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For Hardened Steels (~70HRC : SKD11, SKD61 SKH) and Pre-Hardened Steels.
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The WXL coating has a 1,300T oxidation temperature to permit greater spindle speeds
and longer tool life, even in high-speed dry machining.
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High quality, high precision milling can be achieved even in difficult machining conditions.
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High Speed

WXL | FX-WX
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TiAIN
L \_
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.
0 2,500

#WERFEE (HV) Surface Hardness

I
3,500 7
Copper

.
3,000

Raw Material

40HRC
?&ﬁ“ﬁ FEé Work Material Hardness

i

High Hardness

D | it b Dhes | bie | B | Dhaet | LS |
Hardness Friction Temperature Resistance Strength Roughness Resistance Resistance
WXL 3,100 0.25 1,100 © © O (@) ©
3,500 1,300 (©) O (@) O
yY—x WRTS R—Y HA4X
STEEE] Abbreviation Specification Page Size
WXL-1.5D-DE WXLI— k2% 1.5DHEY AT P7 $0.1~6
WXL-2D-DE WXLI— ~23 2DIRS A 7 P8 $0.1~20
WXL-3D-DE WXLI— ~2X 3DIES A 7 P9 »0.1~20
WXL-4D-DE WXLI— ~2X 4DIES A 7 P10 »0.2~12
WXL-EMS WXLO— 4R 3 — P11 ®1~30
\)I(\I WXL-LN-EDS WXLO— h2HOV IRy &2 3— MEGRY TF) P12~ | ¢02~5
L WXL-LN-EMS WXLO— hAOV IRy 23— MEGRY TH) P16~ | ¢1~3
WXL-EBD WXLI— h2HR—)L I R P18 R0.05~10
WXL-LN-EBD WXLI— k2RHOV IRy ZIR—ILIY RFEGRY TR—IUR) P19~ | R0.05~3
WXL-PC-EBD WXLO— R2IXY VLR Y IR—)LIY R P25~ | RO.1~3
WXL-HS-EBD WXLO— h2HR—IL T RFZ(HSKAR) P29 RO.1~6
WXL-HS-LN-EBD | WXL3—hk2HOYF Ry ZR—LIY REEGRYU FR—IURE-HSK3tiR) | P30~ | RO.1~1.5
WXS-EMS WXR—/{—0— h&HY 3 — P70 ®»1~30
\)I(V WXS-EBD WXRZ—/{—0— h2FHR—ILIT Y R P71 RO.5~125
s WXS-LN-EBD WXR—/{—0—hk2A0OV IRy ZIR—LIY RFEGRY TR—IU) P72~ | R0.05~3
WXS-CPR WXR—/{—20— NESHEE T IV —XF P77~ | ¢0.2~4
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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 SS400D1lT 3 3 : | |
WXL-2D-DE Milling in SS400 WXL-2D-DE P e
BRIs WXL-2D-DE  ¢0.5 ‘

Hort weterial | SS400 ft3t A 3 3 3 ,w;&

JHIZE | 30m/min (20,000min") Competiior | | mandi :

EE“EE 600mm/min ’ ” ma‘;lolzl:ﬁ Milling?_ce)ngth ” e (1f§())
alens o A et RI370m I TNUSE., 33 2BHSICIRETRIBETH D,

e WXL-2D-DE[Z100miMILTH/\UDSED & #iEL TEMMEERRIERE ST,
TARS  |20=003mm @e=05mm RL2EHT, I00MTIERRET BT EEWORN. H#RAF BOTRERES
SHICHIRI BT EICHIMUT:.

YHE A AGAMELIEHE 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
Tt —~ ) A d~ 100 meters, and was in good enough condition to continue milling. Taken safety into consider-
BRIt AVE i A i o b eV f ;
Machine Vertical Machining Genter 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 g@ﬁﬂﬂo”ul i i i i i i i i i
WXL-EBD Milling in Oxygen-Free Copper WXL-EBD '
FRTE
Tooi WXL-EBD R3
WHEIE R
Work Material Oxygen-Free Copper fthtt A

e Competitor A
BIHERE ; .
Miling Speed 180m/min (9,600min'") : : : : 3 3 3 3 3
%D ERE : 680 700 720 740 760 780 800 820 840 860 880
Feed 3.000mm/min INTEFRE Milling Time 7 (min)
BIEI7SE LT
Milling Method | Gontoured Milling 855MMERAULETITEDEREIR N
YAz B B 0.04~0.041mm&NSY+
Bepth of Cut Ap=0.5mm Pr=1.3mm |CRE,

s oy s The amount of wear on the WXL
EJQ:J’H}FJ S{I(’?lit‘;stqﬁgl’mﬁu after 8565 minutes of use was in the

oolan ater Soluble range of 0.04 to 0.041 mm, dem-
ezt 7 SR =UIEUS 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 C1100DMII

WXL-EBD Milling in C1100

.08 -+ ee L

EHRTE
Tool WXL-EBD R3X12 007l a
HRHEIE TR @ 006 Lo
Work Material C1100 )I[/ g 006

) ] N T 0,05 e e T
VLR . | 244.92m/min (13,000min") %2 .
DR i §
e 3,900mm/min (0.15mm/1) g S 008l f
YIHITIE Ev oML g 000 |
M|I~I|n~g l\_/ljthod Pick Milling (mm) oo —=— WXL-EBD
Bz]:%tﬁo?cm dp=0.3mm Pf=0.6mm B o —— TiAIN
)1V HGAMEYIEHE (EZ-30) 0 200 400 600 800 1,000 1,200 1,400 1,600 1,800
Coolant Water-Soluble THIEX (m) Milling Length
BRIk ANV EVY
Machine Vertical Machining Center




. IS4 Cutting Data

Both tool life and surface roughness are improved over traditional TiAIN!

WXL-LN-EDS C110001T

WXL-LN-EDS Milling in C1100

ERTE

Tooi WXL-LN-EDS ¢ 1X6

I w

Work Material C1100 X

o L

BIHERE ; -

Miline Speed B63m/min (20,000min ") Il.

EDFRE . N

e 864mm/min (0.022mm/t) é

BIHITGE TFEEYIMT D

Milling Method Surface Pick Machining S

T At | @p=005mm 8e=0.9mm

CIHIHE AGE MDA it >

Coolant Water Soluble 3 &

P URIZI I 1T 5

Machine Vertical Machining Center i S
T3
N =

l E'w 275 Pick Direction m

EDFE Feed Direction

WXL-LN-EDS

@XbAE[E Rz 0.32um

Feed Direction

S Bh#R Roughness Curve
(#EfE== © X50,000) (&= : X200)
(um) Vertical Level Horizontal Level

0.40
0.20 1 1 } 1 ! 1 1 I |
ANWARAAAANN
0.00 M’ﬁ ) \P{.
—0.20 Yn‘v i +
—0.40
0 0.250 0.500 0.750  (mm)
Oty U5HE Rz0.21um
Pick Direction
¥H & g8 Roughness Curve
(#tf5= : X200,000) (#fF=% : x2,000)
(um) Vertical Level Horizontal Level
0.20
0.10
0.00 1
—0.10 | 1
- o.2o! |
0 0.025 0.050 0.075  (mm)

ARSI TR DEFEIRR Wear of damage after milling 4 hours.

$E3R TiAIN Traditional TiAIN

@i%XbAME Rz 0.64um

Feed Direction

AH X EHAE Roughness Curve
(#EfE== © X50,000) (#EfE= : X200)
(um) Vertical Level Horizontal Level

0.40 |

=LY

0.250

0.500 0.750  (mm)

@Oty oAl Rz 0.50um

Pick Direction

#E & @R Roughness Curve
(#tfE== : x200,000) (5= : x2,000)

M e
P

0.050

0.20

0.1

o

M\«F‘ t\ “”‘

-mkwwwﬁ

—020

0 0.025 0.075  (mm)
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Offers three times the durability in both dry or wet applications!

WXL-EBD FSII

WXL-EBD Dry Milling

[EHTS WXL-EBD R5x18 02
08 f- e ea

HRHEIE . i

Work Material S50C 7}[: § (AR |cooc00c0c0c00000005 b oc00000050000000000000000000000000000006060000050000000 Continue

YNl ) . JUZ 004 e AT

Milling Speed | 200mM/min (6.366min"") B8 oo AL
bE|

D - o 0 e AT

e 1,604mm/min (0.126mm/t) g § 208

)|=llyaps R w ST T '

Milling Method Pocket Milling 20 006 1----- A i -=— WXL-EBD

PHAZRS _ _ (mm) 0.04 1/ e —o— f{th#t A Competitor A -----

Dept;j of Cut Ap=1mm Pf=2mm 002 LA —o— fth¥t B CompetitorB .

REHULE 4D 0 R S S W S S S S S S S S S S SR S

Projection Length 1 2 3 4 5 6 7 8 9 10 11 12 13 14 16 18 20

BRI IrJo— R yMNIE Pockets (pcs)

Coolant Air Blow . -

presssema TR — TS / 97mm - IMTZOEFEIRR Tool Wear After Milling

Machine Vertical Machining Center

E 32.8mm

16mm

Krybs—-nf 3 K7vyb3I-FR R6

N
- b Pocket Ct R
WLXEI;DE\IBtMDII'EMEcqu oo Jope gl Dot Somet 207 Holes B7\Holes 47 Holes
- e Hing
RIS WXL-EBD R3x12
ool
Wt
Work Material S50C [0 L
PSR | 199.7m/min (10,600min) 014 {oremere e - WXL-EBD -
- *e ol ./ —e— ftitt A CompetitorA
RDEE 2,570mm/min (0.121mm/t) 10 ——t# B Competitor 8
I AT e . e
IHIS& Ev 7T & s
Milling Method Pick Milling 7 g 008 -/ a il
SATE | o
At |@0=0.3mm Pr=06mm % S 008 | T e
M ACEPEGIEARE] (T 3>) B i 04
Coolant Water-Soluble (Emulsion) (mm)
R MHRY=I TS |
Machine Vertical Machining Center 0 A . . . .
50 100 150 200 250
TIHEIERE (m)
Milling Length
The WXL series handles a wide range of materials and applications.
WXL-EBD Milling in DH31S(48HRC)
ERIR WXL-EBD R5x18 0,14
o0 012 -=— WXL-EBD
HHEIE DH31S (48HRC) K g 01217 —e— it A Competitor A T
;c;:ji;;:enal L e e e
. L 3
Milling Speed 180m/min (5,700min’) %ﬁ B 08| e
A0 R 1.350mm/min (0.118mM/) 2 08|
GBI EFILIIT e i~
Milling Method Model Milling (ﬁn)
AR QU0+ AT e
IR C —_ —
Depth of Cut dp=1mm Pf=2mm ! ‘ ‘ ‘ ‘ ‘
- 0 1 2 3 4 5 6 7 8
?iﬂi_b;i ot | 5D R4y Ml T Pockets (ncs)
rojection Len
YEIHA] I7J0— Hory b7 —INA 30 Koy (X [86.25x
Coolant Air Blow Pocket Taper Angle Pocket Size 48.75mm
EFRE IS R4y ha—FR Ry NRE
Machine Holizontal Machining Center Pocket Corner R RG Pocket Depth 16mm




. )= =37 Cutting Data
WXL-LN-EBD NAK80O(40HRC) D1l

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

02 ,“,o"',-" ,,,,,,,,,,,,,,,,
ERIR WXL-LN-EBD R1x10 .
00' f 0 18 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
WHIE T8
Work Material NAK80 (40HRC) é[lg zo [0 L o
©
SIMRE - C0y R D gl o AT
Miling Speed 126m/min (20,000min") 16 ® 0.14
S Tl (.10 A T ———
EDEE 2,000mm/min(0.05mm/t) B %
BEor |/ T —=— WXL-LN-EBD ...
t)JE'JTJ_/f KTy |\I|[]I (n%‘n) —o— fth#t A Competitor A
Milling Method Pocket Milling Q0B /s —o— fi#t B CompetitorB8
YHARE _ _ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
Depth of Cut dp=0.1Tmm Pf=0.4mm 0 425 170 2125 255 2975 340 3825 425 4675 510 5525
= e it
EEHULE 7D o7mm EIHI & Milling Length (m)
Projection Length /‘—"\7
YIHHE I7Jo— |
Gonlant Air Blow -‘ $ \32'8'“’"
Rk RYE | 4T s b eV 16mm
Machine Vertical Machining Center (BT30)
&/\R R1 =/I\IEA 0.4°
Min.R Min.Conical Angle
s N ==
WXLYU—X SAEEINT
WXL series copper electrode milling
=] EERRE | XDRE | A TR | INTEEFRE G | gyus
I*E E$JI:5 Speed Feed Depth of Cut | Semi-finishing | Cutting Time %ng&nﬁu
Process @ (min™) (mm/min) (mm) (mm) (min)
f M. | WXCRPHS | #8xR05 | 4,000 | 2,000 0.4 0.3 24 ST
somT sl WXL-EDS 04 6,000 | 1,000 02 0.1 30 SRk
HEF | WxL-HS-LN-EBD | R1x16x4 | 20,000 | 1,150 | 0.1 0 88 2Rk
EAEETIVINIT  Electrode model milling
- .
WXLYU—X NAKS8OHI
WXL series NAK milling
TiE FETE EE5RE | IEDIRE | §5AF S Depth of Cut ttJ:ﬁ NNTRFRSE () L3
Process Tool W | e (@@ mm | PFam) | s e | Butting Time | "Goolant
f M | WXL-HS-EBD |R3 X 10 8,000 | 2700 | 0.4 15 0.2 63 ST
com %, | WXL-LN-EBD | R1.5X10x6 | 13,000 | 1,500 | 0.15 | 0.25 0.1 154 SRk
. | WXL-LN-EBD |R1 x10x4 | 15,000 | 1,200 | 0.1 0.1 0.05 130 =Rk
fft EF Mist
Seminishing | yx|-LN-EBD | RO.8x 8x4 20,000 | 1,800 | 0.1 0.05 0.05 26 T
e —— | #EZ | wxLLN-EBD |RO.8x 8x4 |20000 | 1800 | 005 | 003 ) 132 =Rk
Diecast miniature model . -
1ATHEF ! WXLOS Ui ! 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 Milling in STAVAX (52HRC)
AT PO % 1°% 240m MIEOEFIKNR
Tool WXL-PC-EBD R1x1"x20 After Milling 240m
HHIA -PC- ;
Work Material STAVAX (52HRC) WXL-PC-EBD fiht A Competitor A
BIHIRE : .
Miling Speed 63m/min (10,000min")
EDRE ;
Faod 2,000mm/min (0.Tmm/t)
BIEI7GE EEHRmT
Milling Method Contoured Milling
S
RS ¢ | Bo=005mm Pr=005mm
LIEHE =2k
Coolant Mist
EzE ANV ItEYS
Machine Vertical Machining Center
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WXL3—b2H 1.5DIARYAT

WXL Coating Two Flute - Short 1.5D Flute Length Type

WXL-1.5D-DE

Ry F P ==

OME o BN FEEeE
Tool Material Ultra Fine Grain Carbide t
ORMEMIE ..o WXLa— b IVRIVOIA—FHEVHREERLET,
Surface Treatment WXL Coating Indicates that the end mill has a sharp corner edge.
QNN i 30° ONEETFEE 0 ~—0.02mm 1
@ Helix Angle Tolerance for Outer Diameter P.32
§ B :mm  Unit:mm
AS IR (Vv EE | (FEMIS VAN RIS £ R | IR (YU EE | REMmSE
:I* 8! b 2 Ds Stock (Yen) EDP No. Dc L 2 Ds Stock (Yen)
T_I- g 318180 0.1 45 0.15 4 B 5,340 3181831 3.1 45 4.7 6 B 3,960
5£ % 3181802 0.2 45 0.3 4 B 3,340 3181832 3.2 45 4.8 6 B 3,960
% :_U| 3181803 0.3 45 0.45 4 B 2,880 3181833 3.3 45 5 6 B 3,960
W 3181804 0.4 45 0.6 4 B 3,210 3181834 3.4 45 5.1 6 B 3,960
)If 3181805 0.5 45 0.75 4 A 1,610 3181835 35 45 5.3 6 A 3,270
1 3181806 0.6 45 0.9 4 B 2,470 3181836 3.6 45 54 6 B 3,960
% 3181807 0.7 45 1.1 4 B 2,700 3181837 3.7 45 5.6 6 B 3,960
D 3181808 0.8 45 1.2 4 B 1,610 3181838 3.8 45 5.7 6 B 3,960
E 3181809 0.9 45 1.4 4 B 2,680 3181839 39 45 5.9 6 B 3,960
3181810 1 45 1.5 4 A 1,450 3181840 4 45 6 6 A 2,040
3181811 1.1 45 1.7 4 B 2,950 3181841 4.1 50 6.2 6 B 3,960
3181812 1.2 45 1.8 4 A 1,610 3181842 4.2 50 6.3 6 B 3,960
3181813 1.3 45 2 4 B 2,950 3181843 4.3 50 6.5 6 B 3,960
3181814 1.4 45 2.1 4 B 2,950 3181844 4.4 50 6.6 6 B 3,960
3181815 1.5 45 2.3 4 A 1,450 3181845 45 50 6.8 6 A 3,790
3181816 1.6 45 2.4 4 B 2,950 3181846 4.6 50 6.9 6 B 4,500
3181817 1.7 45 2.6 4 B 2,950 3181847 4.7 50 7.1 6 B 4,500
3181818 1.8 45 2.7 4 A 1,610 3181848 4.8 50 7.2 6 B 4,500
3181819 1.9 45 2.9 4 B 2,950 3181849 4.9 50 74 6 B 4,500
3181820 2 45 3 4 A 1,450 3181850 5 50 7.5 6 A 2,200
3181821 2.1 45 3.2 4 B 2,950 3181851 5.1 50 77 6 B 4,500
3181822 2.2 45 )3} 4 B 2,950 3181852 5.2 50 7.8 6 B 4,500
3181823 2.3 45 3.5 4 B 2,950 3181853 5.3 50 8 6 B 4,500
3181824 24 45 3.6 4 B 2,950 3181854 54 50 8.1 6 B 4,500
3181825 25 45 3.8 4 A 1,450 3181855 55 50 8.3 6 A 3,790
3181826 2.6 45 3.9 4 B 3,720 3181856 5.6 50 84 6 B 4,650
3181827 2.7 45 4.1 4 B 3,720 3181857 57 50 8.6 6 B 4,650
3181828 2.8 45 4.2 4 B 3,720 3181858 5.8 50 8.7 6 B 4,650
3181829 2.9 45 4.4 4 B 3,720 3181859 5.9 50 89 6 B 4,650
3181830 3 45 4.5 6 A 1,870 3181860 6 50 9 6 A 2,380

A=12#7%EM A=Standard stock item.
B=7EEt> 2 —E#%EES B =Inventory center stock item.
= ¥ E 4% (Price Down) = New reduced prices.



WXLI—hF2H 2DHARTY1T

WXL Coating Two Flute - Short 2D Flute Length Type

WXL-2D-DE

——

& ¢
Dc=¢p6

[F= )

—
@Ds

Dc>p6 .
OME o BN FEEeE
Tool Material Ultra Fine Grain Carbide -
ORMEMIE ..o WXLa— b IVRIVOIA—FHEVARERRLET,
Surface Treatment WXL Coating Indicates that the end mill has a sharp corner edge.
Q@R LUNA 30° O BRETFEE Dc=12 0~—0.02mm o
Helix Angle Tolerance for Outer Diameter 12<Dc 0 ~—0.03mm P.33
B :mm  Unit:mm
Y=JUNo. = SE EEXHEPSE =PIV IR i VEIINN RIS £ R | IR (YU EE | REMHE
EDP No. Dc L 2 Ds Stock (Yen) EDP No. Dc L 2 Ds Stock (Yen)
3182001 0.1 45 0.2 4 B 5,500 3182038 3.8 45 7.6 6 B 4,060
3182002 0.2 45 04 4 B 3310 3182039 3.9 45 7.8 6 B 4,060
3182003 0.3 45 0.6 4 B 2,880 3182040 4 45 8 6 A 2,040
3182004 04 45 0.8 4 B 3,210 3182041 4.1 50 8.2 6 B 4,060
3182005 0.5 45 1 4 A 1,610 3182042 4.2 50 84 6 B 4,060
3182006 0.6 45 1.2 4 B 2,460 3182043 4.3 50 8.6 6 B 4,060
3182007 0.7 45 1.4 4 B 2,720 3182044 4.4 50 8.8 6 B 4,060
3182008 0.8 45 1.6 4 B 1,610 3182045 4.5 50 9 6 A 3,800
3182009 0.9 45 1.8 4 B 2,720 3182046 4.6 50 9.2 6 B 4,660
3182010 1 45 2 4 A 1,450 3182047 4.7 50 9.4 6 B 4,660
3182011 1.1 45 2.2 4 B 3,050 3182048 4.8 50 9.6 6 B 4,660
3182012 1.2 45 2.4 4 A 1,610 3182049 4.9 50 9.8 6 B 4,660
3182013 1.3 45 2.6 4 B 3,050 3182050 5 50 10 6 A 2,200
3182014 1.4 45 2.8 4 B 3,050 3182051 5.1 50 10.2 6 B 4,660
3182015 1.5 45 3 4 A 1,450 3182052 5.2 50 104 6 B 4,660
3182016 1.6 45 3.2 4 B 3,050 3182053 5.3 50 10.6 6 B 4,660
3182017 1.7 45 34 4 B 3,050 3182054 54 50 10.8 6 B 4,660
3182018 1.8 45 3.6 4 A 1,610 3182055 5.5 50 11 6 A 3,990
3182019 1.9 45 3.8 4 B 3,130 3182056 5.6 50 11.2 6 B 4,820
3182020 2 45 4 4 A 1,450 3182057 5.7 50 114 6 B 4,820
3182021 2.1 45 4.2 4 B 3,050 3182058 5.8 50 11.6 6 B 4,820
3182022 2.2 45 4.4 4 B 3,050 3182059 5.9 50 11.8 6 B 4,820
3182023 2.3 45 4.6 4 B 3,050 3182060 6 50 12 6 A 2,380
3182024 2.4 45 4.8 4 B 3,050 3182065 6.5 60 13 8 B 7,140
3182025 2.5 45 5 4 A 1,450 3182070 7 60 14 8 A 6,690
3182026 2.6 45 5.2 4 B 3,900 3182075 75 60 15 8 B 7,970
3182027 2.7 45 54 4 B 3,900 3182080 8 60 16 8 A 4,860
3182028 2.8 45 5.6 4 B 3,900 3182085 85 70 17 10 B 9,550
3182029 2.9 45 5.8 4 B 3,900 3182090 9 70 18 10 A 9,300
3182030 3 45 6 6 A 1,870 3182095 9.5 70 19 10 B 9,900
3182031 3.1 45 6.2 6 B 4,060 3182100 10 70 20 10 A 5,830
3182032 3.2 45 6.4 6 B 4,060 3182110 11 75 22 12 A 13,200
3182033 3.3 45 6.6 6 B 4,060 3182120 12 75 24 12 A 8,590
3182034 34 45 6.8 6 B 4,060 3182160 16 90 32 16 B 25,700
3182035 35 45 7 6 A 3,310 3182180 18 90 36 16 B 40,400
3182036 3.6 45 7.2 6 B 4,060 3182200 20 100 40 20 B 43,800
3182037 3.7 45 74 6 B 4,060 A=E#¥ES A=Standard stock item.

B=1EEt > 24— EHEAEES B =Inventory center stock item.

= %E@AE (Price Down) = New reduced prices.
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WXLI—b2H SDARTALT

WXL Coating Two Flute - Short 3D Flute Length Type

WXL-3D-DE

AR\
\I”
%

g— Dc=¢6  Dc>06 ,

OME o BN FEEeE
Tool Material Ultra Fine Grain Carbide
v I\“E)W)ZI—TD“E‘_Jﬁ RERRULET.
OFEMIE ... WXL3a— b Indicates that the end mill has a sharp corner edge.
Surface Treatment WXL Coating Dc=12
Q@hLLNA 35° O ERETFEE Dc=12 0~—0.02mm 31
% Helix Angle Tolerance for Outer Diameter 12<Dc 0~—0.03mm P.34
§ B4 :mm  Unit:mm
AS 2R | IR (VvIR| EE | FEMS VAN RIS £ R | IR (YU EE | REMmSE
:Ik 8! L L 2 Ds Stock (Yen) EDP No. Dc L 2 Ds Stock (Yen)
T_I- ?} 318240 0.1 45 0.3 4 B 5,500 3182438 3.8 45 114 6 B 4,060
;’£ % 3182402 0.2 45 0.6 4 B 3,310 3182439 3.9 45 11.7 6 B 4,060
i‘% S 3182403 0.3 45 0.9 4 B 2,880 3182440 4 50 12 6 A 2,040
W 3182404 04 45 1.2 4 B 3,210 3182441 4.1 50 123 6 B 4,060
X 3182405 0.5 45 1.5 4 A 1,610 3182442 4.2 50 12.6 6 B 4,060
IT 3182406 0.6 45 1.8 4 B 2,460 3182443 4.3 50 129 6 B 4,060
8 3182407 0.7 45 2.1 4 B 2,720 3182444 4.4 50 13.2 6 B 4,060
D 3182408 0.8 45 2.4 4 B 1,610 3182445 45 50 135 6 A 3,900
E 3182409 0.9 45 2.7 4 B 2,720 3182446 4.6 55 13.8 6 B 4,660
3182410 1 45 3 4 A 1,450 3182447 4.7 55 14.1 6 B 4,660
3182411 1.1 45 3.3 4 B 3,050 3182448 4.8 55 14.4 6 B 4,660
3182412 1.2 45 3.6 4 A 1,610 3182449 4.9 55 14.7 6 B 4,660
3182413 1.3 45 3.9 4 B 3,050 3182450 5 55 15 6 A 2,200
3182414 1.4 45 4.2 4 B 3,050 3182451 5.1 55 15.3 6 B 4,660
3182415 1.5 45 45 4 A 1,450 3182452 5.2 55 15.6 6 B 4,660
3182416 1.6 45 4.8 4 B 3,050 3182453 5.3 55 15.9 6 B 4,660
3182417 1.7 45 5.1 4 B 3,050 3182454 54 55 16.2 6 B 4,660
3182418 1.8 45 54 4 A 1,610 3182455 5.5 60 16.5 6 A 3,900
3182419 1.9 45 5.7 4 B 3,050 3182456 5.6 60 16.8 6 B 4,820
3182420 2 45 6 4 A 1,450 3182457 5.7 60 17.1 6 B 4,820
3182421 2.1 45 6.3 4 B 3,050 3182458 5.8 60 174 6 B 4,820
3182422 2.2 45 6.6 4 B 3,050 3182459 5.9 60 17.7 6 B 4,820
3182423 2.3 45 6.9 4 B 3,050 3182460 6 60 18 6 A 2,380
3182424 2.4 45 7.2 4 B 3,050 3182465 6.5 65 195 8 B 7,140
3182425 2.5 45 7.5 4 A 1,450 3182470 7 65 21 8 A 6,690
3182426 2.6 45 7.8 4 B 3,900 3182475 7.5 70 22.5 8 B 7,970
3182427 2.7 45 8.1 4 B 3,900 3182480 8 70 24 8 A 4,860
3182428 2.8 45 84 4 B 3,900 3182485 85 70 25.5 10 B 9,550
3182429 2.9 45 8.7 4 B 3,900 3182490 9 75 27 10 A 9,550
3182430 3 45 9 6 A 1,870 3182495 9.5 75 28.5 10 B 9,900
3182431 3.1 45 9.3 6 B 4,060 3182500 10 80 30 10 A 5,830
3182432 3.2 45 9.6 6 B 4,060 3182510 11 80 33 12 A 13,200
3182433 3.3 45 9.9 6 B 4,060 3182520 12 90 36 12 A 8,590
3182434 34 45 10.2 6 B 4,060 3182560 16 110 48 16 B 25,700
3182435 3.5 45 105 6 A 3,380 3182580 18 130 54 16 B 40,400
3182436 3.6 45 10.8 6 B 4,060 3182600 20 130 60 20 B 43,800
3182437 37 45 | 11 6 B 4.060 A=1E#EFEEM A= Standard stock item.
B=7EEt> 2 —1Z#AEES B =Inventory center stock item.
= % ffi#& (Price Down) = New reduced prices.



WXLI—hF2H 4DART1T

WXL Coating Two Flute - Short 4D Flute Length Type

WXL-4D-DE

»
N

Dc=¢p6 Dc>p6 P

OME o BN FEEeE
Tool Material Ultra Fine Grain Carbide L
Q@FMEMIE ..., WXL3a—k
Surface Treatment WXL Coating
Q@ LUNA s 40° [ Y &5 S SRS 0 ~—0.02mm
Helix Angle Tolerance for Outer Diameter =304 P.35 »
B :mm  Unit:mm g
RN 2R | AR (VrUoR| EE | e DAL L 2R | AR (VrUoB| HE | EEE 770
EDP No. Dc L 2 Ds Stock (Yen) EDP No. Dc L 2 Ds Stock (Yen) :lﬁ ;
3182602 0.2 45 0.8 4 B 5,270 3182633 3.3 50 13.2 6 B 4,490 T_]' %
3182603 0.3 45 1.2 4 B 4,330 3182634 34 50 13.6 6 B 4,490 ;‘£ g
3182604 04 45 1.6 4 B 4,330 3182635 3.5 50 14 6 A 3,990 _§§ N
3182605 0.5 45 2 4 A 2,720 3182636 3.6 50 144 6 B 4,490 Y
3182606 0.6 45 2.4 4 B 2,460 3182637 3.7 50 14.8 6 B 4,490 X
3182607 0.7 45 2.8 4 B 2,720 3182638 3.8 50 15.2 6 B 4,490 I.-
3182608 0.8 45 3.2 4 B 2,720 3182639 3.9 50 15.6 6 B 4,490 g
3182609 0.9 45 3.6 4 B 2,720 3182640 4 55 16 6 A 3,310 |'3
3182610 1 45 4 4 A 2,460 3182641 4.1 55 16.4 6 B 4,490 E
3182611 1.1 45 4.4 4 B 3,640 3182642 4.2 55 16.8 6 B 4,490
3182612 1.2 45 4.8 4 A 2,970 3182643 4.3 55 17.2 6 B 4,490
3182613 1.3 45 5.2 4 B 3,720 3182644 4.4 55 17.6 6 B 4,490
3182614 1.4 45 5.6 4 B 3,720 3182645 4.5 55 18 6 A 4,570
3182615 1.5 45 6 4 A 2,460 3182646 4.6 55 184 6 B 5,080
3182616 1.6 45 6.4 4 B 3,720 3182647 4.7 55 18.8 6 B 5,080
3182617 1.7 45 6.8 4 B 3,720 3182648 4.8 55 19.2 6 B 5,080
3182618 1.8 45 7.2 4 A 2,970 3182649 4.9 55 19.6 6 B 5,080
3182619 1.9 45 7.6 4 B 3,720 3182650 5 60 20 6 A 3,720
3182620 2 45 8 4 A 2,460 3182651 5.1 60 204 6 B 5,080
3182621 2.1 45 84 4 B 3,720 3182652 5.2 60 20.8 6 B 5,080
3182622 2.2 45 8.8 4 B 3,720 3182653 5.3 60 21.2 6 B 5,080
3182623 2.3 45 9.2 4 B 3,720 3182654 54 60 21.6 6 B 5,080
3182624 24 45 9.6 4 B 3,720 3182655 5.5 65 22 6 A 4,570
3182625 2.5 45 10 4 A 2,460 3182656 5.6 65 22.4 6 B 5,320
3182626 2.6 50 104 4 B 4,230 3182657 5.7 65 22.8 6 B 5,320
3182627 2.7 50 10.8 4 B 4,230 3182658 5.8 65 23.2 6 B 5,320
3182628 2.8 50 11.2 4 B 4,230 3182659 5.9 65 23.6 6 B 5,320
3182629 2.9 50 11.6 4 B 4,230 3182660 6 65 24 6 A 3,800
3182630 3 50 12 6 A 3,050 3182680 8 80 32 8 A 8,130
3182631 3.1 50 124 6 B 4,490 3182700 10 90 40 10 A 8,880
3182632 3.2 50 12.8 6 B 4,490 3182720 12 100 48 12 A 15,400

A=12#7ES A= Standard stock item.
B=7#Et> 2 —1ZE#%EES B =Inventory center stock item.
= B Effi#% (Price Down) = New reduced prices.

10



S8

st

-
>k
LHYHO NOILYOIH103dS

W
X
L
E
M
S

11

WXLI—hr4H3—bME

WXL Coating Four Flute Short

WXL-EMS

¢Dc
|
|
\

|

\

:
¢Ds

~ 2

£1Hl
P.36

(1 C— B FRES S
Tool Material Ultra Micro Grain Carbide @ B oo Dc=12 0 ~—0.02mm

OFKFMEE.......ooo SWXLa— bk Tolerance for Outer Diameter {2« D¢ 0 ~—0.03mm
Surface Treatment WXL Coating ’

[ TCYPE ¢ — .30° 4 %%%Eggg?—ﬂ‘t‘/t K
Helix Angle Indicates that the end mill has

Dc =12 @ sharp corner edge.

BT :mm  Unit:mm

No. )2 ZER A & Vv IOE = FREE(HS
EDP No. Dc L ) Ds Stock (Yen)

3130510 1 40 2.5 4 D 2,540
3130515 1.5 40 4 4 D 2,540
3130520 2 40 6 4 A 2,110
3130525 2.5 40 8 4 A 2,110
3130530 3 45 8 6 A 2,200
3130535 3.5 45 10 6 D 4,060
3130540 4 45 11 6 A 2,540
3130545 4.5 45 11 6 D 4,730
3130550 5 50 13 6 A 2,540
3130560 6 50 13 6 A 2,970
3130570 7 60 16 8 A 7.970
3130580 8 60 19 8 A 5,450
3130590 9 70 19 10 A 10,500
3130600 10 70 22 10 A 7.280
3130620 12 75 26 12 A 9,140
3130640 14 85 26 12 D 23,500
3130650 15 90 26 16 D 42,800
3130660 16 100 32 16 D 33,400
3130680 18 100 32 16 D 45,000
3130700 20 105 38 20 D 49,300
3130750 25 120 45 25 D 73,300
3130800 30 125 45 32 D 109,000

A=1E#AERES A= Standard stock item.
D=7Et > 7 —1Z#7%EEMS D =Inventory center stock item.

= Effi#& (Price Down)

= New reduced prices.



WXLI—b2XOYT%YT 2 a—bME(RYTH?)

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

WXL-LN-EDS

e g St —————— g
A
@ B oo B FBESS f2
Tool Material Ultra Fine Grain Carbide L
OFEMIE ..o WXL — k
Surface Treatment WXL Coating
@HUNA o 30° @I BEFRE o 0~—0.015mm A P37~
Helix Angle Tolerance of Outer Diameter !
B :mm  Unit:mm ﬁ
VENEHEESS-0E ) ¢k | IR (vrvog B& |(Toag  BY-I9EAaCHIZRFMR(e) X1 1E B | S g
EDP No. Dc X B2 L 2 Ds D1 Bk 05° 1° 15° o° 25° 3° Stock (Yen) ﬁ; o
3131201| 02 x 05 45 0.3 4 0.18 |14.02°| 052 055| 057 0.6 0.62 0.64 B 5,160 qﬁg
3131202| 02 X 1 45 0.3 4 0.18 |13.19°| 1.05 1.09 1.13 117 1.22 1.27 B 5,590 T_]'Z
3131203| 02 X 15 45 0.3 4 0.18 |12.45° 157 1.62 1.68 1.75 1.81 1.89 B 6,770 5£§
3131204 | 02 X 2 45 0.3 4 0.18 |11.78°| 2.09 216 | 224 | 232 241 251 B 7,600 2%3
3131205| 02 X 25 45 0.3 4 0.18 |11.18°| 26 269 | 279 2.9 3.01 3.13 B 7,600 W
3131206| 02 X 3 45 0.3 4 0.18 |10.64° | 3.12 323 | 335 347 | 3861 3.75 B 7,870 >I_(
3131207| 02 X 35 45 0.3 4 0.18 |10.15°| 364 376 | 39 405 | 42 437 B 8,710 L
3131208| 02 X 4 45 0.3 4 0.18 | 9.71°| 4.5 4.3 445 | 462 | 48 5) B 9,470 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 4,570 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 4,570 S
3131304| 03 x 2 45 0.45 4 0.28 |11.73°| 208 2.15| 223 2.31 2.4 2.5 B 5,590
3131305| 03 X 25 45 0.45 4 028 |11.12°| 259 268 | 278 288 | 3 3.12 B 5,840
3131306| 03 x 3 45 0.45 4 0.28 |10.57°| 3.11 322| 333 3.46 3.59 3.74 B 5,840
3131308| 03 X 4 45 0.45 4 028 | 962°| 4.14| 429| 444 | 461 479 | 4.98 B 6,680
3131310| 03 x 5 45 0.45 4 0.28 | 883°| 5.18 536 | 555 5.76 598 | 6.23 B 6,680
3131312 03 X 6 45 0.45 4 028 | 8.15°| 6B.21 6.43 | 6.66 6.91 718 | 7.47 B 7,440
3131318 03 x 9 45 0.45 4 0.28 | 6.63°| 9.31 964 | 998 | 1036 | 1076 | 11.2 B 7.870
3131403| 04 x 15 45 0.6 4 0.37 (124 1.52 157 1.63 1.69 1.75 1.82 B 3,310
3131404 04 x 2 45 0.6 4 0.37 |11.71°] 203 2.1 2.18 2.26 2.35 2.45 B 3,310
3131406| 04 X 3 45 0.6 4 0.37 |10.53°| 3.07 3.17| 329 341 3.55 3.69 B 3,310
3131408| 04 x 4 45 0.6 4 0.37 | 956°| 4.1 424 | 44 456 | 474 | 493 B 3,310
3131410 04 X 5 45 0.6 4 0.37 | 876°| 5.13 5.31 551 571 5.93 6.18 B 3,310
3131412| 04 X 6 45 0.6 4 0.37 | 808°| B.17 6.38| 6.61 6.86 713 7.42 B 4,150
3131414| 04 X 7 45 0.6 4 037 | 749 | 7.2 745 | 7.72 8.01 8.32 8.66 B 5,080
3131416| 04 x 8 45 0.6 4 0.37 | 699 | 824 852 | 883 9.16 9.52 9.9 B 7,200
3131418| 04 X 9 45 0.6 4 0.37 | 655°| 9.27 959 | 994 | 1031 | 10.71 | 11.15 B 7,200
3131420 04 x 10 45 0.6 4 0.37 | 6.16°| 10.3 1066 | 11.05| 1146 11.91 | 12.39 B 7,870
3131424 | 04 X 12 45 0.6 4 0.37 | 55° 1237 | 128 1326 | 13.76 | 14.3 14.88 B 7,870
3131501| 05 X 15 45 0.7 4 045 |12.29° 1.56 1.61 1.67 1.73 1.8 1.87 B 2,380
3131502| 05 x 2 45 0.7 4 045 |11.59°| 207 2.14| 222 2.31 2.4 2.49 B 2,380
3131503| 05 x 3 45 0.7 a 045 (104 3.11 3.21 3.33 3.46 3.59 3.74 B 2,380
3131504| 05 x 4 45 0.7 4 045 | 943°| 414 | 428| 444 | 461 478 | 498 B 2,380
3131505| 056 X 5 45 0.7 4 045 | 863 | 5.17 535 | 5.5 5.75 5.98 6.22 B 2,380
3131506| 05 X 6 45 0.7 4 045 | 795 | 6B.21 6.42 | 6.66 6.9 717 | 747 B 2,380
3131507| 065 x 7 45 0.7 a4 045 | 7.37°| 7.24 749 | 7.76 8.05 837 | 871 B 3,990
3131508| 05 X 8 45 0.7 4 045 | 6.86°| 827 856 | 887 9.2 9.56 9.95 B 3,990
3131509| 05 x 9 45 0.7 4 045 | 643°| 931 963| 998| 1035| 10.76 | 11.19 B 3,990
3131510| 05 X 10 45 0.7 4 045 | 6.04°| 1034 | 10.7 11.09| 115 11.95| 1244 B 3,990
3131512| 05 x 12 45 0.7 4 045 | 5.39°| 1241 | 1284 | 1331 | 138 1434 | 1492 B 4,730
3131515| 05 X 15 50 0.7 4 045 | 465°| 15651 | 16.05| 1663 | 1725 | 1793 | 18.65 B 5,080
3131602| 06 x 2 45 0.9 4 0.55 |11.51°] 207 214 | 222 2.31 2.4 2.49 B 2,540
3131603| 06 X 3 45 0.9 4 0.55 |10.31°| 3.11 3.21 3.33 3.46 359 | 374 B 2,540
3131604| 06 x 4 45 0.9 4 055 | 933°| 414 | 428| 444 | 461 478 | 4.98 B 2,540
3131605| 06 X 5 45 0.9 4 055 | 852°| 5.17 Bes | BES 5.75 598 | 6.22 B 2,540
3131606| 06 X 6 45 0.9 4 055 | 7.84°| B.21 642 | 6.66 6.9 717 | 747 B 2,540 PN

B=%Et> 7 —1Z#%ERS B =Inventory center stock item.
= E & (Price Down) =New reduced prices.
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WXL Coating Two Flute - Short - with Long Neck (for Rib processing)

WXL-LN-EDS 5 P
gy s SR I W

oDc

\

|

\

b

\

\

|

i

i

|

\

|

\
T
oDs

HiN=Y&H BT :mm  Unit:mm
WEVNCRRISESS-RS S £ R | AR (ViR B R |THRE BY—IHEAcICHTSRFTHR(Le) *1 £ & | FREE(A%
EDP No. Dc X 22 L [) Ds D1 ok 05° 1° 15° o 25° 3° Stock |  (Yen)
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 3,210
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 4,150
T 3131610| 06 X 10 45 0.9 4 0.55 5.94°| 10.34 | 10.7 1109 | 115 11.95 | 1244 B 4,730
FI'Z Q 3131612| 06 X 12 45 0.9 4 0.55 529°| 1241 | 1284 | 13.31 | 138 14.34 | 14.92 B 5,320
47%6' 3131615| 06 X 15 50 0.9 4 055 | 455°| 1551 | 1605 | 1663 | 1725 | 17.93 | 18.65 B 6,090
ji 3131618| 06 x 18 50 0.9 4 055 | 3.99°| 1861 | 19.26 | 19.96 | 20.7 2151 | 22.38 B 6,420
7£ % 3131702| 0.7 X 2 45 1 4 065 |11.43°| 207 2.14 2.22 2.31 24 249 B 2,890
E Z 3131704| 0.7 X 4 45 1 4 065 | 9.22°| 4.14 4.28 444 461 478 4.98 B 2,890
W 3131706| 0.7 X 6 45 1 4 065 | 7.73°| 6.21 6.42 6.66 6.9 7.17 7.47 B 2,890
>|_< 3131708| 0.7 x 8 45 1 4 065 | 6.65°| 827 8.56 8.87 9.2 9.56 9.95 B 4,170
L 3131710| 0.7 x 10 45 1 4 065 | 5.83°| 10.34 | 10.7 1109 | 115 1195 | 1244 B 4,760
III\EI 3131804 | 08 x 4 45 1.2 4 0.75 9.171° 414 4.28 444 461 478 4.98 B 2,790
D 3131806 08 X 6 45 1.2 4 0.75 | 7.61°| 6.21 6.42 6.66 6.9 7.17 747 B 2,790
S 3131808| 08 x 8 45 1.2 4 0.75 6.53° 8.27 8.56 8.87 9.2 9.56 9.95 B 2,790
3131810| 08 x 10 45 1.2 4 0.75 5.72°| 10.34 | 10.7 11.09| 115 11.95| 1244 B 4,150
3131812| 08 x 12 45 1.2 4 0.75 509°| 1241 | 1284 | 13.31 | 138 14.34 | 14.92 B 4,660
3131814 | 08 x 14 50 1.2 4 0.75 458° | 1448 | 1498 | 1552 | 16.1 16.73 | 17.41 B 5,350
3131816 | 08 X 16 50 1.2 4 0.75 4.16°| 1654 | 17.12 | 17.74 | 184 19.12 | 199 B 5,350
3131820| 0.8 X 20 55 1.2 4 0.75 3.52°| 2068 | 214 22.17 | 23 23.9 24.87 B 5,930
3131824 | 08 x 24 60 1.2 4 0.75 3.06° | 2481 | 2568 | 26.6 27.6 28.68 | 29.84 B 6,180
3131904 | 09 x 4 45 1.35 4 0.85 9 4.14 4.28 444 461 478 4.98 B 3,160
3131906 09 X 6 45 1.35 4 0.85 7.49° 6.21 6.42 6.66 6.9 717 747 B 3,160
3131908| 09 x 8 45 1.35 4 085 | 841°| 827 8.56 8.87 9.2 9.56 9.95 B 3,160
3131910| 09 x 10 45 1.35 4 085 | 5.61°| 10.34 | 10.7 11.09| 115 1195 | 1244 B 3,160
3131915| 09 X 15 50 1.35 4 085 | 426°| 1551 | 16.05| 1663 | 1725 | 17.93 | 18.65 B 4,760
3132003 1 x 3 45 1.5 4 095 | 9.89°| 3.11 3.21 3.33 3.46 3.59 3.74 B 2,540
3132004| 1 Xx 4 45 1.5 4 0.95 8.88° 414 4.28 444 461 478 4.98 B 2,540
3132005| 1 X b5 45 1.5 4 0.95 8.05° 5.17 5.35 5.55 5.75 5.98 6.22 B 2,540
3132006 1 X 6 45 1.5 4 095 | 7.37°| 6.21 6.42 6.66 6.9 7.17 747 B 2,540
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 2,540
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 2,540
3132009 1 x 9 45 1.5 4 0.95 5.86° 9.31 9.63 998 | 10.35| 10.76 | 11.19 B 2,540
31320101 1 X 10 45 1.5 4 0.95 549°| 10.34 | 10.7 11.09| 115 1195 | 1244 B 2,540
31320121 1 X 12 45 1.5 4 0.95 487°| 1241 | 1284 | 13.31 | 138 14.34 | 14.92 B 2,540
3132014 1 X 14 50 1.5 4 0.95 4.38°| 1448 | 1498 | 15562 | 16.1 16.73 | 17.41 B 2,540
3132016 1 X 16 50 1.5 4 0.95 397°| 16564 | 17.12 | 17.74 | 184 19.12 | 199 B 4,150
3132018 1 X 18 55 1.5 4 0.95 3.64°| 1861 | 1926 | 19.96 | 20.7 2151 | 22.38 B 4,150
3132020 1 X 20 55 1.5 4 0.95 3.35°| 2068 | 214 22.17 | 23 23.9 24.87 B 4,150
3132022 1 Xx 22 60 1.5 4 095 | 3.11°| 2275 | 2364 | 24.39 | 25.3 26.29 | 27.36 B 4,730
3132025 1 x 25 60 1.5 4 095 | 281°| 2685 | 26.75 | 27.71 | 28.75 | 29.87 — B 4,730
3132030 1 X 30 70 1.5 4 095 | 241°| 31.02 | 32.1 3325 | 345 — — B 5,320
3132204 | 12 x 4 45 1.8 4 1.15 8.54° 4.22 4.38 454 471 4.9 5.09 B 2,720
3132206| 12 X 6 45 1.8 4 1.15 | 705°| 6.3 6.52 6.76 7.01 7.29 7.58 B 2,720
3132208| 12 x 8 45 1.8 4 1.15 | &6° 8.37 8.66 8.98 9.31 9.67 | 10.07 B 2,720
3132210| 1.2 x 10 45 1.8 4 1.15 5.22°| 1044 | 10.8 11.19| 11.61 | 1206 | 1255 B 2,720
3132212 | 1.2 X 12 45 1.8 4 1.15 462°| 1251 | 1294 | 1341 | 1391 | 1445 | 15.04 B 2,720
3132214 | 1.2 X 14 50 1.8 4 1.15 4.14°| 1457 | 1508 | 1563 | 16.21 | 16.84 | 17.53 B 2,720
3132216 1.2 X 16 50 1.8 4 1.15 3.76°| 1664 | 1722 | 1784 | 1851 | 19.23 | 20.01 B 4,230
3132220 1.2 X 20 55 1.8 4 1.15 3.16° | 20.77 | 21.5 22.28 | 23.11 | 24.01 | 24.99 B 4,230 RN=TA

B=7#Et > 2 —E#%EES B =Inventory center stock item.
= % Effi#& (Price Down) =New reduced prices.
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WXLI—b2XOYT%YT 2 a—bME(RYTH?)

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

WXI.' LN'EDS ¥1:7—U AR TIRERE (Le)

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

]

. s | ERAARMACBEOLNHOE
Le a FTiHELeRLET,
e I No numerical Yalue megns no
Interference Anglo | interference with workpiece.

HiN=Y &1 B :mm  Unit:mm
VEINNCRRIESS=RSE 2 R | AR (VIR B & |[THAE BY—IBERAICHITSRFHR(Le) 1 £ B | RS

EDP No. Dc X 82 L [) Ds D1 ok 0.5° 1° 15° o 25 3 Stock (Yen)
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 2,540
3132408| 14 X 8 45 2.1 4 1.35 573 | 837 8.66 8.98 9.31 9.67 | 10.07 B 2,540 ﬁ
3132410| 14 x 10 45 2.1 4 1.35 497°| 1044 | 108 11.19 | 11.61 | 1206 | 1255 B 2,540 . %
3132412 14 X 12 45 2.1 4 1.35 | 439 | 1251 | 1294 | 1341 | 1391 | 1445 | 15.04 B 2,540 ﬁ?i’
3132414 | 1.4 X 14 50 2.1 4 1.35 3.92°| 1457 | 1508 | 15663 | 16.21 | 16.84 | 17.53 B 2,540 :lkg
3132416| 1.4 X 16 50 2.1 4 1.35 | 3565°| 16.64 | 1722 | 17.84 | 1851 | 19.23 | 20.01 B 3,160 T_rf)
3132422| 1.4 x 22 60 2.1 4 1.35 2.76°| 2284 | 2364 | 2449 | 2541 | 264 — B 4,330 }££
3132504 | 15 x 4 45 2.3 4 145 | 8.12°| 422 | 438| 454 | 471 4.9 509| B 2,720 2‘%3
3132506| 1.5 x 6 45 2.3 4 145 | 6.62°| 6.3 652 | 6.76| 7.01 729| 758| B 2,720 W
3132508| 15 x 8 45 2.3 4 145 | 559°| 837| 866| 898 | 931 9.67 | 10.07| B 2,720 >|_<
3132510| 15 x 10 45 2.3 4 1.45 484°| 1044 | 108 11.19 | 11.61 | 1206 | 1255 B 2,720 |'_
3132512| 15 X 12 45 2.3 4 145 | 426°| 1251 | 1294 | 1341 | 1391 | 1445 | 15.04 B 2,720 N
3132514 | 15 X 14 50 2.3 4 1.45 3.81°| 1457 | 15608 | 1663 | 16.21 | 16.84 | 17.53 B 2,790 IIZE)
3132516| 15 X 16 50 2.3 4 1.45 345°| 1664 | 1722 | 1784 | 1851 | 19.23 | 20.01 B 2,790 &
3132518| 15 x 18 55 2.3 4 1.45 3.14°| 1871 | 19.36 | 20.06 | 20.81 | 21.62 | 225 B 2,790
3132520| 1.5 X 20 55) 2.3 4 1.45 2.89°| 20.77 | 215 22.28 | 23.11 | 24.01 — B 2,790
3132525| 15 X 25 60 2.3 4 1.45 2.4° 2594 | 26.85 | 27.82 | 28.86 — — B 4,150
3132530| 1.5 X 30 70 2.3 4 1.45 2.06°| 31.11 | 322 33.36 | 3461 — — B 4,150
3132538| 1.5 X 38 80 2.3 4 1.45 1.67°| 39.38 | 40.75 | 42.22 — — — B 4,730
3132540| 1.5 X 40 80 2.3 4 1.45 1.6° 4145 | 42.89 | 4444 — — — B 5,250
3132545| 1.5 X 45 80 2.3 4 1.45 1.44° | 46.62 | 48.24 — — — — B 5,250
3132606| 16 X 6 45 2.4 4 155 | 647°| 63 652 | 6.76| 7.0I1 729 | 758| B 2,790
3132608| 16 x 8 45 2.4 4 155 | 545°| 837| 866| 898| 931 9.67 | 10.07| B 2,790
3132610| 1.6 X 10 45 2.4 4 155 | 471°| 1044 | 108 | 11.19| 1161 | 1206 | 1255| B 2,790
3132612| 16 x 12 45 2.4 4 1.55 4.14°| 1251 | 1294 | 1341 | 1391 | 1445 | 15.04 B 2,790
3132614| 16 X 14 50 2.4 4 155 | 3.7° | 1457 | 1508 | 1563 | 1621 | 1684 | 1753 | B 2,790
3132616| 1.6 X 16 50 2.4 4 1.55 3.34°| 1664 | 1722 | 1784 | 1851 | 19.23 | 20.01 B 2,790
3132618| 1.6 X 18 55 2.4 4 155 | 3.04°| 1871 | 19.36 | 20.06 | 20.81 | 21.62 | 225 B 2,790
3132620| 1.6 X 20 55 2.4 4 1.55 2.8° 20.77 | 215 2228 | 23.11 | 24.01 — B 2,790
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 2,790
3132808 1.8 x 8 45 2.7 4 1.75 5.0T1° 8.53 8.96 9.34 969 | 10.07 | 1048 B 2,790
3132810| 1.8 X 10 45 2.7 4 1.75 | 433 | 1064 | 11.13| 1156 | 11.99 | 1246 | 1297 B 2,790
3132812| 1.8 X 12 45 2.7 4 1.75 3.81°| 1274 | 1329 | 13.78 | 1429 | 1485 | 1545 B 2,790
3132814 | 18 X 14 50 2.7 4 1.75 34° 1483 | 1544 | 1599 | 1659 | 1724 | 1794 B 2,790
3132816| 1.8 X 16 50 2.7 4 1.75 3.07°| 1692 | 1758 | 1821 | 1889 | 19.63 | 2043 B 2,790
3132818| 1.8 X 18 55) 2.7 4 1.75 2.79°| 19.01 | 19.71 | 2043 | 21.19 | 22.02 — B 2,790
3132820| 1.8 X 20 55 2.7 4 1.75 2.57°| 21.09 | 21.85 | 2264 | 2349 | 24.41 — B 2,790
3132825| 1.8 X 25 60 2.7 4 1.75 | 2.13°| 26.28 | 27.2 | 28.18 | 29.24 — — B 3,160
3133006 2 X 6 45 3 4 1.95 5.62° 6.42 6.77 7.1 7.39 7.68 7.99 B 2,720
3133008| 2 X 8 45 3 4 195 | 4.7° 853 | 896 | 934 | 969 | 1007 | 1048 | B 2,720
3133010| 2 x 10 45 3 4 1.95 404°| 1064 | 11.13| 1166 | 11.99 | 1246 | 1297 B 2,720
3133012 2 x 12 45 3 4 195 | 354°| 1274 | 1329 | 1378 | 1429 | 1485 | 1545 | B 2,720
3133014| 2 x 14 50 3 4 1.95 3.15°| 1483 | 1544 | 1599 | 1659 | 17.24 | 17.94 B 2,720
3133016| 2 X 16 50 3 4 195 | 284°| 1692 | 1758 | 1821 | 1889 | 19.63 — B 2,720
3133018 2 X 18 55 3 4 1.95 2.58°| 19.01 | 19.71 | 2043 | 21.19 | 22.02 — B 2,720
3133020| 2 X 20 55 3 4 195 | 237°| 21.09 | 21.85 | 2264 | 23.49 — — B 2,720
3133025 2 X 25 60 3 4 1.95 1.96° | 26.28 | 27.2 28.18 — — — B 2,720
3133030 2 X 30 70 3 4 1.95 1.68° | 3145 | 3255 | 33.73 — — — B 3,310
3133035 2 X 35 80 3 4 1.95 1.46°| 36.62 | 37.9 — — — — B 3,990 KN=TA

B=7EEt > 7 —1ZE#EESR B =Inventory center stock item.
= HEMi#& (Price Down) = New reduced prices.
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WXL Coating Two Flute - Short - with Long Neck (for Rib processing)

WXL-LN-EDS 5 P
e 2 ! | _d

oDc
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\
T
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HiN=Y&H BT :mm  Unit:mm
Y—JUNo. SHEXE FE X R RPN R AR WO BEAcICHT IREMR(Le) *1 £ E | {4
EDP No. Dc X B2 L ) Ds D1 ok 05° 1° 15° o 25 3° | Stock | (Yen)

1) 3133040 2 X 40 90 3 4 1.95 1.3° 41.79 | 43.25 — — — — B 4,980
E 3133050 2 X 50 100 3 4 1.95 1.06° | 52.13 | 53.94 — — — — B 6,000
T 3133060 2 X 60 110 3 4 1.95 | 0.89° | 6246 — — — — — B 7,200
ﬁ? Q 3133508 25 x 8 45 3.7 4 24 3.86° 8.47 8.87 9.22 957 9.94 | 10.35 B 2,790
:lﬁ 6' 3133510| 25 x 10 45 3.7 4 24 3.27°| 1057 | 11.03| 1144 | 11.87 | 1233 | 1283 B 2,790
j— % 3133512 | 25 x 12 45 3.7 4 24 2.84°| 1266 | 13.18 | 1366 | 14.17 | 14.72 — B 2,790
7£ % 3133514 | 25 X 14 50 3.7 4 2.4 251°| 1475 | 1632 | 1588 | 1647 | 17.11 — B 2,790
E :—Uc 3133516| 25 X 16 55 3.7 4 2.4 2.25°| 1683 | 1746 | 1809 | 18.77 — — B 2,790
W 3133518| 25 x 18 55 3.7 4 2.4 2.03° | 1891 | 196 20.31 | 21.07 — — B 2,790
>|_< 3133520| 25 x 20 60 3.7 4 2.4 1.86° | 20.99 | 21.74 | 22.52 — — — B 2,790
|'_ 3133525| 25 x 25 70 3.7 4 2.4 1.53°| 26.17 | 27.09 | 28.07 — — — B 3,050
III\EI 3133530| 25 x 30 80 3.7 4 2.4 1.3° 31.34 | 3244 — — — — B 3,050
D 3133540| 25 X 40 90 3.7 4 2.4 1° 41.68 — — — — — B 4,230
S 3133550 | 25 X 50 100 3.7 4 24 0.81° | 52.02 — — — — — B 5,250
3134008 3 X 8 45 4.5 6 2.85 6.19° 8.42 8.79 9.13 947 984 | 10.24 B 3,640
3134010, 3 X 10 45 4.5 6 2.85 541°| 1051 | 1095 | 11.35 | 11.77 | 1223 | 1273 B 3,640
3134012 3 X 12 45 45 6 2.85 481°| 126 13.09 | 1356 | 14.07 | 1462 | 15.21 B 3,640
3134014 3 X 14 50 4.5 6 2.85 432°| 1468 | 1523 | 1578 | 16.37 | 1701 | 17.7 B 3,640
3134016 3 X 16 55 4.5 6 285 | 393 | 1676 | 17.37 | 18 18.67 | 194 20.18 B 3,640
3134018 3 X 18 55 4.5 6 2.85 3.6° 18.84 | 1951 | 20.21 | 2097 | 21.79 | 22.67 B 3,640
3134020 3 X 20 60 4.5 6 2.85 3.32° | 2091 | 21.65 | 2243 | 2327 | 24.18 | 25.16 B 3,640
3134025 3 X 25 65 4.5 6 285 | 2.79°| 26.09 | 27 2797 | 29.02 | 30.15 — B 3,640
3134030| 3 X 30 80 4.5 6 285 | 24° 31.25 | 32.34 | 3351 | 34.77 — — B 4,330
3134035 3 X 35 90 4.5 6 285 | 2.1° 36.42 | 37.69 | 39.05 | 40.52 — — B 4,490
3134040| 3 X 40 90 4.5 6 2.85 1.87°| 4159 | 43.04 | 446 — — — B 4,490
3134050 3 X 50 100 4.5 6 2.85 1.54°| 51.93 | 53.74 | 55.68 — — — B 6,260
3135012 4 Xx 12 50 6 6 3.85 | 3.68°| 126 13.09 | 1356 | 14.07 | 1462 | 156.21 B 4,150
3135016 4 X 16 60 6 6 385 | 287°| 1676 | 17.37 | 18 18.67 | 194 — B 4,150
3135020 4 Xx 20 60 6 6 385 | 2.39°| 2091 | 21.65 | 2243 | 23.27 — — B 4,150
3135025 4 X 25 70 6 6 3.85 1.98° | 26.09 | 27 27.97 — — — B 4,150
3135030 4 X 30 80 6 6 3.85 1.69°| 31.25 | 32.34 | 3351 — — — B 4,150
3135035 4 X 35 90 6 6 3.85 1.47°| 36.42 | 37.69 — — — — B 4,150
3135040 4 X 40 90 6 6 3.85 1.3° 4159 | 43.04 — — — — B 5,250
3135045 | 4 X 45 100 6 6 3.85 1.17°| 46.76 | 48.39 — — — — B 6,340
3135050 4 X B0 100 6 6 3.85 1.06° | 51.93 | 53.74 — — — — B 7,780
3135060 4 X 60 110 6 6 385 | 0.9° 62.26 — — — — — B 9,630
3136016 5 X 16 60 7.5 6 4.85 1.58°| 16.76 | 17.37 | 18 — — — B 5,250
3136020 5 Xx 20 70 7.5 6 4.85 1.3° 2091 | 21.65 — — — — B 5,250
3136025| 5 X 25 70 7.5 6 4.85 1.06° | 26.09 | 27 — — — — B 5,250
3136030 5 X 30 90 7.5 6 485 | 0.89°| 31.25 — — — — — B 5,250
3136035 5 X 35 90 7.5 6 485 | 0.77°| 36.42 — — — — — B 5,250
3136040 5 X 40 100 7.5 6 485 | 0.68° | 41.69 — — — — — B 5,250
3136050 5 X 50 110 75 6 485 | 0.55°| 51.93 — — — — — B 8,290
3136060 5 X 60 120 7.5 6 485 | 046° — — — — — — B (10,200

B=7EEt > 4 —ZE#7%EES B =Inventory center stock item.

= % fli#& (Price Down) =New reduced prices.
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WXL Coating Four Flute - Short - with Long Neck (for Rib processing)

WXL-LN-EMS
S0 _j[-%%% §#3§§§Ez~—a fffffffffffffffff g

Y 7 2= BBk FRESS 42
Tool Material Ultra Fine Grain Carbide L
O@FEMIE ..o, WXL — k
Surface Treatment WXL Coating
@1 AL 35° @R 0 ~—0.015mm 2:
Helix Angle Tolerance for Outer Diameter . »
B :mm  Unit:mm T
VERNERDSS- RS 2 R | IR (Vo BR (Foag| BY-IGRBaCNIIRFMR(Le) X1 1L | 1EEfS 2
EDP No. Dc X 82 L 2 Ds D1 8k 0.5° 1° 15° o° 25° 3° Stock (Yen) ﬂfﬁ
3172004 1 x 4 45 1.5 4 095 | 888 | 4.14| 428| 444, 4861 478 | 4.98 B 3,610 l{ﬁg
3172006 1 X 6 45 1.5 4 095 | 7.37°| 6.21 6.42 | 6.66 6.9 717 7.47 B 3,610 T_]'Z
3172008 1 X 8 45 1.5 4 095 | 829 | 827 856 | 887 9.2 9.56 9.95 B 3,610 5£§
3172010 1 X 10 45 1.5 4 095 | 549°| 1034 | 10.7 11.09| 115 1195 | 1244 B 3,610 %3
3172012 1 x 12 45 1.5 4 095 | 487°| 1241 | 1284 | 1331 | 138 1434 | 1492 B 3,610 W
3172016 1 X 16 50 1.5 4 095 | 397°| 16564 | 17.12 | 17.74 | 184 19.12 | 199 B 5410 )I_(
3172206 12X 6 45 1.8 4 1.15 | 705°| B3 652 | 6.76 7.01 7.29 7.58 B 3,420 L
3172208 12X 8 45 1.8 4 1.15 | 6° 8.37 866 | 898 9.31 9.67 | 10.07 B 3,420 N
3172210 1.2 X 10 45 1.8 4 1.15 | 5.22°| 1044 | 108 11.19 | 11.61 | 1206 | 1255 B 3,420 E
3172212 1.2 X 12 45 1.8 4 1.15 | 462° | 1251 | 1294 | 1341 | 1391 | 1445 | 15.04 B 3,420 S
3172216 1.2 X 16 50 1.8 4 1.15 | 8.76° | 1664 | 1722 | 1784 | 1851 | 19.23 | 20.01 B 5,500
3172406 14 X 6 45 2.1 4 1.35 | 6.77°| 6.3 652 | 6.76 7.01 7.29 7.58 B 3,320
3172408 14X 8 45 2.1 4 1.35 | 573 | 837 866 | 898 9.31 9.67 | 10.07 B 3,320
3172410 14 X 10 45 2.1 4 1.35 | 497°| 1044 | 10.8 11.19 | 11.61 | 12.06 | 1255 B 3,320
3172412 14 X 12 45 2.1 4 1.35 | 439°| 1251 | 1294 | 1341 | 1391 | 1445 | 15.04 B 3,320
3172414 | 14 x 14 50 2.1 4 1.35 | 392° | 1457 | 1508 | 15.63 | 16.21 | 1684 | 1753 B 3,320
3172416 1.4 X 16 50 2.1 4 1.35 | 355°| 1664 | 1722 | 1784 | 1851 | 19.23 | 20.01 B 3,320
3172422 14 X 22 60 2.1 4 1.35 | 2.76° | 2284 | 2364 | 2449 | 2541 | 26.4 — B 5,220
3172506 15X 6 45 2.3 4 145 | 6.62°| 63 652 | 6.76 7.01 7.29 7.58 B 3,320
3172508 15X 8 45 2.3 4 145 | 559° | 837 866 | 898 9.31 9.67 | 10.07 B 3,320
3172510 1.5 x 10 45 2.3 4 145 | 484°| 1044 | 108 11.19 | 11.61 | 1206 | 1255 B 3,320
3172512 15 X 12 45 2.3 4 145 | 426° | 1251 | 1294 | 1341 | 1391 | 1445 | 15.04 B 3,320
3172514 | 15 x 14 50 2.3 4 145 | 381°| 1457 | 1508 | 1563 | 16.21 | 16.84 | 17.53 B 3,320
3172516 1.5 X 16 50 2.3 4 145 | 345° | 1664 | 1722 | 1784 | 1851 | 19.23 | 20.01 B 3,320
3172518 1.5 X 18 55 2.3 4 145 | 3.14°| 1871 | 19.36 | 20.06 | 2081 | 21.62 | 225 B 3,320
3172520 1.5 X 20 595 2.3 4 145 | 289° | 20.77 | 215 | 2228 | 23.11 | 24.01 — B 3,320
3172606 16 X 6 45 24 4 155 | 647°| B3 652 | 6.76 7.01 7.29 7.58 B 3,320
3172608 16 X 8 45 2.4 4 155 | 545° | 837 866 | 898 9.31 9.67 | 10.07 B 3,320
3172610 1.6 X 10 45 24 4 155 | 471°| 1044 | 108 11.19 | 11.61 | 1206 | 1255 B 3,320
3172612 16 X 12 45 2.4 4 155 | 4.14°| 1251 | 1294 | 1341 | 1391 | 1445 | 15.04 B 3,320
3172614 | 16 x 14 50 24 4 155 | 8.7° 1457 | 15.08 | 1563 | 16.21 | 16.84 | 17.53 B 3,320
3172616 16 X 16 50 2.4 4 155 | 8334°| 1664 | 1722 | 1784 | 1851 | 19.23 | 20.01 B 3,320 z~=ya

B=7Et 4 —1ZE#EES B =Inventory center stock item.

¥1: 7=V ARSI TEIEREE (Le)
Effective Neck length (Le) depending on Inclined Angle (a) of workpiece

]

. oy | EAREMCHEOLOGOM

S WEE FgaLERLET.

. No numerical value means no
FHAE O . . .
Interference Anele | interference with workpiece.
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WXL Coating Four Flute - Short - with Long Neck (for Rib processing)

WXL-LN-E MS M1 T~ AR T AEEDE (Le)

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

]

~ EEDEMBEDOLVHD
=R P ST P
E— _No numerical \_/alue megns no
Interference Angle | interference with workpiece.

BiN=U &) B :mm  Unit:mm

WEVNCHIESS-AS=l £ R | AR (Vv B & |[THRE BY—IBEACICHTSRFHR(Le) x1 7R | RS
EDP No. Dc X 82 L 2 Ds D1 ok 0.5° 1° 1.5° o 25° 3° Stock (Yen)
o 3172618 16 X 18 55 24 4 1.55 | 3.04°| 1871 | 19.36 | 20.06 | 20.81 | 21.62 | 225 B 3,320
E 3172620 1.6 X 20 55) 2.4 4 1.55 | 2.8° 20.77 | 215 2228 | 23.11 | 24.01 — B 3,320
il 3172625 1.6 X 25 60 24 4 1.55 | 232° | 25694 | 26.85 | 27.82 | 28.86 — — B 5,220
ﬁfg 3172806 18X 6 45 2.7 4 1.75 | 5.96° 6.42 6.77 7.1 7.39 7.68 7.99 B 3,320
4*8 3172808 | 18 x 8 45 2.7 4 1.75 | 5.01°| 853 | 896 | 934| 969| 1007 | 1048 | B 3,320
Tfi 3172810| 1.8 X 10 45 2.7 4 1.75 | 433°| 1064 | 11.13 | 1156 | 1199 | 1246 | 1297 | B 3,320
7%% 3172812 1.8 X 12 45 2.7 4 1.75 | 3.81°| 1274 | 1329 | 13.78 | 1429 | 1485 | 1545 B 3,320
43;3 3172814 | 18 x 14 50 2.7 4 1.75 | 84 1483 | 1544 | 15699 | 1659 | 1724 | 1794 | B 3,320
W4 3172816| 18 X 16 50 2.7 4 1.75 | 8.07°| 1692 | 1758 | 1821 | 1889 | 1963 | 2043 | B 3,320
>|_< 3172818 | 1.8 x 18 55 2.7 4 1.75 | 2.79°| 19.01 | 19.71 | 2043 | 21.19 | 22.02 — B 3,320
L 3172820 | 1.8 x 20 55 2.7 4 1.75 | 257°| 21.09 | 21.85 | 22.64 | 23.49 | 2441 — B 3,320
E 3172825| 18 x 25 60 2.7 4 1.75 | 2.13°| 26.28 | 27.2 | 28.18 | 29.24 — — B 3,320
M 3173006 2 X 6 45 3 4 1.95 | 6.62° 6.42 6.77 7.1 7.39 7.68 7.99 B 3,320
2 3173008 2 X 8 45 3 4 195 | 4.7° 853 | 896 | 934 | 969 | 1007 | 1048 | B 3,320
3173010 2 x 10 45 3 4 195 | 404°| 1064 | 11.13 | 11656 | 11.99| 1246 | 1297 B 3,320
3173012 2 x 12 45 3 4 1.95 | 354°| 1274 | 1329 | 13.78 | 1429 | 1485 | 1545 B 3,320
3173014 2 X 14 50 3 4 1.95 | 3.15°| 1483 | 1544 | 1599 | 1659 | 1724 | 17.94 B 3,320
3173016 2 X 16 50 3 4 195 | 284° | 1692 | 1758 | 1821 | 1889 | 19.63 — B 3,320
3173018 2 X 18 55 3 4 1.95 | 258°| 1901 | 19.71 | 2043 | 21.19 | 22.02 — B 3,320
3173020 2 X 20 55 3 4 1.95 | 237°| 21.09 | 21.85 | 22.64 | 23.49 — — B 3,320
3173025 2 X 25 60 3 4 1.95 1.96° | 26.28 | 27.2 28.18 — — — B 3,320
3173030 2 X 30 70 3 4 195 | 1.68°| 31.45 | 3255 | 33.73 — — — B 4,150
3173508 25X 8 45 3.7 4 2.4 3.86° 8.47 8.87 9.22 9.57 9.94 | 10.35 B 3,580
3173512 | 25 X 12 45 3.7 4 2.4 2.84° | 1266 | 13.18 | 1366 | 14.17 | 14.72 — B 3,580
3173516 25 X 16 55 3.7 4 2.4 225°| 1683 | 1746 | 1809 | 18.77 — — B 3,580
3173520 | 25 X 20 60 3.7 4 2.4 1.86° | 20.99 | 21.74 | 22.62 — — — B 3,580
3173525 | 25 X 25 70 3.7 4 2.4 1.53° | 26.17 | 27.09 | 28.07 — — — B 3,580
3174008 | 3 X 8 45 4.5 6 285 | 6.19°| 842 | 879 | 9.13| 947 | 984 | 1024 | B 4,650
3174012 3 x 12 45 4.5 6 285 | 481°| 126 13.09 | 1356 | 14.07 | 1462 | 15.21 B 4,650
3174016 3 X 16 55 45 6 285 | 393 | 1676 | 17.37 | 18 18.67 | 19.4 20.18 B 4,650
3174020 3 X 20 60 45 6 285 | 3.32° | 2091 | 21.65 | 2243 | 2327 | 24.18 | 25.16 B 4,650
3174025 3 x 25 65 4.5 6 285 | 279° | 26.09 | 27 2797 | 29.02 | 30.15 — B 4,650
3174030 3 X 30 80 4.5 6 285 | 24° 31.25 | 32.34 | 3351 | 34.77 — — B 5,590

B=7EEt > 4 —E#%EES B =Inventory center stock item.
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WXL Coating Two Flute Ball Nose

WXL-EBD

e= @"@}% *************** 3

OHE BRMFEEAS L
Tool Material Ultra Fine Grain Carbide
OFEEMIE ... WXL3a— bk ORFFTE v .R<3 +0.005mm
Surface Treatment WXL Coating Tolerance of Ball Nose Radius 3=<R=<6 0.003 ~—0.007mm
6<R  +0.01mm
)Y —ALATRBEELA P43
Tools with a radius over 6 are not seamless. B :mm Unit:mm
t—ExAExvrvoE I X & DL % P o
R X 2 X Ds L 2 Ds Stock (Yen) %
3105010 R X 0. 40 0.2 4 A 8,500 . %
3105020 R 0.1 X 04 X4 40 04 4 A 5,990 foo
3105030 R 0.15 X 06 X4 40 0.6 4 A 4,890 Rz
3106030 R 0.15 X 0.6 X6 50 0.6 6 D 5,880 T_]'z
3105040 R 02 X 08 x4 40 0.8 4 A 3,290 5£%
3106040 R 02 X 08 X6 50 0.8 6 D 4,280 i%%
3105050 R 025 X 1.1 X4 40 1.1 4 A 3,020 =
3106050 R 025 X 1.1 X6 50 1.1 6 D 4,040 W
3105060 R 03 X 1.1 X4 40 1.1 4 A 2,950 X
3106060 R 03 X 1.1 X6 50 1.1 6 D 3,880 I.—
3105080 R 04 X 2 X4 40 2 4 A 2,950 E
3106080 R 04 X 2 X6 50 2 6 D 3,880 B
3105100 R 05 x 15 x4 50 1.5 4 A 2,720 D
3105101 R 05 X 25 X4 50 2.5 4 D 3,700
3106100 R 05 X 25 X6 60 2.5 6 A 3,700
3105120 R 06 X 3 X4 50 3 4 A 3,800
3105140 R 07 X 35 x4 50 3.5 4 D 3,800
3105150 R 075 x 2 X4 50 2 4 D 4,220
3105151 R 075 X 4 x4 50 4 4 A 4,220
3106150 R 075 X 4 X6 50 4 6 D 4,520
3105160 R 08 X 4 x4 50 4 4 D 3,800
3105200 R 1 X 3 X4 50 3 4 A 2,460
3106200 R 1 X 5 X6 50 5 6 A 3,290
3105201 R 1 X 6 X4 50 6 4 D 3,290
3105250 R 126 X 3 X4 50 3 4 A 4,230
3105251 R 1256 X 6 X4 50 6 4 D 5,060
3106250 R 125 X 6 X6 60 6 6 A 5,060
3105300 R 1.5 X 45 X4 60 4.5 4 A 2,970
3106300 R 1.5 X 45 X6 60 45 6 D 3,530
3106301 R 15 X 8 X6 60 8 6 D 4,040
3106350 R 1.75 X 8 X6 70 8 6 D 5,460
3106400 R 2 X 6 X6 70 6 6 A 3,360
3105400 R 2 X 8 X4 60 8 4 D 4,630
3106401 R 2 X 8 X6 70 8 6 D 4,630
3106500 R 25 X 8 80 8 6 A 4,060
3106501 R 25 X 10 80 10 6 D 5,460
3106502 R 25 x12 80 12 6 D 5,460
3106600 R 3 X 10 90 10 6 D 4,220
3106601 R 3 X 12 90 12 6 A 5,750
3106610 R 35 X 14 90 14 6 D 6,550
3106620 R 4 X 12 100 12 8 D 9,250
3106621 R 4 X 14 100 14 8 A 8510
3106630 R 45 x18 100 18 8 D 11,400
3106640 R 5 X 15 100 15 10 D 8,930
3106641 R 5 X 18 100 18 10 A 8,560
3106650 R 55 x22 100 22 10 D 18,800
3106660 R 6 X 18 110 18 12 D 16,400
3106661 R 6 X 22 110 22 12 A 14,200
3106670 R 7 X 26 110 26 12 A 41,100
3106680 R 8 X 30 140 30 16 A 48,600
3106690 R 9 X 34 140 34 16 D 73,200
3106700 R 10 X 38 160 38 20 A 75,400

A=1Z#7%BES A=Standard stock item.
D=#Et> 2 —1Z#%EEMA D =Inventory center stock item.
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WXL Coating Two Flute Ball Nose - with Long Neck (for Rib processing)

WXL-LN-EBD

¢D1
a

|
o 3
w ‘*/J‘
e
42

OME oo RN FEESSE .

Tool Material Ultra Fine Grain Carbide
@FEMIE ..o, WXL — B

Surface Treatment WXL Coating
OREFEE i £0.005mm F)R=01FY—LLATEHYELA P44~

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

E B :mm  Unit:mm
Sl V) No. THIEXETRI IR B B R | THRE WO—IBEAAICHTOREME(Le) X1 [ | A
! z :(_>| EDP No. R X 82X Ds L 2 Ds D B« 0.5° 1° 1.5° 2° 2.5° 3 Stock (Yen)
‘lkg 3110103 |RO.05X 0.3 X4 | 45 |0.08| 4 0.085 | 1446°| 0.34 0.35 0.36 0.37 0.38 04 A | 8,620
,\_—ro 3110105|R0O.05X 05 x4| 45 |0.08| 4 0.085 | 14.1° 0.54 0.56 0.58 0.6 0.62 064 | A | 9300
}ﬁ% 3110203 |RO.1 X 0.3 x4| 45|0.16| 4 0.18 1459°| 0.3 0.31 0.32 0.33 034| 035| A | 6870
‘-‘EE:—U! 3110205|R0O.1 X 05 x4| 45 |0.16| 4 0.18 14.44°| 0.53 0.55 0.57 0.59 0.61 0.63 | A | 6,000

w 3120205|R0.1 x 05 x6| 50 |0.16| 6 0.18 14.16°| 0.53 0.55 0.57 0.59 0.61 063 | D | 8370

>|_( 3110207 |RO.1 X 0.75x4| 45 |0.16| 4 0.18 13.72°| 0.79 0.82 0.85 0.88 0.91 0.94 | D | 6,000

IIL_I 3110210|R0O.1 X 1 X4 | 45 |10.16| 4 0.18 13.31°| 1.05 1.09 1.13 1.17 1.21 126 | A | 6,000

B 3120210 |R0O.1 X 1 X6| 50 |0.16| 6 0.18 13.85°| 1.05 1.09 1.13 1.17 1.21 126 | D | 8370

E 3110212 |R0O.1 X 125%X4| 45 |0.16| 4 0.18 1292°| 1.31 1.36 1.41 1.46 1.51 157 | D | 6520

3110215|R0O.1 X 15 X4 | 45 |0.16| 4 0.18 1256°| 157 1.63 1.68 1.74 1.81 1.88 | A | 6,520
3120215|R0O.1 X 15 xXx6| 50 |0.16| 6 0.18 13.3° 1.57 1.63 1.68 1.74 1.81 1.88 | D | 9,050
3110217 |R0O.1 X 1.75X4| 45 |0.16| 4 0.18 1221°| 1.83 1.9 1.96 2.03 2.11 219 | D | 7,200
3110220|R0O.1 X 2 X4 | 45 0.16| 4 0.18 11.88°| 2.09 2.16 2.24 2.32 2.4 25 A | 7,200
3120220 |R0O.1 X 2 X6| 50 0.16| 6 0.18 12.8° 2.09 2.16 2.24 2.32 2.4 2.5 D | 9,800
3110225|R0.1 X 25 xX4| 45|0.16| 4 0.18 11.28°| 261 2.7 2.79 2.89 3 3.12| D | 7,870
3110230|R0O.1 X 3 X4 | 45 |10.16| 4 0.18 10.73°| 3.13 3.23 3.35 347 3.6 374 | D | 8460
3110305|R0O.15X 05 X4 | 45 |024| 4 0.28 1422°| 052 054 | 0.56 0.58 0.6 062 | D | 5930
3110306 |RO.156X 06 x4 | 45 |024| 4 0.28 14.03°| 0.63 0.65 0.68 0.7 0.72 0.75 | A | 5930
3110307 |RO.16X 0.75x4| 45 |024| 4 0.28 13.77°| 0.79 0.82 0.85 0.87 0.9 093 | D | 5930
3110310 |RO.15X% 1 X4 | 45 024 | 4 0.28 13.34°| 1.05 1.09 1.12 1.16 1.2 124 | A | 5930
3120310 |RO.15X% 1 X6| 50 |024| 6 0.28 13.88°| 1.05 1.09 1.12 1.16 1.2 124 | D | 8050
3110312 |R0O.16X 125%x4| 45 |024| 4 0.28 12.94°| 1.31 1.36 1.4 1.45 1.5 155 | D | 6,340
3110315|R0O.16x 15 x4 | 45 |024| 4 0.28 1257°| 157 1.63 1.68 1.74 1.8 1.87| A | 6,340
3120315|R0O.16X 1.5 xX6| 50 |024| 6 0.28 13.33°| 1.57 1.63 1.68 1.74 1.8 1.87 | D | 8800
3110317 |R0O.156X 1.75X4 | 45 |024| 4 0.28 1221°] 1.83 1.89 1.96 2.02 2.1 2.18 | D | 6,340
3110320 |RO.15%X 2 X4 | 45 024 | 4 0.28 11.87°| 2.09 2.16 2.23 2.31 2.4 249 | A | 6,340
3120320 |R0O.15X 2 X6| B0 |(024| 6 0.28 12.81°| 2.09 2.16 2.23 2.31 2.4 249 | D | 8,800
3110322 |RO.15X 225X4 | 45 |024| 4 0.28 11.56°| 2.35 2.43 251 2.6 2.69 2.8 D | 6,520
3110325 |R0O.156X 25 X4 | 45 |024| 4 0.28 11.25°] 261 2.69 2.79 2.89 2.99 3.11 | A | 6520
3120325 |R0O.16X 25 X6| 50 |0.24| 6 0.28 12.34°| 261 2.69 2.79 2.89 2.99 3.11 | D | 8800
3110327 |R0O.16X 275Xx4| 45 |024| 4 0.28 10.97°| 2.87 2.96 3.06 3.17 3.29 342 | D | 6,520
3110330 |R0O.165x 3 X4 | 45 024 | 4 0.28 10.69°| 3.13 3.23 3.34 3.46 3.59 373 | A | 6,520
3120330 |R0O.165x 3 X6| 50 | 024| 6 0.28 11.89°| 3.13 3.23 3.34 3.46 3.59 3.73 | D | 8,800
3110335|R0O.16X 35 x4 | 45 |024| 4 0.28 10.19°| 3.64 3.76 3.9 404 | 4.19| 435| D | 6,520
3110340 |R0O.16x 4 X4 | 45 024 | 4 0.28 9.72°| 4.16 4.3 4.45 461 478 | 497 | D | 6,770
3110345 |R0O.16X 45 x4 | 45 |024| 4 0.28 913t 4.68 4.83 5 5.19 5.38 559 | D | 6,770
3110350|R0O.16x 5 X4 | 45 024 | 4 0.28 891°| 5.19 5.37 5.56 5.76 5.98 6.22 | A | 7,600
3110405|R02 X 05 x4 | 45|03 4 0.37 14.3° 0.52 0.53 0.55 0.56 0.58 0.6 A | 4,060
3110407 |R0.2 X 0.75x4| 45 |0.3 4 0.37 13.83°| 0.78 0.8 0.83 0.85 0.88 091 | D | 4,060
3110410 |R0O2 X 1 X4 | 45 |0.3 4 0.37 13.39°| 1.04 1.07 1.11 1.14 1.18 122 | A | 4,060
3120410 |R0O2 X 1 X6 | 50 |03 6 0.37 13.93°| 1.04 1.07 1.11 1.14 1.18 1.22 | D | 6,020
3110415|R02 X 15 x4 | 45|03 4 0.37 1259°| 1.56 1.61 1.66 1.72 1.77 1.84 | A | 4150
3120415|R02 X 15 x6| 50 (0.3 6 0.37 13.36°| 1.56 1.61 1.66 1.72 1.77 1.84 | D | 6,020
3110420 |R0O2 X 2 X4 | 45 0.3 4 0.37 11.88°| 2.08 2.14 | 221 2.29 2.37 246 | A | 4230

A=1E#EES  A=Standard stock item. X=YA
D=7E+t 2 —1Z#%EESR D =Inventory center stock item.
= %EHi#& (Price Down) =New reduced prices.
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WXL Coating Two Flute Ball Nose - with Long Neck (for Rib processing)

WXL-LN-EBD 17— ARAAH T SEHE (Lo)

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

]

. s | ERAARMACBEOLNHOE
Lo a FiulLeRLET,
e I No numerical Yalue megns no
Interference Anglo | interference with workpiece.

FIN=Y k1) B :mm  Unit:mm
Y—)UNo. t-I¥RXEFRXY7VIR IR B & THRE BY—IHEAcICHTSREHR(Le) 1 1 B | iSRS

EDP No. R X 22X Ds L 2 Ds Dn Bk 0.5° 1° 1.5° 2° 25° 3° Stock (Yen)
3120420 |R02 X 2 X6| 50|03 6 0.37 12.83°| 2.08 2.14 2.21 2.29 2.37 246 | D | 6,200 %
3110425 |R02 X 25 X4 | 45 0.3 4 0.37 11.24°| 26 2.68 2.77 2.87 2.97 3.08 | A | 4390 B
3120425|R02 x 25 x6| 50|03 | 6 |0.37 |12.35°| 26 268 | 277| 287 | 297| 3.08| D | 6,360 AR
3110430 |R02 X 3 X4 | 45 | 0.3 4 0.37 10.67°| 3.11 3.21 3.32 3.44 3.57 3.7 A | 4,660 l{kg
3120430 |R02 X 3 X6 | 50 |03 6 0.37 11.9° 3.11 3.21 3.32 3.44 3.57 3.7 D | 6,770 T_I'Z
3110435 |R0.2 X 35 X4 | 45|03 4 | 037 |10.15°| 363 | 375| 388 | 402| 4.16| 433 | D | 5080 ,ﬁ%
3110440|R02 X 4 X4| 45|03 4 | 0.37 9.68°| 4.15| 428 | 443 | 459 | 476| 495| A | 5080 _%%3
3120440 |R02 X 4 X6| 50 |0.3 6 (037 |[11.09°| 415 | 428 | 443 | 459 | 476| 495| D | 7,030 W
3110445 |R02 X 45 X4 | 45 |03 4 0.37 9.25°| 4.66 4.82 4.99 5.17 5.36 557 | D | 5320 >I_(
3110450 |R02 X 5 X4 | 45 0.3 4 0.37 8.86°| 5.18 5.35 5.54 5.74 5.96 6.19 | A | 5320 |'_
3120450|R02 X 5 x6| 50 |0.3 6 |037 |1038°| 518 | 535| 554 | 574 | 596| 6.19| D | 7,390 N
3110455 |R0.2 X 55 X4 | 45 |0.3 4 | 0.37 8.5° 5.7 589 | 609| 632| 655| 6.81| D | 6,180 E
3110460 |R02 X 6 X4 | 45 0.3 4 0.37 8.16°| 6.21 6.42 6.65 6.89 7.15 743 | A | 6,180 D
3120460 |R02 X 6 X6 | 50 |0.3 6 0.37 9.76°| 6.21 6.42 6.65 6.89 7.15 743 | D | 8270
3110510 |RO.25X 1 X4 | 45 104 4 0.45 13.45°| 1.03 1.06 1.09 1.12 1.15 1.19| A | 4,060
3110515|R025X 1.5 X4 | 45 |04 4 0.45 12.62°| 1.55 1.59 1.64 1.69 1.75 1.81 | A | 4,060
3120515|R025%X 15 x6| 50 |04 6 0.45 13.4° 1.55 1.69 1.64 1.69 1.75 1.81 | D | 5930
3110520 |R0O.25X 2 X4 | 45 |04 4 0.45 11.89°| 2.06 2.13 2.2 2.27 2.35 243 | A | 4,060
3120520 |R0O.25X 2 X6 | 50 |04 6 0.45 12.86°| 2.06 2.13 2.2 2.27 2.35 243 | D | 5,930
3110525 |R0.25X 25 X4 | 45 |04 4 0.45 11.23°| 2.58 2.66 2.75 2.84 2.94 3.05| A | 4,060

3120525 |R0.25X 25 xB6| 50 |04 6 |045 |1236°| 258 | 266 | 275| 284 | 294| 3.05| D | 5090

3110530 |R0.25X 3 X4| 45 |04 4 | 045 |1065| 3.1 3.2 3.3 342 | 354| 368| A | 4,060
3120530|R0.25x 3 XxB6| 50 |04 6 |045 119 3.1 3.2 3.3 342 | 354| 368| D | 5090

3110535 |R0.25X 35 X4 | 45 |04 4 | 045 |10.12°| 3.61 373| 386 | 399| 4.14| 43 D | 4,060

3110540 |R0O.25% 4 X4 | 45 104 4 0.45 9.64°| 4.13 4.27 441 457 4.74 492 | A | 4,060

3120540 |R0O.25% 4 X6| 50 |04 6 0.45 11.08°| 4.13 4.27 441 457 4.74 492 | D | 5930

3110545 |R0.25%X 45 X4 | 45 |04 4 0.45 9.2° 4.65 4.8 497 5.14 5.33 554 | D | 4,150

3110550 |R0O.25X 5 X4 | 45 |04 4 0.45 8.8° 5.17 5.34 5.52 5.72 5.93 6.16 | A | 4,150

3120550 |R0O.25X 5 X6 | 50 |04 6 0.45 10.36°| 5.17 5.34 5.62 5.72 5.93 6.16 | D | 6,020

3110555 |R025X 55 X4 | 45 |04 4 0.45 843°| 5.68 5.87 6.07 6.29 6.53 6.78 | D | 4,230

3110560 |R0O.25X 6 X4 | 45 04 4 0.45 8.1° 6.2 6.41 6.63 6.87 7.13 741 | A | 4230

3120560 |R0O.25 X 6 X6| 50 |04 6 0.45 9.73°| B.2 6.41 6.63 6.87 7.13 741 | D | 6,180

3110570 |R0O.25X 7 X4| 45|04 4 0.45 749 7.23 7.48 7.74 8.02 8.32 865 | D | 5,080

3110580 |R0.25X 8 X4| 45 |04 4 | 045 6.98°| 827 | 855| 885| 9.17| 952| 989 | A | 5080

3120580 |R0.25x 8 x6| 50 |04 6 | 045 867°| 827 | 855| 885| 9.17| 952| 989 | D | 7,110

3110590 |R025X 9 X4 | 45 |04 4 | 045 6.52°| 9.3 962 | 995 |10.32|10.71|11.14| D | 5930

3110600 |R0O.25%X10 X4 | 45 104 4 0.45 6.13°1 10.33 | 1068 | 11.06 | 1147 | 11.9 12.38 | D | 6,520
3110610|R0O.3 X 1 X4 | 45|05 4 | 055 |1349| 1.03 1.05| 1.08 1.11 1.14| 1.18| A | 3470
3110615|R0.3 X 15 Xx4| 45|05 4 | 055 |1264°| 155 1.59| 1.64 169| 1.74| 1.8 A | 3130
3120615|R0.3 X 15 X6| 50 |05 6 |[055 [1342°| 155 159 | 1.64 169 | 1.74| 1.8 D | 4,060
3110620|R0.3 X 2 X4| 45|05 4 | 055 |1188| 206 | 212| 2.19| 226| 234 | 242 | A | 3,130

3120620 |R0.3 X 2 X6| 50 |05 6 |[055 |1287°| 206 | 2.12| 2.19| 226 | 234 | 242 | D | 4730

3110625 |R0.3 X 25 X4 | 45 |05 4 | 055 |11.21°| 268 | 266 | 274 | 284 | 294 | 3.04| A | 3,210

3120625 |R0.3 X 25 X6| 50 |05 6 |[055 |1237°| 258 | 266 | 274 | 284 | 294 | 3.04| D | 4170

3110630 |R0O.3 X 3 X4 | 45 |05 4 0.55 10.61°| 3.1 3.19 3.3 341 3.53 366 | A | 3210

3120630 |R0O.3 X 3 X6 | 50 | 0.5 6 0.55 11.9° 3.1 3.19 3.3 341 3.53 366 | D | 4,840

3110635 |R0.3 X 35 X4 | 45 |05 4 0.55 10.07°| 3.61 3.73 3.85 3.99 4.13 429 | D | 3,310

3110640 |R0O.3 X 4 X4 | 45 | 0.5 4 0.55 9.58°| 4.13 4.26 441 4.56 4.73 491 | A | 3310 AT

A=1Z#7%EBES A=Standard stock item.
D=7#Et> 42 —1Z#7%EEMA D =Inventory center stock item.
= B ffi#& (Price Down) = New reduced prices. 20
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WXL Coating Two Flute Ball Nose - with Long Neck (for Rib processing)

WXL-LN-EBD

%
&
‘ @

£2

HIN=Y &1 B(if :mm  Unit:mm
- 4BXETRXY 1B R BE |THEE WO—JHRAalCHIDRFME(Le) X1 # B | S
@ R X 22X Ds L 2 Ds Dh Bk 0.5° 1° 1.5° 2° 25° 3° Stock (Yen)
o 3120640|R0.3 X 4 XxB| 50|05 6 0.55 11.06°| 413 | 426| 441 456 | 473| 491 | D | 5000
% 3110645 |R0.3 X 45 X4 | 45 |05 4 | 055 9.13°| 465 | 48 4.96 5.14| 532 | 553 | D | 3,310
ﬂ;é 3110650|R0.3 X 5 Xx4| 45|05 4 | 055 8.73°| b5.16 533 | 551 5.71 592 | 6.15| A | 3,310
l{kg 3120650|R0.3 X 5 XxB6| 50 |05 6 0.55 10.33°| 5.16 533 | 551 5.71 592 | 6.15| D | 4310
T_I'i 3110655|R0.3 X 55 X4 | 45 |05 4 | 055 8.36°| 5.68 587 | 607| 629| 652| 6.77| D | 3310
,ﬁg 3110660|R0.3 X 6 X4 | 45|05 4 | 055 8.02°| 6.2 6.4 6.62 686 | 7.12| 739 | A | 3310
,_%%3_0' 3120660 |R0.3 X 6 XB| 50|05 6 0.55 9.69°| 6.2 6.4 6.62 686 | 7.12| 739 | D | 5,000
W 3110665|R0.3 X 65 x4 | 45|05 4 | 0.55 7.7° 6.71 694 | 7.18 | 744 | 7.71 802 | D | 3,720
>I_( 3110670|R0.3 X 7 X4| 45|05 4 | 055 741°| 7.23 747 | 7.73| 8.01 8.31 864 | D | 3,720
L 3110675|R0.3 X 75 x4 | 45|05 4 | 0.55 7.14°| 7.75 | 8.01 829 | 859 | 891 926 | D | 4390
N 3110680|R0.3 X 8 x4| 45|05 4 | 055 6.89°| 8.26 854 | 884 | 9.16| 951 988 | A | 4390
E 3120680|R0.3 X 8 x6| 50|05 6 0.55 862°| 826 | 854 | 884 | 9.16 | 951 988 | D | 6,360
D 3110685|R0.3 X 85 x4| 45|05 4 | 055 6.66°| 8.78 9.08 | 9.39 9.74 | 10.1 105 D | 4,660
3110690|R0.3 X 9 X4 | 45|05 4 | 055 6.44°| 9.3 9.61 9.95 | 10.31 | 10.7 11.12 | D | 4,660
3110695|R0.3 X 95 x4| 45|05 4 | 055 6.23°| 981 | 10.15| 105 1089 | 11.3 11.75| D | 4,660
3110700|R0.3 X10 X4 | 45 |05 4 | 055 6.04°| 10.33 | 1068 | 11.06 | 1146 | 11.9 1237 | A | 4490
3120700|R0.3 X10 xB6| 50 |05 6 0.55 7.76°110.33 | 1068 | 11.06 | 1146|119 1237 | D | 6,770
3110711 |R0O.3 X11 X4 | 45 |05 4 | 055 569°|11.37 |11.75|12.16 | 1261 | 13.09 | 1361 | D | 5080
3110712|R0.3 X12 Xx4| 45|05 4 | 055 5.38°| 124 1282 | 1327 | 13.76 | 1428 | 1485 | D | 5,080
3110820|R04 X 2 XxX4| 45 |0.6 4 | 0.75 11.86°| 2.06 2.12| 2.18| 225| 232 | 24 A | 3,130
3120820|R04 X 2 xB6| 501|0.6 6 0.75 12.9° 2.06 2.12| 2.18 225| 232 | 24 D | 4,730
3110830|R04 X 3 X4| 45 |06 4 | 0.75 10.52°| 3.09 3.19| 329 | 34 3.51 364 | A | 3310
3120830|R04 X 3 XxB| 50|06 6 0.75 11.89°| 3.09 3.19| 329 | 34 3.51 364 | D | 5000
3110840|R04 X 4 x4 | 45 |0.6 4 | 0.75 945°| 4.13| 426 | 44 455 | 4.71 488 | A | 3310
3120840|R04 X 4 xB6| 50|06 6 0.75 11.02°| 413 | 426 | 44 455 | 471 488 | D | 5000
3110850|R04 X 5 XxX4| 45 |0.6 4 | 0.75 858°| b5.16 533| 55 5.7 5.9 6.13| A | 3310
3120850|R04 x 5 x6| 50|0.6 6 0.75 10.27°| 5.16 533| 55 5.7 59 6.13 | D | 4,250
3110860|R04 X 6 X4 | 45 |0.6 4 | 0.75 7.85°| 6.19 6.4 6.61 6.85 | 7.1 737 | A | 3310
3120860|R04 X 6 x6| 50|0.6 6 0.75 9.62°| 6.19 6.4 6.61 6.85| 7.1 7.37 | D | 5,000
3110870|R04 X 7 X4 | 45 |0.6 4 | 0.75 724 723 | 747 | 7.72| 8 829 | 861 | D | 3310
3110880|R04 X 8 x4| 45|06 4 | 0.75 6.71°| 8.26 854 | 8.83 9.15| 949 | 986 | A | 3310
3120880|R04 X 8 Xx6| 50 |0.6 6 0.75 853 826 | 854 | 883 | 9.15| 949 | 986 | D | 5000
3110890|R04 X 9 x4| 45|06 4 | 0.75 6.25°| 9.29 9.6 9.94 | 10.3 1068 | 11.1 D | 4390
3110900 |R04 X10 X4 | 45 (0.6 4 | 0.75 586°| 10.33 | 1067 [ 11.05|11.45|11.88 | 1234 | A | 4,390
3120900|R04 X10 xB6| 50 |0.6 6 0.75 766°| 1033|1067 (11.05|1145|11.88| 1234 | D | 6,340
3110912 |R04 X112 x4 | 45|05 4 | 0.75 52° [ 124 1281 | 1326 | 13.75| 1427 | 1483 | D | 5410
3111025|R05 X 25 x4 | 45|08 4 | 095 11.09°| 257 264 | 272 2.81 29 3 A | 2,630
3111030|R05 X 3 X4| 45 (0.8 4 | 0.95 1043°| 3.09 3.18| 328 | 338 | 349 | 362 | A | 2630
3121030|R05 X 3 xB6| 50 (0.8 6 0.95 11.88°| 3.09 3.18| 328 | 338| 349 | 362 | D | 4,170
3111040|R05 X 4 x4 | 45|0.8 4 | 095 932°| 4.12| 425 | 439 | 453 | 469 | 486 | A | 2970
3121040|R05 X 4 xB6| 50 (0.8 6 0.95 1098°| 412 | 425| 439 | 453 | 469| 486 | D | 4570
3111050|R05 X 5 XxX4| 45|0.8 4 | 095 841°| 5.16 532| 549 | 568 | 588 | 6.1 A | 2970
3121050|R05 x 5 x6| 50|08 6 0.95 10.21°| 5.16 532 | 549 568 | 588 | 6.1 D | 4570
3111060|R05 X 6 Xx4| 45 |0.8 4 | 095 7.67°| 6.19 6.39| 6.6 6.83| 708| 735| A | 3210
3121060|R05 X 6 x6| 50|08 6 0.95 954°| 6.19 6.39| 6.6 6.83| 708 | 735 | D | 4840
3111070|R05 X 7 XxX4| 45|08 4 | 095 705 722 | 746 | 7.71 798| 827 | 859 | A | 3210
3121070|R05 X 7 x6| 50|08 6 0.95 8.95°| 7.22 746 | 7.71 798| 827| 859 | D | 4170
3111080|R05 X 8 Xx4| 45 |0.8 4 | 0.95 6.52°| 826 | 853 | 882 | 9.13| 947 | 983 | A | 3210 PN

A=1Z#%EESR A=Standard stock item.
D=7+t 2 —1Z%HEES D =Inventory center stock item.
21 = B fi4& (Price Down) = New reduced prices.
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WXL Coating Two Flute Ball Nose - with Long Neck (for Rib processing)

WXL-LN-EBD 17— ARAAH T SEHE (Lo)

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

]

. s | ERAARMACBEOLNHOE
Le a FisLzERLET,
e I No numerical Yalue megns no
Interference Anglo | interference with workpiece.

a2V B :mm  Unit:mm
w—JUNo. fi-l4pxatRxsE EXAREAPRLIR-K: BEi:iz1 BY—IBEAAICHIERFME(Le) #1 T B | 1A

EDP No. R X 22X Ds L 2 Ds Dn Bk 0.5° 1° 1.5° 2° 25° 3° Stock (Yen)
3121080 |R05 X 8 X6 50 | 0.8 6 0.95 8.43°| 8.26 863 8.82 9.13 947 983 | D | 4,840 %
3111090|R05 X 9 X4| 45|08 4 | 095 6.06°| 9.29 | 96 993 | 1028|1066 |11.08| D | 3,210 O
3111100|RO5 X10 X4 | 45 /0.8 4 0.95 566°| 10.33 | 1067 | 11.04 | 1143 |11.86| 1232 | A | 3210 ﬁﬁg
3121100 |R0O.5 X10 X6 50 | 0.8 6 0.95 7551 10.33 | 1067 | 11.04 | 1143 |11.86 | 1232 | D | 4,840 qﬁg
3111112|R05 X12 X4 | 45 /0.8 4 0.95 501°| 1239 | 1281 | 1325 | 13.73 | 1425 | 1481 | A | 3,210 T_I'Z
3121112(R05 x12 Xx6| 50 |0.8 6 |0.95 6.83°| 12.39 | 1281 | 13.25 | 13.73 | 1425 | 1481 | D | 4,840 ,ﬁ%
3111114 |R05 x14 x4 | 50 |0.8 4 | 095 449°| 1446 | 1495 | 1547 | 16.03 | 1664 | 17.29 | A | 3,720 _%%3
3121114 |R05 X14 Xx6| 60 |08 6 |0.95 6.24°| 1446 | 1495 | 1547 | 16.03 | 1664 | 1729 | D | 5520 W
3111116|R05 x16 x4| 50 |0.8 4 | 095 4.06°| 1653 | 17.09 | 1769 | 1833 | 19.03| 19.78| A | 4,390 >L<
3121116 |R05 X16 X6| 60 | 0.8 6 |0.95 5.74°| 1653 | 17.09 | 1769 | 1833 | 19.03 | 19.78 | D | 6,360 L
3111118 |R05 Xx18 x4| 55|08 4 | 095 3.71°1 1859 | 1923|199 |2063 (2141|2226 | D | 4,390 N
3111120|R05 Xx20 X4 | 55 |0.8 4 | 0.95 495°| 20.66 | 21.36 | 22.12 | 2293 | 238 |24.75| A | 5,320 E
3121120 |R0.5 X20 X6 60 | 0.8 6 0.95 342°| 20.66 | 21.36 | 22.12 | 22.93 | 23.8 2475 | D | 7,540 D
3121122 |R0.5 X22 X6 60 | 0.8 6 0.95 463" | 22.73 | 23.5 24.33 | 25.23 | 26.19 | 2724 | D | 7,870
3111240 |R06 X 4 X4 | 45 |1 4 1.15 9.07°| 4.19 4.34 448 4.62 478 495 | A | 3,990
3111260 |R06 X 6 X4 | 45 |1 4 1.15 741°| 6.27 6.48 6.69 6.92 717 744 | A | 4330
3121260 |R06 X 6 X6 50 |1 6 1.15 94° 6.27 6.48 6.69 6.92 717 744 | D 6,150
3111280|R0.6 X 8 x4 | 45 |1 4 | 1.15 6.26°| 835 | 862 | 8091 922 | 956| 993| A | 4330
3121280|R06 X 8 xB| 50 |1 6 1.15 8.28°| 835 | 862| 8091 922 | 956| 993| D | 6,150
3111300|R0O.6 X10 X4 | 45 |1 4 1.15 542°|1 1042 | 10.76 [ 11.13 | 11,652 | 11.95 | 1241 | A | 4,330
3121300|R0.6 X10 X6 50 |1 6 1.15 7.39°1 1042 | 1076 | 11.13 | 1162 | 11.95 | 1241 | D 6,150
3111312|R0.6 X12 x4 | 45 |1 4 | 1.15 478°|1 1249 | 129 | 1334|1382 | 14.34 | 149 A | 4,330
3121312|R06 X12 xB6| 50 |1 6 1.15 6.68°| 1249 | 129 | 13.34 | 13.82 | 14.34 | 149 D | 6,150
3111314|R06 X14 Xx4| 50 |1 4 | 1.15 427°| 1455 | 15.04 | 1556 | 16.12 | 16.73 | 17.38 | D | 4,660
3111316 |R0.6 X16 X4 | 50 |1 4 1.15 3.86°| 1662 | 17.18 | 17.78 | 1842 | 19.12 | 19.87 | A | 5,080
3121316|R0.6 X16 X6| 60 |1 6 1.15 56° | 16.62 | 17.18|17.78 | 1842 | 19.12 | 19.87 | D | 7,000
3111318|R0.6 X18 x4 | 55 |1 4 |1.15 3.52°| 18.69 | 19.32 | 19.99 | 20.72 | 21.51 | 22.36 | D | 5,500
3111320|R0.6 X20 X4 | 60 |1 4 | 1.15 3.24°| 20.75 | 21.46 | 22.21 | 23.02 | 239 |24.84 | D | 5500
3111324 |R0.6 Xx24 X4 | 60 |1 4 1.15 2.79°| 24.89 | 25.74 | 26.64 | 27.62 | 28.68 — D | 7,200
3111480|R0.7 X 8 X4 | 45 | 1.1 4 1.35 6.04°| 8.35 8.61 8.9 9.21 9.54 9.9 D | 3,720
3111512 |R0.7 X12 X4 | 45 | 1.1 4 1.35 457°| 1248 | 1289 | 13.33 | 13.81 | 1432 | 1487 | D | 3,720
3111516 |R0O.7 X16 X4 | 50 | 1.1 4 1.35 3.67°| 1662 | 17.17 | 17.77 | 1841 | 19.1 1985 | D | 3,720
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 | 3,050
3111540 |R0O.75X 4 X4| 45 1.2 4 1.45 8.8° 4,18 4.33 4.46 4.6 4.75 492 | A | 3,050
3111560 |R0O.75X 6 X4| 45| 1.2 4 1.45 7.08°| B.27 6.47 6.68 6.9 7.14 7.4 A | 3,050
3121560 |R0.75X 6 XB6| 50 |1.2 6 1.45 926°| 6.27| 647 | 6.68| 6.9 714 | 74 D | 4,020
3111580|R0.75x 8 x4 | 45 |1.2 4 | 1.45 5.92°| 834 | 861 8.9 9.2 953| 989 | A | 3210
3121580 |R0.75X 8 XxB6| 50 |1.2 6 1.45 8.11°| 834 | 861 8.9 9.2 953| 989 | D | 4,920
3111600 |R0O.75X10 x4 | 45 |1.2 4 | 145 5.09°| 1041 | 1075 11.11 | 115 | 1192|1238 | A | 3470
3121600 |R0.75X10 X6| 50 | 1.2 6 1.45 7.21°1 1041 | 10.75|11.11 | 115 |11.92| 1238 | D | 4,450
3111612 |R0O.75%X12 X4 | 45 1.2 4 1.45 446°| 1248 | 1289 | 13.33 | 13.8 14.31 | 1486 | A | 3,720
3121612 |R0.75X12 X6| 50 | 1.2 6 1.45 6.49°| 1248 | 1289 | 13.33 | 138 | 14.31 | 1486 | D | 5590
3111614 |R0O.75%X14 X4 | 50 |1.2 4 1.45 3.96°| 1455 | 15.03 | 1555 | 16.1 16.7 17.35| D | 3,720
3111616 |R0O.75X 16 X4 | 55 (1.2 4 1.45 3571662 | 17.17 | 1776 | 184 19.09 | 1983 | A | 3,720
3121616 |R0O.75X 16 X6 60 | 1.2 6 1.45 54° | 1662 |17.17 1776 | 184 19.09| 1983 | D 5,590
3111618 | R0O.75X18 X4 | 55| 1.2 4 1.45 3.25°| 1868 | 19.31 | 19.98 | 20.7 2148 | 2232 | D | 3,720
3111620 |R0.75 %20 X4| 55| 1.2 4 1.45 2.98°| 20.75 | 2145 | 22.19 | 23 23.87 — A | 3,720
3121620 | R0.75 x20 X6 60 | 1.2 6 1.45 4.63°| 20.75 | 21.45 | 22.19 | 23 23.87 | 24.81 | D | 5590 PR

A=1Z#7%EBES A=Standard stock item.
D=7#Et> 42 —1Z#7%EEMA D =Inventory center stock item.
= B ffi#& (Price Down) = New reduced prices. 292
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WXL Coating Two Flute Ball Nose - with Long Neck (for Rib processing)

WXL-LN-EBD
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HIN=Y &) B(if :mm  Unit:mm
H=IABXETRXY7VYE AR (ywk BB |TH5EE BY—IHkAalcHIIRTEHR(Le) 1 & | RS
@ R X 22X Ds 2 Ds Da Gk 0.5° 1° 1.5° 2° 25° 3° Stock (Yen)
E 3111622 |R0.75 X22 X4 55|12 4 1.45 2.75°| 22.82 | 2359 | 2441 | 25.3 26.26 — D 3,720
% 3111630 |R0.75 X30 X4 65 | 1.2 4 1.45 2.1° | 31.09 | 32.14 | 33.28 | 345 — — D 6,090
ﬂ;g 3111640|R08 X 4 X4 | 45 1.3 4 1.55 8.7° 4.18 4.33 4.46 4.59 4.74 491 | D | 4,230
l{ﬁg 3111680 |R0.8 X 8 X4 | 45 1.3 4 1.55 5.8° 8.34 8.61 8.89 9.19 9.52 988 | D | 4330
T_]'§ 3111712|R0.8 X12 X4 | 45 1.3 4 1.55 434°| 1248 | 1289 | 13.32 | 13.79 | 14.3 1485 | D | 4330
5£ g 3111716 |R0.8 X16 X4 50| 1.3 4 1.55 347°| 1661 | 17.16 | 17.76 | 1839 | 19.08 | 1982 | D | 4,330
§E :_U| 3111720 |R0.8 x20 X4 55 (1.3 4 1.55 2.89°| 20.75 | 21.44 | 22.19 | 22.99 | 23.86 — D | 4,330
W 3111880|R0.9 X 8 X4 | 45 |14 4 1.75 5.38°| 848 8.88 9.23 9.56 9.9 1027 | D 3,720
>I_( 3111912 |R0.9 x12 X4| 45 1.4 4 1.75 402° 1269 | 1322 | 1368 | 14.16 | 1468 | 1524 | D 3,720
|'_ 3111916 |R0.9 X16 X4 50|14 4 1.75 3.2° 16.88 | 1751 | 18.11 | 1876 | 19.46 | 20.21 | D 3,720
N 3111920 |R0.9 x20 X4 55 |14 4 1.75 2.66°| 21.05 | 21.79 | 2255 | 23.36 | 24.24 . D 3,720
E 3112030 |R1 X 3 X4 | 45 |1.6 4 1.95 9.1° 3.16 3.31 347 3.64 3.8 396 | A 2,630
D 3112040 | R1 X 4 X4 | 45 1.6 4 1.95 787 4.23 444 4.66 4.86 5.06 526 | A 2,630
3122040 | R1 X 4 X6 50 | 1.6 6 1.95 10.32°| 4.23 444 4.66 4.86 5.06 526 | D | 4,170
3112060 | R1 X 6 X4 | 45 | 1.6 4 1.95 6.19°| 6.36 6.67 6.96 7.23 7.49 776 | A 2,970
3122060 | R1 X 6 X6 50 | 1.6 6 1.95 8.77°| 6.36 6.67 6.96 7.23 7.49 7.76 | D | 4500
3112080 | R1 X 8 X4| 45 1.6 4 1.95 5.1° 848 8.87 9.22 9.55 9881024 | A 3,210
3122080 |R1 X 8 X6 50 | 1.6 6 1.95 761°| 848 8.87 9.22 9.55 9881024 | D | 4840
3112100 |R1 X10 X4 | 45 1.6 4 1.95 4331059 | 11.05|1145|11.85| 1227 | 1273 | A 3,210
3122100 |R1 X10 X6 50 | 1.6 6 1.95 6.73°| 1059 | 11.05 (1145 | 11.85 | 1227 | 1273 | D | 4,840
3112112 |R1 X12 X4 | 45 1.6 4 1.95 3.77°1 1269 | 1321 | 1367 | 14.15 | 1466 | 1522 | A 3,210
3122112 |R1 X12 X6 50 | 1.6 6 1.95 6.03°| 1269 | 13.21 | 13.67 | 14.15 | 1466 | 16.22 | D | 4,840
3112114 |R1 X14 X4 50| 1.6 4 1.95 3.33°| 1478 | 1536 | 15.89 | 1645 | 1705 | 17.7 D 3,210
3112116 |R1 X16 X4 50| 1.6 4 1.95 2.98°| 16.88 | 17.51 | 18.1 18.75 | 1944 = A 3,210
3122116 |R1 X16 X6 60 | 1.6 6 1.95 498’ 16.88 | 1751 | 18.1 18.75| 1944 | 20.19 | D | 4,840
3112118 |RI1 X18 X4 55| 1.6 4 1.95 2.7° 18.96 | 19.65 | 20.32 | 21.04 | 21.83 = D 3,210
3112120 |R1 X20 X4 55 |1.6 4 1.95 247°121.05 | 21.78 | 2254 | 23.34 . . A 3,210
3122120 |R1 X20 X6 65 | 1.6 6 1.95 425° 21.05 | 21.78 | 22.54 | 23.34 | 2422 | 25.16 | D | 4,840
3112122 |R1 Xe2 X4 60 | 1.6 4 1.95 2.27°| 23.13 | 23.92 | 24.75 | 25.64 —_ — D | 4390
3112125 |R1 X25 X4 65 | 1.6 4 1.95 2.03°| 26.24 | 27.13 | 28.08 | 29.09 — — A | 4490
3122125 | R1 X25 X6 70|16 6 1.95 358 26.24 | 27.13 | 28.08 | 29.09 | 30.19 | 31.38 | D 6,360
3112130 |R1 X30 X4 70 | 1.6 4 1.95 1.73°| 31.42 | 32.48 | 33.62 — — — A 5,080
3122130 |R1 X30 X6 75|16 6 1.95 3.1° | 3142 | 3248 | 3362 | 34.84 | 36.16 | 37659 | D 7,200
3112135 |RI1 X35 X4 75|16 4 1.95 1.5° | 36.59 | 37.83 | 39.16 — — — A 6,930
3122135 |RI1 X35 X6 80|16 6 1.95 2.73°| 3659 | 37.83 | 39.16 | 4059 | 42.14 — D 9,390
3112140 |R1 X40 X4 80| 1.6 4 1.95 1.33°141.76 | 43.18 = = = = D 6,930
3112560 |R1.25X 6 X4 | 45 |2 4 2.35 546°| 6.26 6.51 B6.75 6.99 7.21 746 | A 3,470
3112600 |R1.25X10 X4 50 |2 4 2.35 363°| 1046 | 1085 | 11.21 [ 1159 (1199 | 1243 | A 3,640
3112615|R1.25X 15 X4 55 |2 4 2.35 255°| 16,67 | 16.21 | 16.75 | 17.34 | 17.96 — A | 4,330
3112620 |R1.25 x20 X4 60 | 2 4 2.35 1.97°| 20.87 | 21.56 | 22.3 = = = A 5,080
3112625 |R1.25 x25 X4 65 | 2 4 2.35 1.6° | 26.04 | 26.91 | 27.84 — — — D 5410
3112630 |R1.25xX30 X4 70 | 2 4 2.35 1.35°| 31.21 | 32.26 = = = = D 5410
3112635 |R1.25 X35 X4 70 | 2 4 2.35 1.17°] 36.38 | 37.61 — — . . D 6,260
3123059 |R15 X 6 X3 45 | 2.4 3 2.85 = = = = = = = D 2,970
3113060 |R1.5 X 6 X4 | 45 |24 4 2.85 429°| 6.25 6.49 6.72 6.95 717 7.4 A 2,970
3123060 |R1.5 X 6 X6 50 |24 6 2.85 8.17°| 6.25 6.49 6.72 6.95 717 7.4 D 3,210
3123080 |R1.5 X 8 X6 50 |24 6 2.85 6.88°| 8.35 8.67 8.97 9.25 9.55 988 | A 3,210
3123100 |R1.5 X10 X6 50 |24 6 2.85 594° 1044 | 1083 | 11.19 | 1155|1194 | 1237 | A 3,720 RRZTA

A=1Z#%EES A=Standard stock item.
D=7E+t> 2 —1Z#HEES D =Inventory center stock item.
23 = B fi4& (Price Down) = New reduced prices.
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WXL Coating Two Flute Ball Nose - with Long Neck (for Rib processing)

WXL-LN-EBD 17— ARAAH T SEHE (Lo)

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

]

. s | ERAARMACBEOLNHOE
Le a FTiHELeRLET,
e I No numerical Yalue megns no
Interference Anglo | interference with workpiece.

a2V B :mm  Unit:mm
w—JUNo. fi-l4pxatRxsE EXAREAPRLIR-K: BEi:iz1 BY—IBEAAICHIERFME(Le) #1 T B | 1A

EDP No. R X 22X Ds L 2 Ds Dn Bk 0.5° 1° 1.5° 2° 25° 3° Stock (Yen)

3123112 |R1.5 X12 X6 55 |24 6 2.85 522°| 1253 | 1298 | 134 1385 | 14.33 | 1486 | A | 3,900 %
3123114 |R1.5 X14 X6 55 |24 6 2.85 466°| 1462 | 15.13 | 156,62 | 16.15 | 16.72 | 17.34 | A | 4,330 8
3123115 |R1.5 X15 X6 55 |24 6 2.85 442°| 1566 | 16.2 16.73 | 17.3 1792 | 1859 | A | 4,230 ﬁ;g
3123116 |R1.5 X16 X6 55 |24 6 2.85 421° 186.7 1726|1784 | 1845 | 19.11 | 19.83 | A | 4,330 l{ﬁg
3123120 |R1.5 x20 X6 60 |24 6 2.85 3.52°| 20.86 | 21.654 | 22.27 | 23.05 | 23.89 | 24.8 D | 4,150 T_]'Z
3123125|R15 X256 X6| 65 |24 6 |285 2.92°| 26.04 | 26.89 | 27.81 | 28.8 | 29.86 — D | 4,150 ,f%
3123130|R15 x30 x6| 70 |24 6 | 285 25° |31.2 | 3224 | 33.35 | 34.55 — — D | 4730 ,_%%3
3123135 |R1.5 X35 X6| 80 |24 6 |285 2.18°| 36.37 | 37.59 | 38.89 | 40.3 — — D | 6,000 W
3123140 |R1.5 x40 X6 85 |24 6 2.85 1.94°| 4154 | 42.94 | 44.43 — — — D | 7440 >I_(
3123600 |R1.75X10 X6| 60 |28 6 |3.35 54° | 1043|1081 |11.16 | 1151|119 | 1231 | D | 4,730 L
3123615 |R1.75X15 X6| 60 |28 6 |3.35 393°| 1665 | 16.18 | 16.7 | 1726|1787 | 1853 | D | 4,730 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 | 5,080 E
3123625 |R1.75 X25 X6 65 | 2.8 6 3.35 2.54°| 26.03 | 26.87 | 27.78 | 28.76 | 29.82 — D | 5,080 D
3123630 |R1.75X30 X6 70 | 28 6 3.35 2.16°| 31.2 32.22 | 33.32 | 34.51 — — D | 5410

3123635 |R1.75 X35 X6 80 | 2.8 6 3.35 1.88°| 36.36 | 37.567 | 38.87 — — — D | 6,520

3123640 |R1.75 x40 X6 90 | 2.8 6 3.35 1.66°| 41.53 | 42.92 | 44.41 — — — D | 7,200

3123645 |R1.75 X45 X6 90 | 2.8 6 3.35 1.49°| 46.7 48.27 — — — — D | 7870
3114080/R2 X 8 Xx4| 55|32 4 | 385 — — — — — — — A | 3310
3124080/R2 x 8 XxB6| 60 |32 6 |3.85 5.67°| 833 | 863| 8091 9.18| 946 | 9.77| D | 3580

3124100 |R2 X10 X6 60 | 3.2 6 3.85 474°1 1042 | 10.79 | 11.183| 1148 |11.85| 1225 | A | 3,310

3124112 |R2 X12 X6 60 | 3.2 6 3.85 4.07°| 1251 | 1295 | 13.35 | 13.78 | 1424 | 1474 | A | 4,330
3124114|(R2 Xx14 Xx6| 60 |3.2 6 |385 3.57°| 14.6 15.09 | 16,57 | 16.08 | 16.63 | 17.22 | A | 4,330
3124115|R2 x15 xB6| 60 |3.2 6 |3.85 3.36°| 15.64 | 16.16 | 1667 | 1723 | 17.82 | 1847 | A | 4,330

3124116 |R2 X16 X6| 60 | 3.2 6 |385 3.18°| 16.68 | 1723 | 17.78 | 1838 | 19.02 | 19.71 | A | 4,330
3124120(R2 x20 XxB6| 65 |3.2 6 |3.85 2.6° | 20.84 | 21.51 | 22.22 | 22.98 | 23.8 — A | 4,330
3124125|R2 x25 X6| 70 |32 6 |385 2.12°| 26.02 | 26.86 | 27.76 | 28.72 — — A | 4,330
3124130|R2 Xx30 x6| 80 |32 6 |3.85 1.79°1 31.19 | 32.21 | 33.3 — — — D | 4,330
3124135/R2 X35 X6| 80 |32 6 |385 1.55°| 36.36 | 37.55 | 38.84 — — — D | 4,980

3124140 |R2 x40 X6 90 | 3.2 6 3.85 1.36°| 41.52 | 42.9 — — — — D | 5590

3124145 |R2 X45 X6 90 | 3.2 6 3.85 1.22°| 46.69 | 48.25 — — — — D | 7,200

3124150 |R2 X50 X6 | 100 | 3.2 6 3.85 1.1 | 51.86 | 53.6 — — — — D | 7,700

3125100 |R25 X10 65 | 5 6 4.85 2.96°| 104 1075|1108 | 114 11.75 — D | 5,080

3125115 |R25 X15 70 |5 6 4.85 1.96°| 15.62 | 16.13 | 16.62 — — — D | 7,200

3125120 |R25 X20 70 |5 6 4.85 1.46°| 20.82 | 21.47 — — — — D | 7,200

3125125 |R25 X25 70 |5 6 4.85 1.16°| 26 26.82 — — — — D | 7,200

3125130 |R25 X30 80 |5 6 |485 0.97°| 31.17 — — — — — D | 7,700

3125135 |R25 X35 80 |5 6 |4.85 0.83°| 36.34 — — — — — D | 7,700

3125140 |R25 %40 90 |5 6 |485 0.72°| 41.51 — — — — — D | 9730

3125145 |R25 x45 100 |5 6 |4.85 0.64°| 46.68 — — — — — D [10,200

3125150 |R25 X50 100 | 5 6 |485 0.58°| 51.84 — — — — — D [11,100
3126100|R3 X10 60 |6 6 |5.85 — — — — — — — A | 5410

3126120 |R3 %20 70 | 6 6 |5.85 — — — — — — — A | 5410

3126125 |R3 X25 70 |6 6 5.85 — — — — — — — A | 5410

3126130 |R3 X330 80 |6 6 |5.85 — — — — — — — A | 5590

3126135 |R3 X35 80 | 6 6 5.85 — — — — — — — D | 5,750

3126140 |R3 x40 90 | 6 6 5.85 — — — — — — — D | 6,090

3126145 |R3 X45 100 | 6 6 5.85 — — — — — — — D | 6,520

3126150 |R3 X50 120 | 6 6 5.85 — — — — — — — D | 6,590

A=1Z#7%EBES A=Standard stock item.
D=7#Et> 42 —1Z#7%EEMA D =Inventory center stock item.
= B ffi#& (Price Down) = New reduced prices. 24
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WXL Coating Two Flute - Short - with Pencil Neck

WXL-PC-EBD
= g

OME oo RN FEESSE
Tool Material Ultra Fine Grain Carbide
.ﬁﬁﬂfg ..................................... WXL3a—p
Surface Treatment WXL Coating
ORIFHEE oo, £0.005mm HR=01ES—LLATESBYEHA P.54~
(%) Tolerance of Ball Nose Radius Tools with a radius below 0.1 are not seamless.
0 B4 :mm Unit:mm
% WERIAN I EZE0S=EPadIC = besaE S 2 R A R | B &8 | B | AXDS5Y vV IETOENRBERE) | V1R (B R | & B | FREM0E
ﬁg g EDP No. R X8n X 22 L 2 Dh de La Ds Type | Stock (Yen)
1{*8 3170011 R 01 X 05 x 1 45 | 0.16| 0.18 0.2 8.1 4 1 A | 8,080
T_]'% 3170012 R 01 X 05 X 15 45 | 0.16| 0.18 0.21 8.6 4 1 A | 8,300
;E% 3170013 R0O1 xXx 05 x 2 45 | 0.16| 0.18 0.21 9 4 1 A | 8730
2‘%3 3170014 R 01 X 05 X 25 45 | 0.16| 0.18 0.22 9.5 4 1 A | 9520
W 3170015 R0O1 X 05 x 3 45 | 0.16| 0.18 0.23 10 4 1 A 10,300
)I_< 3170021 RO1 X 1° x 2 45 | 0.16| 0.18 0.24 9 4 1 A | 8730
|i_> 3170022 RO1T X 1° X 25 45 1 0.16| 0.18 0.26 9.5 4 1 A | 9520
(.3 3170023 ROl X 1° X 3 45 1 0.16| 0.18 0.28 9.9 4 1 A |10,300
E 3170031 R 0.15 X 05 x 2 45 1 0.24| 0.28 0.31 8.9 4 1 A | 8230
D 3170032 R 0.15 X 05 x 3 45 | 0.24| 0.28 0.33 9.8 4 1 A | 8730
3170041 ROI5Xx 1° x 3 45 1 0.24| 0.28 0.37 9.8 4 1 A | 8730
3170042 ROI5 X 1° X 4 45 1 0.24| 0.28 041 10.7 4 1 A | 8,960
3170051 R 02 X 05 x 2 45 | 0.3 0.38 0.41 8.7 4 1 A | 6410
3170052 R 02 X 05 x 3 45 | 0.3 0.38 0.42 9.6 4 1 A | 6410
3170053 R 02 X 05 x 4 45 | 0.3 0.38 0.44 10.6 4 1 A | 6410
3170054 R02 X 05 X 5 45 | 0.3 0.38 0.45 11.6 4 1 A | 6,640
3170055 R02 X 05 X 6 45 | 0.3 0.38 047 125 4 1 A | 6,850
3170061 R0O2 X 1° X 4 45 | 0.3 0.38 0.49 10.5 4 1 A | 6410
3170062 R0O2 X 1° X b5 45 | 0.3 0.38 0.52 11.4 4 1 A | 6,640
3170063 R0O2 X 1° X 6 45 | 0.3 0.38 0.56 124 4 1 A | 6,850
3170071 R 025 X 05 x 4 45 | 0.4 0.48 0.53 104 4 1 A | 6,020
3170072 R 025 X 05 X 6 45 |04 0.48 0.57 124 4 1 A | 6,360
3170073 R 025 X 05 x 8 45 |04 0.48 0.6 14.3 4 1 A | 6,360
3170074 R 025 X 05 X 10 45 |04 0.48 0.64 16.2 4 1 A | 6,850
3170081 R025 X 1° X 4 45 |04 0.48 0.59 10.3 4 1 A | 6,020
3170082 R025 X 1° X 6 45 |04 0.48 0.66 12.2 4 1 A | 6,360
3170083 R025 x 1° X 8 45 |04 048 0.72 14.1 4 1 A | 6,360
3170084 R 025 x 1° X 10 45 |04 0.48 0.79 15.9 4 1 A | 6,850
3170085 R 025 x 1° Xx 12 50 |04 0.48 0.86 17.8 4 1 A | 7,090
3170091 R 03 X 05 x 2 45 | 0.5 0.58 0.6 8.3 4 1 A | 5800
3170092 R 03 X 05 x 4 45 | 0.5 0.58 0.64 10.2 4 1 A | 5990
3170093 R 03 X 05 X 6 45 | 0.5 0.58 0.67 12.2 4 1 A | 5990
3170094 R 03 X 05 x 8 45 | 0.5 0.58 0.7 14.1 4 1 A | 6,150
3170095 R 03 X 05 X 10 45 | 0.5 0.58 0.74 16 4 1 A | 6,180
3170096 R 03 X 05 x 12 45 | 0.5 0.58 0.77 18 4 1 A | 6,690
3170097 R 03 X 05 X 16 50 | 0.5 0.58 0.84 21.9 4 1 A | 6,690
3170101 R03 X 1° X 4 45 | 0.5 0.58 0.68 10.1 4 1 A | 5720
3170102 R03 X 1° X 6 45 | 0.5 0.58 0.75 12 4 1 A | 5990
3170103 R03 X 1° X 8 45 | 0.5 0.58 0.82 13.9 4 1 A | 6,150
3170104 R03 X 1° X 10 45 | 0.5 0.58 0.89 15.7 4 1 A | 6,180
3170105 R03 X 1° X 12 45 | 0.5 0.58 0.96 17.6 4 1 A | 6,690
3170106 R03 X 1° X 16 50 | 0.5 0.58 1.1 214 4 1 A | 6910
3170111 R 04 X 05 x 4 45 | 0.6 0.78 0.84 9.9 4 1 A | 6,230
3170112 R 04 X 05 X 6 45 | 0.6 0.78 0.86 11.8 4 1 A | 6410
3170113 R 04 X 05 X 8 45 1 0.6 0.78 0.9 13.7 4 1 A | 6410 RRZIA

A=1Z#7AEES A=Standard stock item.
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WXL Coating Two Flute - Short -

WXL-PC-EBD |

with Pencil Neck

QR—JLAZIR Q-Ball Type

—1 Type 3 0 ]«
s m 4 9 5 o w
N o \1 s | PY e e = s
il oL
2 £
L L
g § Type 4 g 5

@Ds

HE

£2

AZY) BSif :mm  Unit:mm ﬁ

B Z | Ba AxDS5Y vV IXTOENR(BEE) | VvV R % & | FEmE =
D1 de Le Ds | Type |Stock |  (Yen) ﬂ:; ]

3170114 R 04 x 05 x 12 45 | 0.6 0.78 | 0.97 17.6 4 | 1| A | 6750 :l*g

3170121 R04 X 1° X 8 45 | 0.6 0.78 | 1.02 135 4 |1 |A| 6410 T_I'Z

3170122 R04 x 1° x 12 45 | 0.6 078 | 1.16 17.2 4 | 1| A | 6750 5£§

3170123 R04 X 1° X 16 50 | 0.6 078 | 1.3 21 4 | 1| A | 6980 EE

3170131 R0O5 X 05X 6 45 | 063| 095 | 1.03 11.5 4 | 3| A| 5450 W

3170132 R05 X 05 X 8 45 |063| 095 | 1.07 134 4 | 3| A| 5450 >I_(

3170133 R05 X 05 X 10 45 |063| 095 | 1.1 15.4 4 | 3| A| 5450 P

3170134 R05 X 05 X 12 45 |063| 095 | 1.14 17.3 4 | 3| A | 5590 c

3170135 R05 X 05 X 16 50 |0.63| 0.95 | 1.21 21.2 4 | 3| A| 5720 E

3170136 R 05 X 05 X 18 55 |0.63| 0.95 | 1.24 23.1 4 | 3| A | 6320 D

3170137 R 05 X 05 X 20 55 |0.63| 0.95 | 1.28 25.1 4 | 3| A | 6910

3170138 R 05 X 05 X 25 60 |0.63| 0.95 | 1.36 29.9 4 | 3| A | 7360

3170139 R 05 X 05 X 30 65 |0.63| 0.95 | 1.45 34.7 4 | 3| A | 7550

3170140 R 05 X 05 X 35 70 |063| 095 | 1.54 39.6 4 | 3| A | 7890

3170141 RO5 x 1° Xx 10 45 |063| 095 | 1.25 15.1 4 | 3| A | 5450

3170142 RO5 X 1° X 16 50 |0.63| 0.95 | 1.46 20.7 4 | 3| A | 5720

3170143 RO5 x 1° Xx 20 55 |0.63| 095 | 1.6 24.4 4 | 3| A| 6910

3170144 R0O5 X 1° X 25 60 |0.63| 0.95 | 1.78 29.1 4 | 3| A | 7360

3170145 RO5 x 1° X 30 65 |0.63| 095 | 1.95 33.8 4 | 3| A | 7550

3170146 R0O5 X 1° X 35 70 |063| 095 | 2.13 38.5 4 | 3| A | 7890

3170147 R0O5 X 1° X 40 80 |063| 095 | 2.3 43.1 4 | 3| A | 8130

3170148 R0O5 X 1° X BO 90 |0.63| 0.95 | 2.65 52.5 4 | 3| A | 8670

3170149 R0O5 X 1° X 60 100 |063| 095 | 3 61.8 4 | 3| A| 9250

3170150 RO5 X 1° X 70 110 |063| 095 | 3.35 71.2 4 | 3| A | 9800

3170151 R0O5 X 15 X 8 45 |063| 095 | 1.3 13 4 | 3| A| 4950

3170152 R0O5 X 15 X 10 45 |063| 095 | 14 14.8 4 | 3| A| 5450

3170153 R0O5 X 15 x 12 45 | 0.63| 095 | 1.51 16.6 4 | 83| A| 5450

3170154 R0O5 X 15 X 16 50 |0.63| 0.95 | 1.72 20.2 4 | 3| A | 5720

3170155 R05 X 15 x 20 55 |0.63| 0.95 | 1.93 23.8 4 | 3| A | 6910

3170156 R0O5 x 15 x 25 60 |0.63| 0.95 | 2.19 28.4 4 | 3| A | 7360

3170157 R05 x 15 x 30 65 |0.63| 0.95 | 245 32.9 4 | 3| A | 7360

3170158 R05 X 15 X 35 70 |063| 095 | 271 374 4 | 3| A | 8050

3170161 R05 x 2 X 45 80 |0.B63| 095 | 4 4 | 4| A| 8890

3170171 R 06 X 05 X 12 45 | 0.76| 1.15 | 1.33 16.9 4 | 3| A | 6230

3170172 R 06 X 05 x 25 60 |0.76| 1.15 | 156 29.5 4 | 3| A | 7710

3170181 R06 X 1° X 12 45 |0.76| 1.15 | 162 16.6 4 | 3| A | 6230

3170182 R06 X 1° X 25 60 |0.76| 1.15 | 1.97 28.8 4 | 3| A | 7710

3170191 R06 X 15 X 12 45 |0.76| 1.15 | 1.7 16.3 4 | 3| A | 6230

3170192 R06 X 15 X 25 60 |0.76| 1.15 | 2.38 28 4 | 3| A | 7710

3170211 R 075 X 05" X 8 45 |095| 142 | 153 12.6 4 | 3| A| 5480

3170212 R 075 X 05 X 10 45 |095| 142 | 157 145 4 | 3| A| 5720

3170213 R 075 X 05 X 12 45 |095| 142 | 1.6 16.4 4 | 3| A | 5720

3170214 R 075 X 05 X 16 55 |095| 142 | 167 20.3 4 | 3| A| 6230

3170215 R 075 X 05 X 20 55 |095| 142 | 1.74 24.2 4 | 3| A | 6230

3170216 R 075 X 05 X 25 60 |095| 142 | 1.83 29 4 | 3| A | 8730 PN

A= RHEEER

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

WXL-PC-EBD
f——— g

K

ﬁ LARZY) B :mm  Unit:mm
S PR e 2 BN R & & | S | NS v Y U FTORMREEE) |vroE| I K| & 5| S
HZ g EDP No. R X8n X 22 L 2 Da de Le Ds Type | Stock (Yen)
4*5' 3170217 R 0.75 X 05 x 30 65 | 095| 142 1.91 33.9 4 | 3| A| 8730
T_I'% 3170218 R 0756 X 05 X 35 70 |095| 142 | 2 38.7 4 | 3| A| 9200
if% 3170221 R 075 x 1° X 10 45 1095 142 1.71 14.2 4 | 3| A| 5720
_%%Z_U' 3170222 R 075 X 1° X 12 45 | 0.95| 142 1.78 16.1 4 | 3| A| 5990
W 3170223 R 075 X 1° X 16 55 | 095| 142 1.92 19.9 4 | 3| A| 6230
)I_( 3170224 R 075 X 1° X 20 55 | 095| 142 | 2.06 23.6 4 | 3| A | 6910
P 3170225 R 075 X 1° X 25 60 |0.95| 142 2.23 28.3 4 | 3| A| 7820
(.3 3170226 R 075 X 1° X 30 65 |0.95| 1.42 2.41 32.9 4 | 3| A| 8730
E 3170227 R 075 X 1° X 35 70 |0.95| 142 2.58 37.6 4 | 3| A | 9200
D 3170230 R 075 X 15 X 10 45 | 0.95| 142 1.86 14 4 | 3| A | 5720
3170231 R 075 X 15 X 12 45 | 0.95| 142 1.96 15.8 4 | 3| A | 5990
3170232 R 075 X 15 X 16 55 | 0.95| 142 2.17 19.4 4 | 3| A | 6230
3170233 R 075 X 15 X 20 55 | 095| 142 2.38 23 4 | 3| A | 6910
3170234 R 075 X 15 X 25 60 | 095| 1.42 2.64 27.5 4 | 3| A | 7820
3170235 R 075 X 15 X 30 65 | 095| 142 2.9 32 4 | 3| A| 8730
3170236 R 075 X 15 X 35 70 |095| 142 | 3.16 36.5 4 | 3| A| 9200
3170241 R 075 X 20 X 386 70 |095| 142 | 4 — 4 14| A| 9360
3170271 R 1 X 05 X 8 45 | 1.26| 1.93 | 204 11.6 4 | 3| A| 5780
3170272 R 1 X 05 x 10 45 | 1.26| 1.93 2.07 13.6 4 | 3| A| 5780
3170273 R 1 X 05 x 12 45 | 1.26| 1.93 2.11 15.5 4 | 3| A| 6020
3170274 R 1 X 05 X 16 50 | 1.26| 193 | 217 194 4 | 3| A| 6020
3170275 R 1 X 05 X 20 55 | 1.26| 1.93 | 224 23.2 4 | 3| A| 6230
3170276 R 1 X 05° X 25 65 | 1.26| 1.93 2.33 28.1 4 | 3| A| 8560
3170277 R 1 X 05° X 30 70 | 1.26| 1.93 2.42 32.9 4 | 3| A| 7600
3170278 R 1 X 05" X 35 75| 1.26| 1.93 251 37.8 4 | 3| A | 8660
3170279 R 1 X 05° X 40 80 |1.26| 1.93 2.59 42.6 4 | 3| A | 8990
3170281 R 1 X 1° X 16 50| 1.26| 1.93 2.42 18.9 4 | 3| A | 5190
3170282 R 1 X 1° X 20 55 | 1.26| 1.93 2.56 22.7 4 | 3| A | 6230
3170283 R 1 X 1° X 25 65 | 1.26| 1.93 2.73 27.3 4 | 3| A | 6910
3170284 R 1 X 1° X 30 70 | 1.26| 1.93 2.91 32 4 | 3| A | 7600
3170285 R 1 X 1° X 35 75 |1.26| 1.93 | 3.08 36.7 4 | 3| A| 9870
3170286 R 1 X 1° X 40 80 |1.26| 1.93 | 3.26 41.4 4 | 3| A 10,400
3170287 R 1 X 1° X B0 90 | 1.26| 1.93 | 361 54.4 6 | 3| A |11,400
3170288 R 1 X 1° X 60 100 | 1.26| 1.93 | 3.96 63.8 6 | 3| A |11,900
3170289 R 1 X 1° X 70 110 | 1.26| 1.93 | 43 73.1 6 | 3| A |12600
3170291 R 1 X 15 X 16 50 | 1.26| 1.93 | 2.66 18.5 4 | 3| A| 5190
3170292 R 1 X 15 X 20 55 |1.26| 1.93 | 287 22.1 4 | 3| A| 6230
3170293 R 1 X 15 X 25 65 |1.26| 1.93 | 3.14 26.6 4 | 3| A | 6910
3170294 R 1 X 15° X 30 70| 1.26| 1.93 3.4 31.1 4 | 3| A| 8990
3170295 R 1 X 15° X 35 75 |1.26| 1.93 3.66 36 4 | 3| A| 9870
3170296 R 1 X 15" X 414 80 |1.26| 1.93 4 — 4 | 4 | A |10,400
3170301 R 1 X 20 X 315 70 | 1.26| 1.93 4 = 4 | 4 | A| 8990
3170321 R 15 X 05 X 8 50 |24 2.95 3.04 14.1 6 1| A | 6070
3170322 R 15 X 05 X 10 50 |24 295 | 3.08 16 6 1| A | 6310
3170323 R 15 X 05 X 12 55 |24 2.95 3.11 17.9 6 1| A | 6520 RRZTA

A=1Z#7AES A=Standard stock item.
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WXL Coating Two Flute - Short - with Pencil Neck

WXL- Pc - E B D ‘ R—JLRZIK Ball Type ‘ Q—JLRZHR Q-Ball Type

Type 1 = Type 3 = .
i Ly d ¢ 9 |%
4 Y e :
% %L = - L
22 ‘ 22
L L
g § Type 4 g g
Bl Iy e— 3
p, L I p,
L2 £2
HE L | L
AZY) BSif :mm  Unit:mm ﬁ
AR| B B |AXDSY vV IETTORNRESERE) | /8 ¥R | £ B | FEMSE 2
D1 de Le Ds | Type |Stock |  (Yen) ﬂ; o
3170324 R 15 X 05 x 16 55 |24 295 | 3.18 21.8 6 1] A | 6750 4ﬁg
3170325 R 15 X 05 X 20 60 |24 295 | 3.25 25.7 6 1| A | 6980 T_r z
3170326| R 15 X 05 X 25 65 |24 | 295 | 3.33 305 6 | 1| A| 7440 AT
3170327 R 15 X 05 x 30 70 |24 295 | 342 354 6 1| A | 8560 i% 2
3170328 R 15 X 05 x 35 80 |24 295 | 351 40.2 6 1 | A| 9040 W
3170329 R 15 X 05 X 40 85 |24 295 | 36 45 6 1| A | 9520 >I_(
3170330 R 15 X 05 X 50 90 |24 2.95 3.77 54.7 6 1| A 11,200 P
3170331 R15 X 1° X 20 60 |24 2.95 3.54 25.1 6 1| A | 6980 G
3170332 R15 X 1° X 25 65 |24 2.95 3.72 29.8 6 1| A | 7440 E
3170333 R15 X 1° X 30 70 |24 2.95 3.89 34.5 6 1| A | 8560 D
3170334 R15 X 1° X 35 80 |24 295 | 407 39.1 6 1 | A | 9040
3170335 R 15 X 1° X 40 85 |24 295 | 424 43.8 6 1| A | 9520
3170336 R15 X 1° X 50 90 |24 295 | 459 53.2 6 1| A 11,200
3170337 R15 X 1° X 60 100 | 2.4 295 | 494 62.5 6 1| A 12,100
3170338 R15 X 1° x 70 110 |24 295 | 5.29 71.9 6 1| A 13600
3170341 R15 X 15 x 20 60 |24 295 | 3.84 24.6 6 1| A | 6980
3170342 R15 X 15 x 25 65 |24 295 | 4.1 29.1 6 1| A | 7440
3170343 R 15 X 15 X 30 70 |24 295 | 4.36 33.6 6 1| A | 8560
3170344 R15 X 15 x 35 80 |24 295 | 463 38.1 6 1 | A| 9040
3170345 R 15 X 15 X 40 85 |24 295 | 4.89 42.6 6 1| A | 9520
3170346 R 15 X 15 x B0 90 |24 2.95 541 51.6 6 1| A 11,200
3170347 R 15 X 15 X 625 100 | 2.4 295 | 6 = 6 | 2| A |[12,100
3170351 R 15 X 2° X 475 100 |24 2.95 6 — 6 2 | A|11,200
3170371 R 2 X 1° X 20 65 | 3.2 393 | 45 23.4 6 1| A | 7440
3170372 R 2 X 1° X 30 80 | 3.2 3.93 | 485 32.7 6 1| A | 8940
3170373 R 2 X 1° X 40 90 | 3.2 3.93 5.19 42.1 6 1 | A |[10,500
3170374 R 2 X 1° X 50 100 | 3.2 3.93 5.54 55.1 8 1 | A 13300
3170375 R 2 X 1° X 60 110 | 3.2 3.93 | 5.89 64.5 8 1| A 14,000
3170381 R 2 X 15 X 442 80 | 3.2 3.93 6 44.7 6 2 | A |12,000
3170391 R 2 X 20 X 34 80 | 3.2 393 | 6 34.5 6 | 2| A |12,000
3170401 R25 X 1° X 30 100 | 5 4.95 5.8 34.7 8 1| A 15400
3170402 R25 X 1° X 40 100 | 5 495 | 6.15 44 8 1 | A |15400
3170403 R25 X 1° x 60 130 | 5 495 | 6.85 62.7 8 1 | A |16,200
3170411 R25 X 15 X 26.9 100 |5 495 | 6 = 6 | 2 | A [14000
3170412 R 25 X 15 X 65.1 130 |5 495 | 8 — 8 | 2 | A 16,200
3170421 R25 X 2° X 50.1 130 |5 495 | 8 = 8 | 2 | A |16,200
3170431 R 3 X 1° x 30 100 | 6 595 | 6.77 32.9 8 1 | A |17,000
3170432 R 3 X 1° X 40 100 | 6 595 | 7.12 42.2 8 1 | A |17,000
3170433 R 3 X 1° X 50 100 | 6 5.95 7.47 51.6 8 1 | A |17,000
3170434 R 3 X 1° X 60 110 |6 5.95 7.81 64.6 10 1 | A |24,400
3170435 R 3 X 1° X 70 120 | 6 5.95 8.16 74 10 1 | A |25,300
3170436 R 3 X 1° X 80 130 | 6 5.95 8.51 87.1 12 1 | A |33,600
3170441 R 3 X 15 X 49 100 | 6 5.95 8 — 8 | 2| A 17,000
3170451 R 3 X 20 X 36 100 | 6 5.95 8 — 8 | 2| A |17,000

A= fZ#EES  A=Standard stock item.
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WXLI—hF2HR—=ILI Y FHZ(HSK 33hi)

WXL Coating Two Flute Ball Nose (HSK type)

WXL-HS-EBD

o= &)
Y = BERNTFEESS
Tool Material Ultra Fine Grain Carbide
OFEMIE ... WXL3a— b
Surface Treatment WXL Coating
ORFBE s ‘R<3  *0.005mm

Tolerance of Ball Nose Radius

3=R=6 0.003~-—0.007mm

$Ds

]

Caiy P.62

B4 :mm  Unit:mm

=)L No. AR | vevor| D201 mR 1 B i
EDP No. 2 Ds H Type Stock (Yen)
3107020 RO.1 X 04 x4 35 04 4 27 1 D 5,990
3107040 RO2 X 08 X 4 35 0.8 4 27 1 D 3,290
3107060 R0O.3 X 1.1 X 4 35 1.1 4 27 1 D 2,950
3107080 R0O4 X 2 X 4 35 2 4 26 1 D 2,950
3107100 RO5 X 15 x4 40 1.5 4 32 1 D 2,720
3107120 ROB X 3 X 4 40 3 4 31 1 D 3,800
3107150 RO.75 X 2 X 4 40 2 4 32 1 D 4,220
3107200 R1 X 3 X 4 40 3 4 31 1 D 2,460
3107300 R15 X 45 X 4 40 4.5 4 30 1 D 2,970
3107400 R2 X 6 X 6 40 6 6 26 1 D 4,630
3108500 R25 X 8 40 8 6 25 1 D 4,060
3108600 R3 X 10 45 10 6 26 2 D 4,220
3108620 R4 X 12 55 12 8 32 2 D 9,250
3108640 R5 X 15 65 15 10 38 2 D 8,930
3108660 R6 X 18 70 18 12 38 2 D 16,400

EFEJ:Q%IE Operating Precautions

D=%EEt> 57— RELER

AR AR Maximum Insertion Depth
HEAR., IPmHNEZDIRREICIED 15
BETARDRERLLEDFT, BTRAFEARS
ZSF D TR,

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

RABAR
Maximum
2ETHE Insertion Depth
%35 |
Provide a

clearance

t—7 5 4 <¥—2 safety Mark

AYBAE. BARIHEWVERILIHIED
RREEDKRT . TE—TT74N¥—TKD
RN EBALTHEL,

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

T—J7«
N—7
Safety Mark

D =Inventory center stock item.
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WXL Coating Two Flute Ball Nose - with Long Neck (for Rib processing* HSK type)

WXL-HS-LN-EBD
- P— %} Q/&S;ﬂ .
:

¢Ds

. 22 H

Y 7 2= BB FBES4

Tool Material Ultra Fine Grain Carbide L
Q@FMEMIE ..., WXL3a— bk

Surface Treatment WXL Coating

= SH

ORIFAEE oo, £0.005mm HR=01ES—LLATRBIEEA Gty P.B3~

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

Bi7 :mm  Unit:mm

(9]
0
Y—)No. A-IBTR1E sooE| 8 & |THAE Eot_ MO—oBRBaNIIRADELS) K1 |nm| mems S
R X 82X Ds ) Ds D B H 0.5° 1° 15° o 25 3" |[Stock| (Yen) ﬂg5
3140205|R0O.1 x 05 X4| 35 |0.16| 4 0.18 | 14.16°| 27.3 | 053| 055| 057 | 0b9| 061 | 063 | D | 7,110 llﬁg
3140207 | RO.1 x 0.75X4| 35 |0.16| 4 0.18 | 13.72°| 27.1 0.79| 08B2| 085 | 088| 091 | 094 | D | 7,710 ji
3140210| RO.1 X 1 X4| 35 [0.16| 4 0.18 | 13.31°| 26.8 1.05| 1.09| 1.13 1.17 ] 1.21 126 | D | 7,110 %%
3140212| R0O.1 X 1.25X4| 35 |0.16| 4 0.18 | 1292°| 26.6 1.31 1.36| 1.41 146 | 151 1.57| D | 7,710 =
3140305| RO.15x 05 X4 | 35 |[024| 4 028 | 1422°| 275 | 0b2| 054 | 056 | 058 | 06 0.62 | D | 8,000 \>,<|il
3140306 | RO.15x 06 X4 | 35 [024| 4 0.28 | 14.03°| 274 | 063 | 0.65| 068 | 0.7 0.72| 0.75| D | 6,930 g
3140307 | RO.15x 0.75X4| 35 |024| 4 028 |13.77°| 273 | 0.79| 082 | 085 | 087 | 0.9 093 | D | 7,330 I\'I—I
3140310| R0O.15X 1 X4| 35 [024| 4 0.28 | 13.34°| 27 1.06| 1.09| 1.12| 1.16| 1.2 1.24 | D | 6,930 "IEB
3140312 | RO.156X 125%X4 | 35 |024| 4 0.28 | 1294°| 26.8 1.31 1.36| 14 145 | 15 1.55| D | 7,440 =
3140315| RO.15X 15 X4 | 35 |[024| 4 028 | 1257°| 26.5 1.57| 1.63| 1.68 1.74| 1.8 1.87 | D | 7,440
3140317| R0O.15x 1.75X4| 35 |0.24| 4 028 | 1221°| 26.3 1.83| 1.89| 196 | 202 | 2.1 2.18 | D | 7,440
3140407 | R0.2 X 0.75x4 | 35 | 0.3 4 0.37 | 1383 | 275 | 0.78| 0.8 083 | 085| 0.88| 091 | D | 5930
3140410/ R02 X 1 X4| 35 |03 4 0.37 | 13.39°| 27.1 1.04| 1.07| 1.11 1.14| 1.18| 1.22| D | 4840
3140415|R02 X 15 X4| 35 (0.3 4 0.37 | 1259°| 26.6 1.56| 1.61| 1.66 1.72| 1.77| 1.84| D | 4840
3140420 RO2 X 2 X4 | 35 |03 4 0.37|11.88° 26.1 208 | 2.14| 221 229| 237 | 246 | D | 5020
3140425 | R02 X 25 X4 | 35 | 0.3 4 037 |11.24°| 256 | 2.6 268 | 277 | 287 | 297 | 3.08| D | 5160
3140510| RO.25X 1 X4| 35 |04 4 045 | 1345°| 272 1.03| 1.06| 1.09 1.12] 1.15] 1.19| D | 5410
3140515/ R025%X 15 X4 | 35 |04 4 045 | 1262°| 26.7 1.55| 1.59| 1.64 1.69| 1.75| 1.81| D | 4730
3140520| R025x 2 X4| 35 |04 4 045 (11.89°| 262 | 206| 2.13| 22 227 | 235| 243 | D | 4730
3140525| R0.25x 25 X4 | 35 |04 4 045 | 11.23°| 267 | 2568 | 266 | 275 | 284 | 294 | 3.05| D | 4,730
3140530| R025x 3 X4| 35 |04 4 045 | 1065°| 252 | 3.1 3.2 3.3 342 | 354 | 368 | D | 4730
3140615|R0.3 x 15 X4| 35 |05 4 055 | 1264°| 26.5 155| 1.59| 1.64 169| 1.74| 1.8 D | 3,640
3140620 R03 x 2 X4 | 35 |05 4 055 |11.88°| 26 206 | 2.12| 219 | 226| 234 | 242 | D | 3640
3140625/ R0.3 X 25 X4 | 35 |05 4 055 | 11.21°] 2565 | 258| 266 | 274 | 284 | 294 | 3.04 | D | 3,720
3140630|R0.3 x 3 X4| 35 |05 4 055 | 1061°| 25 3.1 3.19| 3.3 341| 353| 366 | D | 3,720
3140635|R0.3 x 35 X4 | 35 |05 4 055 | 10.07°| 245 | 361 | 3.73| 385 | 399| 4.13| 429 | D | 3,900
3140640 R0.3 x 4 Xx4| 40 |05 4 0.55 9.58°| 29 413 | 426 | 441 456 | 473 491 | D | 3900
3140645| R0.3 X 45 X4 | 40 |05 4 0.55 9.13°| 285 | 465 | 48 496 | 5.14| 532| 553 | D | 4390
3140650 R03 X 5 X4 | 40 |05 4 0.55 8.73°| 28 5.16| 5.33| 551 571| 592| 6.15| D | 3,900
3140655| R0.3 X 55 X4 | 40 |05 4 0.55 836°| 275 | 568 | 587 | 6.07 | 629 | 652| 6.77| D | 4390
3140660| R0.3 x 6 X4| 40 |05 4 055 | 802 27 6.2 6.4 662 | 686| 7.12| 7.39| D | 3,900
3140820 R04 x 2 X4| 35 |06 4 0.75|11.86°| 264 | 206 | 2.12| 2.18 | 225 | 232 | 24 D | 3640
3140830|R04 x 3 X4| 35 |06 4 0.75 | 10562°| 254 | 3.09| 3.19| 329 | 34 351 | 364 | D | 3900
3140840| R04 X 4 X4 | 40 |06 4 0.75 945°| 294 | 4.13| 426 | 44 455 | 471 | 488 | D | 3900
3140850 R04 X 5 X4 | 40 | 0.6 4 0.75 858°| 284 | 5.16| 533 | 55 5.7 59 6.13 | D | 3,900
3141030/ ROB5 X 3 X4 | 35 |08 4 095 (1043’ 258 | 3.09| 3.18| 328 | 3.38| 349| 362 | D | 3050
3141040/ RO5 X 4 X4 | 35 |08 4 0.95 932" 248 | 4.12| 425| 439 | 453 | 469| 486 | D | 3480 Eu
3141050/ RO5 X 5 X4 | 40 |08 4 0.95 841° 288 | 5.16| 532| 549 | 568 | 588 | 6.1 D | 3480 x~=vna

D=7Et>> 2—Z#%EES D =Inventory center stock item.
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WXLI—b2H0OY T2y IR=ILI Y FRZ(FRY TR—IVRZ - HSK X1t)

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

WXL-HS-LN-EBD

¥1: 7V RARAHTIREMNE (Le)
Effective Neck length (Le) depending on Inclined Angle (a) of workpiece

]

EHEDRMICBIEDLVEDIE
_— R FsLERLET.
—— [ _No numerical \_/alue means no
Interference Angle interference with workpiece.
. LG
iy A2 B{ :mm  Unit:mm
% Y—JUNo. ‘r\-JI/#E‘XE?EXJWP @E A E vk B E | TSaE gpiyt MY—IAkAalcHIdREMNR(LeE) X1 |45 S
ﬁg :C; EDP No. R X 22X Ds e Ds D1 B« H 0.5° 1° 1.5° 2° 25° 3 Stack | (Yen)
llﬁé' 3141060 R0O5 X 6 X4| 40 |08 4 | 095 | 767°| 278 | 6.19| 6.39| 6.6 6.83| 708| 7.35| D | 3,720
Tfi 3141080(R05 X 8 Xx4| 40 |08 4 | 095 | 652°| 258 | 826| 853 | 882 | 9.13| 947 | 983 | D | 3,720
7£% 3141100/ RO5 X10 X4 | 40 |08 4 0.95 566°| 238 |10.33|1067|11.04 (1143|11.86|1232| D | 3,720
ﬁ_' 3141530/ R0O.75X 3 X4 | 35 | 1.2 4 145 | 10.01°| 26.7 | 3.13| 325| 335 | 345 | 356 | 3.67| D | 4070
V>|i</ 3141540 R0O.75X 4 x4 | 35 | 1.2 4 1.45 8.8° 257 | 4.18| 433 | 446 | 46 475 | 492 | D | 3560
'g 3141560 R0.75X 6 x4| 40 |1.2 4 145 | 7.08°| 287 | 6.27| 647| 668 | 6.9 714 | 74 | D | 3560
,'L—, 3141580|R0.75x 8 x4| 40 |1.2 4 145 | 592°| 26.7 | 834 | 861 | 89 9.2 953| 989 | D | 3,720
g 3141600| RO.75X10 x4 | 40 | 1.2 4 145 | 509°| 24.7 |1041|10.75(11.11 |11.5 [11.92|12.38| D | 4,060
= 3142030 | R1 X3 X4| 35 |16 4 1.95 9.1 276 | 3.16| 331 | 347 | 364 | 38 3.96 | D | 3,600
3142040 | R1 X4 X4| 35 |16 4 1.95 787 266 | 423 | 444 | 466 | 486 | 5.06| 526 | D | 3,050
3142060|R1 x 6 x4| 35 |16 4 195 | 6.19°| 246 | 6.36| 667| 696 | 723 | 749| 7.76 | D | 3480
3142080(R1 X 8 x4| 40 |16 4 195 | 5.1° 276 | 848| 887 | 922 | 955| 988 (1024 | D | 3,720
3142100|R1T  x10 x4| 40 |16 4 195 | 433 256 |1059|11.05(|11.45 |11.85|12.27|1273| D | 3,720
3142112|R1  x12 x4| 40 |16 4 195 | 3.77°| 236 |12.69|13.21 (1367 |14.15|14.66|15.22 | D | 3,720
3142114 | R1 X14 X4 | 45 | 1.6 4 1.95 3.33°| 26.6 |14.78 |16.36|15.89 |16.45|17.05|17.7 D | 4,020
3142116 R1 X16 X4| 45 |16 4 1.95 298°| 246 |16.88|17.51 |18.1 18.75 | 1944 — D | 3720
3142118 R1 X18 X4 | 50 | 1.6 4 1.95 2.7° 27.6 [ 18.96 | 19.65 |20.32 21.04 | 21.83 — D | 3,720
3142120| R1 X20 X4| 50 |16 4 1.95 2.47°| 25.6 |21.05|21.78 |22.54 | 23.34 = = D | 3,720
3143060 R15 X 6 Xx4| 40 |24 4 2.85 429 31.7 | 625| 649| 672 | 695| 7.17| 74 D | 4520
3143080|R15 x 8 Xx4| 40 |24 4 | 285 | 333 29.7 | 835| 867 | 897 | 925| 955| 988 | D | 3,820
3143100| R1.5 x10 X4| 40 |24 4 2.85 2.7° 27.7 1104411083 |11.19 |11.55|11.94 | 1237 | D | 4,330
3143112 R15 x12 x4| 40 |24 4 | 285 | 227°| 25.7 |1253|12.98 (134 |13.85|14.33|14.86 | D | 4920

D=7%Et> 2 —1ZE&£%EER D =Inventory center stock item.

EFH.tG)EE% Operating Precautions

B AIEA R Maximum Insertion Depth tT—75F « ¥ —2 safety Mark
TPEAR. IPImHNEZDIREBICED & AYEALE. BARIHEWVERILSHIED
ETRODRARLLEDFT, B TRABARS RREEDRT, TE—TT74N¥—TKD
ZFDCREL, R AP EFBEALTTEL,
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.
RAEAR
Maximum
2FTHE Insertion Depth
255 | v
Provide a

clearance
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B HIR M EER
WXL-1.5D-DE i&tl#l sLormin

W+ ~ —RE IS R - kR SREH - TJUN—RVH - ATV =
iA - AESE MILD STEELS - CARBON STEELS HARDENED STEELS - PREHARDENED STEELS - STAINLESS STEELS (@]
MXVT%'F:({"(AL COPPER - COPPER ALLOY FC250 - SS400 - S55C SKT - SKD61 - NAKS5 - NAK8O - HPM1 - DH 2
~32HRC 33 ~41HRC 42 ~50HRC =
236) B}t EDEE ElEmEE EDRE Cl%5iEE EDEE B}t EDRE 5
MILL DIA. SPEED FEED SPEED FEED SPEED FEED SPEED FEED ]
(mm) (min=") (mm/min) (min—") (mm/min) (min=T) (mm/min) (min=") (mm/min) t =
0.1 50,000 120 40,000 80 40,000 75 40,000 38 )J =
0.2 50,000 170 40,000 110 40,000 90 40,000 45 ‘E’]J =
0.3 50,000 210 40,000 140 40,000 100 40,000 70 = g
04 50,000 230 40,000 150 40,000 110 34,500 75 )Ke
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 ﬁ &
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 wW
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 )
1.6 398,000 400 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 5560 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
=) 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
TARE Dc<ol 0.1D
DEPTH OF GUT z;fgc«bs g.gg //////’ C
=Dc .
_|

1. B, RIVFERIMOH2BENEVHDEHEAT I, 1. Use a rigid and precise machine and holder.

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

3. CIHIAENS, HEIMICEL SN TREMDIEVEDERELTTEL, 3. Use a suitable cutting fluid with high smoke retardant properties.

4, ERDEIEIHCETHERTT, EEOMIICE T2UEIREFIE LRESEICRR 4. Refer to the table above to set the milling conditions in accordance with the actual

ICIECTEET &L, situation.
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Ml UHISR AR
WXL-2D-DE &Kl sLotrine

ﬁ I id - Aes S RABICHA - R HAHDENEDE’SET%E%MS.»ggéékﬁjtl\%ﬂ;ééysgﬁ\lﬂss STEELS
B il MILD STEELS - CARBON STEELS
g MX\!FOEEKTAL COPPER - COPPER ALLOY FC250 - 53400 - S55C SKT - SKDB1 - NAKS5 - NAK8O - HPM1 - DH
= ~32HRC 33 ~41HRC 42 ~50HRC
5 30y Bl E EDRE Cl%5iERE EDRE B}t EDEE ClEEEE EDEE
o MILL DIA. SPEED FEED SPEED FEED SPEED FEED SPEED FEED
t = (mm) (min—1) (mm/min) (min=T) (mm/min) (min—1) (mm/min) (min—1) (mm/min)
)J = 0.1 50,000 100 32,000 70 32,000 60 32,000 30
‘E’IJ = 0.2 50,000 140 32,000 90 32,000 75 32,000 35
= g 0.3 50,000 170 32,000 110 32,000 80 32,000 55
xe 04 50,000 190 32,000 120 32,000 90 27,500 60
11_1: g 0.5 50,000 200 31,000 120 25,000 90 22,000 60
> 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
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 14 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
= 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 5,600 100 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
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
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 3,600 130 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 3400 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
UIARS Dc<ol 0.1D
AEE = 7 |ap
DEPTH OF CUT z;zgzqs g'gg /////
7

1. B, FVAERIEOHIBEOEVHDETFEAT I, 1. Use a rigid and precise machine and holder.

2. EEUFRET I OEGERE. XVEEZRUEATTFCIERATEL, 2. When chattering occurs, reduce the speed and feed simultaneously.

3. YIEIRENIL ., HEIMICE L2 D TREMDDEVHDERELTTEL, 3. Use a suitable cutting fluid with high smoke retardant properties.

4. LRDOEIIHCETHERTY, EEOMIICHT2UHIEEIE ERESEICRR 4. Refer to the table above to set the milling conditions in accordance with the

ICIEUTEEET &L, actual situation.
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Bl IR EER
WXL-3D-DE #HI#Hl sLotTing

WA — RS S R - R AEHM - TUIN—R U - ATV LU =
i - AaE MILD STEELS - CARBON STEELS HARDENED STEELS - PREHARDENED STEELS - STAINLESS STEELS )
MX\!F%IF:{KIFAL COPPER - COPPER ALLOY FC250 - SS400 - S55C SKT - SKD61 - NAK55 - NAK8O - HPM1 - DH g
~32HRC 33 ~41HRC 42 ~50HRC =
22éy ElEnRE EDEE ElE5EE EDRE EERRE EDRE ElE5RE XDEE 5
MILL DIA. SPEED FEED SPEED FEED SPEED FEED SPEED FEED it
(mm) (min—") (mm/min) (min—") (mm/min) (min—") (mm/min) (min—1) (mm/min) t =
0.1 50,000 100 32,000 70 32,000 60 32,000 30 )J =
0.2 50,000 140 32,000 90 32,000 75 32,000 35 ‘E’u =
0.3 50,000 170 32,000 110 32,000 80 32,000 55 = 2
04 50,000 190 32,000 120 32,000 90 27,500 60 K2
0.5 50,000 200 31,000 120 25,000 90 22,000 60 14: 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 ﬁ &
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
1.4 35,000 330 13,000 120 9,200 90 8,100 65 1
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
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
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
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
3.6 13,600 430 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
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
iARE ?1=Dc<¢3 0.3D 2 |8
DEPTH OF CUT 3500 oED /////
7

1. #H. FVARRIMEOHIBEOETVHDEFERAT I, 1. Use a rigid and precise machine and holder.

2. EEUARET IS, AERERE. XUREEZRICEATTFCIHERATEL, 2. When chattering occurs, reduce the speed and feed simultaneously.

3. YIERAENS . HEIFCE U2 DO TRIEHODEVHDERELTT L, 3. Use a suitable cutting fluid with high smoke retardant properties.

4. EROEIIHETHARTT, REOMIICE I35 GIE ERESEICKRR 4. Refer to the table above to set the milling conditions in accordance with the
ICIBCTEET S, actual situation.
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2 A ~ —A% 8IS A - RRE SREM - TUIN—RV - ATV UM
8 e i - S MILD STEELS - CARBON STEELS HARDENED STEELS - PREHARDENED STEELS - STAINLESS STEELS
= MATERIAL COPPER - COPPER ALLOY FC250 - SS400 - S55C SKT - SKDB1 - NAKSES - NAK8O - HPM1 - DH
= ~ 33 ~41HRC 42 ~50HRC
5 230) ElE5EE EDEE B3 EDEE [EIE5EE EDEE ElE5EE EDEE
a MILL DIA SPEED ) SPEED FEED SPEED FEED SPEED FEED
t = (mm (min—") (mm/min) (min—") (mm/min) (min—") (mm/min) (min—") (mm/min)
]J = 0.2 32,000 90 22,500 30 19,000 30 — —
‘ﬁu = 0.3 32,000 110 22,500 40 19,000 35 — —
= 2 04 25,000 110 16,000 45 14,500 35 — —
K2 0.5 20,000 120 13,000 45 13,000 40 — —
11_1: g 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 — —
W 1 9,800 120 5,700 45 5,400 40 — —
X 1.1 9,500 140 5,200 45 5,000 40 — —
L 1.2 8,600 130 4,800 45 4,500 40 — —
ZII- 1.3 8,100 130 4,500 45 4,200 40 — —
D 1.4 7,500 130 4,200 45 3,900 40 — —
T 1.5 7,000 130 3,900 45 3,600 40 — —
D 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
34 2,800 160 1,800 70 1,800 55 1,700 30
3.5 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
54 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
Qp= _
i & a @ " o05La<s a003D
DEPTH OF CUT g _ $0.3=Dc<¢1 a.=0.
7 Dc>¢1 a.=0.05D £ ¢1=Dc<¢3 a-=0.05D
“%. 2 p1=Dc a=0.1D 7P a $3=Dc a.=0.1D
1. B, FVFRBBIMDOHIBEOETVHDEFERAT IV, 1. Use a rigid and precise machine and holder.
2. EEUPRETIHI. OGERE. XVERELZRUEATTFCITERATEL. 2. When chattering occurs, reduce the speed and feed simultaneously.
3. IAERENS ., FEIMICEL D THREEHDDIBEVHDERELTTEL, 3. Use a suitable cutting fluid with high smoke retardant properties.
4. FROBIEHETHERTT, EEOMIICH T 2UEIZRHIE ERESEICRR 4. Refer to the table above to set the milling conditions in accordance with the

ICIEUTERE T &L, actual situation.
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Recommended Milling Conditions

" — %A FIER - R3RER FAEH - TUN—RVEH - AT VLR &
I H-EeS MILD STEELS - CARBON STEELS HARDENED STEELS - PREHARDENED STEELS - STAINLESS STEELS ]
M/\Q’T%RR'TAL COPPER - COPPER ALLOY FC250 - 55400 - S55C SKT - SKD61 - NAKSS - NAKSO - HPM1 - DH 2

~32HRC 33 ~41HRC 42 ~50HRC S

226} EEGERE EDEE EEREE EDIRE El¥RRE EDERE EEGRE EDRE t g
MILL DIA. SPEED FEED SPEED FEED SPEED FEED SPEED FEED ] =

(mm) (min—") (mm/min) (min—") (mm/min) (min—1) (mm/min) (min—") (mm/min) ‘ﬁu %

1 50,000 440 24,000 210 14,000 78 12,500 70 % =2

1.5 50,000 975 16,000 310 9,250 115 8,400 105 14: §

2 47,500 1,100 12,000 295 7,000 110 6,350 100 ﬁ g)

2.5 38,000 1,900 9,600 480 6,200 140 5,550 125 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 3,550 140 3,150 125 II—

6 16,000 2,000 4,100 520 2,950 145 2,650 130 E

8 12,000 1,900 3,050 505 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 2,060 505 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 1,350 470 990 115 880 105
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 Qe
tDJJE%'ﬁ%F cuT Do<03 1'58 0050 aEL%a ?S 0-22'3
$3=Dc 15D | 0.1D 79

1. 8. RV A ERIMEOS RBEOEVHDEHEAT I,

2. EEVHFRET R OGEERE. RUEREZRLHSTTHTIERAT S,

3. SIHIAENS . REIMICEL S DTRIEEODIBEVHEDERTELTTEL,

4. EROBIEHETHRRTY. REOMITICH T BTHIRMAIE LRESZICKA
KB TERET &L,

EEAIEIE HiGH-SPEED SIDE MILLING
INIEFICRAET HRIEPHIBICK DRI TN KKDERPHET,

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.

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

B3R E DT IT>TT S, cause fire. Be sure to use all proper fire-prevention measures.
w —RiEiE A - SRR SREH - TUIN\—R VM
tHI in- Aas MILD STEELS - CARBON STEELS HARDENED STEELS - PREHARDENED STEELS
MX\{FCI)EF':I(AL COPPER - COPPER ALLOY FC250 - SS400 - S55C SKT - SKDB1 - NAK55 - NAK8O - HPM1 - DH
~32HRC 33 ~41HRC 42 ~50HRC
206y EERE EDRE ElERE EDRE BEEE XDEE EEERE EDRE
MILL DIA. SPEED FEED SPEED FEED SPEED FEED SPEED FEED
(mm) (min—T) (mm/min) (min—T) (mm/min) (min—T) (mm/min) (min—") (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 1,650 455
dp de dp de
THARE Doc<8| 16D | 0.01D aL Dc<e¢8| 1D | 0.01D
(D= PUtr] L @ »8=Dc 15D | 0.02D % a #8=Dc 1D | 002D

1. BREBEDNYI= Tt 2% FALLEE0. BIIAGDYEICH T2 EERHRTT,

. BRESETTIEAEIRELETOT RAMOH ZEEIHE LI ICHERLEVWTTFEL,

3. I77O-&HEATEV, YEEFZFERAINZHERRERDIEVEDER
ELTTFEL,

4. EROEIIH<ETHERTY, EEOMIICH T 2EIZHIE ERESEICKRR
ICIECTEETEL,

N

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.

4. Refer to the table above to set the milling conditions in accordance with the
actual situation.
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P i Sy R I i T io oyt e T

o= MATERIAL COPPER - COPPER ALLOY

Hll2 ~32HRC 33 ~41HRC 42 ~50HRC

7% e Mz &5FE ElERE EDERE ElE5®EE XDEE EERE EDEE &R EDERE

1L'F = Do % SPEED FEED dp SPEED FEED ap SPEED FEED dap SPEED FEED dap

o (min—") (mm/min) (min—1") (mm/min) (min—T) (mm/min) (min=") (mm/min)

ﬁ 5 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 ’ 2.5 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 3.5 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 0.014 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 0.011
4 26,500 300 0.014 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
04 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 0.014
5 33,500 450 0.017 28,000 380 0.014 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
S 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
hARE ﬂ .
DEPTH OF CUT iz STE(;EG()JEJC%J?>
RR=Yn~
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X i - S MILD STEELTS : CAHBQN STEELS HARDENED %TKEElLgkaPBHWE'H’\?EEE%\IlE’\D‘AiTBEOEITa'-D’\E/SJA.IS'E'ESS STEELS t)J =
ATEIAL COPPER - COPPER ALLOY IFCiZI=10) » SX220010) - Eleele F|E
~32HRC 33 ~41HRC 42 ~50HRC Hll2
Sz | 5FE BEEE XDEE EERE EDERE ElERE EDERE EEEE XDERE % s
Do o0 SPEED FEED ap SPEED FEED dap SPEED FEED dp SPEED FEED dp 1L'F %
(min—") (mm/min) (min—") (mm/min) (min—") (mm/min) (min—1") (mm/min) =]
07 8 26,500 300 0.02 22,000 250 0.017 22,000 200 0014 20,000 150 0.011 ﬁ &
’ 10 26,500 300 0.01 22,000 250 0.008 22,000 200 0.007 20,000 150 0.006 w
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
= 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 0.011
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
AR 7 AR
ST GG 7/ a(1EDYHAH)
- T DEPTH OF CUT -
RR=IN

1.8, LY FFRBEDEVHNEERAT WL, )

2. REWPHBEANBOLIFITIE. MAQL(AMIVIZAMI—F2N) ¥ 23T 7 70— %2 HREOLET,

3. YIEEAE ERT2HE . HHMASCICNIABTICELAENDESHEATEV,

4. ERBEEHEMIICHTIATOIEVRELARREBRELLABDTY, EREERTTOTEREOMIICH T BUIHIZRMFIE ERESZICRRICKEL THRETF SV,

5. MIFERE. IR, MINRCE>TEHRBDRBEITH>TTFEL,

6. p0.5REBHIVIEE TR HEL/D) F10ULTIE, bTDPEAFOHKTHIBETIEFBIVETOT HIRRE R THHIZHEDOBEEEIToTTEL,

7. AEERENRETEHEEE AHEEEEE)EEE ERICHUTRICKETTIFTFEL,

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 cmlnting 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 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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o= MATERIAL COPPER - COPPER ALLOY
Hll2 ~32HRC 33 ~41HRC 42 ~50HRC
7% e Mz =5FE BElERE EDIEE ElE5 R XDEE BERE EDERE ElE®E EDERE
1L'|: = Do % SPEED FEED dap SPEED FEED ap SPEED FEED dp SPEED FEED dap
o (min—") (mm/min) (min—1") (mm/min) (min—") (mm/min) (min=") (mm/min)
ﬁ % 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 0.1 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
3 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 0.1 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 0.312 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 0.24 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 0.1 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
P 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 0.011 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
=2 10 14,500 1,300 0.396 12,000 1,100 0.33 11,000 1,000 0.28 9,000 700 0.22
ThARE % l
DEPTH OF CUT //////// SK;E(SEOSEJ&JJ;)
RR=Yn~
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X i - S MILD STEELS - CARBON STEELS HARDENED %TKEE-Lng%HwE»H@EEEEQ-ESATBEOEITE#ASAWSEESS STEELS t)J =
ATEIAL COPPER - COPPER ALLOY IFCiZI=10) » SX220010) - Eleele F|E
~32HRC 33 ~41HRC 42 ~50HRC Hll2
Sz | 5FE BEEE XDEE EERE EDERE ElERE EDERE EEEE XDERE % s
Do o0 SPEED FEED ap SPEED FEED dap SPEED FEED dp SPEED FEED dp 1L'F %
(min—") (mm/min) (min—") (mm/min) (min—") (mm/min) (min—1") (mm/min) =]
12 14,500 1,300 0.276 12,000 1,100 0.23 11,000 1,000 0.19 9,000 700 0.15 ﬁ &
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 0432 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 0.24 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
4 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
AR % AR
DEPTH OF CUT 2 a0 (1 ElDL)iAZ)
WF DEPTH OF GUT

188, ALY P EIREORVHDEIFERATIV,

2. RESPBANBMOLIFITIE. MQL(AAILIZA DI —F28) £33 T 7 70— #HRVOELET,

3. HEEZ EAT 2B E . HHMASCICNIARICELAEDESHEATEWL,

4. ERESEEHBMICEIIAFMDIEVRELARRERELLAHDTY, BEEERTTOTEROMIICH T 2Y)EIEM4IE ERESZ(RRITEL THETF SV,

5. IKERE. IR, MI NSRS > THREDABETH>TFEL,

6. p0.5KHEH B VIFE TR FE(L/D) P10ULTIR. bTHEEFRODHMATIHB/TZENBIETOT EHIRRE RTHIGZEDRBEIT>TTEL,

7. BEREFRETHHEE AHERELXRREEZ ERICHUTRULEETTFTTEWL,

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 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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. tIHIREFEER Recommended Milling Conditions
WXL-LN-EMS

)
m
Q
o
=
=
Z
5 | — i3 A - R WEH-TUN\—RUH - 27V
= HHEI - SASE MILD STEELS - CARBON STEELS HARDENED STEELS - PREHARDENED STEELS - STAINLESS STEELS
)J = WORK . FC250 - SS400 - S55C SKT - SKDB1 - NAKSES5 - NAK8O - HPM1 - DH
i = MATERIAL COPPER - COPPER ALLOY
EJ% ~32HRC 33 ~41HRC 42 ~50HRC
Q
K2 Sz | 5FE BERE EDERE ElE5®E XDEE EEERE EDEE ElERE EDERE
1:': = Do ) SPEED FEED dp SPEED FEED ap SPEED FEED dap SPEED FEED dap
i o e (min—T) (mm/min) (min—") (mm/min) (min—") (mm/min) (min—") (mm/min)
=
> 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>\<I 6 32,500 1,900 0.08 27,000 1,600 0.07 26,000 1,350 0.06 20,000 900 0.04
|,— 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/l 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 0.1 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 1450 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 1450 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
FhARE 7\ .
DEPTH OF GUT [ a(1EOYAH)
— T DEPTH OF CUT

RR=IA
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. tHIRHEFEER Recommended Milling Conditions
WXL-LN-EMS

)
m
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BN-T&) 5
mﬁu*a. _ﬁ*giﬁﬁﬁm * Fﬁ?ﬂ %’agm ‘7U/\—Fy§ﬁ 'Zj_—yljzm E
ﬁﬁ ° ﬂﬂﬁﬁ MILD STEELS - CARBON STEELS HARDENED STEELS - PREHARDENED STEELS - STAINLESS STEELS t =
WORK . FC250 - S5400 - S55C SKT - SKD61 - NAK55 - NAK8Q - HPM 1 - DH )J =
MATERIAL COPPER - COPPER ALLOY i =
~32HRC 33 ~41HRC 42 ~50HRC Ei]%
Q
Sz | 5FE ElE5®E XDEE EERE EDERE BERE EDERE Bl R EDEE O
D ) SPEED FEED ap SPEED FEED dap SPEED FEED dap SPEED FEED dp 1&': =
c e (min—") (mm/min) (min—") (mm/min) (min—T) (mm/min) (min—") (mm/min) ﬁa
=
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 2
8 19,000 2,550 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 |IE
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
5 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 1,600 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 1,050 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 0.11 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
AR AN .
DEPTH OF CUT 2 a (1 ElDE)iAA)
WF DEPTH OF GUT

18, LY FFRBEOEVHNDEERATEWL,

2. REFEPBANFOTHITIE. MQL(FMIWIZA =T F) £ T 7 TO-&#RVLET,

3. IEEAE ERAT 2B A HHMASCICHNIARTICELA-ENDESHEATEV,

4. ERBESEHEMIICHTIATOIEVRELARREBRELLABDTY, ERERERTTOTEREOMIICH T BUIHIZMFIE ERESZICRRICEL THRETF SV,

5. MIFERE. IR, MINRCE>TEHRGDRBEITH>TTEL,

6. B TR FEL/D) 10U ETIE. bTFHhEAFOHMATIFIETEZZEFBYETOT HIEIRRE R TEHIREORBEEITTTFEL,

7. BEERENRETZHEEE AHREEEE)EEE ERICHUTRICKETTIFTFEL,

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 Cllli‘ting 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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. tIHIREFEER Recommended Milling Conditions
WXL-EBD

EHELIE recuLAR MILLING

=s) [ =1 s —_~

S —AiEE A - SRR REM - TUN\—RVHl - AT VU

2 i - HEE MILD STEELS - CARBON STEELS HARDENED STEELS - PREHARDENED STEELS - STAINLESS STEELS

= M/\:‘/TOE?TAL COPPER - COPPER ALLOY FC250 - SS400 - S55C SKT - SKD61 - NAK55 - NAKSO - HPM1 - DH

= ~32HRC 33 ~41HRC 42 ~50HRC
£ = OERE EDRE| PHARS(mm) | @ERE X0RE| YHARS(mm) | @EEE EDEE| VBARS(Mm) | EEEE EDEE|  VHARS (mm)
) = R SPEED | FEED DEPTHOFCUT | SPEED | FEED DEPTHOFCUT | SPEED | FEED DEPTHOFCUT | SPEED | FEED DEPTH OF CUT
ﬁlj = min-) [@mm/min)|  ap Pf min=) [mm/min)|  ap Pf min-) [mm/min)|  ap Pf min=) |mm/min)|  ap Pf
% S 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
14: é 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
ﬁ g 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

w

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

R
R
R
R
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
E R 15 12,600 | 760 0.3 0.6 10,500 | 630 0.3 06 8450 | 405 0.3 06 7,400 | 290 0.15 0.3
B R 2 9,600 | 760 04 0.8 7,950 | 630 04 0.8 6,350 | 445 04 0.8 55650 | 370 0.2 04
B) 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 2,600 | 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 2400 | 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
o v B
thiARE 7 av
E)E?TH OF 2 7 f/ 77,
1. B, AV ARBRIMEDOHZBEOZVEDNEFERATE, 1. Use a rigid and precise machine and holder.
2. YIHREZHEEIFCE U DT REEHOIBEVEDERFELTTEL, 2. Use a suitable cutting fluid with high smoke retardant properties.
3. ERDEIIHETHERTT, REOMIICH T 388I&EIE ERESEICR 3. Refer to the table above to set the milling conditions in accordance with
BICICUTEHETEL, the actual situation.
MTERHUEFI ARG RIIAGRE. XYEEETIFTTFEWL, 3% When the length of tool extension from the machine is long, reduce the speed and feed.
MOKEZABF 15 LUTOMITIE, ERROBIEGRE. XUEEE1.5 ~ 215 LT 3% When B is less than 15°, speed and feed in the above table can be increased
B ENFIRET T, 1.5 ~2 times.

BEYIE HIGH-SPEED LIGHT MILLING

MITEFICFE HRIEPKIBICE DR TN RRDEBRPHIET, Caution: Sparks generated during operation or heat caused by tool breakage can
BAk 3R EDBTIT>TTFEL, cause fire. Be sure to use all proper fire-prevention measures.
Ik —ARiEIE R - RR FEH - TUIN\—R U
m . ﬂﬂﬁﬁ MILD STEELS - CARBON STEELS HARDENED STEELS - PREHARDENED STEELS
WORK X FC250 - $3400 - S55C SKT-SKD61-NAK55 - NAK8O - HPM 1+ DH
MATERIAL COPPER - COPPER ALLOY
~32HRC 33 ~41HRC 42 ~50HRC
EEERE [EDRE | PHARS(mm) | EEEE E0RE| VHARET(mm) | EEEE E0RE| VHARS(mm) | @EEE E0ERE|  PHARS (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—") |(mm/min) ap Pf (min=") | (mm/min) ap Pf (min—") | (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 3,670 840 05 4 2,850 660 0.32 1

s I B
T Lo |

DEpTH OF i

-

. BEEREOVY = T 2EFALIEE 0. BTAKOLIRIICHE 2 EERHRTT,

-

. The indicated speeds and feeds are for high speed light milling with high speed/

2. BRENETTAEREPRELETOT FAMOH 25 EHEEIHFERLEVTTE, high precision machining centers.
3. I77O—%IEATEV, YIEAFEEAShHEEEREHDIEVLDER 2. Because tools can cause sparks, do not use flammable fluids.

ELTTEL, 3. We recommend using an air blow. If using cutting fluids, use a high quality fluid
4. LROEIZH<ETHARTY, EEOMIICHT2EEIREGIE LRESEICRK with smoke retardant properties.

BRI U TEET S, 4. Refer to the table above to set the milling conditions in accordance with
MIFZALMIS LUTOMITIE, LRROEEGEE, XK EEE1.2 ~1.55ICEIF3 the actual situation.

CEDTFRETTY, % 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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WXL-LN-EBD E#81Hl recuLAR MILLING

— A . E . — K
HEI i - SEE MILDﬂ§T*I§1LES%§@BO’NIS%E%ﬁLS HAHDE@E%@ELZ%@LAREE(EESTEELS .
WORK MATERIAL COPPER - COPPER ALLOY FC250 - SS400 - S55C SKT-SKD61- NAKE5-NAK80-HPM1-DH 3
~32HRC 33 ~41HRC 42 ~50HRC 2
- | B]F [EEEEbes] JEEC mmsssnss UARC( (mes soms| OAKCT() (mmemlsoss| DOEC()
(mm) (min=") | (mm/min) | gp Pf (min=") | (mm/min) | gp Pf (min=") | (mm/min) | gp Pf (min=") | (mm/min) | gp Pf i
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 ?ZJ %
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 EIJ =
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 14: %
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 % %
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 >|_<
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 |0.01 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 |0.01 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
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
015 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
4.5 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
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
HARE
DEPTH OF CUT W*:ap
)0
Pf PN

B, Ly MERBEORVEDECEATEL, )

REPBEANBOYHITIE. MAQL(AMIWVIZAMI—F2N) ¥ 3T 7 70— 2 HREVLET,

YEEFZERT 2B A HHMASCICNIARICELASDESHEATEV,

ERBESHEMIICHTIATOIEVRELARREBRELLASBDTY, EEIERTIOTEREOMIICH T BEIHIZRMFIE ERESZBICRRICEL THE TS,
MIFEE. MIFAR TN RIS LS THREDHEEITOTTEL,

¢0.5(R0.25) Killidh BV 3B TR FE(L/D) H10UETIE. b EAROBMATINETZELrHUETOT YIHIRRE RTOEIREDOHAEEIT>TTE,
BHEEREFRETHHEE . AHEREEXREEEZ ERICHLTRAUEETTIFTTEL,

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 CLlnting 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.

N o0 ARNS NOOAONS
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&
s
E AIN=2 &0
S o [TuEE M . BREEg) SEESSH . | — R/
IR L et e o
= WORK MATERIAL COPPER - GOPPER ALLOY
ﬁu% _ ~32HRC _ 33 ~41HRC_ 42 ~50HRC
S8, | == Emmmenms] PRESGy) meeswoms DRACh) mmEssnEm| D2EC0)) mwmsslspEE D2EC00)
14: g (mm) (min=) | (mm/min) | gp Pf (min=) | (mm/min) | gp Pf (min=) | (mm/min) | gp Pf (min=") | (mm/min) | gp Pf
ﬁ % 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 | 20,000 160 | 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 | 20,000 160 | 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
3.5 30,000 375 |0.045 | 0.12 |25,000 250 | 0.03 | 0.06 | 24,000 200 | 0.03 | 0.04 | 24,000 200 | 0.03 | 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 | 20,000 160 | 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 | 20,000 160 | 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 | 20,000 160 | 0.02 | 0.02
7.5 |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
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 | 008 | 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 | 008 | 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
0.4 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 | 18,000 150 | 0.04 | 0.06 | 17,000 150 | 0.04 | 0.05 | 17,000 160 | 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 | 17,000 160 | 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
FhARE
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e
g
BiN=J &) %
— RIS R - R AEW- JU/\—F# =
1R EI+ i - HEE MILD STEELS - CARBON STEELS HARDENED STEELS- PREHARDENED STEELS ] =
WORK MATERIAL COPPER - COPPER ALLOY FC250 - SS400 - S55C SKT-SKD61- NAKE5-NAK80O-HPM1-DH =
_ ~32HRC 33 ~41HRC 42 ~50HRC_ &ill %
n | 5= [EEE=eoss DAASh) weslepes| D270 [aweslmosm| DARS) mmeslsmm| DAASh  Zeo
(mm) (min=") | (mm/min) |  gp Pf (min=") | (mm/min) | gp Pf (min=") | (mm/min) | gp Pf (min=") | (mm/min) | gp Pf 14: %
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 % %
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 | 14,000 150 | 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 | 11,000 150 | 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 9,000 150 | 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 | 0.15 | 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 | 0.15 | 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 | 0.15 | 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
ARE e
DEPTH OF CUT W 7ap
A
Pf RN=UA

LB, ALY MERBEOEVSNEIHERAT S,

REFPHRANBFONHITIE, MQL(AAIWIZI =T M) $12B3IT7TO—EHRVELET,

PEEFZERT 258 HHMASCICNIARICELASEDESHEATEWL,

EREIESHEMIICHTIAFTOIEVRELARREBRELLABDTY, EEIERTIOTEEOMIICHE T BEIHIFRM4IE ERESZBICRRICEL THE TS,
MIFEE. MIFR NI NRCES>TREDRBEIT>TTFEL,

¢0.5(R0.25) Killidh BV IE TR FE(L/D) H10ULETIE. b D EAEFROBATINET I EPrHUETOT PIHIRRE R TOHIREDOHAEEIT>TTEL,
BHEEREFRETHHEE AHERELXREEEZ ERISHUTRAULEETTFTTEL,

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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IR L et e o
= WORK MATERIAL COPPER - COPPER ALLOY
Eil % _ ~32HRC _ 33 ~41HRC_ 42 ~50HRC
ko o | Ers [ammmms| RS mmmslaoas BARS() |emms|svmm| PARS) mmms|svam| PRS0
14: g (mm) (min=) | (mm/min) | gp Pf (min=) | (mm/min) | gp Pf (min=) | (mm/min) | gp Pf (min=") | (mm/min) | gp Pf
ﬁ% 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 0.24 | 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 | 009 | 0.18 | 11,000 300 | 0.09 0.16 | 11,000 300 | 0.09 0.12
D 5 12 16,500 600 [0.13 0.36 | 14,000 400 | 009 | 0.18 | 11,000 300 | 0.09 0.16 | 11,000 300 | 0.09 0.12
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 0.56 | 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 | O.1 0.28 | 13,600 500 | 0.1 0.2
10 14,000 750 |0.15 0.56 | 13,000 500 | 0.1 0.28 | 10,000 300 | O.1 0.28 | 10,000 300 | 0.1 0.2
12 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
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 0.42 | 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 0.42 | 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 0.42 | 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 0.42 | 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 0.42 | 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 0.42 | 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 0.42 | 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 0.42 | 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 | 03 10,000 600 | 0.1 0.25
156 14,000 600 |0.18 0.7 10,000 400 | 0.12 | 0.35 8,500 300 | 0.12 | 03 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 | 02 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 0.42 7,500 600 | 0.15 0.42 7,500 600 | 0.156 0.3
8 12,000 900 0.2 0.84 9,500 600 | 0.15 0.42 7,500 400 | 0.156 0.36 7,500 400 | 0.156 0.3
10 12,000 900 0.2 0.84 9,500 600 | 0.15 0.42 7,500 400 | 0.156 0.36 7,500 400 | 0.16 0.3
12 10,000 900 0.2 0.84 9,500 600 | 0.15 0.42 7,500 400 | 0.15 0.36 7,500 400 | 0.156 0.3
14 10,000 900 0.2 0.84 9,500 600 | 0.15 0.42 7,500 400 | 0.15 0.36 7,500 400 | 0.156 0.3
15 15 10,000 600 |0.2 0.84 8,500 400 | 0.15 0.42 6,500 250 | 0.15 0.36 6,500 250 | 0.156 0.3
16 10,000 450 |0.2 0.84 8,500 300 | 0.15 0.42 6,500 250 | 0.15 0.36 6,500 250 | 0.156 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 | 0.156 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 | 03 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 | 03 6,000 200 | 0.09 | 0.156
195 10 10,000 | 1,050 |04 0.98 | 8,500 700 | 0.15 | 049 6,500 500 | 0.156 | 042 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 0.42 6,500 400 | 0.156 0.35
thiAzRS
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B
B
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— RIS R - R AEW- JU/\—F# =
1R EI+ i - HEE MILD STEELS - CARBON STEELS HARDENED STEELS- PREHARDENED STEELS ] =
WORK MATERIAL COPPER - COPPER ALLOY FC250 - SS400 - S55C SKT-SKD61- NAKE5-NAK80O-HPM1-DH =
_ ~32HRC 33 ~41HRC 42 ~50HRC_ &l %
o | M® [pEEsEoms| DRECQY) mwssieoms DARST |awes spmm| DRRSD mmemleoms| DRECGD el
(mm) (min=") | (mm/min) |  gp Pf (min=") | (mm/min) | gp Pf (min=") | (mm/min) | gp Pf (min=") | (mm/min) | gp Pf 14:%
20 8,000 750 |04 0.98 | 7,500 500 | 0.15 | 049 5,500 300 | 0.15 | 042 5,500 300 | 0.15 | 0.35 ﬁ %
25 8,000 600 (04 0.98 | 7,500 400 | 0.15 | 049 5,500 275 | 0.15 | 042 5,500 275 | 0.15 | 0.35 W
175 30 8,000 450 |04 0.98 | 7,500 300 | 0.15 | 049 5,500 250 | 0.15 | 0.35 5,500 250 | 0.1 0.2 )L(
35 8,000 375 |04 0.98 | 6,000 250 | 0.15 | 049 5,000 200 | 0.15 | 0.35 5,000 200 | 0.1 0.2 II_
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 |0.5 128 | 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 |0.5 128 | 7,500 600 | 0.2 0.64 6,000 400 | 0.2 0.6 6,000 400 | 0.2 04
12 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
14 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
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 (05 128 | 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 |05 128 | 6,000 400 | 0.2 0.64 5,000 250 | 0.2 0.6 5,000 250 | 0.2 04
25 7,000 600 |05 128 | 6,000 400 | 0.2 0.64 5,000 250 | 0.2 0.6 5,000 250 | 0.2 04
30 7,000 600 (04 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 (04 128 | 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 | 025 | 09 5,000 750 | 025 | 07 5,000 750 | 025 | 05
15 9,000 | 1,350 |0.6 1.8 6,500 900 | 025 | 09 5,000 750 | 025 | 07 5,000 750 | 025 | 05
20 7,000 750 |06 1.8 6,500 500 | 025 | 0.9 5,000 400 | 025 | 0.7 5,000 400 | 025 | 05
25 6,000 750 |0.6 1.8 5,000 500 | 025 | 09 4,000 250 | 025 | 07 4,000 250 | 025 | 05
25 30 6,000 750 |0.6 1.8 5,000 500 | 025 | 09 4,000 250 | 025 | 07 4,000 250 | 025 | 05
35 6,000 750 |0.6 1.8 5,000 500 | 025 | 09 4,000 250 | 025 | 07 4,000 250 | 025 | 05
40 5,000 600 |04 1.8 4,000 400 | 025 | 08 4,000 200 | 025 | 06 4,000 200 | 0.2 0.25
45 5,000 600 |04 1.8 4,000 400 | 025 | 08 4,000 200 | 025 | 06 4,000 200 | 0.2 0.25
50 5,000 450 |04 1.8 4,000 300 | 025 | 09 4,000 200 | 025 | 06 4,000 200 | 0.2 0.25
10 7,000 | 1,500 |0.75 24 5,500 | 1,000 | 0.3 12 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 12 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 12 4,500 400 | 0.3 0.96 4,500 400 | 0.3 0.6
3 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
35 5,000 600 [0.75 24 4,000 400 | 0.3 12 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
ThARE 4
DEPTH OF CUT W a
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1 #H, ALY MERBEDEVSDEHEATEL,

2. RESPBANBOLIEITIE. MAQL(AAIVIZA DT —F28) $3T7 70— %2R OLET,

3. HIAEZ EAT B8 HHMASCICNIARICELEDESHEATEL,

4. LRIEFEHEMITICHIIAEFOIEVRELARRERELLADHDTY, ERERTIOTEEOMIICS T BEIEIRGE LRESEBICRRICECTHRET SV,

5. MIRE. MIFR MINRCE>TEREDOREEITH>TTEL,

6. ¢0.5(R0.25) kilidh L IE TR FE(L/D) H10ULETIE. I EEFROMATINETZEXrHUETOT PIHIRRE RTOHIZREDOHEEIT>TTEL,

7. BEEREFFETIHEE . AHERELEVEEE ERICHULTRACEETTFTTEL,

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 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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— & . =S SEEaSm .- S — K33
== e El+F i - AEE MILD&SQT*ijLESF(H]ﬂBOINIiﬁEImLS HARDENJI?IE?EELz#%IE}\-iAREEﬁEiFSTEELS
m WORK MATERIAL COPPER - COPPER ALLOY FC250 - 55400 - S55C SKT-SKDB1- NAKE5-NAK8O- HPM1- DH
% _ ~32HH(}: _ 33~41HR\C~ 42~50HR\C~
D . [=® e GRS seasene S5 emseos] SES0D wms o] SRRSO
i (mm) (min=) | (mm/min) | gp Pf (min=) | (mm/min) | gp Pf (min=) | (mm/min) | gp Pf (min=) | (mm/min) | gp Pf
t)J ,% 0.3 |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
‘E’IJ % 0.05 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
7%§ 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
1’-1: 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
ﬁ% 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( . 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
D 25 = = = = = = = = = = = = = = = =
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
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
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
0.15 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 — — — — — — — — — — — — — — — —

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

5 — — — —_ p— — — — p— — j— —_ — — — —_

05 |50,000| 1,100 |0.015 |0.04 50,000 920 |0.01 0.02 50,000 870 |0.01 0.02 50,000 870 |0.01 0.02
0.75 |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
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
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
0.2 3 48,000 540 |0.0075|0.02 |43,000 500 |0.005 |0.01 43,000 470 |0.005 |0.01 43,000 470 |0.005 |0.01
3.5 45,000 460 |0.0075|0.02 |40,000 420 |0.005 |0.01 40,000 400 |0.005 |0.01 40,000 400 |0.005 |0.01
4 40,000 400 |0.0075|0.01 36,000 370 |0.005 |0.005 | 36,000 350 |0.005 |0.005 | 35,000 340 [0.005 |0.005

—

—_

—_

45 - - — - - - — - - - - — - - - -
5 — — — — - - — - — — — — — - i —
55 - - - - - - — - - - - — - - - -
6 — — — — - i — - — — — — — - i —
1 |50000] 1420 |0.0225|0.045 |50,000| 1,100 |0.015 |0.03 |50,000| 1,050 [0.015 |003 |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 |003 |50,000| 1,050 |0.015 |0.03
2 |50000] 1,400 |0.0225|0.045 |50,000 | 1,000 [0.015 |0.03 |50,000| 950 [0.015 |003 |50000| 950 [0.015 |0.03
25 |50,000| 1,380 |0.0225(0.045 |50,000 | 1,000 [0.015 |0.03 |50000| 950 [0.015 |0.03 |[50,000| 950 [0.015 |0.03

025 3 |50000] 1.190 (0015 |0.04 |48000| 900 [001 |002 |48000| 850|001 |002 |48000| 850 (001 |0.02
35 |50.000| 1,140 |0.015 [0.04 |45000| 700 [001 |0.02 |45000| 650 [0.01 |002 |[45000| 650 [001 |0.02
4 |45000| 1,000 0015 |002 |43000| 600 |001 |001 |43000| 570|001 001 |43000| 570|001 [0.01
45 |[38000| 940 (0015 |002 [38000| 500 |001 [001 |38000| 470|001 (001 |38000| 470|001 [001
5 |30000| 760 [0.0075/002 [30000| 400 |0.005 [0.01 |30000| 380 0005 |0.01 |29000| 360 |0.005 |0.01
55 - - - - - - - - - - - - - - - -

PhARE

DEPTH OF CUT —-
ooy ar
Z sz%%

RR=Tn~
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B
B
BiN=J &) =
— RIS R - R AEW- JU/\—F# =
1R EI+ i - HEE MILD STEELS - CARBON STEELS HARDENED STEELS: PREHARDENED STEELS ] =
WORK MATERIAL COPPER - COPPER ALLOY FC250 - SS400 - S55C SKT- SKD61- NAK55-NAK8O - HPM1- DH =
_ ~32HRC 33 ~41HRC 42 ~50HRC_ &l %
n | M® [pEEEEms| DRECQY) mwssieoms DARS( |awes spmm| DARSD mmemleoms| DRESGD 2o
(mm) (min=") | (mm/min) |  gp Pf (min=") | (mm/min) | gp Pf (min=") | (mm/min) | gp Pf (min=") | (mm/min) | gp Pf 14:%
7 - — — — - — — — - - — — - - - — W
0.25 8 - — — — - — — — - - — — - - - — )L(
9 - — — — - — — — - - — — - - - — II_
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
15 |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 |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 | 1,650 |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 45,000/ 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 |45000| 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
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 p— p— — — — — — — — — a— — — — — —
75 = = = = = = = = = = = = = = = =
8 p— p— — —_ — — — — p— p— p— — — — — —
8.5 = = = = = = = = = = = = = = = =
9 p— p— — — — — — — p— p— p— — — — — —
9.5 = = = = = = = = = = = = = = = =
10 = = = = = = = = = = = = = = = =
11 = = = = = = = = = = = = = = = =
12 = = = = = = = = = = = = = = = =
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
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
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
04 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 - — — — - — — — - - — — - - - —
o 25 |50,000| 3,270 |0.075 |0.2 50,000 | 3400 (0.05 |O.1 50,000 | 3,200 |0.05 |O.1 50,000 | 3,200 |0.05 |O.1
3 50,000 | 3,060 |0.075 |0.2 45,000 | 3,200 (0.05 |O.1 45,000 | 3,000 (005 |0O.1 45,000 | 3,000 [0.05 |0.1
ThARE e
DEPTH OF CUT W a
A
Pf FRTA

18, ALy PERBEOEVHDESEATI,

2. REMOBEANBMOLIFITIE. MAQL(AAIVIZA M —F28) ¥ 23T 7 TO— &RV LET,

3. HIEAZ ERAT 258 HEMASCICNIARTICELASEDETHERATEL,

4. ERBEEHMIICHTIAFDIEVRELARREBELLAHDTY, EEERTTOTEEOMIICH FBEIHIZMEIE ERESEICRRICEU TERETF S,

5. MIFEE. MIAKR. MINRCE>TREDRBEIT>TT L,

6. ¢0.5(R0.25) Kiilidh B\ 3B TR FE(L/D) HF10ULETIE. b P EAROEATIRETIELFBIETOT YIHIRRE RTHHIEHEOHAEEIT>TTEW,

7. BEERENPTETHER AHEEREEENEEE ERICHUTRICKETTIFTTFEL,

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 ctiming 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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WXL-LN-EBD &E3& I HiGH-SPEED LIGHT MILLING

&
s
E HiN-T &4
g — ERS - ey = T J\— RS
gE ol e i e et el s
= WORK MATERIAL COPPER - COPPER ALLOY
ﬁu% _ ~32HRC _ 33 ~41HRC_ 42 ~50HRC.
%5 q | ErE mmmmcms| RS mmmslams IRRS() (emms|spmm| PAES) mmmsavam| JRES()
14: g (mm) (min=) | (mm/min) | gp Pf (min=) | (mm/min) | gp Pf (min=) | (mm/min) | gp Pf (min=) | (mm/min) | gp Pf
ﬁ % 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 |0O.1 36,000 | 2,100 |0.05 |O.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 |0O.1 30,000 | 1,900 |[0.05 |O.1 30,000 | 1,900 |0.05 0.1
:Z 7 30,000 | 2,350 |0.075 |0.15 27,000 | 1,700 |0.05 |0O.1 27,000 | 1,600 (005 |O.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 |0O.1 26,000 | 1,500 (005 |O.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 | 2600 |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 |O.1 20,000 | 1,100 (005 |O.1 18,000 990 [0.05 |0.1
oG 12 20,000 | 1,000 |0.045 |0O.1 19,000 900 [0.03 |0.05 17,000 850 [0.03 |0.05 16,000 800 [0.03 |0.05
14 — - — — — — — — — — - — — — — —
16 — - — — — — — — — — - — — — — —
18 - - - — - — - — - - - — — - - —
20 - - - — - — - — - - - — — - - —
24 - - - - - - - - - - - - - - - -
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| 4110 |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 | 2400 |0.15 |0.3 24,000 | 2,000 |0.075 |0.15 24,000 | 1,900 |0.075 |0.15 24,000 | 1,800 |0.075 |0.15
G55 12 24,000 | 1,400 0.15 |0.2 21,000 | 1,400 |0.075 |0O.1 21,000 | 1,300 (0.075 |O.1 21,000 | 1,300 (0.075 |O.1
14 22,000 | 1,400 |0.1 0.2 18,000 | 1,200 |0.05 |O.1 18,000 | 1,100 |0.05 |O.1 17,000 | 1,100 |0.05 |O.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 | 2400 |0.12 |0.2 21,000 | 1,800 |0.05 |0O.1 21,000 | 1,700 |0.05 |O.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 | 3200 |0.18 |0.54 |24,000| 3,000 009 |0.27 24,000 | 2,800 |0.09 |0.27 23,000 | 2,600 |0.09 |0.27
09 12 22,000 | 2,500 |0.18 |0.36 18,000 | 1,800 |0.08 |0.18 15,800 | 1,500 |0.09 |0.18 14,700 | 1,350 |0.0S |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 — — - - - - - - - — — - - - - -
AR
DEPTH OF CUT 7 a

RR=Tn~
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0
m
o
s
=Sk s
=
) N —RIBERE - AW AEHE-TU/\—FUH g
?ﬁﬁ']ﬁ iﬁ * ﬁﬁmﬁ MILD STEELS - CARBON STEELS HARDENED STEELS- PREHARDENED STEELS t =
WORK MATERIAL COPPER - COPPER ALLOY FC250 - SS400 - S55C SKT- SKD61- NAK55-NAK8O - HPM1 - DH )J =
~32HRC 33 ~41HRC 42 ~50HRC gllz
TS D5 EIAZRS (mm) TR D5 YIAZRE (mm) i EDbj EIAZRS (mm) GRS | ED3 EIAZRS (mm) 29
R E-EFQE %EE%SE ﬁFDE’E%E DEPTH OF CUT I%%KE%SE ﬁFDE)E%E DEPTH OF CUT %EE%SE ﬁFDE’E%E DEPTH OF CUT %%KE%[? LFDEE%E DEPTH OF CUT RS
(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 | 5,800 |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 ﬁ%
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 wW
6 38,000 | 4,000 (0.2 0.4 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 0.4 25,000 | 2,600 |0.1 0.2 25,000 | 2,400 |0.1 0.2 23,000 | 2,200 |0.1 0.2 |I_
10 22,000 | 3,050 |0.2 0.4 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 5
14 15,000 | 2400 |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 |0O.1 11,000 | 1,100 |0.05 0.1 10,000 | 1,000 005 |0.1
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 | 1,800 025 (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 | 4,800 |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 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
14 22,000 | 2,900 |0.3 06 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 (025 |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 |O.1 12,000| 1,100 |0.05 |0.1 9,000| 820 [005 |O.1
30 |12000| 1,000 0075 [0.1 |10000| 800 [0.03 [005 | 9000| 760|003 |005 | 7800| 590 |0.03 |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 | 2,200 [0.125 (0.2 10,000 | 1,600 |0.05 |O.1 10,000 | 1,500 |0.05 0.1 8,000 | 1,200 |0.05 0.1

hARE N
DEPTH OF CUT 7 a

1.8, ALYy FFRBEOEVWSDEIHEATEWL,

2. REMPBANBOLIEITIE. MAQL(AAIVIZA DI —F28) £ 3T 7 70— %2R O/LET,

3. PIEEF A ER T3 EEE. HEMASTICMIARICELAZHDETHERATEL,

4. LRIEFEHEMIICHIIAFOIEVRELARRERELLAEHDTY, ERERTIOTEEOMIICHFBEIEIRGE LRESEBICRRICECTHERET S,

5. MIREE. MIFR. MINRCE>TREDREEIT>TTFEL,

6. ¢0.5(R0.25) Kiflidh BV IE TR FE(L/D) HF10ULETIE. bFPEEFROEATINETZEPrHUETOT PIHIRRE RTOHIZREDOFEEEIT>TTEL,

7. BEEREFTET2HEE BHERELXVEEL ERICHUTRICKETTFTTEL,

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 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.

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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= WORK MATERIAL COPPER - COPPER ALLOY
Eu% _ ~32HRC _ 33 ~41HRC_ 42 ~50HRC.
%5 g | or= EmEsfEoms] SARCn) emssEoas| YRSy |mwmanlzpme] JORS()) (mmaslaoms| PRACO)
14:5 (mm) (min=) | (mm/min) | gp Pf (min=) | (mm/min) | gp Pf (min=") | (mm/min) ap Pf (min=") | (mm/min) ap Pf
i%% 35 10,000 | 1,200 |0.1 0.1 10,000 | 1,000 |0.05 |0.05 |10,000| 950 |0.05 |0.05 7000| 670 [005 |0.05
T 1.75 | 40 - - - - - - - - - - - - - - - -
X 45 - - - - - - - - - - - - - - - -
t 8 31,000 | 5,700 |0.4 1 31,000 | 5,700 |0.2 05 31,000 | 5,700 |0.2 05 24,000 | 4,400 |0.2 05
N 10 25,000 | 4,500 |0.4 1 25,000 | 4,500 |0.2 05 25,000 | 4,200 |0.2 05 20,000 | 3,300 |0.2 05
E 12 20,000 | 4,000 |0.4 1 20,000 | 3,600 |0.2 05 20,000 | 3,400 |0.2 05 16,000 | 2,700 |0.2 05
D 14 20,000 | 4,000 |0.4 1 20,000 | 3,600 (0.2 05 20,000 | 3,400 |0.2 05 16,000 | 2,700 |0.2 05
15 20,000 | 4,000 |04 1 20,000 | 3,600 |0.2 05 20,000 | 3,400 |0.2 05 16,000 | 2,700 |0.2 05
16 20,000 | 3460 |04 06 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 |0.4 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 |0.25 |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 | 2,850 |0.25 |04 14,000 | 2,400 (0.1 02 14,000 | 2,200 (0.1 02 11,000 | 1,700 |0.1 0.2
35 14,000 | 2,200 |0.25 |04 12,000 | 1,800 (0.1 02 12,000 | 1,700 (0.1 02 9,000 | 1,700 (0.1 0.2
40 12,000 | 1,600 |0.125 |0.2 10,000 | 1,300 |0.05 |0.1 10,000 | 1,200 (005 |0.1 7.000| 840 (005 |01
45 - - - - - - - - - - - - - - - -
50 - - - - - - - - - - - - - - - -
10 25,000 | 5,600 |0.5 125 |25,000 | 5400 |0.25 |05 25,000 | 5400 |025 |05 19,000 | 4,000 (025 |05
15 20,000 | 4,400 |0.5 125 |20,000 | 4,200 |0.25 |05 20,000 | 3,900 |025 |05 16,000 | 3,100 (025 |05
20 18,000 | 3,800 |0.5 125 |16,000| 3,500 |0.25 |05 16,000 | 3,300 (025 |05 12,000 | 2,400 (025 |05
25 20,000 | 3,400 |0.4 075 |15,000| 3,200 |0.2 0.3 15,000 | 3,000 |0.2 0.3 12,000 | 2,400 (0.2 0.3
25 30 16,000 | 2900 |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 | 2200 |0.25 |0.756 [12,000 | 1,600 |0.1 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 |05 10,000 | 1,200 |0.1 02 10,000 | 1,100 [0.1 0.2 8000| 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 8000| 800 |0.1 0.1 8000| 760 |0.1 0.1 6000| 570 |0.1 0.1
10 22,000 | 5900 [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 | 4,400 |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 |0.6 125 [12,000 | 3,200 |0.3 05 12,000 | 3,000 (0.3 05 9,000 | 2,250 |0.3 05
3 30 10,000 | 3,200 |0.6 125 |10,000 | 2,600 0.3 05 10,000 | 2,400 (0.3 05 8,000 | 1,900 |0.3 05
35 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
40 9,000 | 2,800 |0.4 0.75 9,000 | 2,000 |0.2 03 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 03 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 5500 | 1,100 |0.2 0.3
iARE
DEPTH OF CUT 7, 778;3

CEBL. LY M FRIBENEVWLDESHEATEWL, )

REMPEANFOLIEITIE. MQL(AAIVIZX NI =T N) ¥ /23 I7 70— 2 HRVZLET,

YEmFEFERAT 258 HEMESTICMIARICELEZHDEIFEATIL,

EREFSHEMIICHETIEFOIEVRELARREBELELEZHDOTY, ERERTTOTEREOMIICHTEHIZAFRF LRESEBICRRICEL TERETF S,
INIFEE. IR MT/S RS K> TERBDABEITOTTEL,

¢0.5(R0.25) kifidh BV FE TR FE(L/D) H10ULETIR. hFHEEFRDEATIFBTZ LB ETOT PHIRRE RTHHIZHOREBEIT>TTEL,
BEEEFFETIHEE . AHEEEEXVEEL ERICHUTRICEERTTIFTTFEL,

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 cu.lntting 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.

N PO AONS NOOR®N
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| PEEIEEEEES
WXL-PC-EBD E#]#l recuLAR MILLING

e Ny SEEESH . 1)) \— R~/
HREI ih - S E M\LD%?&E%%@BOINIQ%E@S HARDE!\fﬁ?@ELzé{E:AREEﬁiﬁSTEELS =
IR MATEEIAL COFFER - COFRER ALLGY FC250 - 55400 - S55C - NAK5S SKT- SKDB1- NAKS5-NAK8O - HPM1 - DH m
_ ~32HR9 _ 33~41HRP 42‘*-'50HR‘C~ %
(2 TerallRAR mmEmlanas] SRFCO emenlanas TARC mmaxlaome| SEAS(H) sman|sng| IRACO
6n Cuttngnge| (MIn~") | (mm/min) | gp Pf (min=) | (mm/min) | gp Pf (min=) | (mm/min) | gp Pf (min=) | (mm/min) | gp Pf it
1 32,000 200 | 0.02 0.02 |32,000 150 |0.01 0.01 32,000 150 |0.01 0.01 32,000 100 |0.005 | 0.005 t)J ,S
E 32,000 200 | 0.02 0.02 |32,000 150 |0.01 0.01 32,000 150 |0.01 0.01 32,000 100 |0.005 | 0.005 ‘E’IJ %
05° 27 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 %é
o1 ﬂ 0 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 14: %
3 32,000 100 | 0.01 0.01 |32,000 80 | 0.005 | 0.005 | 32,000 80 | 0.005 | 0.005 | 32,000 60 | 0.003 | 0.005 % %
2 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
1 275 32,000 150 |0.02 002 |32,000| 100 |0.01 |0.01 32,000 100 [0.01 |0.01 32,000 80 | 0.005 | 0.005 \;(V
T 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 IT
o i 32,000 600 |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 IE
o5 3 03 32,000 450 | 0.02 002 |32,000| 300 |0.01 |0.01 32,000 200 |0.01 |0.01 32,000 200 |0.01 |0.01 E
7 i 32,000 450 | 0.02 002 |32,000| 300 |0.01 0.015 | 32,000 200 |0.01 0.015 | 32,000 200 | 0.005 | 0.005 D
4 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 27,000 450 | 0.03 005 |32,000| 400 |0.015|0.025 | 32,000 300 |0.015|0.02 | 32,000 300 |0.01 0.01
37 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
05° T 27,000 450 | 0.02 005 |27,000| 300 |0.015|0.025 | 27,000 200 |0.015|0.02 | 27,000 200 |0.01 0.01
T . 127,000 400 | 0.015| 0.05 |27,000| 300 |0.005 |0.015 | 27,000 200 |0.005 | 0.012 | 27,000 200 |0.005 | 0.01
o2 T 03 27,000 300 | 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
4 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
1 T 27,000 450 | 0.02 005 |27,000| 300 |0.015]|0.025 | 27,000 200 |0.015|0.02 | 27,000 200 |0.01 0.01
T 27,000 400 | 0.015| 0.05 |27,000| 300 |0.005 |0.015 | 27,000 200 |0.005 | 0.012 | 27,000 200 |0.005 | 0.01
4 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 0015
. T 27,000 450 | 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
05 T 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
T 21,000 300 | 0.02 0.03 |20,000| 200 |0.01 |0.015 | 20,000 150 |0.01 |0.01 20,000 150 |0.005 | 0.01
0.25 4 0.3° |32,000 600 | 0.04 005 |32,000| 400 |0.02 |0.025 | 32,000 300 |0.02 |0.02 | 32,000 300 |0.01 0.01
T 27,000 450 | 0.04 005 |32,000| 400 |0.02 |0.025 | 32,000 300 |0.02 |0.02 | 32,000 300 |0.01 0.01
1 T 27,000 450 | 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
T 21,000 300 |0.02 0.03 |20,000| 200 |0.02 |0.025 | 20,000 150 |[0.02 |0.02 |20,000 150 |0.01 0.01
? 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
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
T 30,000 375 [0.045 | 0.12 |[25000| 250 |0.03 |0.06 | 24,000 200 |0.03 |0.05 | 24,000 200 |0.03 |0.03
T 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
05° T 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
1o | 25000| 225 |0045| 0.12 |20000| 150 |003 |006 |20000| 150 |003 |004 |20000| 150 002 |002
? 25,000 225 [ 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
0.3 T 0.3° |20,000 150 |0.025 | 0.05 |20,000 150 |0.03 |0.06 |20,000 150 |0.01 0.04 | 20,000 150 |0.01 0.01
4 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
T 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
. E 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
10 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
? 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
? 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
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 |0.08
. T 24,000 375 | 0.06 0.12 |21,000| 250 |0.04 |0.06 19,000 200 |0.04 |0.05 19,000 200 |0.03 |0.05
05 T 24,000 375 | 0.06 0.12 |21,000| 250 |0.04 |0.06 19,000 200 |0.04 |0.05 19,000 200 |0.03 |0.05
04 ? 0.3° |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 |0.05
8 24,000 375 | 0.06 0.12 |21,000| 250 |0.04 |0.06 19,000 200 |0.04 |0.05 19,000 200 |0.03 |0.05
1 ? 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 |0.05
T 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 |0.02
hARE
DEPTH OF CUT W*:ap
A
Pf SN

ik, AL EBIEOEVSDECHERAT A, B EVSEIEEIHIRAEMATFE L,
TEDRNEEE RMRICIATIEATEL,

. SIHUERIBEICEL 2O T RERODEVSDERELTF AV, ERI7 T
—FERETHIRIR SR UM ORRIC I3, YHAR S LX) REET0% 2R T TTHEMBT L
CAMPHIAITI—FBORFAD L BBRERETH_ET. LWRELL mﬁ‘JﬂDIA‘TEEt’;U&ZT
- BEIHAFHIER TSRS PNIREEBRSNIBEICE. BEREEMATIHEATE,
HIRMEMBASBEL LTI S BHEIE RUREE T CTHEATE,

. SHIARHEH T2 EA P MIRELERSNHACE, LRLVSRHFEMATIHERATEL,

. 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 comers, 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.

ERRHLET,

coNmmAaLN S
CmNPOALPS

ERREFRRE) EDS VR BREEERRICEDE TEE L ERFORIEESEELTIEATEL, 10. The chart above is intended as general guidelines for reference only. The given values should be adjusted individually based
10. SEOEHRIIMIERTT, MIREFICEDE TNIEAHORAREIToTTEL, on actual machining conditions. )
1. EIBISRAHITRERY O3 [ ST EBE LR BUE T, 11. The cutting are intended for after roughing.
12, HERESHAERIMIFSVSE. EEUSRELSAUET, 12. When the work includes extensive voughlng including flat areas, chattering is more likely to occur.

13, GRABE DI B AL A IR 5 £ SEEEES LT CEE U EIIFE 13. If the cutting depth is shallow, increase the cutting speed approprlately to minimize chattering. 54
. FIA a3, - ;4 o



B EIR G EER
WXL-PC-EBD ZE#EH)Hl recuLAR MILLING

i
s
E AIN=2 &4
= —ixtE S A - R EE OwAVIAC WE
| = 1REI i - S MlLD%EE%E@BO%i@S HARDE_&IEE?EELzPJF_x}E\HARE_EﬁE%@s_TEELS
= WORK MATERIAL COPPER - COPPER ALLOY FC250 - SS400 - S55C - NAK55 SKT- SKD61- NAKE5-NAK80 - HPM1 - DH
Eu% _ ~32HRC _ 33 ~41HRC_ 42 ~50HRC.
K8 p [ urs AR iR Spmm) SRS, meam some) SLAS D, ek soxm) SRS |meme some) SRS
14: g on | %2 Cutngnge| (MIn~") | (mm/min) | gp Pf (min=) | (mm/min) | gp Pf (min=) | (mm/min) | gp Pf (min=) | (mm/min) | gp Pf
ﬁ% 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 e | 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
? 13,000 300 004 | 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 | 0075 | 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
? 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 (006 | 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 | 0.12 |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 |O0.1 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
5 E 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
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 | 0.075| 0.15 |19,000| 300 |0.05 |0.1 16,000 200 |005 |0.08 | 16,000 200 |0.05 |0.05
F 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 L 20,000 450 {009 | 024 |17000| 300 |0.06 |0.12 | 14000 200 |0.06 |O.1 14000 | 200 |0.06 |0.06
25 16,000 300 |0.09 | 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 aa 20,000 450 009 | 024 [17000|, 300 |006 |0.12 | 14,000 200 (006 |O.1 14,000 | 200 |0.06 |0.06
25 16,000 300 |0.09 | 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 |006 |0.12 |14,000| 300 (006 |O.1 14000 | 300 |0.06 |0.06
25 20,000 450 009 | 024 [17000| 300 |006 |0.12 | 14,000 200 |0.06 |O.1 14,000 | 200 |0.06 |0.06
8 18,000 750 [0.14 | 03 15000, 500 (008 |[0.15 |12,000| 350 |0.08 |0.15 | 12000| 300 |0.08 |0.15
T 17,000 450 |0.14 | 0.3 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 12,000| 200 |006 |O.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 |0.086 |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 |008 |0.12 |12,000| 250 |0.08 |O.1 12,000 | 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
130 | 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
hARE
DEPTH OF CUT /7iap
a4 2N
RR=YA
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| PEEIEEEEES
WXL-PC-EBD E#]#l recuLAR MILLING

pus)
:
HN=S1) =
=
—hEtEIE A - R FEM - TUIN\—R =
1RHI i - ST MILD STEELS - CARBON STEELS HARDENED STEELS - PREHARDENED STEELS ] =
WORK MATERIAL COPPER - COPPER ALLOY FC250 - SS400 - S55C - NAK5S5 SKT: SKD61- NAK55-NAK80 - HPM1 - DH =
_ ~32HRC 33 ~41HRC_ 42 ~50HRC_ EU%
o [P ara G mmemoma] D225 mpeslevmn] O0FC ) mmeslwosm| GaAC) mmesvmm| URETN o
an 2 Cuttng Angle (min=") | (mm/min) ap Pf (min=") | (mm/min) ap Pf (min=") | (mm/min) ap Pf (min=") | (mm/min) ap Pf 14:%
L 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 % %
12 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
? 17,000 450 | 0.12 0.3 15000 300 (008 |[0.15 |12000| 250 |0.08 |0.15 |12000| 250 |0.08 |0.15 \;(V
075 1.5° E 0g 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 'Ig
25 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 C
K 17,000 450 | 0.12 024 |15000| 300 (008 |0.12 |12000| 250 |0.08 |O0.1 12,000 | 250 |0.075|0.1 IIE
? 13,000 300 [0.075 | 0.2 12,000 | 200 |0.06 |O0.1 9,500 150 |0.06 |O0.1 9,500 150 |0.05 |O0.1 B
2" |386 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
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 16,500 | 1,050 | 0.2 056 |16,500| 700 |O0.1 028 |13500| 500 |O0.1 028 |13500| 500 |O0.1 0.2
? 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
? 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
0.5° ? 14,000 750 |0.15 | 056 |[13000| 500 |O.1 028 |10000| 300 |O.1 028 |10000| 300 |O.1 0.2
? 11,000 375 [0.156 042 |10,000| 250 |O0.1 0.21 8,000 200 | 0.1 0.18 8,000 200 |006 |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 |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
K 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 16,500 | 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
? 14,000 750 | 0.2 056 |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 |[13000| 500 |O0.1 028 |10000| 300 |O.1 028 |10000| 300 |O.1 0.2
1 ? 0.3° | 11,000 375 [0.156 042 |10,000| 250 |O0.1 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
F 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 |006 |0.1
H 11,000 375 [0.156 042 |10,000| 250 |O0.1 0.21 8,000 200 | 0.1 0.18 8,000 200 |0.06 |0.1
T 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 |O0.1 028 |13500| 500 |O.1 028 |13500| 500 |O0.1 0.2
? 16,500 | 1,050 | 0.2 056 |16,500| 700 |O0O.1 0.28 13,500 500 |0.1 0.28 13,500 500 |0.1 0.2
5 E 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
30 14,000 750 |0.15 | 056 [13000| 500 |O.1 028 |10000| 300 |O.1 028 |10000| 300 |O.1 0.2
? 14,000 750 | 0.15 056 |13,000| 500 |0.1 0.28 10,000 300 | 0.1 0.28 10,000 300 |0.1 0.2
E 11,000 375 [0.156 042 |10,000| 250 |O0.1 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
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 7,600 600 |0.15 |03
? 12,000 900 | 0.2 0.84 9500| 600 |0.15 |042 7,600 400 |0.15 |0.36 7,500 400 |0.15 |03
15 los E 05 10,000 900 | 0.2 0.84 9500| 600 |0.15 |042 7500| 400 |0.15 |0.36 7500| 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 6,500 250 |0.15 |0.36 6,500 250 |0.15 |03
K 10,000 450 | 0.2 0.84 8500| 300 |0.15 |042 6,500 250 |0.15 |03 6,500 2560 |0.09 |0.15
? 10,000 450 | 0.2 0.84 85600| 300 |0.15 |042 6,500 2560 |0.15 |03 6,500 2560 |0.09 |0.15
PHARE
DEPTH OF CUT Wﬁiap
Z 7 VZ RN=UA

1. . FVAERIEOBEVEDEIFERATEV, B EVSEETEIERGEMATTIL, 1. Sl%hly rlbgld machtmes émd tgc.;l holders should be used. If not, machining should be kept
2 DiEh) B o LG \ elow above-mentioned conditions.
g. éﬁ;gg{%;%ﬁ%ﬁgﬁﬁ%wﬁg;@&%@:ﬁ%@’&%ELT—Fé“‘ EETT IO RER LT, % aool v|bratt|cl;)r|15 shguld ﬁe léepttﬁtha r':nmmllj(m Ietveldfortmanmutm accuracy.
) i b R g fevpiey ° — ° . se a suitable cutting fluid wi igh smoke retardant properties.
4. O—FHYIHIPRYFZUIMIOEICIE. AR ERXUREETO% EETW'{‘_@FET?E“B 4 Forthe milling of corners or removal of residue, reduce the cutting depth and feed to 70%.
5. CAM®EERAITI—FBORBASUIIHRERETHET LURELEERYMIA 5. L\’lloreI statble |gtﬁfeg%mach|mnﬁ in c%mers can be attained by setting an R insertion or
BREE V) ET, eceleration on the or machine side
6 I EHBIMABIZHT S PNIREEBRENSBACI BERRENATEATaL, 6 When outting load fluctuates (in the comers, fc) or when high precision is
7. ﬁ%ﬁﬁ?ﬁlﬁﬂﬂ&%f%lii?‘ﬂﬂléhé%ﬁ(lliﬁ%‘{ﬁﬁﬁjﬂfTCEFFI'F?L‘L 7. When cutting at greater than the recommended cutting angle, reduce the feed.
8. YHIATHIEHTIEAR. MIBELZERINHEICE. LRLUSERGEMATIHERATI, 8. When cutting load is fluctuating, or when higher milling accuracy is required, keep
9. EEREISRRENVENSHEVESIE. AGEREERICADE TEELEREIORYEED machining conditions below the above-mentioned values.
EELTOEATEL 9. When the rotational speed does not meet the recommended conditions, reduce the feed in
p y N A . . \ proportion to the RPM that is suitable for your machine.
10. LREDRHARIE@MIERTYT, MIFHEDE TNTREGDREEZITOTTEL, 10. The chart above is intended as general guidelines for reference only. The given values
1. EIRISRMGETERY HOPE [ EMITE BE UM BT, “ _?_Pp‘ouldtl:e adjuséetd mdeue;llyé:ads?d ont actugl Tachmlhng concfiitlons i
BER A S 7= MBS EE PUEEA . The cutting conditions are intended for intermediate machining after roughing.
:g Ef&nﬂggl}b\éh\zi?ilgﬁﬂiﬁigﬁégf'iéééliéi?;'ctl:U EMEITEL 12. When the work includes extensive roughing including flat areas, chattering is more likely to occur.
. S . ke ? = ° 13. If the cutting depth is shallow, increase the cutting speed appropriately to minimize chattering.
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WXL-PC-EBD E#t]Hl recULAR MILLING

pus)
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o
= Abao AT
SEN A2V
=
5 —iRiEE R - kZH SREH - TUIN\— R
m - X118 F S i b
£ = A+ i - HEE MILD STEELS - CARBON STEELS HARDENED STEELS- PREHARDENED STEELS
= WORK MATERIAL COPPER - COPPER ALLOY FC250 - SS400 - S55C - NAK55 SKT- SKD61- NAKE5-NAK80 - HPM1 - DH
I
Hll = ~32HRC 33 ~41HRC 42 ~50HRC
20 = BRI maz %D EDAZRE (mm) % %D3 ED5A RS (mm) i 3 ED5A RS (mm) i 3 ED5ARE (mm)
K2 R E‘ﬂ;g ) E;FE TARE I%E%SE ﬁFDE’E%E DEPTH OF CUT @S%EESE éFDEE)E DEPTH OF CUT I%,EE’?[? ’ﬁ?ﬁg DEPTH OF CUT %EESE %FDEE’%E DEPTH OF CUT
14: g én ¢ Cutngnge| (MIn~") | (mm/min) | gp Pf (min=) | (mm/min) | gp Pf (min=) | (mm/min) | gp Pf (min=) | (mm/min) | gp Pf
ﬁ c% 05 40 9,000 375 | 0.2 0.84 7500| 250 |0.15 |042 6,000 200 |0.15 |03 6,000 200 |0.08 |0.15
W " |50 9,000 375 | 0.2 0.84 7500| 250 |0.15 |042 6,000 200 |0.15 |0.3 6,000 200 |0.08 |0.15
X 20 10,000 900 | 0.2 0.84 9500| 600 |0.15 |042 7500| 400 |0.15 |0.36 7500 | 400 |0.15 (03
Il_l_’ 25 10,000 450 | 0.2 0.84 8500| 300 |0.15 |042 6500| 250 |0.15 |0.36 6500| 250 |0.15 |03
C 30 10,000 450 | 0.2 0.84 8500| 300 |0.15 |042 6500| 250 |0.15 |0.36 6500| 250 |0.15 |03
: == |
E » 35 10,000 450 | 0.2 0.84 8500| 300 |0.15 |042 6500| 250 |0.15 |03 6500| 250 |0.09 |0.15
D 40 10,000 450 | 0.2 0.84 8500| 300 |0.15 |042 6500| 250 |0.15 |03 6500| 250 |0.08 |0.15
50 9,000 375 | 0.2 0.84 7500| 250 |0.15 |042 6,000 200 |0.15 |03 6,000 | 200 |0.08 |0.15
15 60 03 9,000 375 | 0.2 0.84 7500| 250 |0.15 |042 6,000 200 |0.15 |0.3 6,000 200 |0.08 |0.15
’ 70 ' 9,000 375 | 0.2 0.84 7500| 250 |0.15 |042 6,000 200 |0.15 |03 6,000 200 |0.09 |0.15
20 10,000 900 | 0.3 0.84 9500| 600 |0.15 |042 7500| 400 |0.15 |0.36 7500| 400 |0.15 |03
25 10,000 450 | 025 | 0.84 8500| 300 |0.15 |042 6500| 250 |0.15 |0.36 6500| 250 |0.15 |0.3
30 10,000 450 | 025 | 0.84 8500| 300 |0.15 |042 6500| 250 |0.15 |0.36 6500| 250 |0.15 |03
15 35 10,000 450 | 025 | 0.84 8500| 300 |0.15 |0.42 6500| 250 |0.15 |0.36 6500| 250 |0.15 |03
a0 10,000 450 | 025 | 0.84 8500| 300 |0.15 |042 6500| 250 |0.15 |0.36 6500| 250 |0.15 |03
50 10,000 450 | 0.2 0.84 8500| 300 |0.15 |042 6500| 250 |0.15 |03 6500| 250 |0.08 |0.15
62.5 10,000 450 | 0.2 0.84 8500| 300 |0.15 |042 6500| 250 |0.15 |03 6500| 250 |0.08 |0.15
475 10,000 450 | 025 | 0.84 8500| 300 |0.15 |042 6500| 250 |0.15 |0.36 6500| 250 |0.15 |03
20 9,000 900 |05 128 | 7500 600 |02 0.64 6,000 | 400 |02 0.6 6,000 | 400 |02 04
30 7,000 600 | 0.5 1.28 6,000 400 |0.2 0.64 5,000| 250 |0.2 0.6 5000| 250 |0.2 04
1° |40 7,000 600 (04 1.28 6,000 | 400 |02 0.64 5000 250 |02 0.56 5000| 250 |0.12 |03
2 50 0.5° | 7,000 600 (04 1.28 6,000 | 400 |02 0.64 5000 250 |02 0.56 5000| 250 |0.12 |0.2
60 5,000 375 | 0.35 1.28 5000 250 |0.2 0.64 4000| 200 |0.2 0.56 4000| 200 |0.12 |02
15’ |44.2 7,000 600 | 0.5 1.28 6,000 | 400 |02 0.64 5,000| 250 |0.2 0.6 5000 250 |02 04
2’ |34 7,000 600 | 0.5 1.28 6,000 | 400 |02 0.64 5000 250 |02 0.6 5000 250 |02 0.5
30 7,000 750 | 0.6 1.8 6500 500 (025 |0.9 5000| 400 (025 |0.7 5000| 400 (025 |05
1° |40 6,000 750 | 0.6 1.8 5000 500 (025 |09 4000| 250 |025 |07 4000| 250 |025 |05
o5 60 05 5,000 600 (04 1.8 4000| 400 |0.25 |09 4000| 200 |0.25 |06 4000| 200 |0.2 0.25
’ 15 269| 9,000 | 1,350 | 0.6 1.8 6500| 900 (025 |0. 5000| 750 |025 |0.7 5000| 750 |025 |05
~ 185.1 6,000 750 | 0.6 1.8 5000 500 (025 |09 4000| 250 |025 |0.7 4000| 250 |0.25 |05
2° |50.1 6,000 750 | 0.6 1.8 5000| 500 (025 |0.9 4000| 250 |0.25 |07 4000| 250 |0.25 |05
30 7,000 | 1,200 |0.75 | 24 5500 800 |0.3 1.2 4500| 600 |0.3 0.96 4500| 600 |03 0.6
40 5,000 600 |0.75 | 24 4000| 400 |03 1.2 4000| 300 |03 0.96 4000| 300 |03 0.6
e 50 5,000 600 | 0.6 24 4,000| 400 (03 1.2 4,000| 300 |03 0.96 4,000| 300 |03 0.6
7 60 a5 5,000 600 | 0.6 2.4 4000| 400 |03 1.2 4000| 300 |03 0.96 4000| 300 |03 0.6
70 : 5,000 600 | 0.6 2.4 4000| 400 |03 1.2 4000| 300 |03 0.96 4000| 300 |03 0.3
80 5,000 600 |045 | 24 4,000| 400 (02 1.2 4,000| 300 |02 0.96 4,000| 300 |02 0.3
15|49 5,000 600 | 0.6 2.4 4000| 400 |03 1.2 4000| 300 |03 0.96 4000| 300 |03 0.6
2° |36 7,000| 1,200 |0.75 | 24 5500 800 |0.3 1.2 4500| 600 |0.3 0.96 4500| 600 |03 0.6
hARE e
DEPTH OF CUT W e
Z 7 VZ
1. #HE. VA EEMOEVSDOETHERATIV, BIEAEOVSEETIEIREEMATTIIL, 1. Igi%hly ribgid machines czjand tdool holders should be used. If not, machining should be kept
2. TEORNEEZR/IMBICMATIFERTEL, elow above-mentioned conditions. '
3 VAP CEL 50T, BEROSENSOERELTTAL, ERIFIO—% 2. [ool vibrations Sﬂﬂﬁlfg’ ggigexftgth?gﬁ'gr;‘"g;gr'g‘vaer'dfa*’r;t'gfgggy;ig acouracy.
ERHLET, - 4. Forthe milling of I of residue, reduce the cutting depth and feed to 70%.
& DR TORCI, AR LR SR TSR T T e, & LTS e ot o escue e pocuing phad oot 0%,
5. %ﬁgﬂ;ﬁ}ﬁ;ﬂfﬂ—j’ﬁﬁ@ﬁﬁ)\%b(liﬁﬁ%ixiﬁ?’é«_t_ﬁ FURELFFEEY I H 6 ever::elera?tgn oln tl;eﬂCAtM ?r m(gcmne side. o) hen high L
G A . en cutting load fluctuates (in the corners, etc.) or when high precision is
6. :.ﬁ_7-%:5%»;)]‘gﬂgﬁ;yg;ﬁ—ygépmg:ﬁg&;;ﬁénz,ig,‘gt;us BEREEMZTS required, begsure to control the rotational speed. e
BATFIL, g Wnen cutttitr]g atl gredat_er }?antthet_recommer;]ded rc]:_utrt]ing ar]ﬁ!e, reduce the feed. 0 K
7 RIS EONT S RIS SURETY TR, O When cuting lad | uewating, o wher hgnet miling accuracy s requred, keep
8. ?i’ﬂﬁ?ﬁﬂ“?ﬁi’l?%%%\"\ MIBEEBRSNBHRICE, LREVEEAEMWATIER 9. When the rotagonséﬁﬂpeﬁd does n%tI mfeet the recowmended conditions, reduce the feed in
U, proportion to the that is suitable for your machine.
9. EEEENFRLYEFSEVSEE. BEHERRICEHOE TEELLLRIOKREES 10, Trf:e ﬁ,hﬁn adb,ove (ijS,il;tenéieclil as ger(\jeral guidc?lineshf,oy referegpe only. The given values
3 = should be adjusted individually based on actual machining conditions.
10. EE%%;?#{;}E;?S&T% T EEcA e TNTREORRETF>T T, 11. The cutting conditions are intended for intermediate machining after roughing.

N

1. OIHIZ AT B0 (X AT R L Ao ) £ 1. . X\(I:r::ir:‘the work includes extensive roughing including flat areas, chattering is more likely to

12. HEBEEHLRBUMIFSVES, EEUFRELBBIET, . If the cutting depth is shallow, increase the cutting speed appropriately to minimize
13. YRARSHINES VBRI EELYIEIREIC DL SEEREE LT CEEVEMHI TS, chattering.

w
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| PEEIEEEEES
WXL-PC-EBD =iEt]Hl HiGH-SPEED LIGHT MILLING

_eiEE e - e B - T 1)) \— RS
HREI ih - S E M\LD%?&E%E@BOINIQ%E@S HARDE!\fﬁ?@ELzé{E:AREEﬁiﬁSTEELS =
WORK MATERIAL COPPER - COPBER ALLOY FG250 - §5400 - $55C - NAKE5 SKT- SKDB1- NAKEE- NAKSO - HPM1 - DH m
i ~32HR9 _ 33~41HRP 42‘*-'50HRF3~ %
n [P TerallaAs M =n el SRR, mwerlanmE D270, |mman mome] SRACH, |awe wome| ST
6n : Cuttngnge| (MIn~") | (mm/min) | gp Pf (min=) | (mm/min) | gp Pf (min=) | (mm/min) | gp Pf (min=) | (mm/min) | gp Pf i
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 t)J ,S
E 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 ‘EIIJ %
05° 27 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 75'Z< =
o1 ﬂ 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 14: §
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 ﬁ g
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° | 28] 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 w
'3 | 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 )|f
05 i 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 |ID
0.15 3 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 (é’
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 B
4 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 D
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
'3 | 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
05| 4 | 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
|5 | . 145,000 480 | 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
02 6 | 03 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
4 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[5 ] 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
|6 | 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
4 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 | 001 |0.01 38,000 470 | 001 |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
o | 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
|6 | 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" [ 8 | 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
0 | 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 | 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 |50000| 1,100 [0.02 |0.03 |50,000| 1,100 |0.02 |0.03
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
6 | 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
05| 8 | 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
0 | 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
2 | 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
0.3 e | 03 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
6 | 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
. '8 | 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
! o | 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 | 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
e | 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 | 0.04 |0.08 |48000| 1,500 |0.04 |0.06 |48000 1500 |0.04 |0.04
05 E 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 2 | os 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 12 ] 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
16 | 24,000 720 | 0.01 0.04 (23,000 450 | 0.005 | 0.01 23,000 420 | 0.005 | 0.01 23,000 420 | 0005|0015 A~N=IA
ThARE
DEPTH OF CUT W*:ap

1. B, FLSREEORVEDECERT SV, BIEPEVSSETIEIZRGEMATTSL,

Highly rigid machines and tool holders should be used. If not, machining should be kept

2. IEOIRNEEZR/IMBICIIATIEATEN, below above-mentioned conditions.
3. YIEHFIHEICE LB T REHOSEVEDERELTTIV, EEI770—-% 2. Tool vibrgtions shopld be. kepj ata minimum level for maximum accuracy.
HRHL T & For the miing of o e o removal of esioue. edus 16 cutig dapth and feed to 70%
4. I—FERYIHICEFEUINTORRNCIE, HARS LX) REET0%EE T TTEATEL, 5. More stable high-feed machining in cornérs can be attained by setting an R ‘i’hsertion or
5. CAMP#HRAITIA—FEBORFASUBBEEHETHET LURELAEEMIH deceleration on the CAM or machine side.
AREEBVET, 6. When cutting load fluctuates (in the corners, etc.) or when high precision is
8 S T AMANARIRIT S TS IR S S R T, e o groatar than the rebemmanded citting angle, ecluce the feed
s AETS, 5, S A v N g ) )
z ?Efiﬁﬂ’@;‘&i}%}%:il'(ﬂﬂ;éhbf%nLl.'L éz;@&%‘z”ﬁ.éﬁm‘éb_‘g — 8. When cutting load is fluctuating, or when higher milling accuracy is required, keep
8. ﬂjé“gﬁﬁzgjﬂ&ﬁ“ )P MIEERRSNBFACM, LREYSRAEWATI@ATEL, machining conditions below the above-mentioned values.
9. EEmEEHFFRLYEFSLEVHEE AGEHERBICEDE TELULEERFIOXIEES 9. When the rotational speed does not meet the recommended conditions, reduce the feed in
FELTIERATEL, proportion to the RPM that is suitable for your machine.
10. EROEHRIEIMIBRTY, MIEHIEDE TNIEHOREMEIT>TTEL, 10. The chart above is intended as general guidelines for reference only. The given values
1. YIS EEE) #ORE NI EBEL AR B TS, should be adjusted individually based on actual machining conditions.
12‘ RS A SO R T HSES. EEURREL B Y ET 11. The cutting conditions are intended for intermediate machining after roughing.
g e < = M 12. When the work includes extensive roughing including flat areas, chattering is more likely to occur.

13. YHARIANEVS A BELYINIEEICAB LS EEEESE HF TEE Y EMEITEL, 13. If the cutting depth is shallow, increase the cutting speed appropriately to minimize chattering. 58
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= WORK MATERIAL COPPER - COPPER ALLOY FC250 - SS400 - S55C - NAK55 SKT- SKD61- NAKE5-NAK80 - HPM1 - DH
gl = ‘ ! ~32HRC _ 33 ~41HRC_ 42 ~50HRC
o [ erelRi i emenleonn] PARs) mpan o] 92%C ) (mwenlsomn| PR awenlsomn| T
14: = on | % Cutngnge| (MIn~") | (mm/min) | gp Pf (min=) | (mm/min) | gp Pf (min=) | (mm/min) | gp Pf (min=) | (mm/min) | gp Pf
ﬁ% | 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 |27,000| 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| 1500 |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 |22000 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
6 | 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 | 22000 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 |22,000 700 |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| 0.15 |27,000| 1,700 |0.05 |0.1 27,000 | 1,600 |0.05 |(0.08 |27000| 1,600 |0.05 |0.05
EEN 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 |0.02 |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 |0.02 |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
135 | 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
05" 2 | 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
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 2 | 30,000 | 2,200 | 0.09 0.21 |25,000| 2,000 006 |0.12 | 25000 | 2,000 |0.06 (0.1 25,000 | 1,900 |0.06 |0.06
25 30,000 | 2,000 | 0.05 0.21 |25,000| 1,700 |0.06 |0.12 | 25000| 1,600 |0.06 |O0O.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 {005 |O0.1 18,000 | 1,100 |005 |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
thARE
DEPTH OF CUT Wﬁiap
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WORK MATERIAL COPPER - COPPER ALLOY FC250 - S5400 - S55C - NAK55 SKT- SKDB1- NAKSS-NAKSO - HPM1 - DH
~32HRC 33 ~41HRC 42 ~50HRC
r [ ups Goky e some) DURCGD, mmawsnmm DORCGD mEaE somm) SIECQD (ammm somw) SLRSOD
an 2 Cuttng 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
e | 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
16 | 30,000 | 2400 | 0.12 0.3 |24,000| 2,000 |0.075|0.156 |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° |38.6 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 | 2,400 | 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
16 | 15,000 | 2400 | 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
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 |O.1 11,000 | 1,100 |0.05 |O.1 10,000 | 1,000 |0.05 |O.1
130 | 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
135 | 12,000 | 1,000 | 0.075 | 0.2 12,000 | 1,000 | 0.03 |0.1 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 |O0.1 10,000 700 | 0.02 |O0.1
16 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
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 0.2 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 |O0.1 11,000 | 1,100 |0.05 |O0.1 10,000 | 1,000 |0.05 (0.1
140 | 12,000 | 1,000 | 0.1 0.2 12,000 | 1,000 |0.05 |O.1 11,000 900 |0.05 |O0.1 10,000 800 |0.05 |O0.1
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 |O0.1
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
15° E 15,000 | 2400 | 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
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 |O.1 11,000 | 1,100 |0.05 |O.1 10,000 | 1,000 005 |O.1
2° 315 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 | 4600 | 0.2 0.6 |30,000| 4500 |0.15 |0.3 30,000 | 4200 |0.15 |03 25,000 | 3,500 |0.15 | 0.3
0 | 28,000 | 4,000 | 0.2 0.6 |25000| 3,800 |0.15 |0.3 25,000 | 3600 |0.15 |03 20,000 | 2,800 |0.15 |03
15 | o5 E 03 28,000 | 4,000 | 0.2 0.6 |25000| 3,800 |0.15 |03 25,000 | 3600 |0.15 |03 20,000 | 2,800 |0.15 |03
16 22,000 | 2,900 | 0.2 0.6 18,000 | 2,700 |0.15 | 0.3 18,000 | 2,500 |0.15 | 0.3 15,000 | 2,000 |0.15 |03
20 | 20,000 | 2,600 | 0.15 0.4 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 | 2,200 | 0.15 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
ThARE
DEPTH OF CUT Wiiap
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i, AV EBIMOBVENEHERATEV, BISEVESESEIHIRGEEMATTE,
TEQIRNEEERNRICIATIEAT S,

EIEIERE B S DT REHODEVSOERELTTEV, BRI7IO-%
HRBLET,

O—FERETHIRPERG) UM T OB IC (3, YHAZRS EXXVREET0% FBETIF TTHEATEL,
CAMPHEHBI TI—FEBORBAS L FIEERET B LT LWRELIERUMIH
IREE RV E T,

A—FREHAR P EH T 2B PMIRELERSNZBECE. AHEEEENATS
fERATEL,

HREMIASAEL LTI SN 35803 R EEE T TTEATE,
VHIARPZH T35 4P MIEEEBERSINBHEICE. LREVSEAEMATIER
TaL,

AEREFRRELN EPSEVGEI OGEHEREBICEDE TEELLEEFORIEED
FELTSHEATEL,

LROEHRIEIMTERTT, MIRHADE THIREOREEEITOTTE,
TIHISAFSTRERY D5 [ EMTE ML SR UET,

FERE SOLTRIMIFSVEE, EEUFRELBLUET,

PRARSHNSVIEEE BERYIHIREIC A LS EIREEE LT TEEYEIHITEL,

© oN o uswep

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.

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

chattering.
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Bl UEIR G EER
WXL-PC-EBD =iEt]Hl HiGH-SPEED LIGHT MILLING

BiN=V&H
IR - et F= T \— RS
A+ i - HEE MlLDﬂgTﬁJLEs%E@BOJin@s HAF?DENJI?DES%?ELEPJRIE\HAREEﬁE%ﬂSTEELS
WORK MATERIAL COPPER - COPPER ALLOY FC250 - SS400 - S55C - NAK55 SKT- SKD61- NAKE5-NAK80 - HPM1 - DH
~32HRC 33 ~41HRC 42 ~50HRC
r [ ups aky Pme S0 DURCGD, mmmwsnme DURCCD mEam somm) JORCGD meam somm) GIRSOD
én ¢ Cutngnge| (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| 02 |12000| 1,200 |0.05 |O0.1 12,000 | 1,100 |0.05 |0.1 9,000 820 |0.05 |0.1
05" E 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
40 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 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
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 03 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 |025 | 06 |18000| 2,700 |0.15 |03 18,000 | 2500 |0.15 |03 15,000 | 2,000 |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 | 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 |0.1 12,000 | 1,100 |0.05 |0.1 9,000 820 |0.05 |0.1
'62.5] 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
1475 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
20 20,000 | 3450 |04 0.6 |18,000| 3,200 |0.2 0.5 18,000 | 3,000 |0.2 0.5 14,000 | 2,300 | 0.2 04
130 | 18,000 | 3,000 | 0.4 0.5 |16,000| 2,800 |0.2 04 16,000 | 2,600 | 0.2 04 12,000 | 1,900 |0.2 04
1 |40 | 18,000 | 3,000 025 | 06 |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 |12000| 1,200 |0.05 |O.1 12,000 | 1,100 |0.05 |O0.1 9,000 820 |0.05 |0.1
15’ (44.2 18,000 | 3,000 025 | 06 |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 | 04 0.6 |18,000| 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 | 3400 |04 0.75 | 15,000 | 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 | 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
o5 60 | 05 12,000 | 1,800 |0.25 | 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 1.25 | 16,000 | 3500 (0.25 |05 16,000 | 3,300 |0.25 |05 12,000 | 2400 |0.25 |05
65.1 14,000 | 2,200 | 0.25 | 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° [60.1 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
30 14,000 | 4,000 | 0.6 1.25 | 12,000 | 3,200 | 0.3 0.5 12,000 | 3,000 |0.3 0.5 9,000 | 2,250 | 0.3 0.5
140 | 10,000 | 3,200 | 0.6 1.25 | 10,000 | 2,600 | 0.3 0.5 10,000 | 2,400 | 0.3 0.5 8,000 | 1,900 |0.3 0.5
1 E 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
3 160 | 05" 9,000 | 2,800 | 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
70 7,000 | 2,300 | 04 0.75 | 7,000 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 |0.3 6,000 | 1,200 |0.15 |0.3 5,000 900 |0.15 |03
1.5° |49 10,000 | 3,200 | 0.6 1.25 | 10,000 | 2,600 | 0.3 0.5 10,000 | 2400 | 0.3 0.5 8,000 | 1,900 |0.3 0.5
2° |36 14,000 | 4,000 | 0.6 1.25 | 12,000 | 3,200 | 0.3 0.5 12,000 | 3,000 |0.3 0.5 9,000 | 2,250 | 0.3 0.5
ARE
DEPTH OF CUT Wiiap
Pf
1. #E. RV AEEIMOBEVSDECHERATEV, BIMSEVCISEFIEIREEMITTEL, 1. Highly rigid machines and tool holders should be used. If not, machining should be kept
2. TEORNEEZR/IMBICIMATIERTEL, below above-mentioned conditions.
3. EIHEE I ICEL SO T EMDO D EVSDERELTFAL, BEIT7J0—% 2. Tool vibrations should be kept at a minimum level for maximum accuracy.
HRERLET. . 431 E;etr?esr:illﬁglgf%‘:)trtr;grgsfrlnl:llirrvl‘gbglryfg g;?u%kieiieéggjtﬁgtcﬁtrtoir?: rdttlef)?h and feed to 70%.
4. D—FERYIAIPI UM ORRICIE, HRARS SR REET0%RE T TTEATEL, 5. More stable high-feed machining in corners can be attained by setting an R insertion or
5. CAMPHERATI—FEBORBAG L IEHEEHET ST LURELEERYMID deceleration on the CAM or machine side.
TgeELYET, 6. When cutting load fluctuates (in the corners, etc.) or when high precision is
6. JI—FHBEYHAHIZHTIHAPNITRHELBRINZHAI. BERELWATS required, be sure to control the rotational speed.
s, G nencune gssirthan i econmnded g e odico o g0t
;. gﬁ‘lﬁ?ﬁb",’iﬁ?%i%%\? ZHIEEEEE’?E;“U%EUL J’-%E*‘#B%f’;"&ﬂiffﬁfﬂ 9. \Tviiw?L"egrzf:t?étﬁgTssgfé%wdghéi%‘:vﬁ'eme??ﬁf'::goﬁk:ﬁaed conditions, reduce the feed in
TEL, proportion to the RPM that is suitable for your machine.
9. EEEESFRELYEPSEVESIE. AESEEKICEDETEELERESOREYEESL  10. The chart above is intended as general guidelines for reference only. The given values
B T, . - 11, Tho-cutling condions are intonded o intarmoedlate manhiaing after roughing.
:? éZﬁgﬁﬁ%ﬁ%ﬁgi;g;,@g@gtﬁgﬁgf&ff”ﬁﬁ%”’)TﬁL\° 12. X\Q::ir: the work includes extensive roughing including flat areas, chattering is more likely to
12. FHEREEH/RBMUMIFSVEA, EEVPRELBABUET, 13. If the cutting depth is shallow, increase the cutting speed appropriately to minimize
13. YHARSANSVB SR BEEAYEIREICED L EEHEEREEL EF TEEYEIHITEL, chattering.



. tHIRHEFEER Recommended Milling Conditions
WXL-HS-EBD

ITEFICHET BRIEPHBICLIRB TN KKDBBRPH I E T, Caution: Sparks generated during operation or heat caused by tool breakage can
BRI RE DT ITHOTTFELY, cause fire. Be sure to use all proper fire-prevention measures. ==
m
(@]
It —hgtEE A - PR AR - TUN—RVH - ATV VA 2
i AaE 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 £ =
EEREE | XDRE | YBARS(Mm) | @EEE EOEE | HARS(mm) | @ERE | XDEE | YBARS(Mm) | @EEE ED®RE | PHARS (mm) ‘zJ =
R SPEED | FEED DEPTH OF CUT SPEED | FEED DEPTH OF CUT SPEED | FEED DEPTH OF CUT SPEED | FEED DEPTH OF CUT EIJ Z
(min=" | (mm/min) ap Pf (min=") | (mm/min) ap Pf (min=") | (mm/min) ap Pf (min=" | (mm/min) ap Pf 7% 8
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 1¢§|
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 ﬁ%
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
1
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
=]
R1.5 21,000 | 3,350 0.06 0.156 16,500 | 2,800 0.06 0.15 16,000 | 2,500 0.06 0.15 15,6500 | 2,250 0.06 0.156 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 | 2,580 0.24 0.6 6,850 | 2,150 05 24 5,950 | 1,400 05 24 4,750 | 1,100 024 0.6
YhARe Wﬁia" B
DEPTH OF e
cuT 7 Pf WV
1. BREREDYI = Tt 2%FALESE0. BUASOYIHICE TR EELXHBRTT. 1. The indicated speeds and feeds are for high speed light milling with high speed/
2. BRPETTIEREPRELETOT BAMDSH 2UNEIHB MR ICFERALEVTTEL, high precision machining centers.
3. I77O0—-&CHATEV, YHEEZFERAShIEAEREEDIEVEDER 2. Because tools can cause sparks, do not use flammable fluids.
ELTTFEL, 3. We recommend using an air blow. If using cutting fluids, use a high quality fluid
4, ERDEIIHETHERTY, EEOMIICH T 2UEIZ AT ERESEICRA with smoke retardant properties.
ICIECTEET &L, 4. Refer to the table above to set the milling conditions in accordance with the
MEZABHF IS UTOMITIE. ERRROOEHERERE. XV EEE1.2 ~1.51F5ICEIF3 actual situation.
ZEDTFRET Y, % When S is less than 15°, speed and feed in the above table can be increased
MABFEOOTEEBRSI EERICELAVES R FRATEIREEAGEHEHEVTEL, 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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M TEISRHEER
WXL-HS-LN-EBD

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 |45,000 560 |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

— &S A - PR REH-TUIN\—RVH
= RHI i - ST MILD STEELS - CARBON STEELS HARDENED STEELS- PREHARDENED STEELS
3 WORK MATERIAL COPPER - COPPER ALLOY FC250 - SS400 - S55C SKT- SKD61- NAKS5-NAK8O - HPM1 - DH
% ~32HRC 33 ~41HRC 42 ~50HRC
5 R %D; YRARSE (mm) | mem@eE]%bs YIARE (mm) R | %D YIARE (mm) EEE %D YARE (mm)
% R EEE %?E%ﬁg ﬁFDE)E%E DEPTH OF CUT EE;:EE%SE ﬁFDE)%E DEPTH OF CUT Eé!ngﬁg JEF%%E DEPTH OF GUT %%E%ég "FDE’E%E DEPTH OF CUT
it (mm) (min=") | (mm/min) | gp Pf (min=") | (mm/min) | gp Pf (min=") | (mm/min) | gp Pf (min=") | (mm/min) | gp Pf
'% 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
.
5 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
§ 0.1
(=)
=
o
=
w

SRS

w
X
T
i
S
L
N
E
=]
(5}

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 | 1,650 |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 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 | 2200 |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
o4 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 |0.05 |O.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 |O.1 36,000 | 2,100 |0.05 |0O.1
08 6 43,000 | 2,600 |0.075 |0.2 30,000 | 2000 |0.05 |O.1 30,000 | 1,900 |0.05 |O.1 30,000 | 1,900 |0.05 |O.1
8 27,000 | 2,000 |0.075 |0.15 |26,000| 1,600 |0.05 |0.1 26,000 | 1,500 |0.05 |O.1 26,000 | 1,500 |0.05 |0O.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
FhAZRE

DEPTH OF CUT —-
Y At
7 7 VA

RR=In~
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Recommended Milling Conditions

WXL-HS-LN-EBD

Y
o = 5 =5
1R EI+ i - HEE Mﬂ)ﬂgﬁﬁﬁﬁa.oﬁiﬂs HAHDEEEE%?@ELZLJRIE\H:REEﬁiﬁ STEELS
WORK MATERIAL COPPER - COPPER ALLOY FC250 - SS400 - S55C SKT- SKDB1- NAKS5- NAKSO - HPM1 - DH
~32HRC 33 ~41HRC 42 ~50HRC
o | ST% [aEsElaon] SIECL, mmanlnas SRCL (ameR/uosk| URRTL) awsx/soen| DAET)
(mm) (min=") | (mm/min) | gp Pf (min=") | (mm/min) | gp Pf (min=") | (mm/min) | gp Pf (min=") | (mm/min) | gp Pf
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 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 |0.156
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
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 | 2,400 (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 |0O.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 |0O.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 | 1,000 005 |O.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
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 | 3,500 [0.15 0.3
e 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
hAFRSE
DEPTH OF CUT W:ap
Z 4 7

1. #H. ALY P FEERBEOBEVSDEIHEATEL,

2. RRM|PH|EANBOYIEITIE, MQL(A MWV IZX NI —F2F) FET770—
EHROELET,

3. PIHIEF 2 fEAT 2B A HEIMESCICMIABICEL-HDETHEAT IV,

TREFEEMITICEIIAFDIEVRELEZRRERELLEZHDTT, @

FERTTOTREOMIICE T 2E0EIE M ERESZICRRICE U TE

T&W,

IR MIFR. MI /SR E > TREDREEITH>TTFEL,

¢ 0.5(R0.25) Kifid 2L 3FME NE(L/D) P10ULETIE. hTHEERD

WMATHETEIENBUETOT HHIRRERTHNHRGEOREEZIT>T

TV,

7. AGEXEFRETIHEE. AGERELX)EEE ERICHUTEACKETTS
TF&W,

bl

oo

—_

. Use arigid and precise machine and holder.
. 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.

N
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. IS4 Cutting Data
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In high-speed milling of heat-generating hardened materials, the effect of the WX Super Coating was clearly demonstrated.

WXS-EMS SKD1 1(60HRC) Q&L

WXS-EMS High Speed Milling in SKD1 1(60HRC)

n—

Jim
8]
r
o

V1VA ONILLND SXM

SHR XS

0.1 2 e e e e

fFHTE .

Tool WXS-EMS ¢ 10 —a WXS-EMS

= —o— fth¥t A Competitor A

Work Material SKD11(60HRC) 0.1 17" —o— {3t B Competitor B~~~ 7777777

BIHLRE ; .

Niiling Speed 150m/min (4,800min ")

EDERE . 0.08 77 mrrr T T

39 860mm/min (0.03mm/t) %

PEDSE | BEDE ony bk 28

Milling Method | Side Miling ~ Down Cut T O0B| T
SATE <

Elﬁi‘;out 3p=10mm 8e=0.5mm ?%""

B I770-— ) 004 T T

Coolc-llnt Air Blow (mm)

SE PRSI Y Y = It 4 (BT40)

Machine Vertical Machining Center (BT40) 0.0 S S S

0 5 10 15 20

YIHIE & Milling Length (m)
16.8m I TEDEFEIKR Atter Miling 16.8m

ap=10mm

e=0.5mn

WXS-EMS

Competitor A Competitor B




. INT=H) Cutting Data

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

WXS-EBD SKD1 1(62HRC) OilT

WXS-EBD Milling in SKD11(62HRC)

ERATE

Tool WXS-EBD R3
WHEIAE
Work Material SKD11(62HRC)
SIHBEE ; -
Milling Speed 207m/min (11,000min")
EDERE ;
e 2,200mm/min (0.1Tmm/t)
)]=llyaps R w NI
Milling Method | Pocket Milling

AT
Rt | @=0.1mm Pr=0.12mm
BRI IrJo—
Coolant Air Blow
SRt ufRv—Jt>% (BT40)
Machine Vertical Machining Center (BT40)

3mm

29.8mm

T

59.6mm

DECA1°

Conical Angle 1°

—=— WXS-EBD EFX -k
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, L W R
- g})ﬁpﬁtitor A N?thggonzi[ied

(LRI P R

(015 |

0.25
K g 02 1--
| S
L
©
3
M| o
EE=
g
==yTH
(mm) 0.05
0

WXS-EBD

5
R yMNIE Pockets (pcs)

INTIESDEFEIRR Ater Pockets Milling

fitt A

Competitor A

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

WXS-EBD SKD1 1(62HRC) OilT

WXS-EBD Milling in SKD11(62HRC)

FHTE
Tool WXS-EBD R1X4
HRHIME
Work Material SKD11(62HRC)
BIHBEE ; -
Milling Speed 200m/min (32,000min")
XDEE | 2,800mm/min (0.038mm/t)
BIBITEE Ty MIT
Milling Method Pocket Milling

ATE
TR wt | @0=004mm Pr=0.06mm
SIEHE Ir7JO—
Coolant Air Blow
AR IR ZVItEr5 (HSK-E32)
Machine Vertical Machining Center (HSK-E32)

23mm
/

5mm

1imm

DEEAT°

Conical Angle 1°

[O20 0 I

KR 0121
}Ila S
=z
0.1

-=— WXS-EBD
—e— fthtt A Competitor A

-+ —o— fthtt B Competitor B

F ©
bl 20.08 """""""""""""""""""""""""""""""""""""""""""""""""""""""""""

i §0.06 ''''''''''''''''''''''''''''''''''''''''''''''''

X P
#5004
= W
i) 0.021

(mm

0

3
A4y MNIEL Pockets (pcs)

4

TR TESEDFIFEIREE Condition of the Cutting Edge at the End of Milling

RZIA

Wear Condition

4
Ball Radius Form

gr:'ndJMl\ill:)b WXS-EBD COr{r%iitiér A cOﬁiitigr B
INTIEEL 518 31E 518
Pockets pcs pcs pcs
EFEIRR

SHR XS
V1va ONILLND SXM
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. )= =37 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) OilT

WXS-EBD Milling in SKH51 (65HRC)

fERATE

(20 R

Tool WXS-EBD RS % —=— WXS-EBD RiysE
= I 8 —o— fth¥t A Competitor A IPPINg
Work Material | SKHS1(E5HRC) i:lé% 0181 i B competitors T e e
o5 B
VIEERE | 179m/min (5,700min") ffﬁ % BRI
B B 01 i Not Continued |~~~ T /"
EDIRE ; [T
e 1,140mm/min (0.1Tmm/t) %ﬁ
S
BIEITTE R w MIIT g A e
Milling Method | Pocket Milling (mm) 005
AR
R st | @=02mm Pr=05mm
YIEIHE IrJo— 0 2 4 8 10 12 14 16 18 20
Coolant Air Blow Fobr oM TH Pockets (0cS)
{EFARER I~ ZrJtw>% (BT40)
Machine Vertical Machining Center (BT40)
I EFDEFEIRR Atter Pockets Milling
40mm %GJMJT:JIJ WXS-EBD Cc!r?utimé A CofrT‘il-!D*eititE B
/‘—’\ SNT{EER 18{@ 61& 18(&
Pockets pcs pcs pcs
E18mm
5mm SRR -3
Cutting Edge - i
HERA3
Conical Angle 3°
The intense ups & downs of 3D Milling demonstrates the power of the WX Super Coating.
WXS-EBD Milling in HPM38(52HRC)
EETE ] 0.1 s
Sl WXS-EBD R3 " . -—=— WXS-EBD
WA L —o— {thtt A Competitor A
Work Material HPM38(52HRC) inllg Z —o— fth¥t B Competitor B
O ANQd - - m o e e e e e e e e e e e e o
T | inr G 0%
Villing Soeed | 245M/min (13,000min™) %E 5
E DR . L 008 o Frrr A g
= 3,120mm/min (0.12mm/1t) 2%_5
E ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
IS EEEINT i
Milling Method | 3D Milling (mm)
Y17 ===~ Ee588550000000050050050000550 000550 8005 B0EEEEECARCEREREEEEREE 000 B0 COREEEEREEE0aR0
e
R st | @=03mm Pr=06mm
LIAIHE I7rJo— 0 50 100 150 200 250 300
;;j;;’_& ir;li; —>7555 B140) IEIR & Milling Length (m)
hVE i g et
Machine Vertical Machining Center (BT40)

INIEFDEFEIRR Atter Pockets Milling

Cutting Edge

IVR=

EndJMiIIr “j WXS-EBD Comp*eititér A Competitor B
T

RIRE 128m 70m 128m

RFARTE




. )= =37 Cutting Data

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

WXS-LN-EBD SKD6 1(50HRC) OffifinlLT

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

fEHTE
Tool WXS-LN-EBD R0O.2X1
WHEIAE
Work Material SKD61(50HRC)
SIHBEE ; -
Milling Speed 50m/min (40,000min"')
EDERE ;
e 420mm/min (0.005mm/t)
)]=llyaps R w NI
Milling Method | Pocket Milling

ATE
E’l’;ﬁﬁ";out Qp=0.006mm Pf=0.012mm
BRI IrJo—
Coolant Air Blow
SRt ExYY=—VJEr% (HSK-E32)
Machine Vertical Machining Center (HSK-E32)

0.2mm

7.8mm

ST

i2mm

HE AT
Conical Angle 3°

D0 -+ e nneoeee e

-=— WXS-LN-EBD
—eo— fth¥t A Competitor A

o
o
5

B0 2 R R = — S
o
o
S

3
é Flank Wear at Ball Nose

0 2 4 6 8

KR4y I Pockets (pcs)

INIESDEFEIRR Atter Pockets Milling

A

Competitor A

I R2I WXS-LN-EBD

RFERR

Cutting Edge

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 SKD61(50HRC) Ol T

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

RIS WXS-LN-EBD RO.5X6
RHIE
Work Material SKD61(50HRC)
BIHERE ; -
Milling Speed 121m/min (38,500min")
EDRE ;
e 900mm/min (0.012mm/t)
BIEITGE R w MIIT
Milling Method | Pocket Milling

e
A st | @=0015mm Pr=0.03mm
LIEIHE IrJo—
Coolant Air Blow
{EFArEAR xR v =t % (HSK-E32)
Machine Vertical Machining Center (HSK-E32)

0.75mm

23mm

ST

iSmm

DEA1°
Conical Angle 1°

Ry MENMNTIE (2KSRESNTIE) OEFEIRIR wear Comparison After Miling 1 Pocket (Milling 2 hours)

T s

IERL -

=
Q
(o)

o
o
i

PR SRR = — St
Flank Wear at Ball Nose

3
3

0.02f------

RFARTE

Cutting Edge

ftitt A

Competitor A

fth#£ B

Competitor B

ftt#t C

Competitor C

IYRES)V| WxS-LN-EBD

SHR XS
V1va ONILLND SXM
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. )= =37 Cutting Data

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

WXS-CPR STAVAX(53HRC) L/D=100ilT

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

EETE . Ry 8ENIEDIER. D—IiKiE
Tool WXS-CPR 2XR0.5x0"x20 Condition of the tool and work’pgiece after milling 8 pockets.

I
ﬁcﬁ'l{*l\zlrlﬁerial STAVAX (53HRC) WXS-CPR cﬁng;iitité A Competitor B
SIHEBEE ; -
Miling Speed 62m/min (10,000min ")
EDERE ;
e 1,000mm/min (0.05mm/t)
BIEI7SE R w MIT
Milling Method | Pocket Milling

SAE
TEAE « | 8r=003mm @e=0.6mm
SIEHE IrJo—
Coolant Air Blow
BRIt IRV ItEr5 (HSK-E32)
Machine Vertical Machining Center (HSK-E32)

DEAT
ST~ Conical Angle
AQ:

<&

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

WXS-CPR STAVAX (53HRC) £ EIFiT

WXS-CPR Finish milling in STAVAX(53HRC)

FEATE . SHIT(SKE)&DOIE. D—JIkE

Tool WXS-CPR 2XR0.5X0"x8 Condition of the tool and workpiece after 5-axis milling (5 hours)
il

ﬁcﬁlj(*l\a/‘lﬁerial STAVAX (53HRC) WXS-CPR Cofn?'riititﬁ' A Competitor B

SIHBEE ; -

Milling Speed 100m/min (16,100min")

EDERE ;

e 1,620mm/min (0.05mm/t)

)|=llyaps EEtLImT

Milling Method | Contour line finish milling
ATE%

R st | @=0075mm @e=0.1mm

SIEHE =2k

Coolant Mist

BRI MRV JEr5 (HSK-E32)

Machine Vertical Machining Center (HSK-E32)

[ F—stgh 1o>a-FKL—-a>




WXZX—I\—J—bZH>3—M

WX Super Coating Multiple Flute - Short

WXS-EMS
S —- L G S P
i o 4€I.u3tges 633‘?85 )
Y 7 2= BBk FRESS
Tool Material Ultra Fine Grain Carbide £
OFEMIE ... WXX—/N—d—p
Surface Treatment WX Super Coating
Q@ LNA s 45°
Helix Angle »
0
[ T 5 s —— D =12 0~—0.02mm o 5
Tolerance of Outer Diameter 12<D 0~—0.03mm P85 ﬁg‘g
Bl :mm  Unit:mm %é
¥—JLNo. 5 @ e S % R YrIUR X i Ll EZ
EDP No. Dc L 2 Ds z Stock (Yen) i% %
3041010 1 60 25 6 4 A 5,320 .
3041015 15 60 4 6 4 A 5,320 L
3041020 2 60 6 6 4 A 5,320 S
3041025 25 60 8 6 4 A 5,750 =
3041030 3 60 8 6 4 A 6,180 S
3041035 3.5 60 10 6 4 A 6,420
3041040 4 60 11 6 4 A 6,680
3041045 45 60 11 6 4 A 6,900
3041050 5 60 13 6 4 A 7,110
3041055 5.5 60 13 6 4 A 7,390
3041060 6 60 13 6 6 A 7,700
3041080 8 70 19 8 6 A 9,470
3041100 10 80 22 10 6 A 12,800
3041120 12 90 26 12 6 A 16,200
3041140 14 100 26 16 6 D 37,500
3041150 15 105 26 16 6 D 39,900
3041160 16 105 32 16 6 D 47,300
3041180 18 110 32 16 6 D 62,900
3041200 20 110 38 20 6 D 69,100
3041250 25 125 45 25 8 D 140,000
3041300 30 140 45 32 8 D 177,000

A=1Z#7%EBEMS A=Standard stock item.
D=7#Et> 2 —1Z#EES D =Inventory center stock item.
= Effit% (Price Down) = New reduced prices.
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WXZX—/\—J—,2AR—=ILI Y ;i

WX Super Coating Two Flute Ball Nose

WXS-EBD

l 45_.) %Q ——————————————— L 4

D1

@M BN TEEEE A
Tool Material Ultra Fine Grain Carbide L
OFKEMIE........oo WXZX—/Y—2—
Surface Treatment WX Super Coating
OHRLUNA e, 30°
% Helix Angle
m
,% OREFTE o R=1 +0.005mm I
ﬁ; C)g Tolerance of Ball Nose Radius 1<R=6 =0.007mm P86
R3 6<R +0.01 mm
T_" z B{i] :mm  Unit:mm
&L t—xeExaTE . N E | vryoR | ETE B & EE | RS
E o R X 22 L 2 Ds 22 D1 Stock (Yen)
3041410 R 05 X 2 50 1 4 2 0.95 A 3,310
X 3041415 R 075 X 3 50 1.5 4 3 1.45 A 4,230
S 3041420 R1 x 4 50 2 6 4 1.95 A 3,050
= 3041430 | R 15 X 6 60 3 6 6 2.85 A 3,640
D 3041440 R 2 X 8 70 4 6 8 3.85 A 4,150
3041441 R 2 X 84 60 4 4 8 3.85 A 4,390
3041450 R 25 x10 80 5 6 10 4.85 A 5,250
3041460 R 3 90 9 6 — — A 5,250
3041480 R 4 100 12 8 — — A 11,900
3041500 R 5 100 15 10 — — A 15,400
3041520 R 6 110 18 12 — — A 22,000
3041560 R 8 140 24 16 — — A 56,200
3041600 R 10 160 30 20 — — A 87,300
3041650 R 125 180 38 25 — — A 161,000
A =f2#%7E&S A = Standard stock item.
= % E@i#& (Price Down) =New reduced prices.
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WX Super Coating Two Flute Ball Nose - with Long neck (for Rib processing)

WXS-LN-EBD

¢D1

i3
2
ey
|
\

@ RN FEEaS
Tool Material Ultra Fine Grain Carbide L
OFEMIE ... WXX—/N—d—p
Surface Treatment WX Super Coating
Q@ LNA s 30°
Helix Angle [9)
T
ORFEE R £0.007mm LT 2 §
Tolerance of Ball Nose Radius P87~ ‘ﬂ;g
Bl :mm  Unit:mm ‘lég
U DRt i 2 R T R |vvvoR E & | Feag|  MO—IREACCHIDIREMRNE) X1 | @ | Eemis SET
EDP No. R X8z L 2 Ds D1 ok 05° 1° 15° o0 25° 3 Stock | (Yen) % %
3050100 | RO.05% 0.3 45 0.08, 4 0.09 |[14.51°) 0.31 | 032| 0.33| 0.34| 035| 0.36| A |10,200 -
3050101 R0.05X 0.5 45 0.08, 4 0.09 [14.31°| 042 | 044 | 045| 047| 048| 0.5 A 11,100 gs(v
3050201 R0.1 X 0.5 45 0.16| 4 0.18 |14.16°| 053 | 0.55| 0.57| 0.59| 0.61| 0.63| A 7,110 L
3049921 R0.1 X 0.75 | 45 0.16| 4 0.18 |13.72°| 0.79 | 0.82| 0.85| 0.88| 091| 094 A 7,110 E
3050202 RO.1 X 1 45 0.16| 4 0.18 {13.31°| 1.05| 1.09| 1.13| 1.17| 1.21| 1.26| A 7,110 %
3049922 RO.1 X 1.25 | 45 0.16| 4 0.18 |12.92°| 1.31 1.36| 1.41| 1.46| 151 157| A 7,700
3050203 R0.1 X 15 45 0.16| 4 0.18 |12.56°| 157 | 1.63| 1.68| 174 181| 1.88 A 7,700
3049923 | R0.1 x 1.75 | 45 0.16| 4 0.18 (12.21°| 183 | 1.9 196| 2.03| 211 219| A | 8,460
3050204 R0O.1 X 2 45 0.16| 4 0.18 |{11.88°| 2.09 | 2.16| 224 | 232| 24 25 A 8,460
3050205 R0.1 X 25 45 0.16| 4 0.18 [11.28°| 2.61 | 2.7 279| 289| 3 312 A 9,300
3050206 R0.1 X 3 45 0.16| 4 0.18 |10.73°| 3.13 | 3.23| 3.35| 347 | 3.6 374 A 9,890
3050301 R0.15X 0.6 45 0.16| 4 0.28 {14.03°| 0.63 | 0.65| 0.68| 0.7 0.72| 0.75| A 7,010
3050302 RO.15% 1 45 024 4 0.28 |{13.34°| 1.05| 1.09| 1.12| 1.16| 1.2 1.24| A 7,010
3049932 R0.15x 1.25 | 45 024 4 0.28 [12.94°| 1.31 1.36| 1.4 145| 1.5 1.55| A 7,440
3050303 R0.15X 1.5 45 024 4 0.28 |(1257°| 157 | 1.63| 1.68| 1.74| 1.8 1.87| A 7,440
3049933 R0.15x 1.75 | 45 024 4 0.28 [12.21°| 1.83 | 1.89| 1.96| 202| 21 218| A 7,440
3050304 RO.15X 2 45 024 4 0.28 [11.87°| 2.09 | 2.16| 223| 231 | 24 249 A 7,440
3049934 R0.15%x 225 | 45 024 4 0.28 [11.56°| 2.35 | 243 | 251 | 26 269 | 28 A 7,700
3050305 R0.15X 2.5 45 024 4 0.28 |11.25°| 2.61 | 269| 279| 289 299| 3.11| A 7,700
3050306 R0O.15X 3 45 024 4 0.28 {10.69°| 3.13 | 3.23| 3.34| 346| 359| 3.73| A 7,700
3050307 R0O.15X 3.5 45 024 4 0.28 {10.19°| 3.64 | 3.76| 3.9 404| 419| 435| A 7,780
3050308 R0.15%X 4 45 024 4 028 | 9.72°| 416 | 4.3 445| 461 | 478| 497| A 7,780
3050309 R0.15X 4.5 45 024, 4 028 | 9.3° | 468 | 483| 5 519| 538| 559| A 8,750
3050310 R0O.15X 5 45 024 4 0.28 | 891°| 519 | 537| 556| 576| 598| 6.22| A 8,750
3050401 R0.2 X 0.8 45 0.3 4 0.37 |13.74°| 0.83 | 086| 0.88| 091| 094| 097 | A 4,730
A =1E%#ES A = Standard stock item. -
= % EfHi#& (Price Down) = New reduced prices. AX=Y~

¥1: 7=V RRAIHTIREDRE (Le)
Effective Neck length (Le) depending on Inclined Angle (a) of workpiece

EFMEBICBEOLEVHDIE
EEME v—saks Tk LERLET,
ke 1@ No numerical value means no
interference with workpiece.
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WX Super Coating Two Flute Ball Nose * with Long neck (for Rib processing)

WXS-LN-EBD

¢D1

— 8) Ll

£2

BiN=U &) B :mm  Unit:mm

VN DEI R 2 R (N R |(vrvoR| B & | Teeg|  BMU—IJBAEAACHISRAMR(NE) X1 | 75 @ | @i
o EDP No. R X 82 L e Ds D1 6k 0.5° ik 15° o 25° 3 Stock | (Yen)
E 3050402 | R0O.2 x 1 45 0.3 4 0.37 |13.39°| 1.04 | 1.07| 111 | 114 118| 1.22| A | 4,730
;2 3050403 R0.2 X 15 45 0.3 4 0.37 |1259°| 156 | 161| 166| 1.72| 1.77| 1.84| A 4,820
»lﬂjzg 3050404 | R0.2 x 2 45 0.3 4 0.37 |[11.88°| 2.08 | 2.14| 221 | 229| 237| 246| A | 4,980
T_]'% 3050405 R0.2 X 25 45 0.3 4 0.37 |11.24°) 2.6 268 | 277 287 | 297| 3.08| A | 5160
/fg 3050406 | R0.2 x 3 45 0.3 4 0.37 |10.67°| 3.11 | 3.21| 3.32| 344| 357| 37 A | 5,500
2%3 3050407 | R0.2 X 35 45 0.3 4 0.37 |10.15°| 3.63 | 3.75| 3.88| 4.02| 4.16| 433| A | 5930
W 3050408 | R0.2 X 4 45 0.3 4 0.37 | 9.68°| 415 | 4.28| 4.43| 459 | 476| 495| A | 5930
é 3050409 R0.2 X 45 45 0.3 4 0.37 | 9.25°| 466 | 4.82| 499| 517| 536| 557| A | 6,260
,'L—, 3050410 | R0.2 X 5 45 0.3 4 0.37 | 8.86°| 5.18 | 535| 554 | 574| 596| 6.19| A | 6,260
EI% 3050411 R0.2 X 55 45 0.3 4 0.37 | 85° | 57 589 6.09| 6.32| 655 6.81| A | 7,090
D 3050412 | R0.2 X 6 45 0.3 4 0.37 | 8.16°| 6.21 | 6.42| 6.65| 6.89| 7.15| 743| A | 7,090
3050500 R0.25X 1 45 0.4 4 0.45 |13.45°| 1.03 | 1.06| 1.09| 1.12| 1.15| 1.19| A 4,730
3050501 R0.25%X 1.5 45 0.4 4 0.45 |12.62°| 155 | 159| 164| 1.69| 1.75| 1.81| A 4,730
3050502 R0.25x 2 45 0.4 4 0.45 |11.89°| 2.06 | 2.13| 22 227 | 235| 243| A | 4,730
3049952 | R0.25x 2.5 45 0.4 4 0.45 |11.23°| 258 | 266 | 2.75| 284 294 | 3.05| A | 4,730
3050503 R0.25x 3 45 0.4 4 0.45 |10.65°| 3.1 3.2 3.3 342 | 354| 368 A | 4730
3049953 | R0.25x 3.5 45 0.4 4 0.45 |10.12°| 3.61 | 3.73| 3.86| 3.99| 4.14| 43 A | 4,730
3050504 R0.25X 4 45 0.4 4 0.45 | 9.64°| 413 | 427 | 441 | 457| 474| 492| A 4,730
3049954 R0.25X 4.5 45 0.4 4 045 | 9.2° | 465 | 4.8 497 | 514| 533| 554| A 4,820
3050505 R0.25X 5 45 0.4 4 045 | 8.8° | 517 | 534| 552| 572| 593| 6.16| A | 4,820
3049955 | R0.25% 5.5 45 0.4 4 0.45 | 8.43°| 568 | 587| 6.07| 6.29| 6.53| 6.78| A | 4,980
3050506 R0.25X 6 45 0.4 4 045 | 8.1° | 6.2 6.41| 6.63| 687 7.13| 741 A 4,980
3050507 R0.25%X 7 45 0.4 4 045 | 7.49°| 723 | 7.48| 7.74| 8.02| 832| 865| A 5,350
3050508 R0.25X 8 45 0.4 4 0.45 | 6.98°| 827 | 855| 885| 9.17| 952| 9.89| A | 5410
3050509 | R0.25x 9 45 0.4 4 0.45 | 6.52°| 9.3 9.62| 9.95|10.32| 10.71 | 11.14| A | 6,040
3050510 R0.25%X 10 45 0.4 4 0.45 | 6.13°/10.33 | 10.68 | 11.06 | 11.47 | 11.9 | 1238 A | 6,230
3050601 R0.3 X 1.2 45 0.5 4 0.55 |13.14°| 124 | 1.27| 1.3 1.34| 138| 143| A 3,640
3050602 R0.3 X 2 45 0.5 4 0.55 {11.88°| 2.06 | 2.12| 219| 226| 2.34| 242| A 3,640
3049962 | R0.3 X 25 45 0.5 4 0.55 |11.21°| 258 | 2.66| 274| 2.84| 294| 3.04| A | 3,720
3050603 R0.3 x 3 45 0.5 4 0.55 |10.61°| 3.1 3.19| 33 3.41| 353 366| A | 3,720
3049963 | R0.3 X 3.5 45 0.5 4 0.55 |10.07°| 3.61 | 3.73| 3.85| 3.99| 413| 429| A | 3,900
3050604 R0.3 X 4 45 0.5 4 055 | 9.58° 413 | 426| 441| 456| 473| 491 A 3,900
3049964 | R0.3 X 4.5 45 0.5 4 0.55 | 9.13°| 465 | 4.8 496 | 5.14| 532| 553| A | 3,900
3050605 R0.3 X 5 45 0.5 4 0.55 | 8.73°| 516 | 533| 551 | 571 592| 6.15| A | 3,900
3049965 | R0.3 X 55 45 0.5 4 0.55 | 8.36°| 5.68 | 5.87| 6.07| 6.29| 6.52| 6.77| A | 3,900
3050606 R0.3 X 6 45 0.5 4 0.55 | 8.02°| 6.2 6.4 6.62| 6.86| 7.12| 7.39| A | 3,900
3049966 R0.3 X 6.5 45 0.5 4 055 | 7.7° | 6.71 694 | 718 744 7.71| 802, A | 4,390
3050607 R0.3 x 7 45 0.5 4 055 | 7.41°| 723 | 7.47| 7.73| 8.01| 831| 864| A | 4,390
3049967 | R0.3 X 7.5 45 0.5 4 055 | 7.14°| 775 | 8.01| 829| 859| 891| 9.26| A | 5,160
3050608 | R0.3 x 8 45 0.5 4 0.55| 6.89°| 826 | 854| 8.84| 9.16| 9.51| 9.88| A | 5160
3049968 | R0.3 X 85 45 0.5 4 0.55 | 6.66°| 8.78 | 9.08| 9.39| 9.74|10.1 | 10.5 A | 5,500
A =1E#7%EEMR A = Standard stock item.

= B E 4% (Price Down) = New reduced prices. &X=Y1
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WX Super Coating Two Flute Ball Nose - with Long neck (for Rib processing)

WXS-LN-EBD %10 D= BEACHT BEEHE (Le)

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

EEVDRBICHBEOLEVHDIE
EEME v-onks  THEELERLET,

le L@ No numerical value means no
interference with workpiece.

a2 B :mm  Unit:mm
UGS SIERS S 2 B (N R (vevsB B 2 | Feag  MU—JBRAAICHISREMERLE) K1 | 5 @ | @i
EDP No. R X 82 L 2 Ds D1 8k 05° i° 15° 2° 25° 3° Stock (Yen)
3050609 | R0.3 x 9 45 0.5 4 0.55 | 6.44°| 93 9.61| 9.95|10.31|10.7 |11.12| A | 5,500 ﬁ
3049969 | R0.3 x 95 45 0.5 4 0.55 | 6.23°| 9.81 | 10.15(10.5 |10.89|11.3 [11.75| A | 5,250 /%
3050610 | R0.3 x 10 45 0.5 4 0.55 | 6.04°/10.33 | 10.68 | 11.06 | 11.46 | 11.9 |[12.37| A | 5,250 ‘ﬁ;g
3050611 R0.3 X 11 50 0.5 4 0.55 | 5.69°/11.37 | 11.75|12.16 | 12.61 | 13.09 | 13.61| A | 5,930 i}.g
3050612 | R0.3 x 12 50 0.5 4 0.55 | 5.38°|124 |12.82|13.27 | 13.76 | 14.28 | 14.85| A | 5,930 ;ﬁg
3050802 | R0O4 x 2 45 0.6 4 0.75 [11.86°| 2.06 | 2.12| 2.18| 225| 232 | 24 A | 3,640 ﬁﬂj
3050803 | R0.4 x 3 45 0.6 4 0.75 |{10.52°| 3.09 | 3.19| 3.29| 34 351 3.64| A | 3,900 W
3050804 | R0.4 x 4 45 0.6 4 0.75 | 945° 413 | 426| 44 455| 471| 488 A | 3,900 )s(
3050805 | R0O4 x 5 45 0.6 4 0.75 | 858°| 516 | 533| 55 5.7 5.9 6.13| A | 3,900 IIL_I
3050806 | R0O4 X 6 45 0.6 4 0.75 | 7.85°| 6.19 | 6.4 6.61| 6.85| 7.1 7.37| A | 3,900 E
3050807 | R0O.4 x 7 45 0.6 4 075 | 7.24°| 723 | 747| 7.72| 8 8.29| 861| A | 3,900 IIIB)
3050808 | R0.4 x 8 45 0.6 4 0.75 | 6.71°| 826 | 854 | 8.83| 915 949| 9.86| A | 3,900
3050810 | R0.4 x 10 45 0.6 4 0.75 | 5.86°/10.33 | 10.67 | 11.05 | 11.45|11.88 | 12.34| A | 5,160
3050812 | R0.4 x 12 50 0.6 4 0.75 | 5.2° 124 |12.81|13.26 | 13.75|14.27 | 14.83| A | 5,160
3051002 | R0O5 x 2 45 0.8 4 0.95 |11.84°| 2.06 | 211 | 217| 223 | 23 237 A | 3,050
3051003 | R0.5 x 3 45 0.8 4 0.95 |10.43°| 3.09 | 3.18| 3.28| 3.38| 349| 3.62| A | 3,050
3051004 | R0.5 x 4 45 0.8 4 095 | 932°| 412 | 425| 439| 453| 469| 486| A | 3,470
3051005 | R0O.5 X 5 45 0.8 4 0.95 | 841° 516 | 532| 549| 568| 588 | 6.1 A | 3,470
3051006 | R0O.5 X 6 45 0.8 4 095 | 767°| 6.19 | 6.39| 6.6 6.83| 7.08| 735 A | 3,720
3051007 | RO.5 X 7 45 0.8 4 095 | 7.05°| 722 | 746| 7.71| 798| 827| 859| A | 3,720
3051008 | R0O.5 x 8 45 0.8 4 095 | 6.52°| 826 | 853| 882| 9.13| 947 | 9.83| A | 3,720
3051009 | R0.5 x 9 45 0.8 4 0.95 | 6.06°| 9.29 | 9.6 9.93|10.28 | 1066 | 11.08| A | 3,720
3051010 | RO.5 x 10 45 0.8 4 0.95 | 5.66°/10.33 | 10.67 | 11.04 | 11.43 | 11.86 | 12.32| A | 3,720
3051012 | R0.5 x 12 45 0.8 4 0.95 | 5.01°/12.39 | 12.81 | 13.25 | 13.73 | 14.25|14.81 | A | 3,720
3051014 | R0.5 x 14 50 0.8 4 0.95 | 4.49°/14.46 | 1495|1547 | 16.03 | 16.64 | 17.29| A | 4,390
3051016 | R0.5 x 16 50 0.8 4 0.95 | 4.06°/16.53 | 17.09 | 17.69 | 18.33 | 19.03 | 19.78| A | 5,160
3051018 | R0.5 x 18 55 0.8 4 0.95 | 3.71°/18.59 | 19.23 | 19.9 |20.63|21.41|22.26| A | 5,160
3051020 | R0.5 x 20 55 0.8 4 0.95 | 3.42°/20.66 | 21.36 | 22.12 | 22.93 | 23.8 [24.75| A | 6,260
3051022 | R0.5 x 22 60 0.8 4 0.95 | 3.17°122.73 | 23.5 |24.33|25.23|26.19|27.24| A | 7,520
3051202 | R0.6 X 24 45 1 4 1.15 |11.03°| 251 | 2.61| 2.7 278| 2.87| 296| A | 4,660
3051204 | R0.6 x 4 45 1 4 115 | 9.07°| 419 | 4.34| 448| 4.62| 478| 495| A | 4,660
3051206 | R0.6 X 6 45 1 4 115 | 7.41°| 6.27 | 6.48| 6.69| 6.92| 7.17| 7.44| A | 4,660
3051208 | R0.6 x 8 45 1 4 1.15 | 6.26°| 835 | 8.62| 891 9.22| 956| 9.93| A | 5080
3051210 | R0.6 x 10 45 1 4 1.15 | 5.42°|/10.42 | 10.76 | 11.13 | 11.52 | 11.95| 12.41| A | 5,080
3051212 | R0.6 x 12 45 1 4 1.15 | 4.78°(1249 | 129 |13.34|13.82 | 14.34 | 149 A | 5,080
3051214 | R0.6 x 14 50 1 4 1.15 | 4.27°|14.55 | 15.04 | 15.56 | 16.12 | 16.73| 17.38| A | 5,080
3051216 R0.6 X 16 50 1 4 1.15 | 3.86°|/16.62 | 17.18 | 17.78 | 18.42 | 19.12| 19.87| A | 5910
3051218 R0.6 X 18 55 1 4 1.15 | 3.52°|18.69 | 19.32| 19.99 | 20.72 | 21.51 | 22.36 | A | 6,340
3051220 R0.6 X 20 55 1 4 1.15 | 3.24°(20.75 | 21.46 | 22.21 | 23.02 | 23.9 |2484| A | 7,300
3051503 R0.75X% 3 45 1.2 4 1.45 |[10.01°| 3.13 | 3.25| 3.35| 345| 3.56| 3.67| A | 3,560
3051504 R0O.75X 4 45 1.2 4 145 | 88° | 418 | 433| 446| 46 475| 492| A | 3,560
A =1Z##%EES A = Standard stock item.

= ZEM#& (Price Down) = New reduced prices. #X=Y1
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WX Super Coating Two Flute Ball Nose * with Long neck (for Rib processing)

WXS-LN-EBD

¢D1

— 8) Ll

£2

BiN=U &) B :mm  Unit:mm

VMR SIERSai & B (A R |(vrvoR B & | Teas| BU—JOEAcCHIIRAMR(LE) X1 | 75 6 | @i
@ EDP No. R X822 L 2 Ds D 8k 05° 7° 15° 2° 25° EF Stock (Yen)
@ 3051506 | RO.75% 6 45 | 12 | 4 | 1.45| 7.08°| 627 | 6.47| 668| 69 | 7.14| 74 | A | 3560
2z 3051508 | R0O.75% 8 45 | 12 | 4 | 145| 592°| 834 | 861| 89 | 92 | 953| 9.89| A | 3720
?7535 3051510 | R0.75%X10 45 | 1.2 | 4 | 1.45| 509°/10.41 [10.75|11.11|11.5 | 11.92|12.38| A | 4,060
T_f% 3051512 | R0O.75%12 45 | 1.2 | 4 | 1.45| 4.46°/12.48 |12.89|13.33|13.8 | 14.31|14.86| A | 4,390
%g 3051514 | RO.75%14 50 | 1.2 | 4 | 1.45| 3.96°/14.55 | 15.03 | 15.55|16.1 | 167 |17.35| A | 4,390
=3 3051516 | R0.75%X 16 50 | 1.2 | 4 | 1.45| 357°/16.62 |17.17|17.76|18.4 |19.09|19.83| A | 4,390
W 3051518 | R0.75%18 55 | 1.2 | 4 | 1.45| 3.25°/18.68 |19.31|19.98|20.7 |21.48|22.32| A | 4,390
3 3051520 | R0.75%20 55 | 1.2 | 4 | 1.45| 298°/20.75 |21.45|2219|23 |2387| — | A | 4390
,(—, 3051522 | R0.75x22 60 | 1.2 | 4 | 1.45| 2.75°(22.82 |2359|24.41|253 |26.26| — | A | 4,390
g 3051530 | R0.75%30 70 | 1.2 | 4 | 1.45]| 21° |31.09 |32.14 /3328|345 | — — | A | 5500
D 3051608 | R0.8 X 8 45 | 13 | 4 | 155| 58 | 834 | 861| 889| 9.19| 952| 9.88| A | 5080
3051612 | R0.8 x 12 45 | 13 | 4 | 155 4.34°/12.48 | 12.89|13.32| 1379|143 |14.85| A | 5,080
3051616 | R0.8 x 16 50 | 1.3 | 4 | 1.55| 3.47°/16.61 |17.16|17.76|18.39| 19.08 | 19.82| A | 5,080
3051620 | R0.8 x 20 55 | 1.3 | 4 | 155 | 2.89°/20.75 | 21.44|22.19|22.99|2386| — | A | 5,080
3052004 | R1 X 4 45 | 16 | 4 | 195| 7.87°| 423 | 4.44| 466| 486| 506| 526| A | 3,050
3052006 | R1 X 6 45 | 16 | 4 | 195]| 6.19°| 6.36 | 6.67| 6.96| 7.23| 7.49| 7.76| A | 3470
3052008 | R1 X 8 45 | 16 | 4 | 195| 51° | 848 | 887 | 9.22| 955| 9.88|10.24| A | 3720
3052010 | R1 X 10 45 | 16 | 4 | 1.95]| 4.33°/10.59 | 11.05|11.45|11.85| 12.27 | 1273| A | 3,720
3052012 | R1 x12 45 | 16 | 4 | 1.95| 3.77°/12.69 | 13.21 | 13.67| 14.15| 14.66 | 1522| A | 3,720
3052014 | R1 X 14 50 | 1.6 | 4 | 1.95| 3.33°/14.78 | 15.36 | 15.89| 16.45 | 17.05|17.7 | A | 3720
3052016 | R1 X 16 50 | 1.6 | 4 | 1.95| 2.98°/16.88 |17.51 |18.1 |18.75|1944| — | A | 3720
3052018 | R1 X 18 55 | 1.6 | 4 | 1.95| 2.7° |18.96 | 19.65|20.32|21.04|21.83| — | A | 3720
3052020 | R1 X 20 55 | 1.6 | 4 | 1.95| 2.47°/21.05 | 21.78 | 22.54 | 23.34| — — | A | 3720
3052022 | R1 x22 60 | 1.6 | 4 | 1.95| 2.27°/23.13 | 23.92|24.75| 2564 — — | A | 5160
3052025 | R1 %25 65 | 1.6 | 4 | 1.95| 2.03°/26.24 | 27.13 | 28.08|29.09| — — | A | 5250
3052030 | R1 X% 30 70 | 16 | 4 | 1.95]| 1.73°|31.42 | 32.48|33.62| — — — | A | 6,000
3052035 | R1 X35 70 | 16 | 4 | 195| 1.5° |36.59 | 37.83(39.16| — - — | A | 8190
3052040 | R1 x40 80 | 16 | 4 | 1.95]| 1.33°/41.76 |43.18| — — — — | A | 8190
3052510 | R1.25%10 45 | 2 4 | 2.35| 3.63°/10.46 | 10.85|11.21|11.59| 11.99 | 12.43| A | 4,330
3052515 | R1.25%15 50 | 2 4 | 2.35| 255°|15.67 | 16.21|16.75|17.34|1796| — | A | 5,080
3052520 | R1.25%20 55 | 2 4 | 235| 1.97°|20.87 | 2156|223 | — - — | A | 5930
3052525 | R1.25%25 65 | 2 4 | 235| 1.6° |26.04 | 26.91|27.84| — — — | A | 6340
3052530 | R1.25%30 70 | 2 4 | 235| 1.35°]31.21 [3226| — — = — | A | 6340
3052535 | R1.25%35 70 | 2 4 | 235]| 1.17°|36.38 | 37.61| — — — — | A | 7870
3053006 | R1.5 x 6 50 | 24 | 6 | 285| 817°| 625 | 6.49| 6.72| 6.95| 7.17| 74 | A | 3,800
3053008 | R1.5 x 8 50 | 24 | 6 | 285| 6.88° 835 | 867| 897| 9.25| 955 | 9.88| A | 3,800
3053010 | R1.5 X 10 50 | 24 | 6 | 2.85| 594°/10.44 [10.83|11.19|11.55|11.94|12.37| A | 4,330
3053012 | R1.5 x 12 55 | 24 | 6 | 2.85| 522°/1253 [12.98|13.4 |13.85|14.33|14.86| A | 4,330
3053014 | R1.5 X 14 55 | 24 | 6 | 2.85| 4.66°/14.62 | 15.13|15.62|16.15| 16.72| 17.34| A | 5,080
3053015 | R1.5 x 15 55 | 24 | 6 | 2.85| 4.42°/1566 |16.2 |16.73|17.3 |17.92|1859| A | 5,080
3053016 | R1.5 X 16 55 | 24 | 6 | 285| 421°/16.7 |17.26|17.84|18.45|19.11[19.83| A | 5,080
A =1Z#%ES A = Standard stock item.

= B E 4% (Price Down) = New reduced prices. &X=Y1
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WX Super Coating Two Flute Ball Nose - with Long neck (for Rib processing)

WXS-LN-EBD %10 D= BEACHT BEEHE (Le)

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

EEVDRBICHBEOLEVHDIE
EEME v-onks  THEELERLET,

le L@ No numerical value means no
interference with workpiece.

a2 B :mm  Unit:mm
VNS PSR 2 R (A R (\vvvsg| E @ | Teag| BY—JBRAaICNISRAMER(LE) X1 | 75 6 | EEHiE
EDP No. R X g2 L ) Ds D» 8k 05° q° 15° o° 25° 3 Stock | (Yen)
3053020 | R1.5 x 20 60 2.4 6 2.85 | 3.52°|120.86 | 21.54 | 22.27 | 23.05 | 23.89 | 24.8 A | 4,920 ﬁ
3053025 | R1.5 x 25 65 2.4 6 2.85 | 2.92°|126.04 | 26.89 | 27.81 | 28.8 |29.86| — A | 4,920 ,%
3053030 | R1.5 x30 70 2.4 6 285 | 25° |31.2 |3224|3335|3455| — - A | 5,080 ‘ﬁ;g
3053035 | R1.5 x 35 80 24 6 2.85 | 2.18°/36.37 | 37.59 | 38.89 | 40.3 = = A | 7,110 {;g
3053040 | R1.5 x40 90 2.4 6 2.85 | 1.94°|/4154 | 4294|4443 | — — — A | 8,800 ;ﬁ%
3053515 | R1.75%x 15 55 2.8 6 3.35 | 3.93°|15.65 | 16.18 | 16.7 |17.26 | 17.87 | 18.53| A | 5,590 ﬁlj
3053520 | R1.75% 20 60 2.8 6 3.35 | 3.08°/20.85 | 21.53 | 22.24 | 23.01 | 23.84 | 24.74 | A | 5,590 W
3053525 | R1.75% 25 65 2.8 6 3.35 | 2.54°|26.03 | 26.87 | 27.78 | 28.76 | 29.82 | — A | 5,930 )s(
3053530 | R1.75% 30 70 2.8 6 3.35 | 2.16°|31.2 |3222|33.32|3451| — — A | 5,930 IIL_I
3053535 | R1.75% 35 80 2.8 6 3.35 | 1.88°/36.36 | 37.57 | 38.87 | — = = A | 7,710 E
3053540 | R1.75% 40 90 2.8 6 3.35 | 1.66°|41.53 | 4292|4441 | — — — A | 8,560 II?)
3053545 | R1.75% 45 90 2.8 6 3.35 | 1.49°/46.7 |48.27| — = = = A | 9,300
3054008 | R2 x 8 60 3.2 6 385 | 567°| 833 | 863| 891| 9.18| 946| 9.77| A | 3,900
3054010 | R2 x10 60 3.2 6 3.85 | 4.74°/10.42 | 10.79 | 11.13 | 11.48 | 11.85| 1225| A | 3,900
3054012 | R2 x12 60 3.2 6 3.85 | 4.07°|12.51 | 12.95|13.35|13.78 | 14.24 | 14.74| A | 4,820
3054015 | R2 x 15 60 3.2 6 3.85 | 3.36°|15.64 | 16.16 | 16.67 | 17.23 | 17.82 | 18.47 | A | 5,080
3054016 | R2 x 16 60 3.2 6 3.85 | 3.18°/16.68 | 17.23 | 17.78 | 18.38 | 19.02|19.71 | A | 5,080
3054020 | R2 x20 65 3.2 6 3.85 | 2.6° |20.84 | 21.51 | 22.22 | 22.98 | 23.8 = A | 5,080
3054025 | R2 x25 70 3.2 6 3.85 | 2.12°|126.02 | 26.86 | 27.76 | 28.72 | — — A | 5,080
3054030 | R2 x 30 80 3.2 6 3.85 | 1.79°|31.19 | 32.21 | 33.3 = = = A | 5,080
3054035 | R2 x35 80 3.2 6 3.85 | 1.55°/36.36 | 37.55|38.84 | — — — A | 5,840
3054040 | R2 x40 90 3.2 6 3.85 | 1.36°|41.52 | 42.9 = = = = A | 6,590
3054045 | R2 x45 90 3.2 6 3.85 | 1.22°/146.69 | 48.25| — — — — A | 8,460
3054050 | R2 x50 100 3.2 6 3.85 | 1.1° [51.86 | 53.6 = = = = A | 9,050
3055010 | R2.5 x 10 60 4 6 485 | 2.96°/104 |10.75|11.08|11.4 |11.75| — A | 5,930
3055015 | R2,5 x 15 60 4 6 485 | 1.96°/15.62 | 16.13 | 16.62 | — = = A | 8,290
3055020 | R2.,5 x 20 70 4 6 485 | 1.46°/20.82 | 21.47| — — — — A | 8,460
3055025 | R25 x 25 70 4 6 485 | 1.16°/ 26 26.82| — — — — A | 8,460
3055030 | R2.5 x 30 80 4 6 485 | 0.97°131.17 | — — — — - A | 9,050
3055035 | R2.5 x 35 80 4 6 485 | 0.83°|136.34 | — = = = = A | 9,050
3055040 | R2.,5 x40 90 4 6 4.85 | 0.72°/41.51 — — — — — A | 9,800
3055045 | R2.5 x 45 100 4 6 4.85 | 0.64°|46.68 | — — — — — A (10,300
3055050 | R2.,5 x50 100 4 6 485 | 0.58°|51.84 | — — — — — A 10,600
3056012 | R3 x12 60 4.8 6 585 | — = = = = = = A | 6,340
3056020 | R3 x20 70 4.8 6 585 | — — — — — — — A | 6,340
3056025 | R3 x25 70 4.8 6 585 | — = = = = = — A | 6,340
3056030 | R3 x30 80 4.8 6 585 | — — — — — — — A | 6,520
3056035 | R3 x35 80 4.8 6 585 | — = = = = = = A | 6,900
3056040 | R3 x40 90 4.8 6 585 | — — — — — — — A | 7,200
3056045 | R3 x45 100 4.8 6 585 | — = = = = = — A | 7,620
3056050 | R3 x50 120 438 6 585 | — — — — — — — A | 7,870
A =1Z##%EES A = Standard stock item.
= B fii#& (Price Down) = New reduced prices.
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WX Super Coating High-precision Bull Nose

5
| J|b3
) 84 s )1(15 7
-—_l g - - %%/& %:
2KRA  4H L
2 Flutes 4 Flutes L
=-=—;= ® )
5
© , T
S @B BN T BES S | 5 /—JL—L
5 Tool Material Ultra Fine Grain Carbide @ §h—= i e z
T S
8 Q@M. WXZ —/S—T— |k | /.
'Ik o Surface Treatment WX Super Coating 2K 2
T_r ?} 2 Flutes L2
& s ORLNA 30° L
% 3 Helix Angle
W ORIFRE s +0.005mm
X Tolerance of Ball Nose Radius
S o
G @ BEFRE oo Dc<0.5 0 ~—0.01 mm ’%@g P g5~
P Tolerance of Outer Diameter 0.5=Dc 0 ~—0.015mm .
R B{i7 :mm  Unit:mm

VERVN BRSSO E RIS N 2 R A R | 8 B | B | WSUrUIsToRIRee | Vv oR | A K | £ E | RERE
EDP No. Dc XrX8n XRge L 2 D1 de Le Ds z Type | Stock (Yen)
3100201 | 0.2 xR0.05%x 0° X 0.5| 50| 0.15 | 0.18 - 7.63 4 2 1 A 10,500
3100202 | 0.2 XR0.05% 0° X 1 50| 0.15 | 0.18 = 8.13 4 2 1 A 10,500
3100203 | 0.2 XR0.05% 1° X 1 50| 0.15 | 0.18 0.23 8.04 4 2 2 A 12,600
3100204 | 0.2 XR0.05% 1° X 2 50 | 0.15 | 0.18 0.26 8.97 4 2 2 A 12,600
3100205 | 0.2 XR0.05% 3° X 1 50 | 0.15 | 0.18 0.27 7.96 4 2 2 A 12,600
3100206 | 0.2 XR0.05%X 3° X 2 50| 0.15 | 0.18 0.39 8.73 4 2 2 A 12,600
3100207 | 0.2 XR0.05%X 5° x 1 50| 0.15 | 0.18 0.35 7.81 4 2 2 B 12,600
3100208 | 0.2 XR0.05% 5° X 2 50 | 0.15 | 0.18 0.52 8.49 4 2 2 B 12,600
3100301 | 0.3 XR0.05% 0° X 1 50| 0.25 | 0.28 - 7.94 4 2 1 A 10,100
3100302 | 0.3 XR0.05%X 0° X 2 50 | 0.25 | 0.28 = 8.94 4 2 1 A 10,100
3100303 | 0.3 XR0.05%X 1° X 2 50| 025 | 0.28 | 0.36 8.79 4 2 2 A 12,600
3100304 | 0.3 XR0.05% 1° X 3 50 | 0.25 | 0.28 0.4 9.73 4 2 2 A 12,600
3100305 | 0.3 XR0.05%X 3° X 2 50| 0.25 | 0.28 0.48 8.56 4 2 2 A 12,600
3100306 | 0.3 XR0.05%X 3° X 3 50 | 0.25 | 0.28 0.59 9.37 4 2 2 A 12,600
3100307 | 0.3 XR0.05% 5° x 2 50| 0.25 | 0.28 0.61 8.33 4 2 2 B 12,600
3100308 | 0.3 XR0.05% 5° X 3 50 | 0.25 | 0.28 0.78 9.01 4 2 2 B 12,600
3100401 | 0.4 XR0.05%X 0° X 1 50| 0.3 0.37 - 7.77 4 2 1 A 6,710
3100402 | 0.4 XxR0.05%x 0° X 15| 50| 0.3 0.37 - 8.27 4 2 1 A 6,710
3100403 | 0.4 XR0.05%X 0° X 2 50 | 0.3 0.37 - 8.77 4 2 1 A 6,710
3100404 | 0.4 XR0.05% 0° X 3 50 | 0.3 0.37 - 9.77 4 2 1 A 6,710
3100405 | 0.4 XR0.05%X 0° X 4 50| 0.3 0.37 - 10.77 4 2 1 A 6,710
3100409 | 0.4 XR0.05%X 1° X 3 50 | 0.3 0.37 0.49 9.54 4 2 2 A 9,300
3100410 | 0.4 XR0.05%X 1° X 4 50 | 0.3 0.37 | 0.53 10.47 4 2 2 A 9,300
3100411 | 0.4 XR0.05% 3° X 3 50 | 0.3 0.37 | 0.68 9.18 4 2 2 A 9,300
3100412 | 0.4 XR0.05%X 3° X 4 50| 0.3 0.37 0.79 9.99 4 2 2 A 9,300
3100413 | 0.4 XR0.05%X 5° X 3 50 | 0.3 0.37 | 0.87 8.83 4 2 2 B 9,300
3100414 | 0.4 XR0.05%X 5° X 4 50 | 0.3 0.37 1.05 9.5 4 2 2 B 9,300
3100406 | 0.4 XR0.1 X 0° X 2 50 | 0.3 0.37 — 8.77 4 2 1 A 6,710

A=fE#ERES A=Standard stock item. XN~

B=7Et > 2 —E#%EES B =Inventory center stock item.
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WX Super Coating High-precision Bull Nose

WXS-CPR
BiN=-T &l BT :mm  Unit:mm
HEXI-FEBXET—/EAXETR B R | BR | WENSYrUIETONIRemm | Yy oB | T | TR | B | A
Dc XrX@n X282 L 2 D d2 L2 Ds z Type | Stock (Yen)
3100407 | 0.4 XR0.1 X 0° X 3 50| 0.3 0.37 - 9.77 4 2 1| A 6,710
3100408 | 0.4 XR0.1 X 0° X 4 50| 0.3 | 037 — 10.77 4 2 | 1| A 6,710 ®
3100415 | 0.4 XR0O.1 X 1° X 3 50 | 0.3 0.37 | 0.49 9.54 4 2 12| A 9,300 8
3100416 | 0.4 XR0.1 X 1° X 4 50| 0.3 | 037 | 053 10.47 4 2 | 2| A 9,300 ﬁ2§
3100417 |0.4XR0.1 X 3° x 3 50| 0.3 0.37 | 0.68 9.18 4 2 2| A 9,300 Rz
3100418 | 0.4 XR0.1 X 3° X 4 50| 0.3 | 037 | 0.79 9.99 4 2 | 2 | A 9,300 ji
3100419 | 0.4 XR0.1 X 5° x 3 50| 0.3 0.37 | 0.87 8.83 4 2| 2| 8B 9,300 %%
3100420 | 0.4 XR0.1 X 5° X 4 50 03 | 037 | 1.05 9.5 4 2 | 2| 8B 9,300 -
3100501 | 0.5xR0.05X 0° x 1 | 50| 0.4 | 046 | — 76 4 | 21| B 5460 e
3100502 | 0.5 XR0.05% 0° X 2 50| 0.4 | 0.46 — 8.6 4 2 | 1| 8B 5,460 S
3100503 | 0.5 XR0.05% 0° X 3 50| 0.4 0.46 - 9.6 4 21| 8B 5,460 C
3100504 | 0.5 XR0.05% 0° X 4 50| 04 | 0.46 - 10.6 4 2 |1 |8B 5,460 E
3100505 | 0.5 XR0.05X 0° X 5 50 | 0.4 0.46 - 11.6 4 21| 8B 5,460
3100506 | 0.5 XR0.05% 0° X 6 50| 0.4 | 0.46 — 12.6 4 2| 1| 8B 5,460
3100513 | 0.5 XR0.05% 1° X 3 50| 0.4 0.46 | 0.59 9.36 4 2 | 2| 8B 8,530
3100514 | 0.5 XR0.05% 1° X 5 50| 04 | 046 | 0.66 11.23 4 2| 2| B 8,910
3100515 | 0.5 XR0.05% 1° X 8 50 | 0.4 046 | 077 14.03 4 2| 2| 8B 9,210
3100516 | 0.5 XR0.05% 1° X 10 50| 0.4 | 0.46 | 0.84 15.9 4 2 | 2 | B | 10,200
3100517 | 0.5 XR0.05% 1° X 12 50| 0.4 0.46 | 0.91 17.77 4 2 | 2| B | 10,200
3100518 | 0.5 XR0.05% 3° X 3 50| 04 | 046 | 0.77 9.02 4 2| 2| B 9,210
3100519 | 0.5 XR0.05% 3° X 5 50 | 0.4 0.46 | 0.98 10.63 4 2| 2| 8B 9,210
3100520 | 0.5 XR0.05% 3° x 8 50| 04 | 046 | 1.3 13.04 4 2 | 2 | B | 10,200
3100521 | 0.5 XR0.05% 3° X 10 50| 0.4 0.46 | 1.51 14.65 4 2 | 2 | B | 10,200
3100522 | 0.5 XR0.05% 3° X 12 50| 04 | 046 | 1.72 16.26 4 2 | 2 | B | 10,200
3100523 | 0.5 XR0.05% 5° X 3 50 | 0.4 0.46 | 0.96 8.68 4 2| 2| 8B 9,210
3100524 | 0.5 XR0.05X 5° X 5 50| 04 | 0.46 | 1.31 10.02 4 2 | 2| 8B 9,210
3100525 | 0.5 XR0.05X% 5° X 8 50 | 0.4 046 | 1.83 12.04 4 2 | 2| B | 10,200
3100526 | 0.5 XR0.05% 5° X 10 50| 04 | 046 | 2.18 13.39 4 2 | 2| B | 10,200
3100507 | 0.5 XR0.1 X 0° X 1 50| 04 0.46 - 7.6 4 2 | 1| A 5,460
3100508 | 0.5 XR0.1 X 0° X 2 50 | 0.4 | 0.46 — 8.6 4 2 | 1| A 5,460
3100509 | 0.5%R0.1 X 0° X 3 50 | 0.4 0.46 - 9.6 4 21| A 5,460
3100510 | 0.5 XR0.1 X 0° X 4 50| 0.4 | 0.46 — 10.6 4 2 | 1| A 5,460
3100511 |0.5XR0.1 X 0° X 5 50 | 0.4 0.46 - 11.6 4 2 | 1| A 5,460
3100512 | 0.5 XR0.1 X 0° X 6 50| 0.4 | 0.46 — 12.6 4 2 | 1| A 5,460
3100527 | 0.5%R0.1 X 1° X 3 50 | 0.4 0.46 | 0.59 9.36 4 2 2| A 8,530
3100528 | 0.5%XR0.1 X 1° X 5 50| 04 | 046 | 0.66 11.23 4 2 | 2| A 8,910
3100529 | 0.5XR0.1 X 1° X 8 50 | 0.4 046 | 077 14.03 4 2| 2| A 9,210
3100530 | 0.5 XR0.1 X 1° X 10 50| 0.4 | 0.46 | 0.84 15.9 4 2 | 2 | A | 10,200
3100531 | 0.5 XR0.1 X 1° X 12 50 | 0.4 046 | 091 17.77 4 2 | 2 | A | 10,200
3100532 | 0.5 XR0.1 X 3° x 3 50| 04 | 046 | 077 9.02 4 2 | 2| A 9,210
3100533 | 0.5 XR0.1 X 3° X 5 50 | 0.4 0.46 | 0.98 10.63 4 2 | 2| A 9,210
3100534 | 0.5xR0.1 X 3° X 8 50| 04 | 046 | 1.3 13.04 4 2 | 2 | A | 10,200

A=fE##ERES A=Standard stock item. XYY

B=7EEt > 7 —1ZE#7EES B =Inventory center stock item.
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WX Super Coating High-precision Bull Nose

WXS-CPR
[ T— g — 2)
BIN=T &l Bi{iT :mm  Unit:mm
HEXI-FEBX BT $RXETR B R | ETE NESUrUoEcomRes | VrUoE | T | R | 7 E | RS
Dc XrX@nXRgz2 L 2 D da L Ds z Type | Stock (Yen)
3100535 | 0.5 xR0.1 X 3° X 10 50| 04 | 046 | 151 14.65 4 2 | 2 | A | 10,200
ﬁ 3100536 | 0.5 XxR0.1 X 3° X 12 50| 0.4 | 046 | 1.72 16.26 4 2 | 2 | A | 10,200
w2 3100537 | 0.5 XR0.1 X 5° X 3 50| 04 | 046 | 0.96 8.68 4 2| 2| A 9,210
A 3100538 | 0.5 XR0.1 X 5° X 5 50| 04 | 046 | 1.31 10.02 4 2 2| A 9,210
ﬁé 3100539 | 05xR0.1 x5 x 8 | 50| 0.4 | 046 | 183 12.04 4 | 2| 2| A | 10200
%g 3100540 | 0.5 XxR0.1 X 5° X 10 50| 0.4 | 046 | 2.18 13.39 4 2 | 2 | A | 10,200
,i\:zi 3100601 | 0.6 XxR0.1 X 0° X 2 50 | 048 | 0.56 - 8.41 4 21| 8B 5,460
3100602 | 0.6 XR0.1 X 0° X 4 50| 0.48 | 0.56 - 10.41 4 21| 8B 5,460
\{(V 3100603 | 0.6 XR0.1 X 0° X 6 50| 0.48 | 0.56 - 12.41 4 211 |8B 5,460
S 3100806 | 0.8 XR0.05% 1° X 5 50| 0.65 | 0.76 | 0.95 10.68 4 2 | 2| B 9,210
C 3100807 | 0.8 XR0.05% 1° X 8 50| 065 | 0.76 | 1.06 13.49 4 2| 2| B 9,210
E 3100808 | 0.8 XR0.05% 3° X 5 50| 0.65 | 0.76 | 1.26 10.12 4 2| 2| 8B 9,580
3100809 | 0.8 XR0.05% 3° X 8 50| 065 | 0.76 | 1.57 12.53 4 2| 2| 8B 9,960
3100801 | 0.8 XxR0.1 X 0° X 4 50| 0.65 | 0.76 - 10.04 4 2 1| A 6,230
3100802 | 0.8 XxR0.1 X 0° X 6 50| 0.65 | 0.76 - 12.04 4 21| A 6,230
3100810 | 0.8 XR0.1 X 1° X 5 50| 0.65 | 0.76 | 0.95 10.68 4 2 | 2| A 8,820
3100811 | 0.8 XR0.1 X 1° X 8 50| 0.65 | 0.76 | 1.06 13.49 4 2| 2| A 9,210
3100812 | 0.8 xR0.1 X 3° X 5 50 | 065 | 0.76 | 1.26 10.12 4 2 | 2| A 9,580
3100813 | 0.8 XR0.1 X 3° X 8 50| 0.65 | 0.76 | 1.57 12.53 4 22| A 9,960
3100803 | 0.8 XR0.2 X 0° X 4 50| 0.65 | 0.76 - 10.04 4 2 1] A 6,230
3100804 | 0.8 XR0.2 X 0° X 6 50| 0.65 | 0.76 - 12.04 4 2 11| A 6,230
3100805 | 0.8 XR0.2 X 0° X 8 50| 0.65 | 0.76 - 14.04 4 2 11| A 6,230
3100814 | 0.8 XR0.2 X 1° X 5 50| 0.65 | 0.76 | 0.95 10.68 4 22| A 8,820
3100815 | 0.8 XR0.2 X 1° X 8 50| 0.65 | 0.76 | 1.06 13.49 4 2 | 2| A 9,210
3100816 | 0.8 XxR0.2 X 3° X 5 50| 065 | 0.76 | 1.26 10.12 4 2| 2| A 9,580
3100817 | 0.8 XR0.2 X 3° X 8 50 | 065 | 0.76 | 1.57 12.53 4 22| A 9,960
3101001 |1 XR0.05X 0° X 4 50| 0.8 | 095 - 9.69 4 21| 8B 5,750
3101002 |1 XR0.05X 0° X 6 50| 0.8 | 095 - 11.69 4 21| 8B 5,750
3101003 |1 XR0.05X 0° X 8 50| 0.8 | 095 - 13.69 4 2|11 |8B 5,750
3101004 |1 XxRO0.05x% 0° x 10 50| 0.8 | 095 - 15.69 4 2|1 |8B 5,750
3101005 |1 XR0.05X 0° X 12 50| 0.8 | 095 - 17.69 4 2 11| 8B 5,750
3101023 |1 XR0.05% 1° X 6 50| 0.8 | 095 | 1.18 11.25 4 2 | 2| B 7,660
3101024 |1 xR0.05x% 1° X 10 60| 0.8 | 095 | 1.32 14.99 4 2| 2| 8B 7,660
3101025 |1 XR0.05% 1° x 15 60|08 |095 | 15 19.67 4 22| B 8,050
3101026 |1 XR0.05x% 1° X 20 60| 08 | 095 | 1.67 24.34 4 2 | 2| B 9,120
3101027 |1 XR0.05X% 1° X 25 70/ 08 | 095 | 1.85 29.02 4 2 | 2 | B | 10,900
3101028 |1 xR0.05x% 1° X 30 80|08 | 095 | 202 33.69 4 2 | 2| B | 11,200
3101029 |1 XR0.05X 1° X 35 80 08 | 095 | 219 38.37 4 2 | 2| B | 13300
3101030 |1 XR0.05X 3° X 6 50|08 | 095 | 155 10.58 4 2 | 2| B 7,660
3101031 |1 %R0.05x% 3° X 10 60| 08 | 095 | 1.96 13.79 4 2 | 2| B 7,660
3101006 |1 XR0.1 X 0° X 4 50| 08 | 095 - 9.69 4 21| 8B 5,750
3101007 |1 XR0.1 X 0° X 6 50| 0.8 | 095 - 11.69 4 2|1 |8B 5,750

A=fE#ERES A=Standard stock item. XYY

B=7Et > ¥ —E#%EES B =Inventory center stock item.
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WX Super Coating High-precision Bull Nose

wT\ o a < ‘JT;. 3
@% - SES = 7] $ $— _ m\xﬁ L’%wi z
¥ il e S
- L N
E A 4AMNA 2 2HH 2
2 Flutes 4 Flutes Lo 2 Flutes L2
a2 B4 :mm  Unit:mm
ABXI-THBXERT—I\$AXETR B & | B WhsvryiiToRikeze | YrVIR | A B K | EE| REMRE
Dc XrX6n X8z L 2 D1 da L2 Ds z Type | Stock (Yen)
3101008 |1 XR0.1 X 0° X 8 50| 0.8 0.95 - 13.69 4 2 1 B 5,750
3101009 |1 XR0.1 X 0° X 10 50| 0.8 0.95 - 15.69 4 2 1 B 5,750 @
3101010 |1 XR0.1 X 0° X12 50| 0.8 0.95 - 17.69 4 2 1 B 5,750 5
3101032 |1 XR0.1 X 1° X 6 50| 0.8 0.95 1.18 11.25 4 2 2 A 7,660 ﬂ2§
3101033 |1 XR0.1 X 1° X 10 60| 0.8 0.95 1.32 14.99 4 2 2 A 7,660 :l*g
3101034 |1 XR0.1 X 1° X 15 60 | 0.8 0.95 1.5 19.67 4 2 2 A 8,050 j%
3101035 |1 XR0.1 X 1° X 20 60 | 0.8 0.95 1.67 24.34 4 2 2 A 9,120 %%
3101036 |1 XR0.1 X 1° X 25 70| 0.8 0.95 1.85 29.02 4 2 2 A 10,900 -
3101037 |1 XR01 X 1°x30 | 80| 08 | 095 | 2.02 33.69 4 |2 2] A 11200 e
3101038 |1 XR0.1 X 1° X35 80| 0.8 0.95 219 38.37 4 2 2 A 13,300 $
3101039 |1 XR0.1 X3° X 6 50| 0.8 0.95 1.55 10.58 4 2 2 A 7,660 C
3101040 |1 XR0.1 X 3° X 10 60 | 0.8 0.95 1.96 13.79 4 2 2 A 7,660 E
3101011 |1 XR0.2 X 0° X 4 50| 0.8 0.95 - 9.69 4 2 1 A 5,750
3101012 |1 XR0.2 X 0° X 6 50| 0.8 0.95 - 11.69 4 2 1 A 5,750
3101013 |1 XR0.2 X0° X 8 50| 0.8 0.95 - 13.69 4 2 1 A 5,750
3101014 |1 XR0.2 X 0° X 10 50| 0.8 0.95 = 15.69 4 2 1 A 5,750
3101015 |1 XR0.2 X 0° x 12 50| 0.8 0.95 - 17.69 4 2 1 A 5,750
3101016 |1 XR0.2 X 0° X 16 60 | 0.8 0.95 - 21.69 4 2 1 A 8,710
3101017 |1 XR0.2 X 0° X 20 60| 0.8 0.95 - 25.69 4 2 1 A 8,710
3101041 |1 XR0.2 X 1° X 6 50| 0.8 0.95 1.18 11.25 4 2 2 A 7,660
3101042 |1 XR0.2 X 1° X 10 60 | 0.8 0.95 1.32 14.99 4 2 2 A 7,660
3101043 |1 XR0.2 X 1° X 15 60 | 0.8 0.95 1.5 19.67 4 2 2 A 8,050
3101044 |1 XR0.2 X 1° X 20 60| 0.8 0.95 1.67 24.34 4 2 2 A 9,120
3101045 |1 XR0.2 X 1° X 25 70| 0.8 0.95 1.85 29.02 4 2 2 A 10,900
3101046 |1 XR0.2 X 1° x 30 80| 0.8 0.95 2.02 33.69 4 2 2 A 11,200
3101047 |1 XR0.2 X 1° X35 80| 0.8 0.95 2.19 38.37 4 2 2 A 13,300
3101048 |1 XR0.2 X3° X 6 50| 0.8 0.95 1.55 10.58 4 2 2 A 7,660
3101049 |1 XR0.2 X 3° X 10 60 | 0.8 0.95 1.96 13.79 4 2 2 A 7,660
3101018 |1 XR0.3 X 0° X 4 50| 0.8 0.95 - 9.69 4 2 1 A 5,750
3101019 |1 XR0.3 X 0° X 6 50| 0.8 0.95 - 11.69 4 2 1 A 5,750
3101020 |1 XR0.3 X 0° X 8 50| 0.8 0.95 - 13.69 4 2 1 A 5,750
3101021 |1 XR0.3 X 0° X 10 50| 0.8 0.95 - 15.69 4 2 1 A 5,750
3101022 |1 XR0.3 X 0° x12 50| 0.8 0.95 - 17.69 4 2 1 A 5,750
3101050 |1 XR0.3 X 1° X 6 50| 0.8 0.95 1.18 11.25 4 2 2 A 7,660
3101051 |1 XR0.3 X 1° X 10 60| 0.8 0.95 1.32 14.99 4 2 2 A 7,660
3101052 |1 XR0.3 X 1° X 15 60 | 0.8 0.95 1.5 19.67 4 2 2 A 8,050
3101053 |1 XR0.3 X 1° X 20 60 | 0.8 0.95 1.67 24.34 4 2 2 A 9,120
3101054 |1 XR0.3 X 1° X 25 70| 0.8 0.95 1.85 29.02 4 2 2 A 10,900
3101055 |1 XR0.3 X 1° X 30 80| 0.8 0.95 2.02 33.69 4 2 2 A 11,200
3101056 |1 XR0.3 X 1° X35 80| 0.8 0.95 2.19 38.37 4 2 2 A 13,300
3101057 |1 XR03 X3 X 6 50| 0.8 0.95 1.55 10.58 4 2 2 A 7,660
3101058 |1 XR0.3 X 3° X10 60 | 0.8 0.95 1.96 13.79 4 2 2 A 7,660

A=fE##ERES A=Standard stock item. XYY

B=7EEt > 7 —1ZE#7EES B =Inventory center stock item.
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WX Super Coating High-precision Bull Nose

WXS-CPR
| [— g —_— g 2)
BIN=T &l Bi{iT :mm  Unit:mm
SEXI-FEEXEBT -/ 4B ETR N OB | & B | SRR | WEhSvrvsstosiEes | vrVoR | N KRR | E | I
Dc XrX@nXRgz2 L 2 D d2 L Ds z Type | Stock (Yen)
3101201 |1.2XR0.2 X 0° X 6 | 50| 1 115 | — 11.31 4 | 2 1] B] 5940
D 3101202 | 1.2XR0.2 X 0° X 8 50 | 1 1.15 — 13.31 4 | 21 ] B 5940
& 3101203 | 1.2XR0.2 X 0° X10 | 50| 1 115 | — 15.31 4 | 2] 1] B 5940
29 3101204 |1.2XR0.3 X0° X 6 | 50| 1 115 | — 11.31 4 | 2] 1] B 5940
N5 3101205 |12XR03 X 0°x 8 | 50| 1 115 | — 13.31 4 | 2| 1| B | 590
%g 3101206 |1.2XxR0.3 X 0° X10 | 50| 1 115 | — 15.31 4 | 2] 1] B 5940
,i\:zji 3101511 |1.5XR0.1 X 1°X10 | 60| 1.2 | 145 | 1.81 14.09 4 | 2| 2] B 8240
3101512 |1.5XR0.1 X 1°x15 | 60|12 | 145 | 1.98 18.76 4 | 2] 2] B 89%
‘{(V 3101513 |1.5XR0.1 X 1°X20 | 60| 1.2 | 1.45 | 2.16 23.44 4 | 2| 2] B 9870
S 3101514 |1.5XR01 X 1°X25 | 70| 12 | 145 | 233 28.11 4 | 2| 2] B | 10400
© 3101515 |1.5XR0.1 X 1°x30 | 80| 1.2 | 145 | 251 32.78 4 | 2| 2] B 12600
E 3101516 | 1.5XR0.1 X 3° X10 | 60| 1.2 | 145 | 242 12.94 4 | 2] 2] B 8240
3101517 |1.5XR0.1 X 3° x15 | 60|12 | 145 | 295 16.96 4 | 2] 2] B 899
3101501 |15XR0.2 X0° X 6 | 50|12 |145 | — 10.75 4 |21 ] A 5940
3101502 |1.5XR0.2 X0°X 8 | 50|12 | 145 | — 12.75 4 | 2] 1] A 5940
3101503 | 1.5XR0.2 X 0° X10 | 50|12 |145 | — 1475 4 |2 1] A 5940
3101504 |1.5%XR0.2 X 0° X12 | 50|12 | 145 | — 16.75 4 | 2 1] A 5940
3101505 |1.5XR0.2 X 0° X16 | 50|12 |145 | — 20.75 4 |2 1] A 5940
3101518 |1.5XR0.2 X 1° x10 | 60| 1.2 | 145 | 1.81 14.09 4 |2 2] A 8240
3101519 |1.5XR0.2 X 1° X15 | 60| 1.2 | 1.45 | 1.98 18.76 4 | 2] 2] A 899
3101520 |1.5XR0.2 X 1° X20 | 60| 1.2 | 1.45 | 216 23.44 4 |2 2] A 9870
3101521 |1.5XR0.2 X 1° X25 | 70|12 | 145 | 233 28.11 4 | 2] 2] A 10400
3101522 |1.5XR0.2 X 1°x30 | 80| 1.2 | 145 | 251 32.78 4 | 2] 2] A 12600
3101523 |1.5XR0.2 X 3° X10 | 60| 1.2 | 145 | 242 12.94 4 |2 2] A 8240
3101524 |1.5XR0.2 X 3° x15 | 60|12 | 145 | 295 16.96 4 | 2] 2] A 899
3101506 |1.5XR0.3 X0°X 6 | 50|12 |145 | — 10.75 4 |21 ] A 5940
3101507 |1.5XR0.3 X0° X 8 | 50|12 |145 | — 1275 4 |2 1] A] 5940
3101508 | 1.5XR0.3 X 0° X10 | 50|12 |145 | — 1475 4 |2 1] A 5940
3101509 |1.5XR0.3 X 0° X12 | 50|12 | 145 | — 16.75 4 |2 1] A 5940
3101510 |1.5XR0.3 X 0° X16 | 50|12 |145 | — 20.75 4 |21 ] A 5940
3101525 |1.5XR0.3 X 1° X10 | 60| 1.2 | 1.45 | 1.81 14.09 4 |2 2] A 8240
3101526 |1.5XR0.3 X 1° X15 | 60| 1.2 | 1.45 | 1.98 18.76 4 | 2] 2] A 899
3101527 |1.5XR0.3 X 1°X20 | 60| 1.2 | 1.45 | 216 23.44 4 |2 2] A 9870
3101528 |1.5XR0.3 X 1° X25 | 70| 12 | 145 | 233 28.11 4 | 2] 2] A 10400
3101529 |1.5XR0.3 X 1° X30 | 80| 1.2 | 145 | 251 32.78 4 | 2] 2] A 12600
3101530 | 1.5XR0.3 X 3° X10 | 60|12 | 145 | 242 12.94 4 |2 2] A 8240
3101531 |1.5XR0.3 X 3° x15 | 60|12 | 145 | 295 16.96 4 | 2] 2] A 899
3102001 |2 XRO.1 x0°Xx 8 | 50|16 |195 | — 11.82 4 | 2] 1] B 6040
3102002 |2 XR0.1 x0°X10 | 50|16 |195 | — 13.82 4 | 2 1] B 6040
3102003 |2 XRO1 x0° x12 | 50|16 |195 | — 15.82 4 | 2 1] B 6040
3102004 |2 XR0.1 x0°x16 | 60|16 |195 | — 19.82 4 | 2] 1] B/ 6040
3102005 |2 XRO.1 x0°x20 | 60|16 |195 | — 23.82 4 | 2] 1] B 6040

A=fE#ERES A=Standard stock item. XYY

B=7Et > ¥ —E#%EES B =Inventory center stock item.
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WX Super Coating High-precision Bull Nose

wT\ =) a < ‘JT;. 3
@% S — it e 7] $ $— . m\xﬁ L’%wi ]
! s s s
! ; J N ! lh
E 2HA 4AMH 2 2HH L
2 Flutes 4 Flutes Lo 2 Flutes L2
a2V {17 :mm  Unit:mm
SEXI-FHEXERT I HAXETR B & | B |WENSYrUsaToRIReze | Vv R | A B R | E | REHE
Dc XrX@n X282 L 2 D1 d2 La Ds z Type | Stock (Yen)
3102006 |2 XR0.1 X 0° x25 70| 1.6 1.95 - 28.82 4 2 1 B 6,040
3102025 |2 XR0.1 X 1° X 15 60| 1.6 1.95 247 17.85 4 2 2 B 8,240 @
3102026 |2 XR0.1 X 1° X 20 60| 1.6 1.95 2.64 22.53 4 2 2 B 8,240 5
3102027 |2 XR0.1 X 1° X 25 70| 1.6 1.95 2.82 27.2 4 2 2 B 9,760 ﬂ2§
3102028 |2 XR0.1 X 1° x 30 80| 16 |1.95 | 299 31.88 4 | 2| 2| B | 11,100 Rz
3102029 |2 XRO0.1 X 1° X 40 80| 1.6 1.95 3.34 41.23 4 2 2 B 14,800 T_]' %
3102030 |2 XxRO0.1 X 1° X 50 100 | 1.6 1.95 3.69 50.57 4 2 2 B 16,400 %%
3102031 |2 XR0.1 X 3° X15 60| 1.6 1.95 3.41 16.11 4 2 2 B 8,240 -
3102032 |2 XR0.1 X 3° x20 60| 1.6 1.95 3.93 20.13 4 2 2 B 8,240 \)I(V
3102007 |2 XR0.2 X 0° X 8 50| 1.6 1.95 - 11.82 4 2 1 A 6,040 $
3102008 |2 XxR0.2 X 0° xX10 50| 1.6 1.95 - 13.82 4 2 1 A 6,040 C
3102009 |2 XR0.2 X 0° X12 50| 1.6 1.95 = 15.82 4 2 1 A 6,040 E
3102010 |2 XR0.2 X 0° X 16 60| 1.6 1.95 - 19.82 4 2 1 A 6,040
3102011 |2 XR0.2 X 0° X 20 60| 1.6 1.95 - 23.82 4 2 1 A 6,040
3102012 |2 XR0.2 X 0° X 25 70| 1.6 1.95 - 28.82 4 2 1 A 6,040
3102033 |2 XR0.2 X 1° X 15 60| 1.6 1.95 247 17.85 4 2 2 A 8,240
3102034 |2 xXR0.2 X 1° X 20 60| 1.6 1.95 2.64 22.53 4 2 2 A 8,240
3102035 |2 XR0.2 X 1° X 25 70 | 1.6 1.95 2.82 27.2 4 2 2 A 9,760
3102036 |2 XxR0.2 X 1° x 30 80| 1.6 1.95 2.99 31.88 4 2 2 A 11,100
3102037 |2 XR0.2 X 1° X 40 80| 1.6 1.95 3.34 41.23 4 2 2 A 14,800
3102038 |2 XxR0.2 X 1° X 50 100 | 1.6 1.95 3.69 50.57 4 2 2 A 16,400
3102039 |2 XR0.2 X 3° X15 60| 1.6 1.95 3.41 16.11 4 2 2 A 8,240
3102040 |2 XR0.2 X 3° x20 60| 1.6 1.95 3.93 20.13 4 2 2 A 8,240
3102013 |2 XR0.3 X 0° X 8 50| 1.6 1.95 — 11.82 4 2 1 A 6,040
3102014 |2 XR0.3 X 0° x10 50| 1.6 1.95 - 13.82 4 2 1 A 6,040
3102015 |2 XR0.3 X 0° X 12 50| 1.6 1.95 - 15.82 4 2 1 A 6,040
3102016 |2 XR0.3 X 0° X 16 60| 1.6 1.95 - 19.82 4 2 1 A 6,040
3102017 |2 XR0.3 X 0° X 20 60| 1.6 1.95 — 23.82 4 2 1 A 6,040
3102018 |2 XR0.3 X 0° X 25 70| 1.6 1.95 - 28.82 4 2 1 A 6,040
3102041 |2 XR0.3 X 1° X 15 60| 1.6 1.95 247 17.85 4 2 2 A 8,240
3102042 |2 XR0.3 X 1° X 20 60| 1.6 1.95 2.64 22.53 4 2 2 A 8,240
3102043 |2 XR0.3 X 1° X 25 70 | 1.6 1.95 2.82 27.2 4 2 2 A 9,760
3102044 |2 XR0.3 X 1° X 30 80| 1.6 1.95 2.99 31.88 4 2 2 A 11,100
3102045 |2 XR0.3 X 1° X 40 80| 1.6 1.95 3.34 41.23 4 2 2 A 14,800
3102046 |2 XR0.3 X 1° x50 100 | 1.6 1.95 3.69 50.57 4 2 2 A 16,400
3102047 |2 XR0.3 X 3° X15 60| 1.6 1.95 3.41 16.11 4 2 2 A 8,240
3102048 |2 XR0.3 X 3° x20 60| 1.6 1.95 3.93 20.13 4 2 2 A 8,240
3102019 |2 XR0.5 X 0° X 8 50| 1.6 1.95 — 11.82 4 2 1 A 6,040
3102020 |2 XR0.5 X 0° x10 50| 1.6 1.95 - 13.82 4 2 1 A 6,040
3102021 |2 XR0.5 X 0° X12 50| 1.6 1.95 — 15.82 4 2 1 A 6,040
3102022 |2 XR0.5 X 0° X 16 60| 1.6 1.95 - 19.82 4 2 1 A 6,040
3102023 |2 XR0.5 X 0° X 20 60| 1.6 1.95 — 23.82 4 2 1 A 6,040

A=fE##ERES A=Standard stock item. XYY

B=7EEt > 7 —1ZE#7EES B =Inventory center stock item.
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WX Super Coating High-precision Bull Nose

WXS-CPR
1 —— g —_— g g)
BIN=T &l Bi{iT :mm  Unit:mm
BEXI-FEEXEHT LB ETR B OE | ETE | WSy aT0miEem | YvyoE | 08| TR | 7 B |
Dc XrX@nXRgz2 L 2 D d2 L Ds z Type | Stock (Yen)
3102024 |2 XR05 x0° x25 | 70| 16 | 195 | — 28.82 4 | 2] 1| A| 6040
i 3102049 |2 xR05 x1°x15 | 60| 1.6 | 195 | 247 17.85 4 | 2| 2| A 8240
O 3102050 |2 xR05 X 1°x20 | 60|16 | 195 | 264 2253 4 | 2| 2| A| 8240
A 3102051 |2 xR05 x1°x25 | 70|16 | 195 | 282 27.2 4 | 2 2| A 9760
ﬁé 3102052 |2 xR05 x 1° x30 | 80| 16 | 195 | 299 31.88 4 | 2 2| A | 11100
jg 3102053 |2 xR05 x 1° x40 | 80| 1.6 | 195 | 334 41.23 4 | 2| 2| A | 1480
%i 3102054 |2 xR05 x 1° x50 | 100 16 | 1.95 | 3.69 50.57 4 | 2| 2| A | 16400
3102055 |2 xR05 x 3° x15 | 60| 16 | 1.95 | 3.41 16.11 4 | 2 | 2| A 8240
W 3102056 |2 xR05 x 3° x20 | 60| 16 | 195 | 3.93 20.13 4 | 2| 2| A | 8240
S 3102501 | 25 xR0.2 x 0° x10 | 50| 22 | 24 - 12.98 4 | 2 1] B 62%
C 3102502 | 25 XxR0.2 X 0° Xx20 | 60|22 |24 - 2298 4 | 2 | 1] B | 6420
= 3102503 | 25 xR0.2 x 0° x30 | 70| 22 | 24 - 32.98 4 | 2 1] B 6630
3102504 | 2.5 xR0.5 x 0° x10 | 50| 22 | 2.4 - 12.98 4 | 21| B | 62%
3102505 | 2.5 xR0.5 x 0° x20 | 60| 22 | 24 - 22.98 4 | 21| B 642
3102506 | 2.5 XxR0.5 x 0° x30 | 70| 22 |24 - 32.98 4 | 2 | 1] B | 6630
3103001 |3 xR0.2 x0°x 8 | 60|25 |285 | — 13.87 6 | 2 | 1 | A | 8240
3103002 |3 xR0.2 x0° x12 | 60|25 |285 | — 17.87 6 | 2 | 1 | A | 8240
3103003 |3 xR0.2 x0° x16 | 60|25 | 285 | — 21.87 6 | 2 | 1 | A | 8450
3103004 |3 xR0.2 x0° x20 | 70|25 | 285 | — 25.87 6 | 2 | 1| A | 8450
3103005 |3 xR0.2 x0° x25 | 70|25 |285 | — 30.87 6 | 2| 1| A| 8710
3103006 |3 xR0.2 x0° x30 | 70|25 |285 | — 35.87 6 | 2 | 1 | A | 9120
3103007 |3 xR0.2 x0° x35 | 80|25 |285 | — 40.87 6 | 2 | 1| A| 9120
3103020 |3 xR0.2 x 1° x15 | 60| 25 | 285 | 344 19.78 6 | 2 | 2 | A | 12400
3103021 |3 xR0.2 x1° x20 | 60| 25 | 285 | 3.61 24.45 6 | 2 | 2 | A | 12400
3103022 |3 xR0.2 x 1° x30 | 80| 25 | 285 | 3.96 33.8 6 | 2 | 2 | A | 12400
3103023 |3 xR0.2 x 1° x40 | 80| 25 | 285 | 431 43.15 6 | 2 | 2 | A | 13300
3103024 |3 xR0.2 x 1° x50 | 100 | 25 | 2.85 | 4.66 525 6 | 2| 2 | A | 15500
3103025 |3 xR0.2 x 1° x60 | 110| 25 | 285 | 5.01 61.85 6 | 2 | 2 | A | 16400
3103008 |3 xR0.3 x0° x12 | 60|25 |285 | — 17.87 6 | 2 | 1 | A | 8240
3103009 |3 xR0.3 x0° x16 | 60|25 |285 | — 21.87 6 | 2 | 1 | A | 8450
3103010 |3 xR0.3 X 0° x20 | 70|25 |285 | — 25.87 6 | 2 | 1 | A | 8450
3103011 |3 xR0.3 x0° x25 | 70|25 | 285 | — 30.87 6 | 2| 1| A| 8710
3103012 |3 xR0.3 x0° x30 | 70|25 |285 | — 35.87 6 | 2 | 1| A| 9120
3103013 |3 xR0.3 x0° x35 | 80|25 |28 | — 40.87 6 | 2 | 1| A| 9120
3103014 |3 XR05 x0° x12 | 60|25 |285 | — 17.87 6 | 2 | 1 | A | 8240
3103015 |3 xR05 x0° x16 | 60|25 | 285 | — 21.87 6 | 2 | 1 | A | 8450
3103016 |3 XR05 x 0° x20 | 70|25 | 285 | — 25.87 6 | 2 | 1 | A | 8450
3103017 |3 XR05 X 0°x25 | 70|25 |285 | — 30.87 6 | 2| 1| A| 8710
3103018 |3 xR05 x 0° x30 | 70|25 | 285 | — 35.87 6 | 2 | 1 | A| 9120
3103019 |3 xR05 x0° x35 | 80|25 |285 | — 40.87 6 | 2 | 1| A| 9120
3103026 |3 xR05 x 1° x15 | 60| 25 | 285 | 344 19.78 6 | 2 | 2 | A | 12400
3103027 |3 xR05 x 1° x20 | 60| 25 | 285 | 3.61 24.45 6 | 2 | 2 | A | 12400

A=fE#ERES A=Standard stock item. XYY

B=7Et > ¥ —E#%EES B =Inventory center stock item.
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WX Super Coating High-precision Bull Nose
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2 Flutes 4 Flutes Lo 2 Flutes L2
a2V {17 :mm  Unit:mm
NS eI 2 R A R | B & | B | IRISUrIETORIRe=e | YV oR | A (B R | £ E | RS
Dc XrX@n X282 L 2 D1 d2 La Ds z Type | Stock (Yen)
3103028 |3 XR0.5 X 1° x 30 80| 25 2.85 3.96 33.8 6 2 2 A 12,400
3103029 |3 XR0.5 X 1° X 40 80| 25 2.85 4.31 43.15 6 2 2 A 13,300 o
3103030 |3 XR0.5 X 1° X 50 100 | 2.5 2.85 4.66 52.5 6 2 2 A 15,500 5
3103031 |3 XR0.5 X 1° X 60 110 | 2.5 2.85 5.01 61.85 6 2 2 A 16,400 i §
3104001 |4 XR0.2 X 0° X 16 60 | 4 3.84 - 20.01 6 | 41| B | 990 Rz
3104002 |4 XR0.2 X 0° X 20 60 | 4 3.84 - 24.01 6 4 1 B 9,960 T_]'i
3104003 |4 XR0.2 X 0° x25 70 | 4 3.84 - 29.01 6 4 1 B 9,960 %%
3104004 |4 XR0.2 X 0° X 30 70 | 4 3.84 = 34.01 6 4 1 B 9,960 -
3104005 |4 XR0.2 X 0° x40 Q0| 4 3.84 - 44.01 6 4 1 B 14,500 \)/(V
3104006 |4 XR0.2 X 0° X 50 100 | 4 3.84 - 54.01 6 4 1 B 16,000 $
3104007 |4 XR0.3 X 0° X 16 60 | 4 3.84 - 20.01 6 4 1 B 9,960 C
3104008 |4 XR0.3 X 0° %X 20 60 | 4 3.84 = 24.01 6 4 1 B 9,960 E
3104009 |4 XR0.3 X 0° x25 70 | 4 3.84 - 29.01 6 4 1 B 9,960
3104010 |4 XR0.3 X 0° X 30 70 | 4 3.84 - 34.01 6 4 1 B 9,960
3104011 |4 XR0.3 X 0° X 40 Q0| 4 3.84 — 44.01 6 4 1 B 14,500
3104012 |4 XR0.3 X 0° X50 100 | 4 3.84 = 54.01 6 4 1 B 16,000
3104013 |4 XR0.5 X 0° X 16 60 | 4 3.84 - 20.01 6 4 1 B 9,960
3104014 |4 XR0.5 X 0° X 20 60 | 4 3.84 - 24.01 6 4 1 B 9,960
3104015 |4 XR0.5 X 0° xX25 70| 4 3.84 - 29.01 6 4 1 B 9,960
3104016 |4 XR0.5 X 0° X 30 70 | 4 3.84 — 34.01 6 4 1 B 9,960
3104017 |4 XR0.5 X 0° x40 N0 4 3.84 - 44.01 6 4 1 B 14,500
3104018 |4 XR0.5 X 0° X 50 100 | 4 3.84 - 54.01 6 4 1 B 16,000
3104019 |4 XR1 X 0° X16 60 | 4 3.84 - 20.01 6 4 1 B 9,960
3104020 |4 XR1 X 0°X20 60 | 4 3.84 — 24.01 6 4 1 B 9,960
3104021 |4 XR1 X 0°Xx25 70 | 4 3.84 - 29.01 6 4 1 B 9,960
3104022 |4 XR1 X 0° X30 70 | 4 3.84 - 34.01 6 4 1 B 9,960
3104023 (4 XR1 X 0° x40 90 | 4 3.84 - 44.01 6 4 1 B 14,500
3104024 |4 XR1 X 0° X50 100 | 4 3.84 — 54.01 6 4 1 B 16,000

A=1Z#%BEMS A=Standard stock item.
B=7EEt > 7 —1ZE#EESR B =Inventory center stock item.
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Ml THIRHEEER

WXS-EMS

IEIAE sioe miLLinG
FRE# (~40HRC) B8R @0~ . S
REI ﬁgljﬁl (\— ﬁ‘y% * ﬂj’ﬂ%\ﬂl‘ﬁygﬁmm HARDENgB@TEELS
WORK HARDENED STEELS- TOOL STEELS- HARDENED STEELS-
WATERAL | PREHAFDENED STeFLs | *_ owwebieosics | 45~5BHRC | 55~60HRC | B0~65HRC | 65~70HRC
30y EEEEE EDRE EEERE EDRE EVERRE EDEE EERRE EDEE EERRE EDEE EERRE EDRE
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 20,000 800 20,000 800 20,000 800 20,000 560 20,000 480 16,000 335
20,000 1,600 20,000 1,600 16,000 1,250 12,000 670 11,000 535 7,950 335
3 15,000 1,800 13,500 1,600 10,500 1,250 7,950 670 7,450 535 5,300 335
4 11,000 1,800 9,950 1,600 7,950 1,250 5,950 670 5,550 535 4,000 335
5 8,900 1,800 7,950 1,600 6,350 1,250 4,800 670 4,450 535 3,200 335
6 7,450 2,650 6,650 2,400 5,300 1,900 4,000 1,000 3,700 800 2,650 505
8 5,550 2,650 4,950 2,400 4,000 1,900 3,000 1,000 2,800 800 2,000 505
10 4,450 2,650 4,000 2,400 3,200 1,900 2,400 1,000 2,250 800 1,600 505
12 3,700 2,650 3,300 2,400 2,650 1,900 2,000 1,000 1,850 800 1,350 505
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 [ [
o Dc=¢1.5[1.5D(0.02D ap Qe ap Qe ap Ae
AR & 575<Dos 622/ 120]0050 1.5D_| 0.05D 15D | 0.03D 1D__| 0.02D
720 a $2.5<Dc 1.5D] 01D apMax=1mmkl T apMax=0.5mmklF apMax=0.5mmkl T
ApMax=1mmiLT

1.8, RV A BAIEOHZBENETVDDEFERAT I,
2. EEUNRET IR, BHEE. #WEEERLEEGTTY CIERATI,
3. CIRIARIE, WHIMCHEL 2D D TRIEEDDEVHDERELT TS,

EEAIEIHE HiGH-SPEED SIDE MILLING
IITRFICRET DNIECHBIC L D RHTHIN - MKDEREF H Y £T,

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.

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

BEKSEHEDLFTIT>TTFE N, can cause fire. Be sure to use all proper fire-prevention measures.
" FAEEHMA(~40HRC). | TEH- 5840 ~45HRC): M
HHEI+ TJUN\—RVEE JUN—RE HARDENED STEELS
WORK HARDENED STEELS: | TOOL STEELS- HARDENED STEELS:
Wi, | PRORBENDSTEs | U MEMEABTES T 45~55HAC | 55~OHRC | 60~B5HAC |  65~70HAC
234 EEREE EDRE EEREE EDRE EEREE EDRE EERERE EDRE EERERE EDRE EERERE EDRE
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
ap [ @e ap [ Qe ap [ ae ap 3e
W @ 1D | 0.05D 1D | 0.03D 1D | 0.02D 1D_ | 0.01D
722 a apMax=0.5mmLIT ApMax=0.5mmLLT apMax=0.2mmiLF apMax=0.2mmLIT

1. BEEEENYI =T 22 FALLIBED. BEYHAZDEICE 3 EERMERTT,
2. BREPETTIERIENRELETOT FAMDH ZHIHENIEFIERLEVTTE,
3. I77A-&ZERATEV, PEMFIZERINBERREENILEVHOERELTTEL,

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.
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The machining path is on condition of contouring line operation.

B4 . FE S (~ o 5
HRHIM I“ﬂjﬁﬁiﬂ'& ;ﬁﬁHRC) HAnneﬁEEBﬁETEELS
WORK TOOL STEELS- HARDENED STEELS-
MATERIAL I 45 ~55HRC 55 ~B60HRC 60 ~B65HRC 65 ~70HRC
R DRGEE | EDEE HERE | EOEE ERGEE | EDEE HEEE | EORE ERGEE | EDEE
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 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
o " an ap Pf ap Pf ap Pf
s W%,a 005D | 0.1D 003D | 0.1D 0.02D | 0.05D
AL apMax=0.6mmkLT apMax=0.5mmLLT apMax=0.3mmLl T

1. #H. AL A RIS 2REENEVHDEIFERAT I,
2. I7 70—/ IEMAL(FINVIZ R =52 b) TTERTE,
3. bR ESHRMNIT(AEMI) OEFHOLEVIIHRTOBERTT, MIFIK AR

HEREIM, 7-RESOFERRRICKY), BERCTHIE RS, EEUPRETS5E. B

RE X RE PNARSERET S,
4. PARSHNSVNGE, BEEE. X EREESSICEFRZENFIRET T,
Q@I RINDEEHIRTA >

YIARSEHELAVIBE . FXEYEIABRAR—IL Y —X (FX-HS-EBDS) % %) R E %58

2WB A FXBFR—IL Y1) —X (FXS-EBT, FXS-EBM) #ZfEHT &L\,

BEEYIEI HIGH-SPEED LIGHT MILLING
INTRFICHET B KEPWIBIC L 2R TN - KKOBRMESGHIET,
Bhk 3 & L TIT>TF I,
ERERENYY =Tt 4 5FAL LBAOEERXHRTY,
ONMINNRIESEMTZAHRE L TVET,

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
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).

[SE

=N

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.

B . FE S (~ o 5
HHIA Iﬂﬂj’ﬁg\iﬁ (“y45HRC) HAHDE;I%:):%E]TEELS
WORK TOOL STEELS- HARDENED STEELS-
L PREHARDENED STEELS 45 ~55HRC 55 ~B0HRC 60 ~B5HRC 65 ~70HRC
R OERE | EORE OEEE | EORE OERE | EORE OERE | EORE OERE | EOEE
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
5 " a ap Pf ap Pf ap Pf
TARE W = 0.02D | 0.05D 002D | 0.05D 0.01D | 0.05D
apMax=0.3mmLlT AapMax=0.2mmLLT apMax=0.1mmLlTF

1. FIVL BN S 2BEDSVHDEIFERTEV,

2. I77A-%¥EMQL(FAIVI X T—52 h) TSERATEL,

3. k&R ESHRMI@ENI) DAEOLHEVIIIHIRTOER T, IR THARS,
AL, V-7 REFOFERRRICEY, BRELIHIE KB, EEUNRETZIH5E. E
BRE X RE VHDARS ATV,

4 AREHFNEVGE BEEE. X EEESSICETB I EHNFHETT,

Q@ I FINVDEEHIRTA>
THARSEHELI-VWIBE . FXETHEIARAAR - YU —-X(FX-HS-EBDS) %, %V &EE
EEHEVEEI FXBUR-IL Y —X(FXS-EBT, FXS-EBM) £ Z{ERTE L,

1. Use a rigid 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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5 " — MRS - e - R a2 T8 SEE (30 ~ 38HRC) - TUJ\— K
gz Mo | oStz saONsTE casTnon A sredtS Tnhaoenzo e
ﬁu % MATERIAL (~ 750N/mm?) (~ 30HRC) SKT. SKD. NAK55., HPM1
%8 TEE | ZDE TEE | EDE TEE | EDE
?q?é R E(-rl:f) SFI?EED(mﬁ‘) FEED(mm/E;ﬂn) ap Pt SFEI;ED (mﬁ") FEED (mmfm) ap Pt SF’EElI;ED (mﬁ") FEED (mm;ﬁin) ap Pf
ﬁ 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 1.5 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
25 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
PhARS S
DEPTH OF CUT 7 | &

1.8, AL A ERAIMEOS RBENSVHDETFERATE,

2. REWPBEANFOYIEITIE, MAL(FMIVIZ M —F>R) £33 T7 70— %R VALET,

3. PIEaEE EAT 35 A HEMESVICHIABICHELAbDEIERATE L,

4. FRUEESBMIICHUIEFOLEVRELZRIRERELLAEDHDTT,

5. M THERE. IITRR. N T/NRIC Lo TERHUDBEET>TTEW,

6. $0.5(R0.25) Kifid 3V IIE TR FE(L/D) 1O0LULETIR. TP LEROEATINBTEI LN BN ETOT TIHIRRE R THHIZEDORBEET-TTEL,
7. BEEENFRTZHEE. AEEREER)EEE LRICHULTRACERTTITTEL,
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25U AM- BEMW(38~ 45HRC)- TU/\— KV e 5
STAINLESS STEELS- HARDENED STEELS- HARDENED STEELS t)J =
PREHARDENED STEELS =
SUS304. SKD. NAK80. HPM50 45 ~55HRC 55 ~B0HRC gllz
OEEE | #oEE a ot OEEE | EDEE a ot OEEE | EoEE a or EJE
SPEED (min™) | FEED (mm/min) P SPEED (min”) | FEED (mm/min) P SPEED (min”) | FEED (mm/min) P 1L-F =]
50,000 70 0.003 0.003 50,000 60 0.003 0.003 — — — — ﬁ =)
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 I:B)
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

e
Z Pf V)

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. RN=YA
7.When the available RPM are insufficient, please reduce the RPM and feed rates in proportion.
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%8 TEE | ZDE TEE | EDE TEE | EDE
?q?é B E(-rif) SEEEDWFN) FEED(mm/E;ﬂn) ap 74 SPEEISS (mﬁ‘) FEED (mm;ﬁm) ap 74 SF’EEEED (mﬁ") FEED (mm;ﬁm) ap Fi
55C o3 | 25 [ 50000 | 1200 | 003 | 005 | 50000 | 1200 | 003 0.05 | 50,000 | 1,100 | 0.03 0.05
& 3 | 50,000 | 1,200 | 002 | 003 | 50,000 | 1,200 | 0.02 0.03 | 50,000 | 1,100 | 0.02 0.03
W 35 | 45000 | 1,000 | 002 | 003 | 45000 | 1,000 | 0.2 0.03 | 45000 | 950 | 0.02 0.03
X 4 | 40,000 | 900 | 0.1 0.02 | 40,000 | 900 | 0.01 0.02 | 40,000 | 850 | 0.01 0.02
v 45 | 34000 | 780 | 0.1 0.02 | 34,000 | 780 | 0.01 0.02 | 34,000 | 740 | 0.0 0.02
N 5 | 30,000 | 680 | 0.1 0.02 | 30,000 | 680 | 0.01 0.02 | 30,000 | 640 | 0.0 0.02
i 55 | 28000 | 650 | 0.1 0.02 | 28000 | 650 | 0.01 0.02 | 28000 | 610 | 0.0 0.02
B 6 | 26000 | 600 | 0.1 0.02 | 26,000 | 600 | 0.01 0.02 | 26000 | 570 | 0.0 0.02
65 | 24,000 | 550 | 0.1 0.01 | 24,000 | 550 | 0.01 0.01 | 24,000 | 520 | 0.0 0.01
7 | 23000 | 450 | 0.1 0.01 | 23000 | 450 | 0.01 0.01 | 23000 | 420 | 0.0 0.01
75 | 23000 | 400 | 0.1 0.01 | 23000 | 400 | 0.01 0.01 | 23000 | 380 | 0.0 0.01
8 | 20000 | 320 | 0005 | 0.01 | 20,000 | 320 | 0005 | 001 | 20,000 | 300 | 0.05 | 0.01
85 | 20,000 | 300 | 0005 | 0.01 | 20,000 | 300 | 0005 | 0.01 | 20,000 | 280 | 0.05 | 0.01
9 | 20000 | 280 | 0005 | 0.01 | 20000 | 280 | 0005 | 0.01 | 20,000 | 260 | 0.005 | 0.01
95 | 20000 | 240 | 0.005 | 0.08 | 20,000 | 240 | 0.05 | 0.08 | 20,000 | 220 | 0.005 | 0.08
10 | 20,000 | 200 | 0.05 | 0.08 | 20,000 | 200 | 0.005 | 0.08 | 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
RO4 |2 | 50000 | 2000 | 004 | 008 | 50,000 | 2,000 | 0.04 0.08 | 50,000 | 1,900 | 0.04 0.08
48000 | 1,600 | 004 | 0.08 | 48000 | 1,600 | 0.04 0.08 | 48000 | 1,500 | 0.04 0.08
4 | 40000 | 1,200 | 004 | 0.08 | 40,000 | 1,200 | 0.04 0.08 | 40,000 | 1,100 | 0.04 0.08
5 | 34000 | 950 | 003 | 005 | 34000 | 950 | 0.3 0.05 | 34000 | 900 | 0.03 0.05
6 | 30000 | 800 | 003 | 005 | 30,000 | 800 | 0.3 0.05 | 30,000 | 760 | 0.03 0.05
7 | 25000 | 600 | 0.1 0.02 | 25000 | 600 | 0.0 0.02 | 25000 | 570 | 0.01 0.02
8 | 23000 | 450 | 0.005 | 0.01 | 23000 | 450 | 0005 | 0.01 | 23000 | 420 | 0.05 | 0.01
10 | 18000 | 320 | 0.05 | 0.08 | 18000 | 320 | 0.05 | 0.008 | 18,000 | 300 | 0.005 | 0.008
12| 17,000 | 250 | 0.05 | 0.005 | 17,000 | 250 | 0.05 | 0.005 | 17,000 | 230 | 0.005 | 0.005
Ro5 |2 | 50000 | 3700 | 005 | 01 50,000 | 3,700 | 0.5 0.1 50,000 | 3,700 | 0.5 0.1
3 | 45000 | 3200 | 005 | 0.1 45000 | 3200 | 0.5 0.1 45000 | 3000 | 0.5 0.1
4| 40,000 | 3000 | 005 | 0.1 40,000 | 3000 | 0.5 0.1 40,000 | 2850 | 0.5 0.1
5 | 36000 | 2300 | 005 | 0.1 36,000 | 2300 | 0.5 0.1 36,000 | 2100 | 0.5 0.1
6 | 30,000 | 2000 | 005 | 0.1 30,000 | 2000 | 0.5 0.1 30,000 | 1,900 | 0.5 0.1
7 | 27,000 | 1700 | 005 | 0.1 27,000 | 1,700 | 0.5 0.1 27,000 | 1,600 | 0.5 0.1
8 | 26000 | 1,600 | 005 | 0.1 26,000 | 1,600 | 0.5 0.1 26,000 | 1,500 | 0.0 0.1
9 | 24000 | 1,200 | 003 | 005 | 24000 | 1,200 | 0.03 0.05 | 24,000 | 1,00 | 0.03 0.05
10| 22,000 | 1,100 | _0.01 0.02 | 22,000 | 1,100 | 0.0 0.02 | 22,000 | 1,000 | 0.01 0.02
12| 20,000 | 800 | 0.0 0.01 | 20,000 | 800 | 0.01 0.01 | 20,000 | 760 | 0.0 0.01
14 | 18000 | 600 | 0.05 | 0.01 | 18000 | 600 | 0.005 | 0.01 | 18000 | 570 | 0.005 | 0.1
16| 16000 | 420 | 0.005 | 0.01 | 16000 | 420 | 0005 | 0.01 | 16000 | 400 | 0.005 | 0.1
18 | 14000 | 320 | 0.05 | 0.005 | 14000 | 320 | 0.005 | 0.005 | 14,000 | 300 | 0.005 | 0.005
20 | 13000 | 300 | 0005 | 0.005 | 13,000 | 300 | 0.005 | 0.005 | 13,000 | 285 | 0.005 | 0.005
22 | 12000 | 200 | 0005 | 0.005 | 12000 | 200 | 0.005 | 0.005 | 12,000 190 | 0.005 | 0.005
RO6 |24 | 50000 | 3800 | 006 | 0.2 | 50,000 | 3,800 | 0.06 012 | 50,000 | 3600 | 0.06 0.12
4 | 40,000 | 3000 | 006 | 042 | 40,000 | 3000 | 0.06 012 | 40,000 | 2850 | 0.06 0.12
6 | 32000 | 2100 | 006 | 042 | 32,000 | 2100 | 0.06 012 | 32,000 | 2000 | 0.06 0.12
8 | 25000 | 1700 | 006 | 042 | 25000 | 1.700 | _0.06 012 | 25000 | 1,600 | 0.06 0.12
10| 20,000 | 1,200 | 005 | 0.1 20,000 | 1,200 | 0.5 0.1 20,000 | 1,00 | 0.5 0.1
12| 19,000 | 900 | 003 | 0.05 | 19,000 | 900 | 0.03 0.05 | 19,000 | _ 850 | 0.03 0.05
14| 18000 | 650 | 003 | 0.05 | 18000 | 650 | 0.03 0.05 | 18000 | 610 | 0.03 0.05
16| 16000 | 450 | 002 | 0.05 | 16000 | 450 | 0.02 0.05 | 16000 | 420 | 0.2 0.05
18| 16,000 | 350 | 0.05 | 0.005 | 16000 | 350 | 0.05 | 0.05 | 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
RO75 | 3 | 50,000 | 4800 | 0.075 | 0.15 | 50,000 | 4800 | 0075 | 015 | 50,000 | 4800 | 0.075 | 0.5
YhARe t
DEPTH OF CUT W 7ab
Z Pf/////z
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STAINLESS STEELS- HARDENED STEELS- IRAFDIENED) EEELS t)J =
PREHARDENED STEELS =
SUS304. SKD. NAK80. HPM50 45 ~55HRC 55 ~B0HRC gllz
EEEE | ZDEE a - OEEE | ZDEE a - EREE | ZDEE a or EJE
SPEED (min™) | FEED (mm/min) P SPEED (min™) | FEED (mm/min) P SPEED (min) | FEED (mm/min) P 11_1: =
50,000 1,100 0.03 0.05 50,000 770 0.03 0.05 50,000 610 0.01 0.02 ﬁ =)
50,000 1,100 0.02 0.03 50,000 750 0.02 0.03 45,000 540 0.01 0.02 @
45,000 950 0.02 0.03 45,000 660 0.02 0.03 41,000 480 0.01 0.02 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 I:B)
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

.
27 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. RN=IA
7.When the available RPM are insufficient, please reduce the RPM and feed rates in proportion.
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EIJ % MATERIAL = 750N/mm2) (~ 30HRC) SKT. SKD. NAK55. HPM1
%8 TEE | ZDE TEE | EDE TEE | EDE
?q?é B E(-rif) SEEEDWFN) FEED(mm/E;ﬂn) ap 74 SPEEISS (mﬁ‘) FEED (mm;ﬁm) ap 74 SF’EEEED (mﬁ") FEED (mm;ﬁm) ap Fi
=S Ro7s | 4 [ 40000 | 3900 | 0075 | 015 | 40000 | 3900 | 0075 | 015 | 40000 | 3700 | 0075 | 0.5
& 6 | 30,000 | 2900 | 0075 | 015 | 30,000 | 2900 | 0.075 | 0.5 | 30,000 | 2700 | 0.075 | 0.15
W 8 | 24000 | 2300 | 0075 | 0.5 | 24000 | 2,300 | 0075 | 0.15 | 24000 | 2100 | 0.075 | 0.5
X 10| 24,000 | 2000 | 0075 | 015 | 24000 | 2,000 | 0075 | 0.15 | 24000 | 1,900 | 0.075 | 0.5
3 12| 21,000 | 1400 | 0.075 | 0.1 21,000 | 1,400 | 0.075 | 0. 21,000 | 1,300 | 0.075 | 0.
N 14| 18,000 | 1,200 | 0.5 0.1 18,000 | 1,200 | 0.05 0.1 18,000 | 1,00 | 0.05 0.1
i 16| 16,000 800 | 0.05 0.1 16,000 800 | 0.5 0.1 16,000 760 | 0.5 0.1
= 18| 14,000 500 | 0.03 0.05 | 14,000 500 | 0.3 0.05 | 14,000 470 | 003 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 | 002 0.05 | 13,000 300 | 0.02 0.05
30 | 12,000 200 | 0.005 | 001 | 12,000 200 | 0.005 | 001 | 12,000 190 | 0.005 | 0.1
Ro8 |8 | 24000 | 3000 | 008 0.16 | 24000 | 3000 | 0.08 0.16 | 24000 | 2800 | 0.8 0.16
12| 21,000 | 1,800 | 0.05 0.1 21,000 | 1,800 | 0.05 0.1 21,000 | 1700 | 0.5 0.1
16| 16,000 800 | 0.05 0.1 16,000 800 | 0.5 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
= 4 | 50,000 | 5600 | 0.1 0.2 | 50,000 | 5600 | 0.1 0.2 | 50,000 | 5600 | 0.1 0.2
6 | 36000 | 3000 | 0.1 0.2 | 36000 | 3000 | 0. 0.2 | 36000 | 2800 | 0.1 0.2
8 | 25000 | 2600 | 0.1 0.2 | 25000 | 2600 | 0. 0.2 | 25000 | 2400 | 0.1 0.2
10| 20,000 | 2400 | 0. 0.2 | 20,000 | 2400 | 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 | 15000 | 1.800 | 0. 0.2 | 15000 | 1800 | 0.1 0.2 | 15000 | 1700 | 0.1 0.2
16| 14,000 | 1.700 | 0.1 0.1 14,000 | 1700 | 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 | 0.0 0.1 12,000 | 1,00 | 0.05 0.1
22 | 10,000 | 1,000 | 0.05 0.1 10,000 | 1,000 | 0.5 0.1 10,000 950 | 0.05 0.1
25 | 10,000 800 | 0.03 0.05_| 10,000 800 | 0.3 0.05__| 10,000 760 | 0.03 0.05
30 | 10,000 500 | 0.02 0.05_| 10,000 500 | 0.2 0.05__| 10,000 470 | 0.02 0.05
35 | 8,000 250 | 0.02 0.03 | 8000 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
R125 | 10 | 20,000 | 3300 | 0. 0.2 | 20000 | 3300 | 0. 0.2 | 20000 | 3100 | 0.1 0.2
15 | 17,000 | 2,800 | 0.1 0.2 | 17,000 | 2800 | 0. 0.2 | 17,000 | 2,600 | 0.1 0.2
20 | 15000 | 1,800 | 0.1 0.2 | 15000 | 1,800 | 0. 0.2 | 15000 | 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 | 0.3 0.05_| 10,000 760 | 0.03 0.05
35 | 8,000 500 | 0.02 0.03 | 8,000 500 | 0.2 0.03 | 8,000 470 | 002 0.03
Ris | 6 | 41500 | 6200 | 0.15 03 | 41500 | 6200 | 0.5 03 | 41500 | 6200 | 0.15 0.3
8 | 30,000 | 4500 | 0.15 03 | 30,000 | 4500 | 0.5 0.3 | 30,000 | 4200 | 0.15 0.3
10 | 25000 | 3800 | 0.15 03 | 25000 | 3800 | 0.5 03 | 25000 | 3600 | 0.15 0.3
12| 20,000 | 3000 | 0.15 0.3 | 20,000 | 3000 | 0.5 0.3 | 20,000 | 2800 | 0.15 0.3
14| 18000 | 2700 | 0.15 03 | 18000 | 2700 | 0.5 03 | 18000 | 2500 | 0.15 0.3
15 | 16,000 | 2400 | 0.1 03 | 16,000 | 2400 | 0.1 03 | 16000 | 2,200 | 0.1 0.3
16| 16,000 | 2000 | 0.1 0.2 | 16000 | 2,000 | 0.1 0.2 | 16000 | 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 | 0.5 0.1 12,000 | 1,100 | 0.05 0.1
30 | 10,000 800 | 0.03 0.05 | 10,000 800 | 0.3 0.05 | 10,000 760 | 0.03 0.05
35 | 8000 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
R175 |15 | 18000 | 3000 | 0. 0.3 | 18000 | 3000 | 0.1 0.3 | 18000 | 2800 | 0.1 0.3
20 | 16,000 | 2700 | 0.1 0.2 | 16000 | 2700 | 0.1 0.2 | 16000 | 2500 | 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. 0.1
30 | 10,000 | 1,600 | 0.05 0.1 10,000 | 1,600 | 0.5 0.1 10,000 | 1,500 | 0.05 0.1
35 | 10,000 | 1,000 | 0.5 0.05 | 10,000 | 1,000 | 0.5 0.05_| 10,000 950 | 0.05 0.05
40 | 8,000 800 | 0.05 0.05 | 8000 800 | 0.5 0.05 | 8000 760 | 0.05 0.05
YRARe b
DEPTH OF CUT 7 739

KL RV Z BRI S BRBENSVHDEIFERAT I,

EREEPEANBOTEI T MQL(AMIWVIX M =52 R £ I 7 TO—%HENLET,

YhE % ERAT 358 HEIMESTICMIABTISELAbDEZFER TV,

ITREESHEMIICHEIZEFOPEVRE LR EREELLAEHDTT,

IR, TR, TN RIS Ko TR HBDBEET>TTE,

¢0.5(R0.25) KimH 3V IS E TR TE(L/D) F1OLULETIE, bTHrLATOEATIFEBTZZENHIETOT. FIHIRRE R THHIREORELT-TTEVL,
HEREFRNET2HEIR. AEHERFEE X REE ERICHULTRICERTTFTTFEWL,
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25 YU Z 8- BEM(38~ 45HRC)- TU/\— KV B 5
STAINLESS STEELS- HARDENED STEELS- IRAFDIENED) EEELS t)J =
PREHARDENED STEELS =
SUS304. SKD. NAK80. HPM50 45 ~55HRC 55 ~B0HRC gllz
EEEE | ZDEE a - OEEE | ZDEE a - EREE | ZDEE a or EJE
SPEED (min™) | FEED (mm/min) P SPEED (min™) | FEED (mm/min) P SPEED (min) | FEED (mm/min) P 11_1: =
40,000 3,700 0.075 0.15 40,000 2,900 0.075 0.15 38,000 2,200 0.03 0.06 ﬁ =)
30,000 2,700 0.075 0.15 30,000 2,200 0.075 0.15 27,000 1,500 0.03 0.06 @
24,000 2,100 0.075 0.15 24,000 1,700 0.075 0.15 21,000 1,100 0.03 0.06 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 I:B)
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 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. RN=YA
7.When the available RPM are insufficient, please reduce the RPM and feed rates in proportion.
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5 4 — AR - ol - B a5 - TEH MM (30 ~38HRC) -TUN—Ei
g2 Tow | stz caReoNsitLe chor ow PR sTeats TnelnapineD dreett
\ﬁu = MATERIAL (~ 750N/mm?) (~ 30HRC) SKT. SKD. NAK55. HPM1
%8 PEE | %D SEE | EDE PEE | EDE
?:T:é B E(ﬁi SEE)WE") FEED(mif/E;ﬂn) ap 74 SPEEISS (mﬁ") FEED (mmfm) 8p 4 SPEEEED (mﬁ") FEED (mm;ﬁin) dp Fi
ﬁ 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

W 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

N 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

PBARE L

DEPTH OF CUT 7 | @

1. #H. RV A BAIMEOHZBEDTVDDEZFEATE,

2. RFBWEPHRANEOLHITIE, MQL(AMWIX M7 =F2 M) $2@I7TA—-2HBEONELET,

3. PEARIZ EAT 35 A HEMESCICHIABTICELAbDEIERATEL,

4. PREEERNIICHIPERDIEVRELRRERELLELZDDTT,

5. INTHEE. IR T /NZICE>TEBGDABET>TTEL,

6. $0.5(R0.25) Kifih 2LV IFE TR HE(L/D) M10ULTIE, bT L EEFDERTITETZZ B ETOT IHIRINE RTHHIRGFDBEET>TT I,
7. BEEEN TR HEE. BEEECE)EEE LRICHUTRUERTTFTTFE W,
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27V U8 BEH(38~ 45HRC): TU/\— KV ks 4
STAINLESS STEELS- HARDENED STEELS- HARDENED STEELS t)J =
PREHARDENED STEELS WIE
SUS304. SKD. NAK80. HPM50 45 ~55HRC 55 ~B60HRC EIJ =
EEEE | ZhEE a - EEEE | ZhEE a ot EEEE | ZhEE a or EJE
SPEED (min”) | FEED (mm/min) P SPEED (min") | FEED (mm/min) P SPEED (min) | FEED (mm/min) P 15'; =]
6,500 570 0.03 0.03 5,000 420 0.03 0.03 4,000 260 0.05 0.05 i =)
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 W
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 |'5
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.

94



B UEIR G EER
WXS-CPR EZEZEH]HI RecULAR MILLING

=
z
% 4Bl #4 WORK MATERIAL
= aeyf T SR TUN—RVH | RS- TUN\— RV .
e - msgaEe o | steeng T mAm
5 8 & HEE BTER DEPTHOFCUT @ PREHARDENED STEELS | PREHARDENED STEELS HARDENED STEELS
*S Dc a 22 T SKD61+ NAK55+ NAK80 - HPM1 SKD61+ STAVAX+ HPM38
%S ap=120% Q@e=120% | @p=100% @e=100% | a@p=60% Ae=80%
Xz R EE - I - P e T
\;\(I 0° 0.5 [0.005| — - - - — |0.06 40,000 560 36,000 460 31,500 380
S 1 0.004| — - - - — |0.06 38,000 530 34,000 435 30,000 355
g 4o 1 0.005| — - - - — |0.06 40,000 560 40,000 510 35,000 420
=] 0.2 2 0.004| - - - - — |0.054| 40,000 505 36,000 415 31,500 340
5 1 0.005| — - - - — |0.06 40,000 560 40,000 510 35,000 420
2 0.005| — - - - — |0.06 40,000 560 36,000 460 31,500 380
5 1 0.005| — - - - — |0.06 40,000 560 40,000 510 35,000 420
2 0.005| — - - - — |0.06 40,000 560 36,000 460 31,500 380
, 1 0.005| — = = = — |0.09 36,500 720 32,500 545 30,500 475
0 2 0.002| — = = = — |0.061| 30,000 510 27,000 385 25,500 340
© 2 0.005| — = = = — |0.09 38,500 720 34,500 545 32,500 480
3 0.004| — = = = — 10.081| 36,500 645 32,500 490 30,500 430
03 . 2 0.005| — = = = — |0.09 38,500 765 34,500 580 32,500 510
3 3 0.005| — = = = — |0.09 36,500 720 32,500 545 30,500 475
o 2 0.005| — = = = — 10.09 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| — - - - — 1012 29,500 750 26,000 580 24,500 470
1.5 |0.007| — - - - — 1012 29,500 750 26,000 580 24,500 470
0° 2 0.005|0.008| — - - — 10.102| 27,500 675 24,500 520 23,000 420
3 0.0020.003| — - - — |0.075| 23,000 470 20,000 360 19,000 290
4 0.001(0.002| — - - — |0.036| 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
N 3 0.007 [0.01 - - - — 1012 31,000 795 27,000 610 25,500 495
3 4 0.007 |0.01 - - - — |0.12 29,500 750 26,000 580 24,500 470
. 3 0.007 [0.01 - - - — 1012 31,000 795 27,000 610 25,500 495
> 4 0.007 [0.01 - - - — 1012 29,500 750 26,000 580 24,500 470
1 0.007|0.01 = = = — 10.15 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
o 3 0.0030.005| — = = — |0.105| 27,500 695 24,500 570 24,500 525
4 0.002 (0.003| — = = — 10.09 22,500 510 20,000 420 20,000 385
5 0.0010.002| — = = — |0.045| 21,000 415 18,500 340 18,500 315
0.5 6 0.0010.001| — = = — |0.03 19,500 360 17,000 295 17,000 270
3 0.007 [0.01 = = = — 10.15 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 0.0030.004| — = = — ]0.052| 25,500 560 22,500 460 22,500 425
10 0.002 (0.003| — = = — 10.022| 22,500 475 20,000 390 20,000 360
12 0.0010.002| — = = — |0.016| 21,000 415 18,500 340 18,500 315 E

RR=In~
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WXS-CPR E#EIHI recuLAR MILLING

CARZY]
4Bl 4 WORK MATERIAL
EEHARES =1 ;HESM(’ZI;_{F\*E) e ;HE%SZ?;AR_C,)\)% HRES
ﬂD =z ’E_]ﬁﬁa;wﬁ BHIR BEPTH OF CUT %, | P$Eﬁi%%NEEV%gT§$é§LS PFTE?—{HA[;I%NEE\IDEETQE'FESLS HASSEESSZ?’?I;LS
c " 2 T SKD61+ NAK55- NAKBO+ HPM1|  SKD61- STAVAX- HPM38
adp=120% de=120% | Ap=100% dAe=100% adp=60% aAe=80%
T T e e Tra T o e I TR oo |rem e I

3 0.007 | 0.01 = = = — |0.15 32,500 910 28,500 745 28,500 690

0.007 | 0.01 = = = — |0.15 29,000 820 26,000 670 26,000 620

3° 8 0.006 |0.009| — = = — |0.067| 25,500 710 22,500 580 22,500 535

10 0.0010.002| — = = — 10.0387| 22,500 575 20,000 470 20,000 435

0.5 12 0.0010.002| — — — — 10.031| 21,000 475 18,500 390 18,500 360
3 0.007 | 0.01 = = = — |0.15 32,500 910 28,500 745 28,500 690

= 5 0.007 | 0.01 = = = — |0.15 29,000 820 26,000 670 26,000 620

8 0.0060.009| — = = — 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| — - - — |0.18 29,000 980 26,000 805 21,500 620

0.6 0° 4 — |0.005| — - - — 10.122| 24,500 695 21,500 570 18,000 440
6 — 10.002| — - - — 10.054| 21,000 495 18,500 410 15,500 315

4 — |0.016|0.082| — = — |0.24 23,500 1,000 20,500 800 17,000 565

0° 6 — |0.007|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 0 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 = = — |0.24 25,000 1,000 25,000 940 25,000 795

. 5 0.01 |0.02 [0.04 — — — |0.24 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 0.0030.0060.012|0.015| — — |0.18 18,000 800 15,500 650 13,500 470

1 0° 10 0.002 |0.004 | 0.008 |0.01 - — 10.09 16,500 650 14,500 530 12,500 380
12 0.0010.003|0.006 |0.007 | — — |0.06 15,500 565 13,500 460 11,500 335

16 - — |0.004| — - — |0.03 12,000 400 10,500 325 9,150 235

20 - — 10.003| — - — 10.024| 10,000 285 8,900 230 7,650 170

-

B, RIS SRS BENOEVEDEFERAT S,
PIEIAF BB LA D DT REEODBEVEDERELTTELY,

BANBOYIHITIE. MQL(FMIWVI X —F 2 8) EHERVILET,

IR ESHEMIOEFTOLEVINIHEKRTOERTY, MIFIRK. #
WA, 7T—VRBEORRICLY. AHGRE. XYERE. UIARSE
BT,
EEV.RE. ERAYHIEFGRET 56 AERE, XURE, A
REEHABTI,
ZYPARSOT7 7O—FHEHEELT BIl(AUAIL) (@8R(5>7) TOM
TzesEHLET,
MIEEEBERSNZGEE. EAHEERE XVEE, YABEMATER
T,

. Use arigid and precise machine and holder.

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

w

. 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.

»

grinding sounds occur.

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

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

(2}

the work, rigidity of the machine, and how the work is held.

. Adjust the speed, feed rate, and the depth of the cut according to the shape of

RN=In~
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Bl THIRHEEER

WXS-CPR E#£H#Hl recuLAR MILLING

a2
4Bl #4 WORK MATERIAL
pione T | PR R,
5’1;) =z ’qﬁﬁ?ﬁ BHFR DEPTH OF GUT 3, | PRHE?iFj\EI)RI?Z')\IIEE\I[:EgTSE'FIIE_ESLS PF':E/I:F:\[;&)NEE\I[:ESTSE'FIIE_ESLS HA%SEESS%?’?I)ELS
c " 2 T SKD61+ NAK55- NAK8O+ HPM1|  SKD61- STAVAX- HPM38
adp=120% de=120% | Ap=100% de=100% dp=60% Qae=80%
T T T e s T oo i R oo | e e e R
6 0.01 |0.02 |0.04 |0.05 - — |03 25,500 1,250 22,500 1,150 19,000 840
10 0.0070.015/0.03 |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| — — 10.03 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 0.002|0.001 {0.002|0.002| — — |0.015| 11,500 385 10,000 315 8,600 230
5 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 = — |0.032|0.04 = — |0.36 19,000 1,200 18,000 1,050 14,500 735
1.2 0° 8 = — |0.018|0.022| — — 10.252| 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 - — 0.45 17,000 1,450 16,000 1,250 13,500 880
8 - — |0.026|0.039| — — 10.382| 16,000 1,250 15,500 1,100 12,500 750
0° 10 - — |0.018|0.027| — — 10.292| 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 - — 10.007 |0.01 - — |0.112 9,150 525 8,650 460 7,150 320
15 10 — |0.019|0.039|0.049| — — |0.45 18,500 1,500 17,500 1,300 14,500 905
15 — |0.015/0.08 |0.037| — — |0.405| 17,000 1,150 16,000 1,000 13,500 705
1° 20 — |0.01 |0.02 |0.025| -— - 10.27 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
i 10 — 10.02 |0.04 |0.05 - — 10.45 18,500 1,550 17,500 1,350 14,500 940
3 15 — 10.02 |0.04 |0.05 - — |0.45 17,000 1,450 16,000 1,250 13,500 880
8 — |0.02 |0.04 |0.06 |0.075| — |06 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
. 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 — |0.004|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
5 15 — 10.018|0.036 |0.046 (0.064| — |0.6 13,500 1,450 13,500 1,300 12,000 1,000
20 — |0.015/0.08 |0.037|0.052| — |0.54 13,000 1,300 13,000 1,150 11,500 910
o 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 |0.025|0.03 — |0.24 11,500 1,050 11,500 920 10,000 720
40 — |0.006|0.012|0.015|0.02 — |0.09 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
- 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| — |06 13,000 1,450 13,000 1,300 11,500 1,000 Eu
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Ml THIRHEEER

WXS-CPR E#£H#l recuLar MILLING

L
4Bl 4 WORK MATERIAL
BEEBARE =1 ;HESM(’ZI;_{F\*E) e ;HE%SZ?;AR_C,)\)% HRES
ﬂD &z ’E_]ﬁﬁa;wﬁ BHIR DEPTHOF CUT & P$Eﬁi%%NEEV%gT§$é§LS PREHARDENED STEELS HASSEESS%?’?I;LS
c " 2 T SKD61- NAK55- NAKBO- HPM1| ~ SKD61- STAVAX- HPM38
adp=120% de=120% | Ap=100% dAe=100% adp=60% aAe=80%
e me - R i e PR e T
10 - — 10.04 — 10.075| — |0.75 11,500 1,600 10,500 1,200 9,150 1,000
25 0° 20 - — |0.02 — 10.037| — |0.45 8,900 1,000 8,000 740 7,150 630
30 - — |0.006f — |0.011| — [0.15 7,650 700 6,850 520 6,100 445
8 = — |0.04 = = — |0.9 9,550 1,500 8,600 1,150 7,650 825
12 = — |0.04 |0.06 |0.075| — |0.9 9,550 1,500 8,600 1,150 7,650 825
16 = — |0.028|0.042|0.052| — (0.72 8,500 1,200 7,650 910 6,800 660
0° 20 = — 10.018(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 = — |0.008|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 = — 10.04 — |0.075| — |0.9 10,500 1,650 9,550 1,250 8,500 920
20 = — 10.039, — |0.07 — |09 9,950 1,500 8,950 1,150 7,950 830
0 30 = — |0.03 — |0.05 — 10.81 9,550 1,350 8,600 1,000 7,650 745
40 = — 10.022] — |0.04 — 10.522 8,900 1,150 8,000 890 7,150 650
50 = — 10.016| — |0.03 — 10.297 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 - — 10.04 |0.06 |0.075|0.12 |1.2 7,150 2,050 6,450 1,550 5,000 965
20 - — 10.03210.048/0.06 |0.2 |1.02 6,750 1,950 6,100 1,450 4,750 910
4 0° 25 - — |0.02 |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 - — 10.008/0.012/0.015|0.024 | 0.36 5,150 1,500 4,650 1,100 3,600 695
50 - — |0.004 /0.0070.009|0.014|0.216 4,550 1,300 4,100 980 3,150 610

-

ek, RIS IEIMEOS BEOEVHDEEATEL,
IEAF S HEIHHCE LA DO T REEODBEVEDERELTTEL,

BREANSFDOYIEITIE, MAQL(FAIWVI AR =T ) ZHERWOLET,

IR FERMIOBRFOIEVITHKTOERTYT, MIFK &
BRI, 77 RFBFORTICL). AHEERE. XVEE IARE%E

REBTE,

EEV.IRE). RELURIZTFrRET 2156, BEREE, X RE, 1A
REERBTEL,
ZEBARE QT 7A—FHiEE LT AU AL ABR(Z>T) TOm
TebHHLET,
MIBEEERSNZHEE, MEEE XV EE TPABZMATER

15

1. Use arigid and precise machine and holder.

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

3. 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.

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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Bl THIRHEEER

WXS-CPR HIEIN I (S5&EEFMI) SIDE MILLING (CONTOUR LINE FINISH MILLING)

4Bl #4 WORK MATERIAL
L FEMW-7U\— RV | BEE-TUN\— RV i
ax BRIIARS \Q ‘ HAR([;rElﬁggFé%)EELS HA(F‘:IZS)ET\II?IZSJZ'H}gI;LS (55=~65HRC)
5’1E)z§ HERE ETE DEPTH OF CUT & PREI?ARDEI\.IED STI?ELS PREHAF!DENED.STEELS HARDENED STEELS
5 2 T—V SKD61- NAK55- NAK80* HPM1|  SKD61- STAVAX- HPM38
adp=120% de=120% | Ap=100% de=100% dp=60% Qae=80%
#WAE ap EOA | EEREE EDEE R EDEE OEmERE EDRE
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| — - - - — |0.006| 50,000 700 43,000 550 43,000 515
1 0.005| — - - - — |0.006| 47,500 665 40,500 520 40,500 485
10 1 0.005| — - - - — |0.006| 50,000 700 47,500 610 47,500 575
0.2 2 0.005| — - - - — |0.005| 50,000 630 43,000 495 43,000 465
30 1 0.005| — - - - — |0.006| 50,000 700 47,500 610 47,500 575
2 0.005| — - - - — |0.006| 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| — - - - — |0.006| 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
10 2 0.005| — - - - — |0.009| 46,000 855 40,500 690 35,500 525
0.3 3 10005 — - - - — |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
50 2 0.005| — - - - — |0.009| 46,000 910 40,500 735 35,500 555
3 0.005| — - - - — 10.009| 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 - - - — |0.012| 37,000 905 30,500 695 27,000 495
3 0.0040.007| — - - — |0.008| 30,500 630 25,000 480 22,500 340
4 0.0020.004| — - - — |0.006| 28,500 510 23,500 390 20,500 280
0.4 10 3 0.006 | 0.01 - - - — 10.012] 41,500 1,000 34,000 775 30,000 550
4 0.006 | 0.01 - - - — 10.012] 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 - - - — 10.012] 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 0.0030.006| — - — — 10.01 26,500 600 22,500 480 18,500 360
5 0.0020.004| — - - — |0.007| 25,000 490 20,500 390 17,500 290
6 0.0010.003| — - - — |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
05 5 0.006 | 0.01 - - - — |0.015| 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 0.0030.005| — - - — |0.009| 26,500 560 22,500 450 18,500 340
12 0.0020.004| — = = — |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 — - — — [0.015| 34,500 965 28,500 775 24,000 580
3° 8 0.004 |0.008| — - - — |0.015| 30,000 835 25,000 670 21,000 500
10 0.0030.005| — - - — |0.012] 26,500 675 22,500 540 18,500 400

12 0.0020.004| — = = — 10.01 25,000 555 20,500 450 17,500 335 Eu

RR=In~



B IR EER
WXS-CPR HIEMNIFME (SEZ@EEIFMI) SIDE MILLING CONTOUR LINE FINISH MILLING)

:
BN=S£0 =
4Bl 4 WORK MATERIAL §
i HEH-TU/\— R | BEE- T\~ EVH IE
, 8% ERLARE \Q ‘ HAH([l)TzlﬁggRs%)zELs HA%SEESS%?%LS (55@65'HRC) ﬁu%
ﬂolé HEA ﬁ;FE DEPTH OF CUT & PREHARDENED STEELS | PREHARDENED STEELS HARDENED STEELS gg
5 2 Tf\v/ SKD61- NAK55+ NAK80: HPM1|  SKD61- STAVAX: HPM38 xe
@p=120% @e=120% | 8p=100% 8e=100% | @p=60% 8e=80% S
5@ ap AR | EERE EDRE ISIERREE EDRE ISIERRE EDRE i% %
RO.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 W
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| — - - — (0.012| 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 — [0.009| — - - — [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 — (0.015|0.02 | — - — 10.02 29,000 1,200 25,500 1,050 23,500 790
0° 6 — (0.012|0.016| — - — [0.014| 23,500 850 21,000 720 19,500 550
8 - — [0.008| — - — |0.01 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 | — - — ]0.02 25,000 1,000 25,000 975 25,000 795
3° 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 - — [0.03 27,000 1,500 24,500 1,250 22,500 995
6 0.006|0.015|0.02 |0.03 - — ]0.027| 24,000 1,200 21,500 1,000 20,000 800
8 0.003|0.009|0.012|0.018| — — |0.021| 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|0.0060.009| — — [0.013| 18,000 670 16,000 560 15,000 440
16 - — [0.004| — - — |0.01 14,500 470 13,000 390 12,000 310 Eu
20 - — ]0.003| — - — |0.009| 12,000 340 11,000 280 10,000 220 yRTTA

1. #H. VA ERIMOHIBENSVHDEHEATIL, . Use arigid and precise machine and holder.
YIEIEEN IS B LS DT RIEMODLLEVEDERELTT &L, 2. When machining carbon steels or hardened steels, using MQL(Minimum Quantity
BANSEOLIEITIE. MAL(AMIVI XM T—F2b) BHRVLET, Lubrication / mist coolant) is recommended.

R EEENTEE) O&aFOLEVIIHKTCOERTTY, 3. The above condition shows an approximate standard for contouring operation

TR BRI, T— 7R EORRICEY . BERE. 2 EE (side milling) with a low machining load. If abnormal cutting sounds, vibration or
s N * = = chattering occur depending on the machining shape, cutting amount, rigidity of

CRARSEBRET L, the machine or work holding condition, etc., please adjust the speed, feed and
4. EEVIRE). BELUHIES I RET 254, BERE. XURE, YHARS the depth of cut. T '
éEE{E_Fé““ N . e e 4. Adjust the speed, feed rate, and depth of cut if chattering, vibration or abnormal
5. ZEYBAREO7 7O—FHEELT HRANUAIL) ER(FT) TD grinding sounds occur.
MIzHENHLET, 5. Helical or ramp milling is recommended during the approach of a Z cut.
6. MIBELEKRINZGEEIE. BERE. XRE THAREMAT 6. Adjust the speed, feed rate, and the depth of the cut according to the shape of
EATE, the work, rigidity of the machine, and how the work is held.
7. WRBEDLELTRIHE. EOby N ebE8HLET, 7. When the workpiece requires precision shaping, re-running the end mill in the

identical tool path is recommended.

hDIE#EE (BEIE*HL\‘) l:iﬁ'é??t‘y FEEQ (mm) Approximate offset for workpiece surface precision (surface roughness)

— ~
::!l’_'?g- I EE (um) Surface Roughness
(mm) 0.1 | 0.25| 05 | 0.75 1 1.25| 15 | 1.75 2 2.5 3 3.5 4 5 k/
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 0.012| 0.02 | 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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Bl THIRHEEER

WXS-CPR HIEIN I (S5&EEFMI) SIDE MILLING (CONTOUR LINE FINISH MILLING)

BiN=&H
4Bl #4 WORK MATERIAL
e REM-TU/\— RV | BEE-TU)\— RV
= | B ﬁfﬁ?ﬁ%ﬁ \Q ‘ HAR([;rElﬁggFé%)EELS HA(F‘:IZS)ET\II?IZSJZ'H}gI;LS (55-65HRC)
5’1&){?:: HERE QTE & PREI?ARDEI\.IED STI?ELS PREHAF!DENED.STEELS HARDENED STEELS
5 2 T—V SKD61+ NAK55+ NAK8O+ HPM1|  SKD61+ STAVAX: HPM38
adp=120% de=120% | Ap=100% de=100% dp=60% Qae=80%
#WAE ap EOA | EEREE EDEE R EDEE EERRE EDRE
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
3° 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 - — |0.015| 27,000 1,500 24,500 1,250 22,500 995
6 — — (0.016]0.024| — — 10.036| 22,500 1,450 21,000 1,250 19,000 960
1.2 0° 8 - — (0.0090.013| — — |0.028| 20,000 1,150 18,500 980 17,000 760
10 = — |0.005(0.008| — — ]0.021| 18,500 1,000 17,500 860 16,000 670
6 - — 10.02 |0.03 - — |0.045| 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 - — (0.018/0.027| — — 10.036| 17,500 1,250 15,500 1,050 13,500 760
12 - — (0.012/0.018| — — (0.031 16,500 1,100 14,500 910 12,500 670
16 - — (0.0080.012| — — |0.022| 11,000 640 10,000 530 8,650 390
15 10 — |0.015/0.02 [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 — (0.012|0.0160.024| — — 10.036| 19,000 1,350 17,000 1,100 15,000 820
25 — (0.01 |0.014/0.021| — — (0.031 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
3° 10 — |0.015/0.02 [0.03 - — 10.045| 22,500 1,900 20,000 1,550 17,500 1,150
15 — 10.015/0.02 [0.03 - — 10.045| 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
0° 12 — |0.015/0.02 [0.03 [0.05 — |0.054| 14,500 1,500 14,500 1,300 13,500 1,050
16 — |0.009|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 — |0.0040.006 [0.009(0.015| — ]0.027| 11,000 800 11,000 700 10,000 580
2 15 — |0.015/0.02 [0.03 [0.05 — |0.06 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
1o 25 — (0.012|0.017 |0.025(0.042| — |0.054| 15,500 1,500 15,500 1,300 14,500 1,050
30 — |0.012|0.016 |0.024 | 0.04 — |0.048| 14,500 1,300 14,500 1,150 13,500 950
40 — 10.007|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
3° 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 — (0.05 — |0.075| 13,000 1,850 13,000 1,400 12,000 1,350
25 0° 20 - — |0.012] — [0.03 — 10.052| 10,000 1,150 10,000 885 9,450 830
30 - — |0.006| — (0.015| — ]0.033 8,800 800 8,650 630 8,100 590
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WXS-CPR HIEMNIFME (SEZ@EEIFMI) SIDE MILLING CONTOUR LINE FINISH MILLING)

]
BN=S£0 =
4Bl 4 WORK MATERIAL %
e, | = N o~ o . S
BEAR \Q | i el b P R YE
"z B3 5FE DEPTH OF GUT . ‘ HARDENED STEELS HARDENED STEELS (55 ~65HRC) QU%
A HEA s & PREHARDENED STI?ELS PREHARDENED STEELS HARDENED STEELS 29
5 Tikv/ SKD61+ NAK55+ NAK8O+ HPM1|  SKD61: STAVAX- HPM38 kS
@p=120% @e=120% | 8p=100% 8e=100% | @p=60% 8e=80% S
#WAE ap AR | EERE EDRE ISIERREE EDRE ISIERRE EDRE §§ %
RO.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)
8 - — (0.02 - - — (0.08 12,000 2,000 11,000 1,400 10,000 1,100 W
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 — (0.08 10,500 1,600 9,600 1,150 9,000 875 é
0° 20 - — 10.02 |0.03 [0.05 — 10.064 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 - — 10.008|0.012{0.02 — (0.04 8,600 1,000 7,800 720 7,300 555
3 35 - — |0.006(0.0090.015| — |0.036 7,950 880 7,200 630 6,750 480
15 - — (0.02 — (0.05 — (0.08 13,500 2,250 12,000 1,600 11,000 1,200
20 - - (0.02 — (0.05 — (0.08 12,500 2,000 11,500 1,450 10,500 1,100
1o 30 - — (0.02 — (0.05 — (0.08 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 - — 10.014| — |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
4 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 - — |0.014|0.021|0.035|0.056 | 0.056 6,100 1,650 5,550 1,350 5,000 955
40 = — (0.008|0.012|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. B, RIS EBIMOH 2 BEDEVEDEFERTI, . Use a rigid and precise machine and holder.
2. YIHEEFNIHEIFCELU-HD T BREEODEVEDERTELTTFEL, 2. When machining carbon steels or hardened steels, using MQL(Minimum Quantity

BEANSAOYEITIE. MQL(FAILIZ R =T B) 2 HRVELET, Lubrication / mist coolant) is recommended.

3. i EEEMNT (@EE) OEHOSEVINTKRTORERTT, 3. The above condition shows an approximate standard for contouring operation
INTRAR. SEBEINE. T — RS OPRIC &Y. EER . 20 . (side milling) with a low machining load. If abnormal cutting sounds, vibration or
PAREEEBTEL chattering occur depending on the machining shape, cutting amount, rigidity of

8 ;* _ g, °“[ e s A SR L)) RS the machine or work holding condition, etc., please adjust the speed, feed and

4. l::: U, iREh. BELYHIEIRET BI56. BERE. XV RE. YHARS the depth of cut,

%iﬁl‘gTé"% . . e o 4. Adjust the speed, feed rate, and depth of cut if chattering, vibration or abnormal

5. ZYBABO7 7O—-FFHEELT F':Eﬂl(’\')ﬁlb) JER (7/7) TDh grinding sounds occur.

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

6. MIBELZEKRSNZIFEIE. OERE. XURE UHARZMAT 6. Adjust the speed, feed rate, and the depth of the cut according to the shape of
FERATEL, the work, rigidity of the machine, and how the work is held.

7. WRBEAVELTIES. TOHv N EHEHLET, 7. When the workpiece requires precision shaping, re-running the end mill in the

identical tool path is recommended.

HEIE*EE (ﬂuIE*ﬂL\') l:iﬁ'ézl‘?tl‘y h%ﬁﬁ (mm) Approximate offset for workpiece surface precision (surface roughness)

:=I|£_1§T I EE (um) Surface Roughness
(mm) 0.1 | 0.25| 05 | 0.75 1 1.25| 15 | 1.75 2 2.5 3 3.5 4 5 sutace iovemess

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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T442 8543 FHELZ)ITHAE 7 FE3-22 ©(0533)82-1111

FAX(0533)82-1131

REPEER
T143-0025 REBAHKXERA3-25-4 &(03)5709-4501 FAX(03)5709-4515
hERE R
T465-0058 &HET&HRXEM1-9 a(052)703-6131  FAX(052)703-7775
EREER
T550-0013 AFRTFGX HilT2-18-2 2 (06)6538-3880 FAX(06)6538-3879

il & ©(022)390-9701 & K 2(046)296-1380 [@ U = (086)241-0411
B I ©(024)991-7485 # [ ©(054)283-6651 M [E 2(087)868-4003
# & ©(025)286-9503 E # @ (053)461-1121 [z B = (082)507-1227
+ H =(0268)28-7381 £ JIl ©(0533)92-1501 A M 2(092)504-1211
# 55 o(0266)58-0152 R H T (0566)77-2366 JtAM 7 (093)435-3655
M £ o(0270)40-5855 #&HE ©(052)703-6131 H& A 7(096)386-5120
F#E (028)651-2720 I B 7(058)259-6055 REBGSTZ (03)5709-4501
NEF B (042)645-5406 £ iR ©(076)268-0830 HEGSTZ (052)703-6131
NI O =(048)294-3951 I % o (077)553-2012 HEERGST 2 (06)6538-3880
% W ©(029)354-7017 K BR o (06)6747-7041

® F® @(03)5709-4501 B A ©(078)927-8212

I B —&

0120 41- 5981

OiEH‘RE!%i

(TR O SHEBEIE )

BERIX—ILIAHI Y
OSG E- ma|I15¥“|! gﬁrﬁn :iﬁ’&%):wbiﬂ

A&=ZEOIL https://www.osg.co. jp/support/club/lndex php

/N 2icsmInER I

OIEZEATAMIE BT IERIHINT. % OREE -RERBIRELLS. BEHICERAEPRILLT
FTHN—REAS - REUFEEAL T, Tau,

@UINFTETEF TEOSLNTTE, QT EICRFEMALVTTE,

OKFURF TIhSHNTTFAL, OMTHICTROTHEMEBETOTTIL,

@ L ENYININ BLES/SERERIELTT AL,

&Safe use of cutting tools

@Use safety cover, safety glasses and safety @Stop cutting operation immediately if you hear
shoes during operation. any strange cutting sounds.

@Do not touch cutting edges with bare hands. ~ @Do not modify tools.

@Do not touch cutting chips with bare hands. Chips @Please use correct tools for the operation.
will be hot after cutting. Check dimensions to ensure proper selection.

@Stop cutting when the tool becomes dull.

QEEIIOVTIE, BICHIR - RRETH>THBUETOT, FEE<EFHZAT
BRARZERY2EEPHIET,

@ Tool specifications subject to change without notice

0SG CORPORATION

3-22 Honnogahara, Toyokawa, Aichi 442-8543 Japan
Tel. +81-533-82-1118 Fax. +81-533-82-1136
E-mail:cs-info@osg.co.jp

0SG RIEE

HAFBRAROEMEGE - EREZU T, % All rights reserved. © OSG CORPORATION.2012
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