or mEEE | neEE a - %8
SPEED(min") | FEED(mm/min) P SPEED (min") | FEED (mm/min) 2 SPEED(min") | FEED(Mm/min) P ,{L-F =]
50,000 70 0.003 0.003 50,000 60 0.003 0.003 — — — — §E =)
50,000 50 0.003 0.003 50,000 40 0.003 0.003 — — — — 2
50,000 380 0.005 0.005 50,000 260 0.005 0.005 50,000 200 0.004 0.005 W
50,000 340 0.005 0.005 50,000 230 0.005 0.005 50,000 180 0.004 0.005 )S(
50,000 340 0.005 0.005 50,000 230 0.005 0.005 50,000 180 0.004 0.005 II_
47,000 300 0.005 0.005 47,000 210 0.005 0.005 43,000 150 0.004 0.005 N
45,000 280 0.005 0.005 45,000 190 0.005 0.005 41,000 130 0.004 0.005 é
42,000 240 0.005 0.005 42,000 170 0.005 0.005 38,000 120 0.004 0.005 EB)
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 50,000 410 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

s
Z Pf V)

1.Use arigid 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. P
7.When the available RPM are insufficient, please reduce the RPM and feed rates in proportion.
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558 < EE | EHEEE E | HeEE R | HEEE
E_Fé ” E?n&n:) SFI’EIIngD(Lm,;:‘) FELED(mlf/J:n) ap 2 SPEEIE;?(}}?:‘) FEEE) (m)E/F:m) ap 2 SFIIE!IEEE#%D%!:‘) FELED(mlf/J:m ap Fi
=5 Ro3 2.5 | 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
W 35 | 45000 | 1,000 0.02 0.03 45,000 | 1,000 0.02 0.03 | 45,000 950 0.02 0.03
X 4 40,000 900 0.01 0.02 40,000 900 0.01 0.02_ | 40,000 850 0.01 0.02
L 45 | 34,000 780 0.01 0.02 34,000 780 0.01 0.02 34,000 740 0.01 0.02
N 5 30,000 680 0.01 0.02 30,000 680 0.01 0.02 30,000 640 0.01 0.02
& 55 | 28,000 650 0.01 0.02 28,000 650 0.01 0.02 28,000 610 0.01 0.02
B 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
7.5 | 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
8.5 | 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
RO.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
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
RO5 2 50,000 | 3,700 0.05 0.1 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 0.1 30,000 | 2,000 0.05 0.1 30,000 | 1,900 0.05 0.1
7 27,000 | 1,700 0.05 0.1 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 | 0.0t 18,000 570 0.005 | 0.01
16 16,000 420 0.005 | 0.01 16,000 420 0.005 | 0.0t 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 | 12,000 200 0.005 | 0.005 | 12,000 190 0.005 | 0.005
RO.G 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 0.12 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
RO.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
e it
DEPTH OF CUT W 7ab
Z 7 V7

1. BRI B AIHLARFNTIR.

2. REMRAEKIRIN TR, iBERSERHE( MQL) LA .

3.iEERMIMERINIREERESIITIELRA.

4. EREBRFRERN, MIRENESENT.

5. IBIRIBEINTHE. TR, INTREBESH.

6. $0.5(RO.25)LATHIBEAS /701 /( L/D)A10LA £, INTATHFRTIBATITIRIATEE, BRIEEIRITERELIEI &,
7. BEANER, BRS AR ERPREERR I AERE,
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T A RDENR b1 HARDENED STEELS BIF
PREHARDENED STEELS =
SUS304, SKD. NAK8O. HPM50 45 ~55HRC 55 ~60HRC Bl 2
EEEE | sass a or mEEE | sans a or mEEE | sens a ot %8
SPEED(min) | FEED(mm/min) 2 SPEED (min™") | FEED (mm/min) 2 SPEED(min™") | FEED(mm/min) P 1L-F g
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 2
45,000 950 0.02 0.03 45,000 660 0.02 0.03 41,000 480 0.01 0.02 W
40,000 850 0.01 0.02 40,000 590 0.01 0.02 36,000 420 0.01 0.02 )S(
34,000 740 0.01 0.02 34,000 510 0.01 0.02 31,000 370 0.01 0.02 II_
30,000 640 0.01 0.02 30,000 440 0.01 0.02 27,000 310 0.01 0.02 N
28,000 610 0.01 0.02 28,000 420 0.01 0.02 25,000 300 0.01 0.02 é
26,000 570 0.01 0.02 25,000 380 0.01 0.02 22,000 260 0.01 0.02 EB)
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 0.01 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 0.1 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 0.01 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
12,000 190 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 0.1 18,000 800 0.05 0.1 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

i
7 Z

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. % F@
7.When the available RPM are insufficient, please reduce the RPM and feed rates in proportion.
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5l 2 MATERIAL (~ 750N/mm?) (~ 30HRC) e :
28 K EE | RAEE EE | HAEE EE | RAEE
E_Fé ” Eﬁ&mi SFI’EllEgEgD,(Tn};:‘) FELED(mlr%/J:n) ap 2 SE??(T:@:‘) FEEE) (m)E/F:m) ap 2 SFllillegD%!:‘) FELED(mlf/J:m ap Fi
;E g RO.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
W 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
)S( 10 24,000 2,000 0.075 0.15 24,000 2,000 0.075 0.15 24,000 1,900 0.075 0.15
II_ 12 21,000 1,400 0.075 0.1 21,000 1,400 0.075 0.1 21,000 1,300 0.075 0.1
IN] 14 18,000 1,200 0.05 0.1 18,000 1,200 0.05 0.1 18,000 1,100 0.05 0.1
IIE 16 16,000 800 0.05 0.1 16,000 800 0.05 0.1 16,000 760 0.05 0.1
B 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
RO.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 0.1
16 16,000 800 0.05 0.1 16,000 800 0.05 0.1 16,000 760 0.05 0.1
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 0.1 0.2 36,000 3,000 0.1 0.2 36,000 2,800 0.1 0.2
8 25,000 2,600 0.1 0.2 25,000 2,600 0.1 0.2 25,000 2,400 0.1 0.2
10 20,000 2,400 0.1 0.2 20,000 2,400 0.1 0.2 20,000 2,200 0.1 0.2
12 16,000 2,000 0.1 0.2 16,000 2,000 0.1 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 0.1 0.1 14,000 1,700 0.1 0.1 14,000 1,600 0.1 0.1
18 13,000 1,600 0.1 0.1 13,000 1,600 0.1 0.1 13,000 1,500 0.1 0.1
20 12,000 1,200 0.05 0.1 12,000 1,200 0.05 0.1 12,000 1,100 0.05 0.1
22 10,000 1,000 0.05 0.1 10,000 1,000 0.05 0.1 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 0.1 0.2 20,000 3,300 0.1 0.2 20,000 3,100 0.1 0.2
15 17,000 2,800 0.1 0.2 17,000 2,800 0.1 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 0.1 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 0.1 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 0.1 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 0.1 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 0.1 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
R —
DEPTH OF CUT 7 739
pf
1. B AR R B RILARFI A,

2. REMRAEKIRIN TR, i5EASERIHE( MQL) LA .

3.5 EAMIMER NI AREREIESHIIELRA.

4. EREBTREAR/N, INTRENESLINT.

5. BIRIEINTHE. TR, INTREBESH.

6. $0.5(R0O.25)LATHIBEAS/ 701 /( L/D)7310LA £, INTARIHFRFIBAEITIRATRE , BRIEIEIRITEREIAI R
7. BIRANER, BRS AR ERPREERREAERE,
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T A RDENR b1 HARDENED STEELS BIF
PREHARDENED STEELS =
SUS304, SKD. NAK8O. HPM50 45 ~55HRC 55 ~60HRC Bl 2
EEEE | sass a or mEEE | sans a or mEEE | sens a ot %8
SPEED(min) | FEED(mm/min) 2 SPEED (min™") | FEED (mm/min) 2 SPEED(min™") | FEED(mm/min) P 1L-F g
40,000 3,700 0.075 0.15 40,000 2,900 0.075 0.15 38,000 2,200 0.03 0.06 ie =)
30,000 2,700 0.075 0.15 30,000 2,200 0.075 0.15 27,000 1,500 0.03 0.06 2
24,000 2,100 0.075 0.15 24,000 1,700 0.075 0.15 21,000 1,100 0.03 0.06 W
24,000 1,900 0.075 0.15 24,000 1,500 0.075 0.15 21,000 1,000 0.03 0.06 )S(
21,000 1,300 0.075 0.1 21,000 1,000 0.075 0.1 18,000 680 0.03 0.06 II_
17,000 1,100 0.05 0.1 17,000 900 0.05 0.1 15,000 630 0.03 0.06 N
14,000 760 0.05 0.1 13,000 560 0.05 0.1 10,000 340 0.03 0.05 é
13,000 470 0.03 0.05 12,000 350 0.03 0.05 10,000 230 0.03 0.05 EB)
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 90 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

7,
Z F’?/’///// b

ap

1.Use arigid 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. P
7.When the available RPM are insufficient, please reduce the RPM and feed rates in proportion.
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= = = v e YT = v
,Tj/_-_Fé B E?n&r; SEgEth:n!igﬁ‘) FE%D(mlf/ﬁn) ap 74 SF’IEEIESJ(Tnf:") FEED (mlf/:m) ap 74 sgﬁ)ﬁf‘) FE%D(m]f/ﬁn) ap B
i% S R175 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 5,700 0.2 0.5 31,000 5,700 0.2 0.5 31,000 5,700 0.2 0.5
wW 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
)S( 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
II_ 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
IN] 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
|'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
B 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 0.1 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 0.3 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
iRE .
DEPTH OF CUT 7 | @
Pf
1. B AR SRR TIRE,

2. REMRAEKRIN IR, iBEASERIHE( MQL)iRE175 .

3.iBEERMIMRRIN TAESERESHITIEIMA.

4. ERBRTRERN, MIRENEFSLMNT.

5. BIREINTHE. TR, LT REEES .

6. $0.5(R0.25)LATHIERIS /701 /( L/D)A10LA £, INT RS FRFIEAEITIRAIATRE , BRIBEIEIRIT B IAI &M
7. BIRANER, BRS AR ERPRSEREAERE,
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B EIRAEER
WXS-LN-EBD

P
8
=
=
2
RN BN (38 ~ 45HRC) IR TR 5
STAINLESS STEELS- HARDENED STEELS- HARDENED STEELS ‘tﬂ =
PREHARDENED STEELS =
SUS304, SKD. NAK80. HPM50 45 ~55HRC 55 ~B60HRC ﬁ'” Z
mEEE | HeEE a or mEEE | neEs a or mEEE | neEE a or %38
SPEED(min") | FEED(Mm/min) P SPEED (min") | FEED (mm/min) 2 SPEED(min") | FEED(Mm/min) P ,ﬁ: =]
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 wW
20,000 3,400 0.2 0.5 17,000 2,900 0.2 0.5 14,000 1,900 0.08 0.2 )S(
20,000 3,400 0.2 0.5 16,000 2,700 0.2 0.5 12,000 1,600 0.08 0.2 II_
18,000 3,000 0.2 0.5 15,000 2,500 0.2 0.5 10,000 1,300 0.08 0.2 IN]
16,000 2,600 0.2 0.4 14,000 2,300 0.2 0.4 8,000 1,000 0.08 0.2 IIE
16,000 2,600 0.1 0.3 13,000 2,200 0.1 0.3 6,000 810 0.08 0.2 I:B)
14,000 2,200 0.1 0.2 12,000 1,900 0.1 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 0.1 0.25
16,000 3,300 0.25 0.5 13,000 2,700 0.25 0.5 8,000 1,300 0.1 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 0.1 0.1 8,000 660 0.1 0.1 3,000 200 0.1 0.1
7,500 760 0.1 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 0.1 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

,ap

—
Z PfA/’///A b

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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M TEISHEER

WXS-CPR RSN rReEGULAR MILLING

INTA7% WORK MATERIAL
e[ T— B[R4 - FRAEEN B[R4 - FRAEEN .
N vrRe (~45HRC) (45 ~55HRC) AN
QE@ ’gﬁgﬁ%g BRI DEPTH OF CUTE] | PRHE/I\-|RA[|)RI?:')\IIEE\IE:E[S)TSEII'EIIE_IESLS PREMARDENED STEELS HA(F?SE~NSE5)|;$€I)ELS
c = L2 T SKD61- NAK55+ NAK80- HPM1|  SKD61- STAVAX- HPM38
adp=120% de=120% | Ap=100% Qde=100% ap=60% de=80%
RO.05 [ RO.1 éﬂ;ﬁrﬁ] Fg.% RO5 | Rl ?%é‘;;ﬂ SEﬁi}Eﬁ“) FE%(SE%M) SP@EE%%EW FE%%E%M) sEﬁ%{%) FEE%E%in)

0° 0.5 |0.005| — - - - — |0.06 40,000 560 36,000 460 31,500 380
1 0.004| — - - - — 10.06 38,000 530 34,000 435 30,000 355
. 1 0.005| — - - - — |0.06 40,000 560 40,000 510 35,000 420
02 1 2 10004 — - - - — |0.054| 40,000 505 36,000 415 31,500 340
. 1 0.005| — - - - — |0.06 40,000 560 40,000 510 35,000 420
3 2 10.005| - - - - — 10.06 40,000 560 36,000 460 31,500 380
= 1 0.005| — - - - — 0.06 40,000 560 40,000 510 35,000 420
2 10005 — - - - — |0.06 40,000 560 36,000 460 31,500 380
5 1 0.005| — = = = — 10.09 36,500 720 32,500 545 30,500 475
0 2 10002 — = = = — |0.061| 30,000 510 27,000 385 25,500 340
3 2 10005 — = = = — (0.09 38,500 720 34,500 545 32,500 480
o3 1 3 10004 — - - — — (0.081| 36,500 645 32,500 490 30,500 430
. 2 10.005| — = = = — 10.09 38,500 765 34,500 580 32,500 510
3 3 0005 — = = = — (0.09 36,500 720 32,500 545 30,500 475
- 2 10005 — = = = — (0.09 38,500 765 32,500 580 32,500 510
3 |0.005| — = = = — |0.09 38,500 720 32,500 545 30,500 475
1 0.007 | — - - - - [0.12 29,500 750 26,000 580 24,500 470
1.5 10.007| — - - - - [0.12 29,500 750 26,000 580 24,500 470
0° 2 ]0.005|0.008| — - - — ]0.102| 27,500 675 24,500 520 23,000 420
3 0.002|0.003| — - - — 10.075| 23,000 470 20,000 360 19,000 290
4 0.001|0.002| — - - — 10.036| 21,000 380 18,500 290 17,500 235
0.4 4o 3 |0.006|0.009| — - - — ]0.12 31,000 755 27,000 580 25,500 470
4 ]0.005/0.007| — - - — 0.108| 29,500 680 26,000 520 24,500 420
5 3 10.007|0.01 - - - - |0.12 31,000 795 27,000 610 25,500 495
4 10.007|0.01 - - - - 10.12 29,500 750 26,000 580 24,500 470
. 3 |0.007|0.01 - - - - |0.12 31,000 795 27,000 610 25,500 495
> 4 0.007|0.01 - - - - |0.12 29,500 750 26,000 580 24,500 470
1 0.007 |0.01 - - - — |0.15 29,000 820 26,000 670 26,000 620
2 |0.007 |0.01 = = = — |0.15 29,000 820 26,000 670 26,000 620
., 3 |0.003|0.005| -— = = — 0.105| 27,500 695 24,500 570 24,500 525
0 4 10.002|0.003| — = = — (0.09 22,500 510 20,000 420 20,000 385
5 [0.001|0.002| — = = — |0.045| 21,000 415 18,500 340 18,500 315
0.5 6 |0.001|0.001| — = = — (0.03 19,500 360 17,000 295 17,000 270
3 |0.007 |0.01 = = = — [0.15 32,500 910 28,500 745 28,500 690
5 [0.005|0.007| — = = — |0.15 29,000 735 26,000 605 26,000 560
1° 8 10.003|0.004| — = = — |0.052| 25,500 560 22,500 460 22,500 425
10 |0.002 (0.003| — = = — (0.022| 22,500 475 20,000 390 20,000 360

12 0.001(0.002| — - - — (0.016| 21,000 415 18,500 340 18,500

315 Eu
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M THEISHEER
WXS-CPR ¥RV rREGULAR MILLING

G

#Eim =
A0 TA4%} WORK MATERIAL §
I VAT FUEHN VAT N ‘ IE
+ TRE (~45HRC) (45 ~55HRC) VAN I E
92?% ’gﬁgﬁ%ﬁ BRI DEPTH OF CUTS] | P$Eﬁi%%NEEV%gT§Fé§LS PF'I-‘E";\%F{A[;I%NEE\IDEgTSE‘IFéSLS HA(SSEESESJ';FT‘SELS %é
c a° 22 T SKD61+ NAK55+ NAK80 - HPM1 SKD61+ STAVAX+ HPM38 = %
Ap=120% @e=120% | @p=100% @e=100% | 8p=60% @e=80% 1&S
wHP_ap BAF| OREE | mems | OREE | Mems | DREE | mess %2
ROO5 | RO | RO2 | RO.3 | ROB | R1 Qe | SPEED (min") | FEED (mm/min) | SPEED (min") | FEED (mm/min)| SPEED (min”) | FEED (mm/min)
0.007 (0.01 = = = — 10.15 32,500 910 28,500 745 28,500 690 \)I\(I
0.007 |0.01 = = = — |0.15 29,000 820 26,000 670 26,000 620 S
3° 8 0.006 (0.009| — = = — 10.067| 25,500 710 22,500 580 22,500 535 (I:
10 0.001 (0.002| — = = — 10.087| 22,500 575 20,000 470 20,000 435 E
0.5 12 0.001 (0.002| — = = — 10.031| 21,000 475 18,500 390 18,500 360
3 0.007 [0.01 = = = — 10.15 32,500 910 28,500 745 28,500 690
. 5 0.007 |0.01 = = = — 10.15 29,000 820 26,000 670 26,000 620
> 8 0.006 [0.009| — = = — 10.142| 25,500 710 22,500 580 22,500 535
10 0.005|0.007| — = = — |0.112| 22,500 635 20,000 520 20,000 480
2 - [0.012| — - - — 10.18 29,000 980 26,000 805 21,500 620
0.6 0° 4 — 10.005| — - - — 10.122| 24,500 695 21,500 570 18,000 440
6 — |0.002| — - - — |0.054| 21,000 495 18,500 410 15,500 315
4 — 10.016(0.032| — = — |0.24 23,500 1,000 20,500 800 17,000 565
0° 6 — 10.007 [0.014| — = — |0.24 19,500 700 16,500 555 14,000 390
8 = — |0.008| — = — |0.216| 18,000 570 15,500 450 13,000 320
0.8 o 5 0.01 |0.02 [0.04 = = — |0.24 26,500 1,150 26,500 1,050 26,500 905
8 0.007 |0.015 [0.03 = = — 10.24 25,000 1,000 25,000 940 25,000 795
o 5 0.01 |0.02 [0.04 = = — 10.24 26,500 1,200 26,500 1,100 26,500 940
8 0.01 |0.02 |0.04 = = — |0.24 25,000 1,100 25,000 1,050 25,000 880
4 0.01 |0.02 |0.04 |0.05 - - 103 23,000 1,300 20,000 1,050 17,000 755
6 0.005|0.01 |0.02 |0.025| — - 10.21 20,500 1,050 18,000 835 15,500 605
8 0.003 |0.006 |0.012 |0.015| — — (0.18 18,000 800 15,500 650 13,500 470
1 0° 10 0.002 |0.004 |0.008 |0.01 - — 0.09 16,500 650 14,500 530 12,500 380
12 0.001 {0.003|0.006|0.007 | — — 10.06 15,500 565 13,500 460 11,500 335
16 - — 10.004| — - — 10.03 12,000 400 10,500 325 9,150 235
20 - — 10.003| — - — 10.024| 10,000 285 8,900 230 7,650 170

1. B AR R SRR IR, . Use arigid and precise machine and holder.
2. RERMBEXNIN TR, iEEASEHHE( MQL) $A5 . . When machining carbon steels or hardened steels, using MQL(Minimum Quantity
3. R MRATFESLINTI( MEINT )ERE/NIINT. R\, Lubrication / mist coolant) is recommended.

[\V)

IR IRBNMEER , NESEREER , HHAREFDR. 3. The above condition shows an approximate standard for contouring operation
4. Y RETRDE S EYEISEEL RARREE , HEEEFTLR (side milling) with a low machining load. If abnormal cutting sounds, vibration or
5. EEEREIINT. AN AR Z S5 EiIA. chattering occur depending on the machining shape, cutting amount, rigidity of
6. EXREIEENITAT, ISVE(EELE, A EEMTIR. the machine or work holding condition, etc., please adjust the speed, feed and

the depth of cut.

Adjust the speed, feed rate, and depth of cut if chattering, vibration or abnormal

grinding sounds occur.

5. Helical or ramp milling is recommended during the approach of a Z cut.

. Adjust the speed, feed rate, and the depth of the cut according to the shape of
the work, rigidity of the machine, and how the work is held.

>

(2}

L2

TR
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M TEISHEER

WXS-CPR ##ESIEI REGULAR MILLING

G

EER
INTA7% WORK MATERIAL
e[ T— B[R4 - FRAEEN B[R4 - FRAEEN .
3 RE (~45HRC) (45 ~55HRC) RN
QE@ ’gﬁgﬁ%g BRI DEPTH OF CUTE] | PRHE/I\-|RA[|)RI?:')\IIEE\IE:E[S)TSEII'EIIE_IESLS PREMARDENED STEELS HA(F?SE~NSE5)|;$€I)ELS
c = L2 T SKD61- NAK55+ NAK80- HPM1|  SKD61- STAVAX- HPM38
adp=120% de=120% | Ap=100% Qde=100% ap=60% de=80%
RO.05 [ RO.1 éﬂ;ﬁrﬁ] Fg.% RO5 | Rl ?%é‘;;ﬂ SEﬁi}Eﬁ“) FE%(SE%M) SP@EE%%EW FE%%E%M) sEﬁ%{%) FEE%E%in)

6 0.01 [0.02 |0.04 |0.05 - - |03 25,500 1,250 22,500 1,150 19,000 840
10 10.007|0.015(0.03 |0.037| — - 10.27 23,000 1,150 20,000 940 17,000 680
15 |0.005|0.01 |0.02 (0.025| — - |0.12 20,500 915 18,000 740 15,500 540
1° 20 0.003|0.006|0.012|0.015| — — 0.045| 18,000 750 15,500 610 13,500 440
1 25 0.002 |0.002|0.004 |0.005| — — 0.03 16,500 650 14,500 530 12,500 380
30 0.002|0.001|0.002(0.003| — — 10.021| 12,500 465 11,000 380 9,550 275
35 10.002|0.001|0.002|0.002| — — 0.015| 11,500 385 10,000 315 8,600 230
3 6 |0.01 |0.02 |0.04 |0.05 - — |03 25,500 1,450 22,500 1,150 19,000 840
10 |0.01 |0.02 |0.04 |0.05 - — 103 23,000 1,300 20,000 1,050 17,000 755
6 = — (0.0320.04 = — |0.36 19,000 1,200 18,000 1,050 14,500 735
1.2 0° 8 = — (0.018|0.022| — — (0.252| 17,000 965 16,000 845 13,000 580
10 = — |0.011(0.014| — — |0.216| 16,000 850 15,000 740 12,000 510
6 - — (0.04 |0.06 - — (045 17,000 1,450 16,000 1,250 13,500 880
8 - — 10.026 |0.039| — — (0.382| 16,000 1,250 15,500 1,100 12,500 750
0° 10 - — (0.018|0.027| — — (0.292| 14,500 1,000 13,500 900 11,000 625
12 - — |0.012|0.018| — - 10.27 13,500 900 12,500 790 10,500 550
16 - — /0.007 |0.01 - - (0.112 9,150 525 8,650 460 7,150 320
15 10 — (0.019|0.039|0.049| — — (045 18,500 1,500 17,500 1,300 14,500 905
15 — 0.015|0.03 |0.037| — — ]0.405| 17,000 1,150 16,000 1,000 13,500 705
1° 20 — ]0.01 |0.02 |0.025| — - [0.27 15,500 1,100 15,000 970 12,000 675
25 — ]0.008 |0.008 |0.01 - — (0.135| 14,500 950 13,500 835 11,500 580
30 — 0.003 |0.006 |0.007 | — — ]0.067| 13,500 840 12,500 740 10,500 515
N 10 — ]0.02 |0.04 |0.05 - — (045 18,500 1,550 17,500 1,350 14,500 940
3 15 — |0.02 |0.04 |0.05 - — |0.45 17,000 1,450 16,000 1,250 13,500 880
8 — 10.02 |0.04 |0.06 (0.075| — |0.6 13,000 1,450 13,000 1,300 11,500 1,000
10 — 0.016|0.032 |0.048|0.06 — |0.51 12,000 1,300 12,000 1,150 11,000 905
5 12 — 0.01 |0.02 [0.03 |0.037| — |0.42 11,500 1,150 11,500 1,050 10,000 810
0 16 — |0.006|0.012(0.018|0.022| — |0.36 10,000 900 10,000 800 8,900 630
20 — 10.004|0.008 |0.012|0.015| — |0.18 9,300 730 9,300 650 8,250 510
25 — (0.002|0.004 |0.007 |0.009| — [0.12 8,600 625 8,600 560 7,650 440
; 15 — |0.018|0.036 |0.046 |0.064| — (0.6 13,500 1,450 13,500 1,300 12,000 1,000
20 — ]0.015|0.03 |0.037|0.052| — |0.54 13,000 1,300 13,000 1,150 11,500 910
. 25 — (0.012|0.024 |0.03 |0.04 — 10.39 12,000 1,150 12,000 1,050 11,000 810
! 30 — (0.01 |0.02 |0.0250.03 — |0.24 11,500 1,050 11,500 920 10,000 720
40 — |0.006|0.012|0.015|0.02 — 10.09 10,000 840 10,000 750 8,900 590
50 — |0.005|0.01 [0.01 |0.01 — |0.06 9,300 730 9,300 650 8,250 510
o 15 — (0.02 |0.04 |0.06 |0.075| — (0.6 13,500 1,500 13,500 1,350 12,000 1,050

20 — (0.02 |0.04 |0.06 (0.075| — (0.6 13,000 1,450 13,000 1,300 11,500

1,000 Eu
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M THEISHEER
WXS-CPR ¥V REGULAR MILLING

G

s
-
=
EER =
A0 TA4%} WORK MATERIAL §
o
e, T VI B - TR I B - TR . t)] =
B IRE HAR&ﬁgg RS$)EELS HA%:SEEES%??%LS (ssﬁjeﬁsf-l?m) gu ;
oMz R BRI DEPTH OF CUTS] | PREHARDENED STEELS | PREHARDENED STEELS HARDENED STEELS = =z
Dc - 22 T SKD61- NAK55+ NAK80- HPM1|  SKD61+ STAVAX- HPM38 =S
Ap=120% @e=120% | @p=100% @e=100% | 8p=60% @e=80% 1&S
5[ ap ’rpm|  [EESEE LR B BHAEE B BHAEE %E %
R0O.05 | RO.1 RO.2 RO.3 | RO5 R1 de SPEED (min™) | FEED (mm/min) | SPEED (min”) | FEED (mm/min) | SPEED (min™) | FEED (mm/min)
10 - — |0.04 — 10.075| — |0.75 11,500 1,600 10,500 1,200 9,150 1,000 \)I\(I
25 0° 20 - — 10.02 — 10.037| — |0.45 8,900 1,000 8,000 740 7,150 630 S
30 - — |0.006f — |0.011| — |0.15 7,650 700 6,850 520 6,100 445 C
8 = — |0.04 = = — |09 9,550 1,500 8,600 1,150 7,650 825 E
12 = — |0.04 |0.06 |0.075| — |09 9,550 1,500 8,600 1,150 7,650 825
16 = — 10.028|0.042|0.052| — (0.72 8,500 1,200 7,650 910 6,800 660
0° 20 = — |0.018/0.027|0.033| — |0.612 7,400 985 6,700 750 5,950 545
25 = — 10.012|0.018|0.022| — |0.54 7,100 830 6,400 635 5,700 460
30 = — 10.008|0.012|0.015| — (0.27 6,900 755 6,200 575 5,500 420
3 35 = — |0.006|0.009|0.011| — (0.18 6,350 655 5,700 500 5,100 365
15 = — |0.04 — |0.075| — |09 10,500 1,650 9,550 1,250 8,500 920
20 = — 10.039| — |0.07 — 0.9 9,950 1,500 8,950 1,150 7,950 830
o 30 = — 10.03 — |0.05 — 10.81 9,550 1,350 8,600 1,000 7,650 745
40 = — 10.022| — |0.04 — 10522 8,900 1,150 8,000 890 7,150 650
50 = — |0.016/ — |0.03 — |0.297 8,050 980 7,250 750 6,450 545
60 = — 10.012| — |0.02 — |0.135 7,400 870 6,700 660 5,950 480
16 - — |0.04 |0.06 |0.075(0.12 (1.2 7,150 2,050 6,450 1,550 5,000 965
20 - — 10.032|0.048|0.06 (0.2 (1.02 6,750 1,950 6,100 1,450 4,750 910
4 o 25 - — 10.02 |0.03 |0.037|0.06 |0.816 5,950 1,700 5,350 1,300 4,150 800
30 - — 10.014/0.021|0.026 |0.04 |0.744 5,550 1,600 5,000 1,200 3,900 750
40 - — (0.008|0.012|0.015|0.024 |0.36 5,150 1,500 4,650 1,100 3,600 695
50 - — 10.004 0.007 [0.009 |0.014 |0.216 4,550 1,300 4,100 980 3,150 610
1. BEARIMERE AR IR, 1. Use arigid and precise machine and holder.
2. RERMWEFREXRIN TR, iEERASEHHE( MQL) $iHE . 2. When machining carbon steels or hardened steels, using MQL(Minimum Quantity
3. RMPRATEE I T MmNT )ERENYINT. REMIRAR. 1 Lubrication / mist coolant) is recommended.
ROIRBNIMSER , ELEEER , HEREMTR. 3. The above condition shows an approximate standard for contouring operation
4. ¥ REIRDE S ETEISMEEL RARREE , HEEEFTLR (side milling) with a low machining load. If abnormal cutting sounds, vibration or
5. #EEFTERETINT. AN TAIRA Z @S i, chattering occur depending on the machining shape, cutting amount, rigidity of
6. g*%*%}gﬂﬂlﬂi EIEMREEIE, ﬁéﬁiﬁrﬁ%nt}]ﬁsu the machine or work holding condition, etc., please adjust the speed, feed and

the depth of cut.

4. Adjust the speed, feed rate, and depth of cut if chattering, vibration or abnormal
grinding sounds occur.

5. Helical or ramp milling is recommended during the approach of a Z cut.

6. Adjust the speed, feed rate, and the depth of the cut according to the shape of
the work, rigidity of the machine, and how the work is held.
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M TEISHEER

WXS-CPR i d b T 2% 4% (5% NTI) SIDE MILLING (CONTOUR LINE FINISH MILLING)

NI #3%} WORK MATERIAL
e VRN - TR VR - TR ‘
2 IRE \\1 ‘ (~45HRC) (45 ~ 55HRC) TAEN
y a4 ny DEPTH OF GUT HARDENED STEELS HARDENED STEELS (55 ~65HRC)
921% AR ﬁs?ﬂ:t q PREHARDENED STEELS | PREHARDENED STEELS HARDENED STEELS
a° 2 f\T/ SKD61+ NAK55* NAKBO* HPM1|  SKD61: STAVAX: HPM38
dp=120% de=120% | dp=100% de=100% dp=60% de=80%
HAEE ap ‘M| [EESEE BHAERE [EIEIRE BHAERE [EIERIRE BHAEREE
R0O.05 | RO.1 RO.2 RO.3 RO.5 R1 de SPEED (min) | FEED (mm/min) | SPEED (min) | FEED (mm/min) | SPEED (min™) | FEED (mm/min)

0° 0.5 |0.005| — - - - — 10.006| 50,000 700 43,000 550 43,000 515

1 0.005| — - - - — 10.006| 47,500 665 40,500 520 40,500 485

1o 1 0.005| — - - - — 10.006| 50,000 700 47,500 610 47,500 575

0.2 2 0.005| — - - - — 10.005| 50,000 630 43,000 495 43,000 465
3 1 0.005| — - - - — 10.006| 50,000 700 47,500 610 47,500 575

2 0.005| — - - - — 10.006| 50,000 700 43,000 550 43,000 515

5 1 0.005| — - - - — |0.006| 50,000 700 47,500 610 47,500 575

2 0.005| — - - - — 10.006| 50,000 700 43,000 550 43,000 515

. 1 0.005| — = = = — |0.009| 43,000 850 38,000 690 33,500 520

0 2 0.004| — = = = — |0.008| 36,000 605 32,000 485 28,000 370

1o 2 0.005| — = = = — |0.009| 46,000 855 40,500 690 35,500 525

03 3 0.005| — = = = — |0.009| 43,000 765 38,000 620 33,500 470
3 2 0.005| — = = = — |0.009| 46,000 910 40,500 735 35,500 555

3 0.005| — = = = — |0.009| 43,000 850 38,000 690 33,500 520

5 2 0.005| — = = = — |0.009| 46,000 910 40,500 735 35,500 555

3 0.005| — = = = — |0.009| 43,000 850 38,000 690 33,500 520

1 0.006| — - - - — 10.012| 39,500 1,000 32,000 775 28,500 550

1.5 |0.006| — - - - — 10.012] 39,500 1,000 32,000 775 28,500 550

0° 2 0.006 |0.01 - - - — 10.012| 37,000 905 30,500 695 27,000 495

3 0.004 |0.007 | — - - — 10.008 | 30,500 630 25,000 480 22,500 340

4 0.002 |0.004| — - - — |0.006| 28,500 510 23,500 390 20,500 280

04 1o 3 0.006 |0.01 - - - — 10.012| 41,500 1,000 34,000 775 30,000 550
4 0.006 |0.01 - - - — ]0.012| 39,500 910 32,000 695 28,500 495

30 3 0.006 [0.01 - - - — 10.012| 41,500 1,050 34,000 815 30,000 580

4 0.006 [0.01 - - - — 10.012| 39,500 1,000 32,000 775 28,500 550

5 3 0.006 [0.01 - - - — 10.012| 41,500 1,050 34,000 815 30,000 580

4 0.006 [0.01 - - - — ]0.012| 39,500 1,000 32,000 775 28,500 550

1 0.006 (0.01 = = = — |0.015| 34,500 965 28,500 775 24,000 580

2 0.006 |0.01 = = = — |0.015| 34,500 965 28,500 775 24,000 580

0° 3 0.006 |0.01 = = = — |0.013| 32,500 820 27,000 660 22,500 490

4 0.003[0.006| — = = — 10.01 26,500 600 22,500 480 18,500 360

5 0.002 [0.004| — = = — |0.007| 25,000 490 20,500 390 17,500 290

6 0.001 |0.003| — = = — |0.006| 23,000 425 19,000 340 16,000 255

3 0.006 |0.01 = = = — |0.015| 38,000 1,050 32,000 860 26,500 640

0 5 0.006 |0.01 = = = — 10.015| 34,500 865 28,500 695 24,000 520
1° 8 0.004 |0.007 | — = = — |0.01 30,000 660 25,000 530 21,000 395

10 0.003 |0.005| — = = — |0.009| 26,500 560 22,500 450 18,500 340

12 0.002 |0.004| — = = — |0.006| 25,000 490 20,500 390 17,500 290

3 0.006 |0.01 = = = — |0.015| 38,000 1,050 32,000 860 26,500 640

5 0.006 |0.01 = = = — 10.015| 34,500 965 28,500 775 24,000 580

3° 8 0.004 |0.008 | — = = — 10.015| 30,000 835 25,000 670 21,000 500

10 0.003|0.005| — = = — 10.012| 26,500 675 22,500 540 18,500 400

12 0.002 |0.004 | — = = — (0.01 25,000 555 20,500 450 17,500
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M THEISHEER
WXS-CPR MEMIEMH (25248 T) SIDE MILLING CONTOUR LINE FINISH MILLING)

¢

s
§
=
EER =
NI #2%} WORK MATERIAL §
e N N (@]
= VIR - TAE VBRI - TAE ‘ SIE
* TRE (~45HRC) (45 ~55HRC) JERRIN I E
= B o DEPTH OF GUT HARDENED STEELS HARDENED STEELS (55 ~65HRC) ﬁl_] Z
ME R BRI 3 PREHARDENED STEELS | PREHARDENED STEELS HARDENED STEELS =
Dc p 2 Ti\T/ SKD61+ NAK55+ NAK8O- HPM1 |  SKD61+ STAVAX- HPM38 <o
8p=120% @e=120% | @p=100% @e=100% | 8p=60% @e=80% 1&S
HEME ap BEE| EEmEE BHAERE [EIERIRE BHAERE [EIELIREE FHAEREE %E %
R0O.05 | RO.1 RO.2 RO.3 RO.5 R1 de SPEED (min) | FEED (mm/min) | SPEED (min) | FEED (mm/min) | SPEED (min™) | FEED (mm/min)
3 0.006 |0.01 - - - — |0.015| 38,000 1,050 32,000 860 26,500 640 \;(V
05 5 5 0.006 |0.01 - - - — (0.015| 34,500 965 28,500 775 24,000 580 S
' 8 0.006 [0.01 - - — — |0.015| 30,000 835 25,000 670 21,000 500 é
10 0.004|0.008| — - - — 10.012| 26,500 750 22,500 600 18,500 450 P
2 - 10.012, — = = — (0.018| 31,000 1,050 26,500 850 24,000 690 R
0.6 0° 4 — 10.009, - = = — (0.012| 26,000 740 22,000 600 20,000 490
6 — [0.004| — = = — ]0.009| 22,500 530 19,000 430 17,000 350
4 — 10.015|0.02 - - — 10.02 29,000 1,200 25,500 1,050 23,500 790
0° 6 — 10.012|0.016| — - — 10.014| 23,500 850 21,000 720 19,500 550
8 - — 10.008| — - — 10.01 22,000 690 19,500 590 18,000 445
0.8 10 5 0.006 {0.015|0.02 - - — 10.02 26,500 1,150 26,500 1,100 26,500 905
8 0.006 |0.015[0.02 - - — 10.02 25,000 1,000 25,000 975 25,000 795
30 5 0.006 |0.015 [0.02 - - — 10.02 26,500 1,200 26,500 1,150 26,500 940
8 0.006 [0.015|0.02 - - — 10.02 25,000 1,100 25,000 1,100 25,000 880
4 0.006 [0.015]0.02 |0.03 = — 10.03 27,000 1,500 24,500 1,250 22,500 995
6 0.006 |0.015|0.02 |0.03 | — — 10.027 | 24,000 1,200 21,500 1,000 20,000 800
8 0.003|0.009 (0.012 |0.018| — — 10.021| 21,000 950 19,000 790 17,500 620
1 0° 10 0.003 |0.006 {0.008 |0.012| — — |0.015| 19,500 770 17,500 640 16,500 505
12 0.003 |0.004 |0.006 |0.009| — — 10.013| 18,000 670 16,000 560 15,000 440
16 = — 10.004| — = — |0.01 14,500 470 13,000 390 12,000 310
20 = — 10.003| — = — 10.009| 12,000 340 11,000 280 10,000 220 P

1. B EARIMERE AR IR, . Use a rigid and precise machine and holder.
2. RERMREXRINTA, i§EASEHHE( MQL) $i5 . 2. When machining carbon steels or hardened steels, using MQL(Minimum Quantity
3. RMURATE=LINT( MEINT)ZEREVNIINTI. R\ 0 Lubrication / mist coolant) is recommended.

RIS EBNIMSEER , ANEXEAEREE , WS EEFTR. 3. The above condition shows an approximate standard for contouring operation
4, ¥ REIRDE S ETEISMEEL RARREE , HEEETLR (side milling) with a low machining load. If abnormal cutting sounds, vibration or
5. RSN T {RANNTAISRAE Z 3t chattering occur depending on the machining shape, cutting amount, rigidity of
6. giﬁ%ﬁgﬂﬂlﬂ‘i EEEELE, ﬁgﬁﬁg*ﬂtﬂﬁ%u the machine or work holding condition, etc., please adjust the speed, feed and
7. 3SARNBRIE ERAGRIIR , #E7ERAT Zero-cut FT2U A, the depth of cut. : o
4. Adjust the speed, feed rate, and depth of cut if chattering, vibration or abnormal

grinding sounds occur.

Helical or ramp milling is recommended during the approach of a Z cut.

Adjust the speed, feed rate, and the depth of the cut according to the shape of
the work, rigidity of the machine, and how the work is held.

When the workpiece requires precision shaping, re-running the end mill in the
identical tool path is recommended.

[

~

}JDIE%}E( DUIE*H*JEE )15%557&% (mm) Approximate offset for workpiece surface precision (surface roughness)

/= | INTE#ERERE (um) Surface Roughness
harll DN T EmrERERE
(mm) 0.1 | 0.25| 05 | 0.75 1 1.25| 15 | 1.75 2 2.5 3 3.5 4 5

0.05 | 0.006| 001 |0.014| 0017|002 |0.022|0.024| 0026| 0.028| - - - - - /RV
0.1 0.009| 0.014| 0.02 | 0.024| 0.028| 0.032| 0.035| 0.037| 0.04 | 0.045| 0.049| - - -
0.2 (0012|002 |0.028| 0.035| 0.04 | 0.045| 0.049| 0.053| 0.057| 0.063| 0.07 | 0.075| 0.08 | 0.9

0.3 0.015| 0.025| 0.035| 0.042| 0.049| 0.055| 0.06 | 0.065| 0.07 | 0.077| 0.085| 0.092| 0.098| 0.11 /&

0.5 0.02 | 0.032| 0.045| 0.055| 0.065| 0.07 | 0.078| 0.084| 0.09 | 0.1 0.11 | 0.118|0.125| 0.141 ;
Approximate offset

1 0.028| 0.045| 0.063| 0.078| 0.09 | 0.1 0.11 | 0.118| 0.125| 0.142| 0.155| 0.168| 0.18 | 0.2
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M TEISHEER

WXS-CPR MIEMI &M (Z548nI) SIDE MILLING (CONTOUR LINE FINISH MILLING)

G

¥EW
NI #3%} WORK MATERIAL
e VRN - TR VR - TR ‘
5 IRE \Q ‘ (~45HRC) (45 ~55HRC) AN
, B o HARDENED STEELS HARDENED STEELS (55 ~65HRC)
Qtlé AR ﬁszﬂﬂ:t DEPTH OF CUT‘L PREHARDENED STEELS | PREHARDENED STEELS HARDENED STEELS
a° 2 f\T/ SKD61+ NAK55* NAKBO* HPM1|  SKD61: STAVAX: HPM38
adp=120% de=120% | Ap=100% de=100% dp=60% ae=80%
5 ap Rom |  [EEEEE BHARE B BHAHRE B BHAEE
R0O.05 | RO.1 RO.2 RO.3 RO.5 R1 de SPEED (min) | FEED (mm/min) | SPEED (min) | FEED (mm/min) | SPEED (min™) | FEED (mm/min)
6 0.006 |0.015|0.02 |0.03 - — (0.03 30,000 1,700 27,000 1,400 25,000 1,100
10 0.006 |0.015(0.02 |0.03 - — (0.03 27,000 1,350 24,500 1,150 22,500 895
15 0.0040.01 |0.014|0.021| — — 10.021| 24,000 1,100 21,500 900 20,000 710
1° 20 0.003|0.007 |0.01 |0.015| — — |0.018| 21,000 890 19,000 740 17,500 580
1 25 0.002 |0.006 |0.008 |0.012| — — 10.012] 19,500 770 17,500 640 16,500 505
30 0.002|0.003|0.004|0.006| — — |0.009| 15,000 550 13,500 460 12,500 360
35 0.002|0.001{0.002|0.003| — — 10.007| 13,500 460 12,000 380 11,500 300
30 6 0.006 |0.015|0.02 |0.03 - — 10.03 30,000 1,700 27,000 1,400 25,000 1,100
10 0.006 |0.015|0.02 |0.03 - — 10.015| 27,000 1,500 24,500 1,250 22,500 995
6 = — 10.016|0.024| — — 10.036| 22,500 1,450 21,000 1,250 19,000 960
1.2 0° 8 = — 10.009|0.013| — — 10.028| 20,000 1,150 18,500 980 17,000 760
10 = — ]0.005|0.008| — — 10.021| 18,500 1,000 17,500 860 16,000 670
6 - — 10.02 |0.03 - — 10.045| 21,000 1,750 18,500 1,450 16,000 1,050
8 - — 10.02 |0.03 - — 10.045| 20,000 1,500 17,500 1,250 15,500 910
0° 10 - — 10.018|0.027 | — — 10.036| 17,500 1,250 15,500 1,050 13,500 760
12 - — 10.012|0.018| — — 10.031| 16,500 1,100 14,500 910 12,500 670
16 - — 10.008|0.012| — — 10.022| 11,000 640 10,000 530 8,650 390
15 10 — 10.015|0.02 |0.03 - — 10.045| 22,500 1,800 20,000 1,500 17,500 1,100
15 — 10.015|0.02 |0.03 - — 10.045| 21,000 1,400 18,500 1,150 16,000 860
1° 20 — 10.012|0.016 |0.024 | — — 10.036| 19,000 1,350 17,000 1,100 15,000 820
25 — 10.01 |0.014|0.021| — — 10.031| 17,500 1,150 16,000 960 13,500 705
30 — ]0.007|0.01 |0.015| — — 10.027 | 16,500 1,050 14,500 850 12,500 625
30 10 — 10.015|0.02 |0.03 - — 10.045| 22,500 1,900 20,000 1,550 17,500 1,150
15 — 10.015/0.02 [0.03 - — |0.045| 21,000 1,750 18,500 1,450 16,000 1,050
8 — |0.015|0.02 [0.03 [0.05 — |0.06 16,500 1,850 16,000 1,600 15,000 1,350
10 — 0.015|0.02 |0.03 |0.05 — |0.06 15,500 1,650 15,500 1,450 14,500 1,200
. 12 — 10.015]0.02 |0.03 |0.05 — |0.054| 14,500 1,500 14,500 1,300 13,500 1,050
0 16 — 10.009|0.012|0.018 |0.03 — |0.042| 13,000 1,150 12,500 1,000 12,000 830
20 — ]0.006 |0.008 |0.012|0.02 — (0.03 12,000 935 11,500 820 11,000 675
25 — 10.004 0.006|0.009|0.015| — |0.027| 11,000 800 11,000 700 10,000 580
2 15 — 10.015/0.02 |0.03 |0.05 — 10.06 17,500 1,850 17,000 1,600 16,000 1,350
20 — ]0.015]0.02 |0.03 |0.05 — |0.06 16,500 1,650 16,000 1,450 15,000 1,200
e 25 — 10.012]0.017 |0.025|0.042| — |0.054| 15,500 1,500 15,500 1,300 14,500 1,050
30 — 10.012]0.016 |0.024 | 0.04 — 10.048| 14,500 1,300 14,500 1,150 13,500 950
40 — 0.007 (0.01 |0.015|0.025| — |0.036| 13,000 1,100 12,500 945 12,000 780
50 — |0.006 |0.008 |0.012|0.02 — 10.024| 12,000 935 11,500 820 11,000 675
30 15 — ]0.015|0.02 |0.03 |0.05 — |0.06 17,500 1,950 17,000 1,700 16,000 1,400
20 — ]0.015|0.02 |0.03 |0.05 — |0.06 16,500 1,850 16,000 1,600 15,000 1,350
10 - — 10.02 — 10.05 — 10.075| 13,000 1,850 13,000 1,400 12,000 1,350
25 0° 20 - — 10.012| — |0.03 — 10.052| 10,000 1,150 10,000 885 9,450 830
30 - — 10.006| — |0.015| — 0.033 8,800 800 8,650 630 8,100 590
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M THEISHEER Recommended Milling Conditions
WXS-CPR MImh L& (5L MI) SIDE MILLING (CONTOUR LINE FINISH MILLING)

s
HE -
=
EER =
NI #2%} WORK MATERIAL §
e N N (@]
= VIR - TAE VBRI - TAE ‘ SIE
* TRE (~45HRC) (45 ~55HRC) JERRIN I E
= B o DEPTH OF GUT HARDENED STEELS HARDENED STEELS (55 ~65HRC) ﬁ'_] Z
ME R BRI 3 PREHARDENED STEELS | PREHARDENED STEELS HARDENED STEELS =
Dc o 2 = SKD61- NAK55- NAK8O+ HPM1|  SKD61- STAVAX- HPM38 <2
8p=120% @e=120% | @p=100% @e=100% | 8p=60% @e=80% 1&S
HEME ap ’rpm | [EESEE BHAERE [EIERIRE BHAERE [EIELIREE FHAEREE %E %
R0O.05 | RO.1 RO.2 | RO.3 [ RO5 R1 de SPEED (min™) | FEED (mm/min) | SPEED (min”) | FEED (mm/min) | SPEED (min™) | FEED (mm/min)
8 - — 10.02 - - — |0.08 12,000 2,000 11,000 1,400 10,000 1,100 \;(V
12 - — 10.02 |0.03 |0.05 — |0.08 12,000 2,000 11,000 1,400 10,000 1,100 S
16 - — 10.02 |{0.03 |0.05 — 10.08 10,500 1,600 9,600 1,150 9,000 875 ('3
0° 20 - — 10.02 |{0.03 |0.05 — |0.064 9,300 1,350 8,400 940 7,850 725 P
25 - — 10.012|0.018/0.03 — 10.048 8,900 1,100 8,050 795 7,550 610 R
30 - — 10.0080.012|0.02 — 10.04 8,600 1,000 7,800 720 7,300 555
3 35 - — |0.006 0.009(0.015| — |0.036 7,950 880 7,200 630 6,750 480
15 - — 10.02 — 10.05 — 10.08 13,500 2,250 12,000 1,600 11,000 1,200
20 - — 10.02 — |0.05 — 10.08 12,500 2,000 11,500 1,450 10,500 1,100
10 30 - — 10.02 — |0.05 — 10.08 12,000 1,800 11,000 1,300 10,000 985
40 - — |0.018| — |0.045| — |0.064| 11,000 1,550 10,000 1,100 9,450 860
50 - — |0.014, — |0.035| — |0.056| 10,000 1,300 9,100 940 8,550 720
60 - — |0.01 — |0.025| — (0.048 9,300 1,150 8,400 830 7,850 640
16 = — |0.02 |0.03 |0.05 |0.08 [0.08 7,900 2,500 7,150 2,050 6,450 1,450
20 = — |0.02 |0.03 |0.05 |0.08 [0.08 7,450 2,400 6,750 1,950 6,100 1,350
A 0° 25 = — ]0.02 |0.03 |0.05 |0.08 [0.072 6,550 2,000 5,950 1,650 5,350 1,150
30 = — 10.0140.021 |{0.035 |0.056 [0.056 6,100 1,650 5,550 1,350 5,000 955
40 = — 0.0080.012{0.02 |0.032|0.04 5,700 1,300 5,150 1,050 4,650 730
50 = — |0.006 [0.009 |0.015 |0.024 [0.036 5,000 960 4,550 785 4,100 550

1. 5 AR R ERIHLRFNTIE, . Use arigid and precise machine and holder.
2. REMRFENRIN LR, i5FERSERHEE(MQL) 25, 2. When machining carbon steels or hardened steels, using MQL(Minimum Quantity
3. WFRMPRATFESL&INT( MEmINT)FEREVNMNIINTI. RI\EINTRAR. 11 Lubrication / mist coolant) is recommended.

RIEBNIMEER , NESERER, HAEREFRTNR. 3. The above condition shows an approximate standard for contouring operation
4. WEREIRDESSETEISFNEE Y AREERE , HERENTTE (side milling) with a low machining load. If abnormal cutting sounds, vibration or
5. }EﬁEﬁLUJDI {@%Dﬂlﬁﬂ'ﬁ?&ﬁﬁ ngﬁﬁtﬂ)\u chattering occur depending on the machining shape, cutting amount, rigidity of
6. EREREEINTRT, EERELE, S EEITE. the machine or work holding condition, etc., please adjust the speed, feed and
7. SRR ERIRHE , HTFRA Zero-cut FTRHIA the depih of out e vibrat
4. Adjust the speed, feed rate, and depth of cut if chattering, vibration or abnormal

grinding sounds occur.
. Helical or ramp milling is recommended during the approach of a Z cut.
. Adjust the speed, feed rate, and the depth of the cut according to the shape of
the work, rigidity of the machine, and how the work is held.
When the workpiece requires precision shaping, re-running the end mill in the
identical tool path is recommended.

o o

~N

}JDIE%}E( DUIE*H*JE}E )15%%57&% (mm) Approximate offset for workpiece surface precision (surface roughness)

ez I T E#EKEE (um) Surface Roughness T
(mm) 0.1 | 0.25| 05 | 0.75 1 1.25| 15 | 1.75 2 2.5 3 3.5 4 5 -Smace"th/"ess
0.05 | 0.006| 0.01 | 0.014| 0.017] 0.02 | 0.022| 0.024| 0.026| 0.028| - - - - - )\

0.1 0.009| 0.014| 0.02 | 0.024| 0.028| 0.032| 0.035| 0.037| 0.04 | 0.045| 0.049| - - -
0.2 (0012|002 |0.028| 0.035| 0.04 | 0.045| 0.049| 0.053| 0.057| 0.063| 0.07 | 0.075| 0.08 | 0.9

0.3 |[0015| 0.025| 0.035| 0.042| 0.049| 0.055| 0.06 | 0.065| 0.07 | 0.077| 0.085| 0.092| 0.098| 0.11 /Q
05 |[002 |0.032|0.045| 0.055| 0.065| 0.07 | 0.078| 0.084| 0.09 | 0.1 0.11 | 0.118| 0.125| 0.141 =
\

1 0.028| 0.045| 0.063| 0.078| 0.09 | 0.1 0.11 | 0.118|0.125| 0.142| 0.155| 0.168| 0.18 | 0.2
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