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To brighten the future of milling technology, which lays the foundation
for the worlds’ manufacturing industry ; we have reinforced our carbide end m!II senes P
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New coatmg ‘WXL end mill serl s
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The new WXL coating excels in lubricity and

I wear resistance to accommodate
.'—.-L a wide range of milling applications!

EWXS,%ﬁU#ﬁHEJLlﬂulﬁ
FhSSEURTNN T4 !

Together with the WXS Series,
the WXL Series handles every
possible type of material!
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A single tool handles from copper to
materials up to 50 HRC.

O IHWXLAREITESR
NEV—V'W%XE coatingjdeyvelopmentjconcepy

ZRETHEIEET 2, NES%EE. FURNEI HRCS0MTEHIN , #PaTLUREEIEIMRE. TICETXEREX,
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This coating has been developed to improve performance in a wide range of materials including nonferrous
materials, mild steels, and refined steels up to 50 HRC. Its' stable performance remains consistent in both wet
and dry applications. It is intended for a wide range of cutting conditions, from low speed / reduced cutting force

applications to high speed / large cutting force applications. Therefore, it ensures stable performance with ball
end mills, which are susceptible to cutting speed fluctuations.

BE (v | BRER | SOHLRE©) | WHWE | OEH |FEERE| mEmt | mEmk

Surface Coefficient of Oxidation Heat Adhesion Surface Wear Corrosion

Hardness Friction Temperature Resistance Strength Roughness | Resistance | Resistance
WXL | 3,100  0.25 1,100 @) @) O (@) ©
WXS | 3500 | 0.3 1,300 ©) ©) O ©) O

WXL?&E’J”I*Z J—ﬁ WXL Suggested Work Material

= .
s & Pﬂzﬁ\/ﬁﬂﬁm K =P A -
KRN | A%l LIAHDE! HARDENED STEELS AEMN | BEE | Keae | @EE HiRg
CARBON | ALLOY STAINLESS | ALUMINUM | TITANIUM | COPPER | olrdmi
STEELS | STEELS STEELS ALLOY ALLOY ALLOY

~40RC | ~55HRC | 55HRC ~
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WXS Coating Series is recommended.
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WXL #2871 55

A new surge for the WXL Coating End Mill Series: an increase of
seven types, a total of 699 sizes!!

O EBHRTEENEEWINTIER

Rlentifull vagiety eff sizes)te) handle) aywide) jange) eff applications)

SELRHIP7

Square

a= (i 5bizojsoin) 208 2

WXL-EMS 22 w3

(P17 ~) (@1 ~30)

s WXL-LIN-EDS T8 7 #3t a=w WXL-LN-EMS G5 w3

WXL-EDS 37 =
(P15~) (¢0.1~12)
(P19 ~) (0.2 ~5)
BkL &5l (P31 ~)
Ball
WXL-EBD 52 v
(P31~) (RO.05 ~10)
w=o WXL-PC-EBD T 79 =3
(P49 ~) (RO.1~3)
WXL-HS-EBD 15 »
(P61 ~) (RO.1 ~6)

(P27 "“) (¢1 ~3)

WXL-LN-EBD 284

(P33~) (RO.05 ~3)

WXL-HS-LN-EBD GO ==

(P63 ~) (RO.1 ~1.5)

The)cuttingjedse)achieyves)ahieh) leyell effjadius) precision and| stable) machiningg

MBI B M EB AL RYIE IR B Z IR |

Seamless ball-side tangency

( R<3 +0.005mm )

WXL-EBD g%gé6 28%1? ~—0.007mm
TU.0UImm

WXL-HS-EBD )6 < BN fTAE

k Tools with a radius below 6 are not seam\ess)

4 )

< +

WXL-LN-EBD E)ITEBJST +0.005mm
WXL-HS-LN-EBD iz <0 1mmesrss

k Tools with a radius below O.1 are not seamless. )
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Even the square type achieves stable milling with less wear than the competitor’s.

WXL-EDS S50C #3inT

WXL-EDS Milling in S50C

0.16 ;-
FHTE 014
Tool WXL-EDS &3 ot
R~ JE o e e e
Size 02 ] S O e
DT B o (08 |-+ o
Work M;;erial S50C ;%‘ § 0.06
FIEIEE ; . meTEy e S e e - —s— WXL-EDS
Milling E‘Eeed 69m/min (10,987min"") BB 004 e e T —e— =ias A Competitor A
i':&gﬁdl‘gfg 135mm/min (MM) 02| ¥ BT —— Eft’F B Competitor B
eel } } ) ) ) ) ) ) ) ) ) ) ) )
tﬂéﬂﬁiﬁ FEED”I 0 07 1.4 2.8 4.2 5.6 7 8.4 98 126 154 182 21 238 26.6
;\:;I:;[Ifg Method Pick Milling PIEIHEEE (M) Milling Length
‘*E R {=FYNRN
Depth of Cut dp=0.6mm Qe=1.6mm PHHEES. 2m BTRIEIRIRIR After Milling 4.2m
FIRIH Siex
Coolant ;i\'rlglzctnw
EFEAER TR INT AL
Machine Vertical Machining Center

WXL-EDS SUSBOMMIT ,, 055

WXL-EDS Milling in SUS304 % 0.3 R Rt - WXL-EDS

B8 005 —o— EfgAF A Competitor A ____
Eﬁ?lﬁ WXL-EDS 7= —o— Hft’’\8 B Competitor B
T [ £ 02
Size 06 fﬁ L (15
MITHE B0 Y
Work MaJ‘EeriaI SUS304 ( = )
LR . L MM 0.08 - g e
Milling S’Beed 38m/min (2,000min") : : ‘ ‘ ‘ ‘ ‘ ‘ ‘
BHSHE i 0 1.05 7 14 24.5 35 455 56 66.5 77 87.5
Feed 80mm/min HIHIHLEE (M) Milling Length
PIEI7SE _ _ TR -
Miling Method | @ =3mm Je =4.8mm INTEHIEREIRIA N Tool Wear After Milling
TIRE 1EEIA! WXL-EDS Hit/AF) A Competitor A | EftiA5]B Competitor B
Depth of Cut Face Milling = = -
BRI BRI
Coolant Water Soluble
EFRHLR RIS :
Machine Vertical Machining Center ' i o : :

85miNTfE 35minLiE 56minLiE
After 85m After 35m After 56m

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 C11001imIT

WXL-EBD Milling in C1100

008 e
EHIR WXL-EBD
007l A __am_
R =
Size R3x12 % % 0.06 Femommm e e .
IRT#AfER g Z
Work M;‘Eerial c1100 ]%\ B 005 [--oneeeirne T L
PRI | 244.92m/min (13,000min") % g 008 b
AR 3,900mm/min (0.15mm/t) -
&
LIMIFTA JEENT BR LD .02 |
Miling Method | Pick Milling 2 —a— WXL-EBD
=% MM) 001 [ .
J,SD‘;;';%M cut dp=0.3mm Pf=0.6mm —— TIAIN
EJJ‘%’:J*IB&?U wi?%qﬁgimﬁu (EZ-30) 0 200 400 600 800 1000 1200 1400 1600 1800
oolan ater-Souble FIEHLE (M) Milling Length
fERAHAR STEINT AL -
Machine Vertical Machining Center




B NI#E cutting Data

R TIAIN R E 7N B F e R EmBRE NG TIRA

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

WXL-LN-EDS C1100#mIT

WXL-LN-EDS Milling in C1100

fFREIR

L7 WXL-LN-EDS (NEW)

R

Size ?1x6 ‘)A(I

INTAAR

Work M;;erial c1100 k

IS : .

MEE | 63m/min (20,000min") N

i 864mm/min (0.022mm/t) E

7% REINT S

Milling Method Surface Pick Machining

DA st |@p=005mm @e=09mm &

FIEE ZKA MR gtz

Coolant Water Soluble E"J E

FEFBLAR SR Ay T3

Machine Vertical Machining Center i _5
A3
| F
N

JEEME /5| Pick Direction
T i

I B457516 Feed Direction _

\ WXL-LN-EDS \

@475 ME Rz 0.32um

Feed Direction

FEREEERIZE  Roughness Curve
(HME= : x50,000) (HEfF=R : x200)
(um) Vertical Level Horizontal Level

0.40
0.20
oA AANANRAMANNAN
- 020 I il |
—0.40 |
0 0.250 0.500 0.750  (mm)
@KmESHA Rz 0.21um
Pick Direction
FEKERERHIZE Roughness Curve
(YMZE © X200,000) (152 : x2,000)
(um) Vertical Level Horizontal Level
0.20
0.10 |
0.0 WWM.,
|
—0.10
—0.20 | ‘
0 0.025 0.050 0.075 (mm)‘

A/NEINTERYEEIRIAR Wear of damage after milling 4 hours.

&89 TiAIN Traditional TIAIN

@445 Rz 0.64um

Feed Direction

FEREEERIZE Roughness Curve
(YME= © xX50,000) (HEfZF=R : x200)
(um) Vertical Level Horizontal Level

e — e |

rees |
. A Py A
- J VA uv\wv\j \jf N hi

O@FKEAME Rz 0.50um

Pick Direction

FEBEEFHRZE Roughness Curve
(YMZ=R © xX200,000) (H&fZ= © x2,000)

(um) Vertical Level Horizontal Level

o A Mg Mt
000 iy (‘*r A I||I Hﬂ\ﬂl WW 1\
—0.10 L\*\'I#"N’IM qu{

0.025 0.050 0.075  (mm)

HEHE
V1va 9NILLND
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Offers three times the durability in both dry or wet applications!

WXL-EBD +3XmnT

WXL-EBD Dry Milling

HIR WXL-EBD 02
ool 08
= & L ST |
};g R5X18 78 016 e Con?inue |
2 0.
ITHE M A
Work M;;erial S50C E 8 014
Pkl ) L R ¢ RS AR
Miling Speed 200m/min (8,366min"') % 5 ot b o
. s ;
SRR 1,604mm/min (0.126mm/t) E 008 foo e et
EIMIAE BN BT 006 BT - WXL-EBD
M"JTE Method Pocket Milling (mm) 008 | A —— Ef#A5 A Competitor A -----
gjel[ﬁf%of cut dp=T1mm Pf=2mm 002 |- —— Hft\7 B Competitor B ___ .
ﬁ;‘;etion Length | 4D 2 3 4 5 6 7 8 9 10 11 12 18 14 16 18 20
Ul S8 FUREINT#Y Pockets (pcs)
Coolant Air Blow oL
EJZE0107S ST o I EHIEEIRIRN Tool Wear After Milling
Machine Vertical Machining Center /<——\7 WXL-EBD EASIA Competitor A | Ef¥ASIB Competitor B
\32.8mm -_rl
16mm<lj; .
- N B 3 REENA R6
wLXEIEDE\IBtEII'IE it,lu I Pocket Taper Angle  Pocket Corner R 207, Holes 67L Holes 47|, Holes
- et Milling
FHTE
Tool WXL-EBD 048 -
R
Size Ra3x12 H 014 [ — —= WXL-EBD
DIRT#A/R sS50C = o —— HfAF A Competitor A
Work Material Z|J‘ S L O —o— HF B Competitor B
LIHEE f i N R A
Miiling Speed 199.7m/min (10,600min’") E 3 o
T a5
BHeRRE 2,570mm/min (0.121mm/1) T] g 008 g
S [iz]
YIRS EEMT T 006 [ e
Milling Method Pick Milling e §
HIRE ap = ~ o
Depth of Cut p=0.3mm Pf=0.6mm 00 P
A ) (mm) ¢
Coolant Water-Soluble (Emulsion) 0 . . . . .
(R ST, 50 100 150 200 250
Machine Vertical Machining Center t}]ﬁut{:g(m)
Milling Length
The WXL series handles a wide range of materials and applications.
WXL-EBD DH31S (48HRC) #9inT
WXL-EBD Milling in DH31S(48HRC)
EATH - 0,14 T
Tool WXL-EBD -—=— WXL-EBD
§T-r R5X 18 ZJ:I]* § 0121 —o— s A Competitor A T
ize =z
ITHE B o O | SR A
Work M;;erial DH31S (48HRC) 1= 2 0,08 |-+
PIHNERE ; in AN
Miling Speed 180m/min (5,700min") g N
AR 1.350MM/min Q11BN 5 B gl T
PIEI7S% EEMT = 000~
Milling Method Model Milling (mm) :
DR ot |@p=1mm Pr=2mm 0 i 3 3 i 5 5 7 :
B2iK 5D BUREHNTEL Pockets (pcs)
Projection Length
LRI A! =14 BURRHERT . B RY 86.25x%
ggﬁﬂﬂf J E{Eﬁtw Pocket Taper Angle 3 Pocket Size 48.75mm
{SEFRHLER TPl BEEENA DR
Machine Ho:lrizontal Machining Center Pocket Comer R RE Pocket Depth 16mm




Bl IIHEE Cutting Data

WXL-LN-EBD NAK80(40HRC) #yinT

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

TEFHIE WXL-LN-EBD I T
ool = . .
R T 018 R -
= R1X10 e
INTHE o O I e
Work Material NAK80 (40HRC) B3 S Y A s e
YIRIERREE i in- s
Milling Speed 126m/min (20,000min™) @S o
BSEE 2,000mm/min(0.05mm/t) TR Y A —=— WXL-LN-EBD
PIEI7SE BT s —— Hi\d A Competitor A
Milling Method | Pocket Milling e A —+— 7 B CompstitorB
NAI=R . . . . . . . . . . .
gl’ﬁﬁf cut dp=0.Tmm Pf=0.4mm 0 425 170 2125 255 2975 340 3825 425 4675 510 5525
BK 7D 97mm YIHEIHLRE Milling Length (m)
Projection Length / \
YAl =45 R \ 520
Coolant Air Blow [ | » \
BEFRHLAR STEANT A 16mm
Machine Vertical Machining Center (BT30)
/R Ri1 RNAEH 0.4°
Min.R Min.Conical Angle
WXL %5 sAsinT
WXL series copper electrode milling
a Bl | #HAEE | IRE | WIRE WIEG) N
I*E {EFEIE\' Speed Fl:':-lzedx Deptrlmﬁ)ut Semi»ﬁnisﬁ]g Cutting Time t}gﬁﬂfﬂiﬁu
Process ez min") | (mm/min) (mm) (mm) (min) oolan
JEML | WXCRPHS | $8xRO5 | 4,000 | 2,000 0.4 0.3 24 el
oML | WXL-EDS 04 6,000 | 1,000 02 0.1 30 el
MBI | WXL-HS-LN-EBD| R1X16X4 | 20,000 | 1,150 0.1 0 88 R
FEAREENNT  Electrode model milling
WXL £3] NAK80mT
WXL series NAK milling
T2 EHEITER iR BHAERE | iR & Depth of Cut }]HI%E TNTATE) (%) B3
Frathee oo el W I e o e T
JBML | WXL-HS-EBD |[R3 X 10 8,000 | 2700 | 04 15 02 63 | I
con @I | WXL-LN-EBD | R1.5X10x6| 13,000 | 1500 | 0.15 | 0.25 0.1 154 sl
ST WXL-LN-EBD | R1 X10X4 | 15,000 | 1,200 0.1 0.1 0.05 130 =':Mii§:t_:c
Semifinishing | wxL-LN-EBD | R0.8X 8X4 | 20,000 | 1,800 | 0.1 0.05 0.05 26 R
[repm— ST | wXL-LN-EBD |R0.8X 8x4 [20,000 | 1,800 | 005 | 003 | O 132 | HFR

Diecast miniature model

VEJERESRFEINNT | B&&H WXL! A single tool for finishing! With the high durability of the WXL!

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

WXL-PC-EBD STAVAX (52HRC) #iinT

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

FRATH

T WXL-PC-EBD (NEW)
RY .

Sive R1X1°x20

TR

Work Material STAVAX (52HRC)
FIRIERE ; -
Miling Speed 63m/min (10,000min ")
SRR 2,000mm/min (0.1mm/t)
pil=lh=pr EatkmnLT

Milling Method Contoured Milling

gﬁé‘iﬁf cut dp=0.05mm Pf=0.05mm
PRI FFH

Coolant Mist

{EFEAIER ZRINT AL

Machine Vertical Machining Center

240m INT/SRIEEFIRIT

After Milling 240m

WXL-PC-EBD

Hfth/AF A Competitor A

Hfth/AF) B Competitor B | Efth/AF] C Competitor C
F

N €
L il

V1va 9NILLND
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WXL #E27] 1.8D 71#

WXL Coating Two Flute - Short 1.5D Flute Length Type

WXL-1.5D-DE

S ; SEW &
$ I <
.
Y 1 Bk FEESE )
Tool Material Ultra Fine Grain Carbide
Q@FEMEATE o WXL&E y STIMERD A RREAR.
Surface Treatment WXL Coating 2EE Indicates that the end mill has a sharp corner edge.
.m?ﬁftﬁ ....................................... 30° .9M§/A\§ .................................. 0 ~—0.02mm
Helix Angle Tolerance for Outer Diameter

{7 :mm  Unit:mm

RIS AEL 2K | IR | R | R S AEn 2K | IR | R | ERE
EDP No. Dc L 2 Ds Stock EDP No. Dc L 2 Ds Stock
3181801 0.1 45 0.15 4 B 3181831 3.1 45 4.7 6 B
3181802 0.2 45 0.3 4 B 3181832 3.2 45 4.8 6 B
3181803 0.3 45 0.45 4 B 3181833 3.3 45 5 6 B
3181804 0.4 45 0.6 4 B 3181834 3.4 45 5.1 6 B
3181805 0.5 45 0.75 4 A 3181835 35 45 5.3 6 A
3181806 0.6 45 0.9 4 B 3181836 3.6 45 54 6 B
3181807 0.7 45 1.1 4 B 3181837 3.7 45 5.6 6 B
3181808 0.8 45 1.2 4 B 3181838 3.8 45 5.7 6 B
3181809 0.9 45 1.4 4 B 3181839 3.9 45 5.9 6 B
3181810 1 45 1.5 4 A 3181840 4 45 6 6 A
3181811 1.1 45 1.7 4 B 3181841 4.1 50 6.2 6 B
3181812 1.2 45 1.8 4 A 3181842 4.2 50 6.3 6 B
3181813 1.3 45 2 4 B 3181843 4.3 50 6.5 6 B
3181814 1.4 45 2.1 4 B 3181844 4.4 50 6.6 6 B
3181815 1.5 45 2.3 4 A 3181845 45 50 6.8 6 A
3181816 1.6 45 2.4 4 B 3181846 4.6 50 EE 6 B
3181817 1.7 45 2.6 4 B 3181847 4.7 50 7.1 6 B
3181818 1.8 45 2.7 4 A 3181848 4.8 50 7.2 6 B
3181819 1.9 45 2.9 4 B 3181849 4.9 50 7.4 6 B
3181820 2 45 3 4 A 3181850 5 50 7.5 6 A
3181821 2.1 45 3.2 4 B 3181851 5.1 50 7.7 6 B
3181822 2.2 45 3.3 4 B 3181852 5.2 50 7.8 6 B
3181823 2.3 45 3.5 4 B 3181853 5.3 50 8 6 B
3181824 2.4 45 3.6 4 B 3181854 54 50 8.1 6 B
3181825 25 45 3.8 4 A 3181855 5.5 50 8.3 6 A
3181826 2.6 45 3.9 4 B 3181856 5.6 50 8.4 6 B
3181827 2.7 45 4.1 4 B 3181857 57 50 8.6 6 B
3181828 2.8 45 4.2 4 B 3181858 5.8 50 8.7 6 B
3181829 2.9 45 4.4 4 B 3181859 5.9 50 8.9 6 B
3181830 3 45 4.5 6 A 3181860 6 50 € 6 A

A= tREEEFR  A=Standard stock item.
B= EfFFIOMRERETZSR  B=Inventory center stock item.



WXL #E27] 2D 7142

WXL Coating Two Flute* Short 2D Flute Length Type

WXL-2D-DE

u i — )
@ L.

—
@Ds

[
L 5 T Bk FEESE ﬁ@
Tool Material Ultra Fine Grain Carbide t
T WXLBE 4 ST T TR,
Surface Treatment WXL Coating 2Ew Indicates that the end mill has a sharp corner edge.
Yo - R 30° QIMERNE e Dc=12 0~—0.02mm
Helix Angle Tolerance for Outer Diameter 12<Dc 0 ~—0.03mm
{7 :mm  Unit:mm
Bms M2 £K VAN 1wz EF BES oMz 2K UAISS e EF
EDP No. Dc L 2 Ds Stock EDP No. Dc L 2 Ds Stock
3182001 0.1 45 0.2 4 B 3182038 3.8 45 7.6 6 B
3182002 0.2 45 0.4 4 B 3182039 3.9 45 7.8 6 B
3182003 0.3 45 0.6 4 B 3182040 4 45 8 6 B
3182004 0.4 45 0.8 4 B 3182041 4.1 50 8.2 6 A
3182005 0.5 45 1 4 A 3182042 4.2 50 8.4 6 B
3182006 0.6 45 1.2 4 B 3182043 4.3 50 8.6 6 B
3182007 0.7 45 1.4 4 B 3182044 4.4 50 8.8 6 B
3182008 0.8 45 1.6 4 B 3182045 4.5 50 9 6 B
3182009 0.9 45 1.8 4 B 3182046 4.6 50 9.2 6 A
3182010 1 45 2 4 A 3182047 4.7 50 9.4 6 B
3182011 1.1 45 2.2 4 B 3182048 4.8 50 9.6 6 B
3182012 1.2 45 2.4 4 A 3182049 4.9 50 9.8 6 B
3182013 1.3 45 2.6 4 B 3182050 5 50 10 6 B
3182014 1.4 45 2.8 4 B 3182051 5.1 50 10.2 6 A
3182015 1.5 45 3 4 A 3182052 5.2 50 104 6 B
3182016 1.6 45 3.2 4 B 3182053 5.3 50 10.6 6 B
3182017 1.7 45 3.4 4 B 3182054 54 50 10.8 6 B
3182018 1.8 45 3.6 4 A 3182055 55 50 11 6 B
3182019 1.9 45 3.8 4 B 3182056 5.6 50 11.2 6 A
3182020 2 45 4 4 A 3182057 5.7 50 11.4 6 B
3182021 2.1 45 4.2 4 B 3182058 5.8 50 11.6 6 A
3182022 2.2 45 4.4 4 B 3182059 59 50 11.8 6 B
3182023 2.3 45 4.6 4 B 3182060 6 50 12 6 A
3182024 2.4 45 4.8 4 B 3182065 6.5 60 13 8 B
3182025 25 45 5 4 A 3182070 7 60 14 8 A
3182026 2.6 45 5.2 4 B 3182075 75 60 15 8 B
3182027 2.7 45 54 4 B 3182080 8 60 16 8 A
3182028 2.8 45 5.6 4 B 3182085 85 70 17 10 A
3182029 29 45 5.8 4 B 3182090 9 70 18 10 A
3182030 3 45 6 6 A 3182095 95 70 19 10 B
3182031 3.1 45 6.2 6 B 3182100 10 70 20 10 B
3182032 3.2 45 6.4 6 B 3182110 11 75 22 12 B
3182033 3.3 45 6.6 6 B 3182120 12 75 24 12 B
3182034 34 45 6.8 6 B 3182160 16 90 32 16 B
3182035 35 45 7 6 A 3182180 18 90 36 16 A
3182036 3.6 45 7.2 6 B 3182200 20 100 40 20 B
3182037 3.7 45 7.4 6 B A= tfEFEF&  A=Standard stock item.

B= EfFFIUMRERETZR  B=Inventory center stock item.
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WXL %E27 3D 74

WXL Coating Two Flute - Short 3D Flute Length Type

WXL-3D-DE
e—— &

%

@FAE oo Bk FEESE &
Tool Material Ultra Fine Grain Carbide t
OEEIE WXL&E 4 ST T R BTk,
Surface Treatment WXL Coating 2EE Indicates that the end mill has a sharp corner edge.
@UE[ER e 35° Q@IMRINE o, Dc=12 0~—0.02mm
- Helix Angle Tolerance for Outer Diameter 12<Dc 0 ~—0.03mm
g 47 :mm  Unit:mm
A ) Bms oMz 2K UAISS 1wz EF AmsS Mz K 7K e EF
)Ik ; EDP No. Dc L 2 Ds Stock EDP No. Dc L 2 Ds Stock
T_f S 3182401 0.1 45 0.3 4 B 3182438 3.8 45 11.4 6 B
;£ g 3182402 0.2 45 0.6 4 B 3182439 3.9 45 11.7 6 B
;E I 3182403 0.3 45 0.9 4 B 3182440 4 50 12 6 A
W 3182404 04 45 1.2 4 B 3182441 4.1 50 12.3 6 B
X 3182405 0.5 45 1.5 4 A 3182442 4.2 50 12.6 6 B
L 3182406 0.6 45 1.8 4 B 3182443 4.3 50 12.9 6 B
S 3182407 0.7 45 2.1 4 B 3182444 4.4 50 13.2 6 B
D 3182408 0.8 45 2.4 4 B 3182445 4.5 50 13.5 6 A
= 3182409 0.9 45 2.7 4 B 3182446 4.6 55 13.8 6 B
3182410 1 45 3 4 A 3182447 4.7 55 14.1 6 B
3182411 1.1 45 3.3 4 B 3182448 4.8 55 14.4 6 B
3182412 1.2 45 3.6 4 A 3182449 4.9 55 14.7 6 B
3182413 1.3 45 3.9 4 B 3182450 5 55 15 6 A
3182414 1.4 45 4.2 4 B 3182451 5.1 55 15.3 6 B
3182415 1.5 45 4.5 4 A 3182452 5.2 55 15.6 6 B
3182416 1.6 45 4.8 4 B 3182453 5.3 55 15.9 6 B
3182417 1.7 45 5.1 4 B 3182454 54 55 16.2 6 B
3182418 1.8 45 54 4 A 3182455 55 60 16.5 6 A
3182419 1.9 45 5.7 4 B 3182456 5.6 60 16.8 6 B
3182420 2 45 6 4 A 3182457 5.7 60 17.1 6 B
3182421 2.1 45 6.3 4 B 3182458 5.8 60 17.4 6 B
3182422 2.2 45 6.6 4 B 3182459 5.9 60 17.7 6 B
3182423 23 45 6.9 4 B 3182460 6 60 18 6 A
3182424 2.4 45 7.2 4 B 3182465 6.5 65 19.5 8 B
3182425 25 45 7.5 4 A 3182470 7 65 21 8 A
3182426 2.6 45 7.8 4 B 3182475 75 70 22.5 8 B
3182427 2.7 45 8.1 4 B 3182480 8 70 24 8 A
3182428 2.8 45 8.4 4 B 3182485 85 70 25.5 10 B
3182429 2.9 45 8.7 4 B 3182490 9 75 27 10 A
3182430 3 45 9 6 A 3182495 9.5 75 28.5 10 B
3182431 3.1 45 9.3 6 B 3182500 10 80 30 10 A
3182432 3.2 45 9.6 6 B 3182510 11 80 33 12 A
3182433 3.3 45 9.9 6 B 3182520 12 90 36 12 A
3182434 3.4 45 10.2 6 B 3182560 16 110 48 16 B
3182435 35 45 10.5 6 A 3182580 18 130 54 16 B
3182436 3.6 45 10.8 6 B 3182600 20 130 60 20 B
3182437 37 45 111 6 B A= iRfEEfFa  A=Standard stock item.

B= EfFPOFRERETZER  B=Inventory center stock item.



WXL #E27] 4D 714

WXL Coating Two Flute - Short 4D Flute Length Type

WXL-4D-DE

@Dc
]
¢Ds

]

(Y %/ BRI FEESS &
Tool Material Ultra Fine Grain Carbide £
.Qgﬁ%ﬂ ..................................... WXL ,$§
Surface Treatment WXL Coating
.EE@% ....................................... 40° .9M§/L\\§ .................................. 0 ~—0.02mm
Helix Angle Tolerance for Outer Diameter »
BAf :mm  Unit:mm g
Bms oz £K VALN W EF BmsS oMz £K VIR 1wz EF ¥ 5
EDP No. Dc L 2 Ds Stock EDP No. Dc L 2 Ds Stock )iﬁ ;
3182602 0.2 45 0.8 4 B 3182633 3.3 50 13.2 6 B T_r %
3182603 0.3 45 1.2 4 B 3182634 34 50 13.6 6 B ;‘£ %
3182604 04 45 1.6 4 B 3182635 3.5 50 14 6 A §E e
3182605 0.5 45 2 4 A 3182636 3.6 50 144 6 B W
3182606 0.6 45 2.4 4 B 3182637 3.7 50 14.8 6 B X
3182607 0.7 45 2.8 4 B 3182638 3.8 50 15.2 6 B Ir
3182608 0.8 45 3.2 4 B 3182639 3.9 50 15.6 6 B g
3182609 0.9 45 3.6 4 B 3182640 4 55 16 6 A b
3182610 1 45 4 4 A 3182641 4.1 55 16.4 6 B E
3182611 1.1 45 4.4 4 B 3182642 4.2 55 16.8 6 B
3182612 1.2 45 4.8 4 A 3182643 4.3 55 17.2 6 B
3182613 1.3 45 5.2 4 B 3182644 4.4 55 17.6 6 B
3182614 1.4 45 5.6 4 B 3182645 4.5 55 18 6 A
3182615 1.5 45 6 4 A 3182646 4.6 55 184 6 B
3182616 1.6 45 6.4 4 B 3182647 4.7 55 18.8 6 B
3182617 1.7 45 6.8 4 B 3182648 4.8 55 19.2 6 B
3182618 1.8 45 7.2 4 A 3182649 4.9 55 19.6 6 B
3182619 1.9 45 7.6 4 B 3182650 5 60 20 6 A
3182620 2 45 8 4 A 3182651 5.1 60 204 6 B
3182621 2.1 45 8.4 4 B 3182652 5.2 60 20.8 6 B
3182622 2.2 45 8.8 4 B 3182653 5.3 60 21.2 6 B
3182623 2.3 45 9.2 4 B 3182654 54 60 21.6 6 B
3182624 2.4 45 9.6 4 B 3182655 5.5 65 22 6 A
3182625 2.5 45 10 4 A 3182656 5.6 65 22.4 6 B
3182626 2.6 50 104 4 B 3182657 5.7 65 22.8 6 B
3182627 2.7 50 10.8 4 B 3182658 5.8 65 23.2 6 B
3182628 2.8 50 11.2 4 B 3182659 5.9 65 23.6 6 B
3182629 2.9 50 11.6 4 B 3182660 6 65 24 6 A
3182630 3 50 12 6 A 3182680 8 80 32 8 A
3182631 3.1 50 124 6 B 3182700 10 90 40 10 A
3182632 3.2 50 128 6 B 3182720 12 100 48 12 A

A= tRfEEEfFR,  A=Standard stock item.
B= EFHRVEREZSE  B=Inventory center stock item.
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WXL-1.5D-DE #4##l sLottinG

" ZEMIFRN - AR 1354 4
Iz 6 Haee MILD STE'E'EF%%EB%%}%EMELS HAFDENED SEEESDPREE%REENED STEELS
sy COPPER - COPPER ALLOY FC250 - 5400 - S55C SKT - SKD61 - NAKES5 - NAKEO -
~ 33 ~41 HRC 42 5OHRC
R g HHSIRE IR ET“ e EF" R 12}*‘"
MILL DIA. SPEED FEED SPEED F SPEED F SPEED F
(mm) (min—") (mm/min) (min—") (mm/mm) (min—") (mm/mm) (min—") (mm/mm)
0.1 50,000 120 40,000 80 40,000 75 40,000 38
0.2 50,000 170 40,000 110 40,000 90 40,000 45
0.3 50,000 210 40,000 140 40,000 100 40,000 70
0.4 50,000 230 40,000 150 40,000 110 34,500 75
0.5 50,000 250 38,500 150 31,000 110 27,500 75
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
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
1 50,000 430 22,000 150 15,500 110 13,500 80
1.1 50,000 420 20,000 150 14,000 110 12,500 80
1.2 50,000 420 18,500 150 13,500 110 11,500 80
1.3 47,000 410 17,500 150 12,500 110 11,000 80
1.4 44,000 410 16,000 150 11,500 110 10,000 80
1.5 40,000 400 15,500 150 11,000 110 9,900 80
1.6 39,000 400 15,000 150 10,500 110 9,400 80
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
2.4 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
7 23,000 470 9,500 200 7,100 125 6,100 90
2.8 22,000 470 9,100 210 6,900 125 5,800 95
2.9 21,500 470 8,800 210 6,700 125 5,700 95
3 21,000 540 8,900 230 6,800 130 5,700 100
3.1 20,000 550 8,700 240 6,700 130 5,600 100
3.2 19,500 560 8,400 240 6,500 145 5,400 105
3.3 19,000 560 8,100 250 6,300 145 5,200 105
34 18,000 560 7,900 250 6,100 145 5,100 105
3.5 18,000 560 7,800 250 6,000 155 5,000 105
3.6 17,500 580 7,600 270 5,900 155 4,900 110
3.7 16,500 580 7,400 270 5,700 155 4,700 110
338 16,000 590 7,300 280 5,700 155 4,600 110
3.9 15,500 590 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
45 14,000 670 6,600 320 5,100 170 4,200 125
4.6 13,500 700 6,500 330 4,900 170 4,100 125
4.7 13,500 700 6,500 350 4,900 170 4,100 125
4.8 13,500 710 6,400 350 4,800 170 4,100 125
4.9 13,500 710 6,300 360 4,700 170 4,000 125
5 12,500 720 6,200 370 4,600 170 3,900 130
5.1 12,500 720 6,100 370 4,500 170 3,900 130
5.2 12,000 720 6,000 370 4,400 170 3,800 130
5.3 12,000 720 5,900 370 4,400 170 3,800 130
54 11,500 720 5,800 370 4,300 170 3,600 130
5.5 11,500 720 5,700 370 4,200 170 3,500 130
5.6 11,500 720 5,600 370 4,100 170 3,500 130
57 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
Dc<o]l 0.1D
TR ®1=Dc<¢3 0.3D < 3o
DEPTH OF CUT a)SZDc 0.5D //////
= j Z

1. AR EHIARTIRE.

2. HREFRNENERLL TR RS IR,

3. BERAES AR RIREDEIIEIER.

4. ERMNBSELRINTARRIELRE RS R EREIETHISMG.

. Use arigid and precise machine and holder.

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

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

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

A WN -~



IEIFAEIER

WXL-2D-DE #&#)# sLotTinG

eI 5T - FRERIN VEBREN - TREESN
WORK i - fS MILD STEELS - CARBON STEELS HQRDEQEBGS]TE,QA?(BERE’XAK%%ENED STEELS
MATERIAL COPPER - COPPER ALLOY FC250 - SS400 - S55C
~32HRC 33 ~41HRC 42 ~ 50HHC
p R EFE R BHAERE IR BHSIRE R HHA R E
MILL DIA. SPEED F SPEED FEED SPEED FEED SPEED FEED
(mm) (min—") (mm/mm) (min—") (mm/min) (min—") (mm/min) (min—") (mm/min)
0.1 50,000 100 32,000 70 32,000 60 32,000 30
0.2 50,000 140 32,000 90 32,000 75 32,000 35
0.3 50,000 170 32,000 110 32,000 80 32,000 55
04 50,000 190 32,000 120 32,000 90 27,500 60
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 50,000 280 21,500 120 15,500 90 13,500 65
0.9 49,000 320 19,000 120 13,500 90 12,000 65
1 47,500 350 17,500 120 12,500 90 11,000 65
1.1 43,000 340 16.000 120 11,500 90 9,900 65
1.2 40,500 340 15,000 120 10,500 90 9,300 65
1.3 38,000 330 14,000 120 9,900 90 8,700 65
1.4 35,000 330 13,000 120 9,200 90 8,100 65
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
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 13,500 430 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 3,600 90
4.1 11,500 480 5,300 220 4,100 125 3400 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 3400 130 2,900 100
5.3 9,200 540 4,600 270 3,400 130 2,900 100
54 9,000 540 4,500 270 3,300 130 2,800 100
5.5 8,800 540 4,400 270 3,200 130 2,700 100
5.6 8,700 540 4,300 270 3,100 130 2,600 100
5.7 8,500 540 4,200 270 3,100 130 2,600 100
5.8 8,400 530 4,200 270 3,000 130 2,600 100
5.9 8,200 530 4,100 270 2,900 130 2,500 100
6 7,900 530 4,000 270 2,900 130 2,500 100
6.5 7,500 530 3,700 270 2,700 130 2,300 100
7 6.900 530 3,400 270 2,500 130 2,100 100
7.5 6,400 530 3,200 270 2,300 130 2,000 100
8 5,900 520 3,000 260 2,200 125 1.900 100
8.5 5,600 520 2,800 260 2,000 125 1,700 100
9 5,300 510 2,600 260 1.900 125 1.500 100
9.5 5,100 510 2,500 260 1,800 125 1,400 95
10 4,700 500 2,400 250 1,700 125 1,500 95
11 4,400 500 2,200 250 1,600 125 1,100 95
12 4,000 510 2,000 250 1,400 125 1,200 95
16 3,000 400 1,500 200 1,100 115 800 80
18 2,700 360 1,300 180 900 100 700 70
20 2,400 300 1,200 150 800 90 600 60
1% Dc<ol 0.1D
e A
DEPTH OF CUT Z;igz <03 ggg /////
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. B AR SR TIHA.

- HREFRME BRI R R AR,

. EERES TR AN D E9TRMA.

. ERNESELRINTAMRELRER S R EREIETIRISM.

. Use arigid and precise machine and holder.

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

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

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

A WON =
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- TR - Ao RN - LN
Iz 6 eSS MG ggﬁgﬁi@aéﬁ%ﬁm HARDENED S@E\SDPREE%REENED STEELS
MXVTOEDF‘EITAL COPPER - COPPER ALLOY FC250 - SS400 - S55C SKT - SKD61 - NAK55 - NAK8O - HPM1 - DH
~ 33 ~41HRC 42 ~50HRC
D R BHAERE IR BHAERE R BHRRE R BHRRE
MILL DIA. SPEED FEED SPEED FEED SPEED EED SPEED FEED
(mm) (min—") (mm/min) (min—" (mm/min) (min—") (mm/min) (min—" (mm/min
0.1 50,000 100 32,000 70 32,000 60 32,000 30
0.2 50,000 140 32,000 90 32,000 75 32,000 35
0.3 50,000 170 32,000 110 32,000 80 32,000 55
04 50,000 190 32,000 120 32,000 90 27,500 60
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
0.9 49,000 320 19,000 120 13,500 90 12,000 65
1 47,500 350 17,500 120 12,500 90 11,000 65
1.1 43,000 340 16,000 120 11,500 90 9,900 65
1.2 40,500 340 15,000 120 10,500 90 9,300 65
1.3 38,000 330 14,000 120 9,900 90 8,700 65
1.4 35,000 330 13,000 120 9,200 90 8,100 65
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
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
35 14,000 420 6,000 190 4,600 120 3,800 80
3.6 13,500 430 5,900 200 4,500 120 3,700 85
3.7 12,500 430 5,700 200 4,400 120 3,600 85
3.8 12,500 440 5,600 210 4,400 120 3,600 85
3.9 12,000 440 5,500 210 4,200 125 3,500 85
4 12,000 450 5,400 210 4,200 125 3,500 90
4.1 11,500 480 5,300 220 4,100 125 3,400 90
4.2 11,500 480 5,300 220 4,100 125 3,300 90
4.3 11,000 480 5,200 230 4,000 125 3,300 90
4.4 11,000 500 5,100 240 3,900 130 3,200 95
4.5 10,500 500 5,100 240 3,900 130 3,200 95
4.6 10,500 520 5,000 250 3,800 130 3,200 95
4.7 10,500 520 5,000 260 3,800 130 3,100 95
4.8 10,500 530 4,900 260 3,700 130 3,100 95
4.9 10,000 530 4,900 270 3,600 130 3,100 95
5 9,500 540 4,800 270 3,500 130 3,000 100
5.1 9,500 540 4,700 270 3,500 130 3,000 100
5.2 9,300 540 4,600 270 3,400 130 2,900 100
5.3 9,200 540 4,600 270 3,400 130 2,900 100
54 9,000 540 4,500 270 3,300 130 2,800 100
5.5 8,800 540 4,400 270 3,200 130 2,700 100
5.6 8,700 540 4,300 270 3,100 130 2,600 100
5.7 8,500 540 4,200 270 3,100 130 2,600 100
5.8 8,400 530 4,200 270 3,000 130 2,600 100
5.9 8,200 530 4,100 270 2,900 130 2,500 100
6 7.900 530 4,000 270 2,900 130 2,500 100
6.5 7,500 530 3,700 270 2,700 130 2,300 100
7 6.900 530 3,400 270 2,500 130 2,100 100
7.5 6,400 530 3,200 270 2,300 130 2,000 100
8 5,900 520 3,000 260 2,200 125 1,900 100
8.5 5,600 520 2,800 260 2,000 125 1,700 100
9 5,300 510 2,600 260 1,900 125 1,500 100
9.5 5,100 510 2,500 260 1,800 125 1,400 95
10 4,700 500 2,400 250 1,700 125 1,500 95
11 4,400 500 2,200 250 1,600 125 1,100 95
12 4,000 510 2,000 250 1,400 125 1,200 95
16 3,000 400 1,500 200 1,100 115 800 80
18 2,700 360 1,300 180 900 100 700 70
20 2,400 300 1,200 150 800 90 600 60
- Dc<o¢l 0.1D
RIS S ®1=Dc<03 0.3D Z &
DEPTH OF CUT #3200 05D //////
— : 7

1. EERRIMEREEIARMTIRE.
2. HREFRNEHERLL TR EB AR,
3. EEAEA T HEARIENE DR TEHRL.
4. ERMBSELRINTRRIELRERS R ERBIETHISMY.

1.
2.
3.
4.

Use arigid and precise machine and holder.

When chattering occurs, reduce the speed and feed simultaneously.
Use a suitable cutting fluid with high smoke retardant properties.

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

actual situation.
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WXL-4D-DE #&#)# sLottinG

SR

2 CIRE VEIEREN - FREEEN
Il o - Eas MILD STEETSJFEC%B%?T%EELS HARDENED STEELS - PREHARDENED STEELS
ey COPPER - COPPER ALLOY FC250 - 55400 - S55C SKT - SKDB1 - NAK55 - NAKEO -
~ 33 ~41HRC 42 50HHC
3 e EFE R HRIRE IR HHSIRE e IR E

MILL DIA. SPEED F SPEED FEED SPEED FEED SPEED FEED
(mm) (min—") (mm/mm) (min—") (mm/min) (min—") (mm/min) (min—1") (mm/min)
0.2 32,000 90 22,500 19,000 0 — —
0.3 32,000 110 22,500 40 19,000 35 — —
04 25,000 110 16,000 45 14,500 35 — —
0.5 20,000 120 13,000 45 13,000 40 — —
0.6 16,000 120 11,000 45 10,000 40 — —
0.7 16,000 120 9,400 45 6,800 40 — —
0.8 12,000 120 8,400 45 6,000 40 — —
0.9 12,000 120 7,500 45 5,400 40 — —
1 9,800 120 5,700 45 5,400 40 — —
1.1 9,500 140 5,200 45 5,000 40 — —
1.2 8,600 130 4,800 45 4,500 40 — —
1.3 8,100 130 4,500 45 4,200 40 — —
1.4 7,500 130 4,200 45 3,900 40 — —
1.5 7,000 130 3,900 45 3,600 40 — —
1.6 6,400 120 3,700 45 3,500 40 — —
1.7 6,200 120 3,600 45 3,400 40 — —
1.8 5,800 120 3,300 45 3,100 40 — —
1.9 5,500 120 3,200 45 3,000 40 — —
2 5,200 120 3,000 45 2,800 40 — —
2.1 4,800 120 2,900 45 2,800 40 — —
2.2 4,600 130 2,700 50 2,600 40 — —
2.3 4,500 130 2,700 50 2,600 40 — —
2.4 4,400 130 2,600 55 2,500 40 — —
2.5 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 — —
2.9 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
5.5 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
4D — ar=4D
- = a. Dc<¢0.3 a.=0.015D
smE a
xR g a & $0.3=Dc<¢1 a.=0.03D
7 Dc>¢1 a.=0.05D $1=Dc<¢3 a.=0.05D
“Pl.a p1=Dc a=0.1D 7P a $3=Dc a=0.1D

. B AR S AL RFOITIAR.

- HRERENER L TR AR,

. EERESTHRRIEME D RITIEL®F.

. ERNESELRNTRMRELRER SR ERBIEIHIRMG

. Use arigid and precise machine and holder.

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

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

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

AN =
AOwODN -~
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WXL &E 27138707

WXL Coating Two Flute Short

WXL-EDS

a8

#Dc _
|
\

Dc=¢3.5 ¢p4=Dc —Z‘J

(Y 5/ . BRI FEES S L
Tool Material Ultra Micro Grain Carbide
Q@R e WXLEE OHMRNE .0 ~—0.02mm
Surface Treatment WXL Coating Tolerance for Outer Diameter
OB 30° SRR RRATAR,
Helix Angle AR Indicates that the end mill has a sharp corner edge.
B :mm  Unit:mm
® BmsS MR 2K VAR W B
g EDP No. Dc L 2 Ds Stock
7 % 3130001 0.1 40 02 4 D
){JE ; 3130002 0.2 40 04 4 A
TJ' S 3130003 0.3 40 0.6 4 A
5£ g 3130004 04 40 0.8 4 A
=3 3130005 05 40 1 4 A
W 3130006 0.6 40 1.2 4 A
)L( 3130007 0.7 40 1.4 4 A
E 3130008 08 40 16 4 A
g 3130009 0.9 40 2 4 A
3130010 1 40 25 4 A
3130011 1.1 40 2.5 4 D
3130012 1.2 40 4 4 A
3130013 1.3 40 4 4 D
3130014 14 40 4 4 D
3130015 1.5 40 4 4 A
3130016 1.6 40 5 4 D
3130017 1.7 40 5 4 D
3130018 1.8 40 5 4 A
3130019 1.9 40 5 4 D
3130020 2 40 6 4 A
3130025 25 40 8 4 A
3130028 2.8 40 8 4 A
3130030 3 45 8 6 A
3130035 3.5 45 10 6 A
3130040 4 45 11 6 A
3130045 45 45 11 6 A
3130050 5 50 13 6 A
3130055 5.5 50 13 6 A
3130060 6 50 13 6 A
3130065 6.5 60 16 8 D
3130070 7 60 16 8 A
3130075 7.5 60 16 8 D
3130080 8 60 19 8 A
3130090 9 70 19 10 A
3130100 10 70 22 10 A
3130110 11 75 22 12 D
3130120 12 75 26 12 A

A=FREEFR A=Standard stock item.  D=FEFHUOIREEFR D=Inventory center stock item.
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| BPIEES S
WXL-EDS

pus}
8
]2 =
Bl sLoTTING =
=
15 VEIERSN - TR 8
DI/ 7 2 - Eee s STEEQE?&%B(%?T%EEELS HARDENED STEELS PREHARDENED STEELS =
WORK T G LG e a Ao ST SKT - SKD61 - NAKE5 - NAKSO - HPM1 VIE
MATERIAL 235 a1 5
33 ~41HRC 42 ~50HRC Em
(@)
RY R HEEE IR BHSIEE IR BHSIEE 95 BHARE A2
MILL DIA. SPEED FEED SPEED FEED SPEED FEED SPEED FEED 1545
(mm) (min—") (mm/min) (min—") (mm/min) (min—T) (mm/min) (min—") (mm/min) 455 o
=
0.1 50,000 100 32,000 70 32,000 60 32,000 30 @
0.2 50,000 140 32,000 90 32,000 75 32,000 35 \9(/
0.3 50,000 170 32,000 115 32,000 80 32,000 55 II—
04 50,000 190 32,000 125 32,000 90 27,500 60 E
0.5 50,000 200 31,000 125 25,000 90 22,000 60 S
0.8 50,000 290 21,500 125 15,500 90 13,500 65
1 47,500 350 17,000 125 12,500 90 11,000 65
1.5 32,000 320 12,500 125 8,900 90 7,950 65
2 24,000 310 9,700 130 7,000 90 6,350 70
3 16,000 400 6,900 175 5,300 100 4,450 75
4 12,000 450 5,450 210 4,250 125 3,500 90
5 9,500 540 4,800 275 3,550 130 3,050 100
6 7,900 530 4,050 275 2,950 130 2,500 100
8 5,900 520 3,000 265 2,200 125 1,900 100
10 4,750 500 2,400 255 1,750 125 1,500 95
12 4,000 510 2,000 255 1,450 125 1,250 95
_ Dc<ol 0.1D
gJE';TH oF CUT #1=Dc<03 0.3D Z (@
®3=Dc 0.5D ///////

1. B RRIER SRR,

2. HREFRNEHBELL FIEEEMBHSEE. .

3. BERES T HRRIREDEITIEIG.

4. ERNESELRINTAMRELRERS R EREIETIRIS M.

. Use arigid and precise machine and holder.

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

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

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

HON =
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WXL %E 471E N

WXL Coating Four Flute Short

WXL-EMS

¢ Dc
|
|
\
|
|
\
\
\
:
@Ds

1 BERTEESS
Tool Material Ultra Micro Grain Carbide
QMR oo WXLBE OHIMRNE : Dc=12 0 ~—0.02mm
Surface Treatment WXL Coating Tolerance for Outer Diameter 12<Dc 0~—0.03mm
Q@IBEFER e 30°
Helix Angle
ﬁ B :mm  Unit:mm
% § 3130510 1 40 25 4 D
;ig 3130515 1.5 40 4 4 D
=3 3130520 2 40 6 4 A
W 3130525 25 40 8 4 A
X 3130530 3 45 8 6 A
I'_ 3130535 35 45 10 6 D
|\I§| 3130540 4 45 11 6 A
S 3130545 4.5 45 11 6 D
3130550 5 50 13 6 A
3130560 6 50 13 6 A
3130570 7 60 16 8 A
3130580 8 60 19 8 A
3130590 9 70 19 10 A
3130600 10 70 22 10 A
3130620 12 75 26 12 A
3130640 14 85 26 12 D
3130650 15 90 26 16 D
3130660 16 100 32 16 D
3130680 18 100 32 16 D
3130700 20 105 38 20 D
3130750 25 120 45 25 D
3130800 30 125 45 32 D

A =tREFETZR A = Standard stock item. D= EEfERMREREER  D=Inventory center stock item.
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| BPIEES S

WXL-EMS
{m v #) &l SIDE MILLING

dIE
=

o

\ur}
b
SNOILIONOD ONITTIN @3ANININOIIH

I

il o 5 Eee M,Egéﬁ?%ﬂégﬁ%@@ HARDENED S'@E;ﬂ PR}EmHE%R?QENED STEELS
orK R CAdEe 1 FCZ59§§§‘|1.|O|%CSS5C SKT - SKDB1 - NAKSS - NAKSO - HPM1 - DH
33 ~41HRC 42 ~50HRC
R iR BHERE iR HGEE ERIR BHERE iR BHEERE
MILL DIA. SPEED FEED SPEED FEED SPEED FEED SPEED FEED
(mm) (min—T) (mm/min) (min—") (mm/min) (min—T) (mm/min) (min—T) (mm/min)
1 50,000 440 24,000 210 14,000 78 12,500 70
1.5 50,000 975 16,000 310 9,250 115 8,400 105
2 47,500 1,100 12,000 295 7,000 110 6,350 100
2.5 38,000 1,900 9,600 480 6,200 140 5,650 125
3 32,000 1,600 8,150 430 5,300 125 4,750 110
4 24,000 1,700 6,050 450 4,250 135 3,700 115
5 19,000 2,000 4,900 520 3,550 140 3,150 125
6 16,000 2,000 4,100 520 2,950 145 2,650 130
8 12,000 1,900 3,060 505 2,200 145 1,950 130
10 9,500 1,900 2,450 505 1,750 145 1,550 130
12 7,900 1,900 2,050 505 1,450 145 1,300 130
14 6,800 1,900 1,750 495 1,250 145 1,100 125
15 6,300 1,900 1,600 490 1,150 135 1,050 120
16 5,900 1,800 1,500 480 1,100 130 995 115
18 5,300 1,800 1,350 470 990 1156 880 105
20 4,700 1,700 1,200 445 890 105 795 95
25 3,800 1,400 970 360 710 85 635 75
30 3,100 1,100 815 300 590 70 530 60
gJEPPT:% OF CUT EBSOE | 1 ,SB OSED a{@a ?S O.g;D
#3=Dc 15D | 0.1D 79

. BRI SR RFI IR,

- HRERINERE TR AR,

. BERESTHHHRIRE D RITIEL®R.

- ER(USE LRI TAMRIELRA SRS R LR HETIEIS M.

1. Use arigid and precise machine and holder.

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

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

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

AN =

= 1% 1) 1 ¥ &l HIGH-SPEED SIDE MILLING

DNTEFF= 4R KB LA RIS R R RIS B S B REI., Caution: Sparks generated during operation or heat caused by tool breakage can

BT KIS HE. cause fire. Be sure to use all proper fire-prevention measures.
5 e R - 7
InITAzEr M- Eee MIL%S’%EE?%&%%’E%@LS HARDENED S‘@EgEPRigﬁE%é@ENED STEELS
e COPPER - COPPER ALLOY FC250 500 SS5C SKT - SKDB 1 - NAKBS - NAKSO - HPM - DH
33 ~41HRC 42 ~50HRC
RY TR BHAEE HiR HEIRE iR BHEEE iR HEEE
MILL DIA. SPEED FEED SPEED FEED SPEED FEED SPEED FEED
(mm) (min—") (mm/min) (min—") (mm/min) (min—") (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 7,450 2,100 4,950 1,350 2,950 715
18 8,600 2,700 6,600 2,100 4,400 1,300 2,650 705
20 7,800 2,600 5,950 2,000 3,950 1,300 2,350 665
25 6,200 2,000 4,750 1,600 3,150 1,050 1,900 560
30 5,200 1,700 3,950 1,350 2,650 890 1,550 455
— dp de dp de
IRE Dc<¢8| 16D | 001D aL Dc<¢8| 1D | 001D
B3Pl ClP e $8=Dc 15D | 0.02D 77 4 $8=Dc 1D | 002D
1. WEERGRERTEARBENSIEIN IR TEE, 1. The indicated speeds and feeds are for high speed light milling with high speed/
2. NEBRESEMIFF=4EXT , ABEAEERZRIEIR. high precision machining centers.
3. AT SRRA. ERYIELRFIREERA RN, 2. Tools can cause sparks. Do not use flammable fluids.

4. ERUHSE LRI TARIBSSR ARSI EREIEIHIRMG.

w

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

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

actual situation.



WXL RE27 5% N (R EmITE)

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

WXL-LN-EDS

[a)
©
= ———§ g e g
A
(Y 15 B F RS S £2
Tool Material Ultra Fine Grain Carbide L
Q@FEMMALTE oo WXLRE
Surface Treatment WXL Coating
@IBEFER 30° @ FMRINE v 0 ~—0.015mm
Helix Angle Tolerance of Outer Diameter
@ BAf7 :mm  Unit:mm
o RS Dt | ek | Kk | e | ae W F IS o« AISEIFASIK( Le) X1 e
o EDP No. Dc x g2 L [) Ds D1 05° 1° 15° o 25° 3° Stock
ﬂﬁg 3131201 0.2 X 0.5 45 0.3 4 0.18 055 | 06 0.66 | 0.73| 0.81 0.96 B
T_j_Z 3131202 02 X 1 45 0.3 4 0.18 1.09 1.19 1.3 1.41 1.53 1.66 B
f%g 3131203 02 X 15 45 0.3 4 0.18 1.64 1.78| 192 | 207 | 222 | 237 B
§E 2t 3131204 02 x 2 45 0.3 4 0.18 2.18| 235| 253 | 27 2.88 | 3.05 B
W 3131205 0.2 x 25 45 0.3 4 0.18 272| 293| 3.13| 333| 352| 371 B
>I_< 3131206 02 x 3 45 0.3 4 0.18 326 | 349| 372| 394 | 4.15| 4.36 B
L 3131207 0.2 X 35 45 0.3 4 0.18 379 | 4.06| 431 454 | 477 | 4.99 B
N 3131208 02 X 4 45 0.3 4 0.18 433 | 462| 489 | 514 | 538| 561 B
E 3131302 03 x 1 45 0.45 4 0.28 1.09 1.19 1.3 1.41 1.53 1.66 B
S 3131303 0.3 X1.5 45 0.45 4 0.28 1.64 1.78| 192 | 207 | 222 | 237 B
3131304 03 x 2 45 0.45 4 0.28 2.12| 235| 253 | 27 2.88 | 3.05 B
3131305 03 x 25 45 0.45 4 0.28 2.72 2.93 3.13 3.33 3.52 3.71 B
3131306 03 X 3 45 0.45 4 0.28 3.26 3.5 3.72 3.94 4.15 4.36 B
3131308 03 X 4 45 0.45 4 0.28 4.33 4.62 4.89 5.14 5.38 561 B
3131310 03 X 5 45 0.45 4 0.28 54 5.74 6.04 6.32 6.59 6.86 B
3131312 03 X 6 45 0.45 4 0.28 6.46 6.84 7.18 7.49 7.79 8.1 B
3131318 03X 9 45 0.45 4 0.28 964 | 10.13 | 1065|1094 | 11.37| 11.83 B
3131403 04 X15 45 0.6 4 0.37 1.63 1.76 1.9 2.04 2.19 2.34 B
3131404 04 x 2 45 0.6 4 0.37 2.17 | 234 | 251 268 | 285 | 3.02 B
3131406 04 x 3 45 0.6 4 0.37 324 | 348 | 3.7 3.91 412 | 4.32 B
3131408 04 X 4 45 0.6 4 0.37 432 | 46 486 | 5.11 535 | 5.58 B
3131410 04 X 5 45 0.6 4 0.37 538 | 5.71 6.01 6.29| 6.55| 6.82 B
3131412 04 x 6 45 0.6 4 0.37 645 | 682| 7.15| 746| 7.75| 8.06 B
3131414 04 x 7 45 0.6 4 0.37 7.51 792 | 828 | 861 8.94 | 931 B
3131416 04 x 8 45 0.6 4 0.37 8.56 9.01 9.4 9.76 | 10.14 | 10.55 B
3131418 04 x 9 45 0.6 4 0.37 9.62 | 10.1 10.51 | 1091 | 11.33 | 11.79 B
3131420 04 x 10 45 0.6 4 037 |1068|11.19|11.62| 1206 | 1253 | 13.04 B
3131424 04 x 12 45 0.6 4 037 | 1278 | 13.35| 13.84 | 14.36 | 1492 | 15.52 B
3131501 05 X1.5 45 0.7 4 0.45 1.62 1.74 1.87 2 2.14 2.28 B
3131502 05 x 2 45 0.7 4 0.45 2.16 2.31 247 2.63 2.79 2.96 B
3131503 05 X 3 45 0.7 4 0.45 3.23 3.44 3.65 3.86 4.06 4.25 B
3131504 05 X 4 45 0.7 4 0.45 4.29 4.56 4.81 5.06 5.29 551 B
3131505 05 x 5 45 0.7 4 0.45 536 | 567| 596 | 6.23| 649 | 6.75 B
3131506 05 X 6 45 0.7 4 0.45 6.42 6.77 7.1 7.39 7.68 7.99 B
3131507 05 x 7 45 0.7 4 0.45 748 | 787 | 822| 854 | 888| 924 B
3131508 05 x 8 45 0.7 4 0.45 853 | 896 | 934 | 969 | 1007 | 1048 B
3131509 05 x 9 45 0.7 4 0.45 959 | 10.05| 1045|1084 | 11.27 | 11.72 B
3131510 05 x 10 45 0.7 4 045 | 1064 |11.13|11.66|11.99| 1246 | 1297 B
3131512 05 x 12 45 0.7 4 045 | 1274|1329 | 13.78 | 1429 | 14.85 | 15.45 B
3131515 05 X 15 50 0.7 4 045 | 1588 | 16.51 | 17.1 1774 | 1843 | 19.18 B
3131602 06 x 2 45 0.9 4 0.55 2.16 | 2.31 247 | 263 | 279| 296 B
3131603 06 X 3 45 0.9 4 0.55 323| 344 | 365| 386| 406 | 4.25 B
3131604 06 X 4 45 0.9 4 0.55 4.29 456 481 5.06 5.29 551 B E
3131605 06 X 5 45 0.9 4 0.55 5.36 5.67 5.96 6.23 6.49 6.75 B ).IS
3131606 06 X 6 45 0.9 4 0.55 6.42 6.77 7.1 7.39 7.68 7.99 B ®TR
B=#rfEE/FR B=Standard stock item.
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NEW

WXL-LN-EDS H AR T TR OISEIRERK ( Le )

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

] . ERPEREMIE ERSERT SR INT
;&&rﬁ&ﬂé %{-’Htﬁ%{ﬁ RARTEET S,
F No numerical value means no
4 8 .n‘e,.iiiﬂénzg interference with workpiece.
M
#ZEm
2K T R R WA TTAHRF A o AISERRE ZUR( Le ) X1 =3
L [ Ds Dn 0.5° 1° 15° 2 25° 3 Stock
3131607 06 X 7 45 0.9 4 0.55 748 | 787 | 822 | 854 | 888 | 924 B
3131608 06 X 8 45 0.9 4 0.55 853 | 896 | 9.34| 969 |10.07 | 1048 B
3131610 0.6 X 10 45 0.9 4 055 | 1064 | 11.13|11.56 | 11.99 | 1246 | 12.97 B
3131612 0.6 x 12 45 0.9 4 055 | 1274|1329 |13.78 | 1429 | 1485 | 1545 B
3131615 0.6 X 15 50 0.9 4 055 | 1588 | 1651 | 17.1 17.74 | 1843 | 19.18 B
3131618 0.6 x 18 50 0.9 4 055 | 19.01 | 19.71 | 2043 | 21.19 | 22.02 | 22.91 B
3131702 07 X 2 45 1 4 0.65 2.16 | 231 247 | 263 | 279 | 296 B
3131704 07 x 4 45 1 4 0.65 429 | 456 | 481 506 | 529 | 551 B
3131706 07 X 6 45 1 4 0.65 642 | 677 | 7.1 739 | 768 | 7.99 B
3131708 07 X 8 45 1 4 0.85 853 | 896 | 9.34| 969 | 1007|1048 B
3131710 0.7 X 10 45 1 4 065 | 1064 | 11.13|11.56 | 11.99 | 1246 | 12.97 B
3131804 08 X 4 45 1.2 4 0.75 429 | 456| 481 | 506| 529| 551 B
3131806 08 X 6 45 1.2 4 0.75 642 | 677 | 7.1 739 | 768 | 7.99 B
3131808 08 X 8 45 1.2 4 0.75 853 | 896 | 9.34| 969 |1007 1048 B
3131810 08 X 10 45 1.2 4 0.75 | 1064 | 11.13|11.66 | 11.99 | 1246 | 1297 B
3131812 08 x 12 45 1.2 4 0.75 | 1274 | 1329 | 13.78 | 1429 | 1485 | 1545 B
3131814 0.8 x 14 50 1.2 4 0.75 | 1483 | 1544 | 1599 | 1659 | 17.24 | 17.94 B
3131816 0.8 X 16 50 1.2 4 0.75 | 16.92 | 1758|1821 | 18.89 | 19.63 | 20.43 B
3131820 0.8 x 20 55 1.2 4 0.75 |21.09 | 21.85 | 2264 | 2349 | 2441 | 254 B
3131824 0.8 x 24 60 1.2 4 0.75 | 25,24 | 26.13 | 27.08 | 28.09 | 29.19 | 30.37 B
3131904 09 X 4 45 1.35 4 0.85 429 | 456 | 481 505 | 528 | 551 B
3131906 09 X 6 45 1.35 4 0.85 642 | 677 | 7.1 739 | 768 | 7.99 B
3131908 09 X 8 45 1.35 4 0.85 853 | 896 | 934 | 969 |10.07 | 1048 B
3131910 0.9 x 10 45 1.35 4 085 | 1064 | 11.13|11.56 | 11.99 | 1246 | 1297 B
3131915 0.9 X 15 50 1.35 4 085 | 1588 | 1651 | 17.1 17.74 | 1843 | 19.18 B
3132003 1 X 3 45 1.5 4 0.95 323 | 344 | 365| 386 | 406 | 425 B
3132004 1 X 4 45 1.5 4 0.95 429 | 456 | 481 505| 528 | 551 B
3132005 1 X 5 45 1.5 4 0.95 536 | 567| 5986| 6.23| 649 | 6.75 B
3132006 1 X 6 45 1.5 4 0.95 642 | 677 | 7.1 739 | 768 | 7.99 B
3132007 1 X 7 45 1.5 4 0.95 748 | 787 | 822| 854 | 888 | 9.24 B
3132008 1 X 8 45 1.5 4 0.95 853 | 896 | 9.34| 969 | 1007|1048 B
3132009 1 X 9 45 1.5 4 0.95 9.59 | 10.05| 1045|1084 | 11.27 | 11.72 B
3132010 1 X10 45 1.5 4 095 | 1064 | 11.13|11.56 | 11.99 | 1246 | 1297 B
3132012 1 x12 45 1.5 4 095 | 1274|1329 |13.78 | 1429 | 1485 | 1545 B
3132014 1 X14 50 1.5 4 0.95 | 1483|1544 | 1599 | 1659 | 17.24 | 17.94 B
3132016 1 X16 50 1.5 4 095 |16.92| 1758|1821 | 18.89 | 19.63 | 2043 B
3132018 1 X18 55 1.5 4 0.95 | 19.01 | 19.71 | 2043 | 21.19 | 22.02 | 22.91 B
3132020 1 X20 55 1.5 4 0.95 |21.09| 2185|2264 | 2349 | 2441|254 B
3132022 1 xe2 60 1.5 4 0.95 | 23.17 | 23.99 | 2486 | 25.79 | 26.8 | 27.88 B
3132025 1 X25 60 1.5 4 095 |26.28 | 27.2 |28.19|29.24 | 30.38 — B
3132030 1 X30 70 1.5 4 095 |31.46 | 3255|3373 | 3499 | — — B
3132204 12X 4 45 1.8 4 1.15 429 | 456 | 481 505| 528 | 551 B
3132206 12X 6 45 1.8 4 1.15 642 | 677 | 7.1 739 | 768 | 7.99 B
3132208 12X 8 45 1.8 4 1.15 853 | 896 | 9.34| 96910071048 B
3132210 12 X 10 45 1.8 4 1.15 | 1064 | 11.13 | 1156 | 11.99 | 1246 | 12.97 B
3132212 12 X 12 45 1.8 4 1.15 | 1274 | 1329 | 13.78 | 1429 | 14.85 | 1645 B
3132214 12 X 14 50 1.8 4 1.15 | 14.83 | 1544 | 15699 | 1669 | 17.24 | 17.94 B
3132216 12 X 16 50 1.8 4 1.15 | 16.92 | 1758 | 18.21 | 1889 | 19.63 | 20.43 B E
3132220 1.2 X 20 55 1.8 4 1.15 | 21.09 | 21.85 | 22.64 | 2349 | 2441 | 254 B ¥
3132406 14X 6 45 2.1 4 1.35 642 | 677 | 7.1 739 | 768 | 7.99 B TR

B= tniEEEfER  B=Standard stock item.
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WXL #RE275ma N (R EmIE)

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

WXL-LN-EDS a
== ———4 B | _ej

45
™
EER B :mm Unit:mm
BRe HMR x T oK T Wz | R WA T TR o BISERRERUR( Le) X1 Bz
EDP No. Dc X g2 L 2 Ds D1 0.5° 1° 1.5° 2° 25° 3 Stock
. 3132408 14 X 8 45 | 21 4 | 135 | 853| 896| 934| 969]1007|1048| B
9 3132410 14 x 10 45 | 21 4 | 135 |1064|11.13| 1156 | 11.99| 1246 | 1297 | B
g 3132412 14 x 12 45 | 21 4 | 135 [1274| 1329|1378 | 1429|1485 | 1545 B
o 3132414 14 x 14 50 | 2.1 4 | 135 |1483| 1544|1599 | 1659 | 1724 | 1794 B
o 3132416 14 X 16 50 | 21 4 | 135 [1692| 1758|1821 | 1889 | 1963|2043| B
oz 3132422 14 x 22 60 | 2.1 4 | 135 |2317|2399 | 2486 | 2579 268 | — B
%2 3132504 15 X 4 45 | 23 4 | 145 | 429| 456 481 | 505| 528| 551| B
&3 3132506 15 X 6 45 | 23 4 | 145 | 42| 677| 71 | 739| 768| 799 B
W 3132508 15 X 8 a5 | 23 4 | 145 | 853| 896| 934| 969|1007|1048| B
X 3132510 15 x 10 25 | 23 4 | 145 [1064|11.13| 1156 | 11.99| 1246 | 1297 | B
C 3132512 15 x 12 45 | 23 4 | 145 [1274| 1329|1378 | 1429|1485 | 1545 | B
Y 3132514 15 x 14 50 | 23 4 | 145 (1483|1544 1599 | 1659 | 1724|1794| B
5 3132516 15 x 16 50 | 23 4 | 145 [1692| 1758|1821 | 1889 | 1963 | 2043 | B
=2 3132518 15 x 18 55 | 2.3 4 | 145 1901|1971 2043 |21.19| 2202 |2291| B
3132520 15 x 20 55 | 23 4 | 145 |2109|21.85 2264|2349 | 2441 | — B
3132525 15 x 25 60 | 23 4 | 145 |2628|272 |2819 2924 — | — B
3132530 15 X 30 70 | 23 4 | 145 |3146|3255|3373 | 3499 — | — B
3132538 15 x 38 80 | 23 4 | 145 |3972|4101 4289 — | — | — B
3132540 15 X 40 80 | 23 4 | 145 |a179| 4325|4481 — | — | — B
3132545 15 x 45 80 | 23 4 | 145 (4696|486 | — | — | — | — B
3132606 16 X 6 a5 | 24 4 | 155 | 42| 677| 71 | 739| 768| 799| B
3132608 16 X 8 a5 | 24 4 | 155 | 853| 896| 934| 969|1007|1048| B
3132610 16 X 10 a5 | 24 4 | 155 [1064|11.13| 1156 | 11.99| 1246 | 1297 | B
3132612 16 x 12 45 | 24 4 | 155 1274|1329 1378 | 1429|1485 | 1545 | B
3132614 16 x 14 50 | 24 4 | 156 [1483| 1544|1599 | 1659 | 1724|1794| B
3132616 16 x 16 50 | 24 4 | 155 |1692| 1758|1821 | 1889 1963 | 2043 | B
3132618 16 x 18 55 | 24 4 | 155 [1901| 1971|2043 | 21.19| 2202 [2291| B
3132620 16 X 20 55 | 24 4 | 155 |2109|2185 2264|2349 | 2441 | — B
3132806 18 X 6 a5 | 27 4 | 175 | 42| 677| 71 | 739| 768| 798| B
3132808 18 x 8 45 | 27 4 | 175 | 853| 896| 934| 969|1007|1048| B
3132810 18 X 10 a5 | 27 4 | 175 [1064|11.13| 11566 | 11.99| 1246 | 1297 | B
3132812 18 x 12 45 | 27 4 | 175 |1274|1329|1378 | 1429|1485 | 15645 | B
3132814 18 X 14 50 | 27 4 | 175 | 1483|1544 | 1599 | 1659 | 1724|1794 B
3132816 18 x 16 50 | 27 4 | 175 | 1692|1758 | 1821 | 1889 | 1963 | 2043 | B
3132818 18 X 18 55 | 27 4 | 175 [1901| 1971 | 2043 | 21.19| 2202 |2291| B
3132820 1.8 X 20 55 | 27 4 | 175 |2109|21.85 | 2264 | 2349 | 2441 | — B
3132825 18 x 25 60 | 27 4 | 175 |2628|272 |2819|2924| — | — B
3133006 2 X6 45 | 3 4 | 195 | 642| 677| 7.1 | 739| 768| 799 B
3133008 2 x 8 45 | 3 4 | 195 | 853| 896| 934| 969|1007|1048| B
3133010 2 x10 45 | 3 4 | 195 |1064|11.13| 1156 | 11.99| 1246 | 1297 | B
3133012 2 x12 45 | 3 4 | 195 (1274|1329 1378 | 1429 | 1485|1545 | B
3133014 2 x14 50 | 3 4 | 195 [1483| 1544|1599 | 1659 | 1724|1794| B
3133016 2 x16 50 |3 4 | 195 [1692| 1758 1821 | 1889 | 1963|2043| B
3133018 2 x18 55 | 3 4 | 195 [1901| 1971|2043 |21.19| 2202 |2291| B
3133020 2 x20 55 | 3 4 | 195 |2109|2185 2264|2349 — | — B
3133025 2 x25 60 | 3 4 | 195 |oe28|272 |e8l9| — | — | — B
3133030 2 x30 70 |3 4 | 195 |3146|3255|3373| — | — | — B
3133035 2 x35 80 | 3 4 | 195 |e62|379 | — | — | — | — B
3133040 2 x40 0 |3 4 | 195 |a179]4asas| — | — | — | — B

B=#nEEREfER  B=Standard stock item.
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WXL #RE27Hma N (R EMmIE)

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

WXL-LN-EDS H BT TR ISV ( Le)

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

I ‘ ; PRI BB ERINT
AR gt WAEETY.
No numerical value means no

In(erljr—;?'\%eﬁ;ngg interference with workpiece.

LR B :mm  Unit:mm
BRe HMZ x i SK T 2 2 WHESF AR o« FSERRE AU Le ) X1 =3
EDP No. Dc X 22 L 2 Ds Dn 0.5° 1° 1.5° 2° 2.5° 3° Stock

3133050 2 x50 100 3 4 1.95 | 52.13 | 53.94 — — — — B

3133060 2 Xx60 110 & 4 1.95 | 6247 — — — — — B ﬁ
3133508 25 X 8 45 3.7 4 2.4 847 887 | 9.22 957 | 9941|1034 B ) _IQ_I
3133510 25 x 10 45 3.7 4 2.4 1057 | 11.03|11.44 | 11.87 | 1233 | 1283 B ﬂ:fg
3133512 25 x 12 45 3.7 4 2.4 1266 | 13.18 | 13.66 | 14.17 | 14.72 — B )U(g
3133514 25 X 14 50 3.7 4 2.4 14.75 | 1532 | 1587 | 1647 | 17.11 — B ji
3133516 25 X 16 55 3.7 4 2.4 16.83 | 1746 | 18.09 | 18.77 — — B 7£ %
3133518 25 x 18 55 3.7 4 2.4 1891 | 196 | 20.31 | 21.07 — — B %E z
3133520 25 x 20 60 3.7 4 2.4 20.99 | 21.74 | 22.52 — — — B W
3133525 25 x 25 70 3.7 4 2.4 26.17 | 27.09 | 28.06 — — — B )|f
3133530 25 x 30 80 3.7 4 2.4 31.34 | 3243 — — — — B L
3133540 25 X 40 90 3.7 4 2.4 41.68 — — — — — B N
3133550 25 X 50 100 3.7 4 2.4 52.02 — — — — — B |I:E)
3134008 3 X 8 45 4.5 6 2.85 8.42 879 | 9.13 947 | 984 | 10.24 B e
3134010 3 Xx10 45 4.5 6 285 | 1051 | 1095|11.35|11.77 | 1223 | 12.73 B

3134012 3 x12 45 4.5 6 285 | 126 13.09 | 1356 | 14.07 | 1462 | 15.21 B

3134014 3 X 14 50 4.5 6 285 | 1468 | 1523 | 15.78 | 16.37 | 17.01 | 17.7 B

3134016 3 X16 55 4.5 6 285 | 16.76 | 17.37 | 18 1867 | 194 | 20.19 B

3134018 3 x18 55 4.5 6 285 | 1884 | 1951 | 20.21 | 20.97 | 21.79 | 22.67 B

3134020 3 x20 60 4.5 6 285 | 2091 | 2165|2243 | 2327 | 24.18 | 25.16 B

3134025 3 x25 65 4.5 6 285 | 26.09 | 27 27.97 | 29.02 | 30.15 — B

3134030 3 X 30 80 45 6 285 |31.26 | 32.35 | 33.51 | 34.77 — — B

3134035 3 X35 90 4.5 6 2.85 | 36.43 | 37.69 | 39.06 | 40.52 — — B

3134040 3 X40 90 45 6 285 |41.59 |43.04 | 446 — — — B

3134050 3 X560 100 4.5 6 285 |51.93 | 53.74 | 55.68 — — — B

3135012 4 Xx12 50 6 6 3.85 | 126 13.09 | 1356 | 14.07 | 1462 | 15.21 B

3135016 4 X 16 60 6 6 385 | 16.76 | 17.37 | 18 1867 | 194 — B

3135020 4 X20 60 6 6 3.85 | 20.91 | 21.65 | 2243 | 23.27 — — B

3135025 4 x25 70 6 6 3.85 | 26.09 | 27 27.97 — — — B

3135030 4 X 30 80 6 6 3.85 | 31.26 | 32.35 | 33.51 — — — B

3135035 4 X35 90 6 6 3.85 | 3643 | 37.69 — — — — B

3135040 4 X 40 90 6 6 3.85 [41.59 | 43.04 — — — — B

3135045 4 X 45 100 6 6 3.85 |46.76 | 48.39 — — — — B

3135050 4 X 50 100 6 6 3.85 | 51.93 | 53.74 — — — — B

3135060 4 X 60 110 6 6 3.85 | 62.27 — — — — — B

3136016 5 X16 60 7.5 6 485 | 16.76 | 17.37 | 18 — — — B

3136020 5 x20 70 75 6 485 | 2091 | 21.65 — — — — B

3136025 5 Xx25 70 75 6 485 | 29.09 | 27 — — — — B

3136030 5 X30 90 75 6 485 | 31.26 — — — — — B

3136035 5 X35 90 75 6 485 | 36.43 — — — — — B

3136040 5 x40 100 75 6 485 | 41.69 — — — — — B

3136050 5 x50 110 7.5 6 485 | 51.93 — — — — — B

3136060 5 x60 120 7.5 6 4.85 — — — — — — B

B= t7EEEf7R B=Standard stock item.
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= MR COPPER - COPPER ALLOY
Egé ~32HRC 33 ~41HRC 42 ~50HRC
=S MR | TR EETR HGIRE R BHARE iR | HAERE iR BHERE
1S U oo SPEED ap SPEED ) ap SPEED ) ap SPEED ) ap
o (min=") (mm/min) (min=") (mm/min) (min—") (mm/min) (min=") (mm/min)
% & 0.5 35,200 490 0.022 32,000 450 0.018 32,000 450 0.015 29,000 250 0.012
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
' 25 22,000 190 0.005 20,000 180 0.004 20,000 170 0.004 20,000 100 0.003
3 22,000 180 0.004 20,000 170 0.003 20,000 160 0.003 20,000 90 0.002
35 22,000 150 0.004 20,000 140 0.003 20,000 130 0.003 20,000 80 0.002
4 22,000 40 0.002 20,000 40 0.002 20,000 35 0.002 20,000 30 0.002
1 38,500 480 0.032 32,000 400 0.027 32,000 350 0.023 29,000 300 0.018
1.5 38,500 430 0.028 32,000 360 0.023 32,000 300 0.02 29,000 250 0.015
2 33,500 360 0.024 28,000 300 0.02 28,000 250 0.017 25,000 200 0.013
2.5 33,500 330 0.017 28,000 280 0014 28,000 230 0.012 25,000 190 0.008
0.3 3 26,500 300 0.011 22,000 250 0.009 22,000 160 0.007 20,000 150 0.005
4 24,000 220 0.008 20,000 190 0.007 20,000 150 0.005 20,000 130 0.003
5 24,000 190 0.006 20,000 160 0.005 20,000 140 0.003 18,000 120 0.002
6 24,000 100 0.002 20,000 90 0.002 20,000 80 0.002 16,000 60 0.002
9 19,000 30 0.002 16,000 30 0.002 16,000 30 0.002 13,000 20 0.002
1.5 38,500 520 0.032 32,000 440 0.027 32,000 380 0.023 29,000 330 0.018
2 38,500 480 0.031 32,000 400 0.026 32,000 350 0.022 29,000 300 0.018
3 33,500 360 0.02 28,000 300 0.017 28,000 250 0.014 25,000 200 0011
4 26,500 300 0014 22,000 250 0.012 22,000 200 0.01 20,000 150 0.008
5 24,000 240 0.007 20,000 200 0.006 20,000 160 0.005 20,000 130 0.003
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 0014
5 33,500 450 0.017 28,000 380 0014 25,000 300 0.01 22,000 230 0.008
0 6 26,500 420 0.007 22,000 350 0.006 22,000 220 0.005 20,000 180 0.004
= 7 24,000 380 0.006 20,000 320 0.005 20,000 200 0.004 20,000 170 0.003
8 24,000 320 0.006 20,000 270 0.005 20,000 180 0.003 20,000 150 0.003
9 24,000 300 0.002 20,000 250 0.002 18,000 160 0.002 18,000 140 0.002
10 24,000 240 0.002 20,000 200 0.002 18,000 150 0.002 18,000 130 0.002
12 24,000 190 0.002 20,000 160 0.002 18,000 120 0.002 18,000 100 0.002
15 21,500 100 0.002 18,000 90 0.002 16,000 80 0.002 16,000 70 0.002
2 38,500 720 0.065 32,000 600 0.054 32,000 400 0.045 27,000 300 0.036
3 38,500 660 0.06 32,000 550 0.05 32,000 360 0.04 27,000 280 0.03
4 33,500 540 0.048 28,000 450 0.04 28,000 300 0.033 25,000 200 0.026
5 33,500 480 0.036 28,000 400 0.03 25,000 220 0.02 22,000 180 0.02
6 26,500 300 0.022 22,000 250 0.018 22,000 200 0.015 20,000 150 0.012
0.6 7 26,500 300 0012 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
TIiRE

DEPTH OF CUT
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M
EER
EBEEIIFIN - FRERN VEEREN - FAEEN
NIk - Eee MILD STEELS - CARBON STEELS HARDENED STEELS - PREHARDENED STEELS
WORK COPPER - COPPER ALLOY FC250 - 55400 - S55C SKT - SKDB1 - NAKS5 - NAKSO - HPM1 - DH
MATERIAL
~32HRC 33 ~41HRC 42 ~50HRC
MR | TR BiE | HEEE B | HESERE iR | HEEE BiE | HEEE
Do 0o SPEED FEED ap SPEED FEED ap SPEED FEED ap SPEED ) ap
(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
’ 10 26,500 300 0.01 22,000 250 0.008 22,000 200 0.007 20,000 150 0.006
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
10 26,500 420 0.012 22,000 350 0.01 22,000 300 0.008 18,000 240 0.006
0.8 12 20,500 360 0.008 17,000 300 0.007 17,000 300 0.006 15,000 200 0.004
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 90 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
12 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
I | 7 7 -
DEPTH OF CUT 7 a(1RIR)
- T DEPTH OF CUT

N o0 ARNS NOOAONS

B AR R IR,

HEFER MQU( #F0 )si = S A NN LAk REWTEEN.

BERES TR AR D AT,

FERIESENTERERDATRENTRS TR E, LRI aRIEIEIRIE ZE BRI,

RN TASE., INTAZK. I T7IBIE SR I T 514,

@O.SLUTaANHK / T142( L/D)ATFLOR. BUNUSIEA s SEURIR. IRIEIMIRTE LT MIR .

HERAERTERIE L REL TS AR,

Use a rigid and precise machine and holder.

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

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

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

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

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

When the available RPM are insufficient, please reduce the RPM and feed rates in proportion.
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F
R
438
M
EER
o BTN - FRERN AR - FREEEN
JJEIIM*—I- f@ . f@ﬁﬁ MILD STEELS - CARBON STEELS HARDENED STEELS - PREHARDENED STEELS
WORK COPPER - COPPER ALLOY FC250 - SS400 - S55C SKT - SKDB1 - NAKS5 - NAK8O - HPM1 - DH
MATERIAL
~32HRC 33 ~41HRC 42 ~50HRC
MR | R HE | HeRE BiE | HEEE HE | HeRE Bl | HEEE
Do 0o SPEED ap SPEED ) ap SPEED ) ap SPEED ) ap
(min=") (mm/min) (min=") (mm/min) (min=") (mm/min) (min=") (mm/min)
6 24,000 1,200 0.156 20,000 1,000 0.13 19,000 900 0.11 15,000 600 0.09
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
14 18,000 720 0.048 15,000 600 0.04 14,000 500 0.035 11,000 300 0.03
16 18,000 720 0.036 15,000 600 0.03 14,000 500 0.02 11,000 300 0.02
22 12,000 300 0.006 10,000 250 0.005 9,000 210 0.005 8,000 180 0.004
4 21,500 1,200 0.168 18,000 1,000 0.14 18,000 900 0.11 14,000 600 0.09
6 21,500 1,200 0.168 18,000 1,000 0.14 18,000 900 0.11 14,000 600 0.09
8 19,000 960 0.12 16,000 800 0.1 15,000 700 0.08 12,000 400 0.07
10 19,000 960 0.096 16,000 800 0.08 15,000 700 0.07 12,000 400 0.05
12 19,000 960 0.072 16,000 800 0.06 15,000 700 0.05 12,000 400 0.04
14 19,000 960 0.06 16,000 800 0.05 15,000 700 0.045 12,000 400 0.035
16 17,000 720 0.06 14,000 600 0.05 13,000 500 0.04 10,000 300 0.03
L&D 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 20 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 0.156 17,000 900 0.13 13,000 600 0.1
8 18,000 960 0.168 15,000 800 0.14 15,000 700 0.12 11,000 400 0.1
10 18,000 960 0.132 15,000 800 0.11 15,000 700 0.09 11,000 400 0.07
6 12 18,000 960 0.084 15,000 800 0.07 15,000 700 0.06 11,000 400 0.056
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 0.11 12,000 700 0.09 9,000 500 0.07
16 15,500 960 0.096 13,000 800 0.08 12,000 700 0.07 9,000 500 0.06
o 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
i 10 14,500 1,300 0.396 12,000 1,100 0.33 11,000 1,000 0.28 9,000 700 0.22
TRE
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WXL-LN-EDS

F
R
43
M
EER
BTN - FRERN VEEREN - FAEEN
NIk - e MILD STEELS - CARBON STEELS HARDENED STEELS - PREHARDENED STEELS
WORK COPPER - COPPER ALLOY FC250 - 55400 - S55C SKT - SKDB1 - NAKS5 - NAKSO - HPM1 - DH
MATERIAL
~32HRC 33 ~41HRC 42 ~50HRC
MR | TR BiE | HEEE B | HAERE BiE | HEEE BiE | HEEE
0o 0o SPEED FEED ap SPEED FEED ap SPEED FEED ap SPEED ) ap
(min=") (mm/min) (min—") (mm/min) (min—") (mm/min) (min—") (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
14 12,000 960 0.204 10,000 800 0.17 9,000 700 0.14 7,000 500 0.11
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
2.5 20 12,000 960 0.108 10,000 800 0.09 9,000 700 0.08 7,000 500 0.06
25 9,600 720 0.096 8,000 600 0.08 8,000 500 0.06 6,000 400 0.05
30 9,600 720 0.036 8,000 600 0.03 8,000 500 0.03 6,000 400 0.02
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 8,000 700 017
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 8,550 1,350 0.432 7,000 1,100 0.36 7,000 1,000 0.3 6,000 700 0.24
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 0312 7,000 800 0.26 6,000 700 0.22 5,000 500 0.18
30 8,550 970 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 1,160 0.516 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
wam % 72—
DEPTH OF CUT v/ e (RER
WF DEPTH OF GUT

AR R ERIALAR IR,

HERHER MQLOEF R )i S0 401 T SR A,

BERES T RAUAIRIE D AT, B

EFRAESENTERFROTRENTRE TARE, SERINTAAREHIRRE S BT EIR M.

TR TR, TR, TS SR T 564,

Q0. ST aNIK / TI2( L/D)ATF 0B, BNISTTIEA iR SBURIR. IRIBIHIRTE LA IHIR .

BRIEAEERE ERE TR AR,

Use a rigid and precise machine and holder.

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

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

The 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 or less, or an L/D (effective length/tool diameter) ratio of greater than 10, high loads can cause tool breakage.
Therefore, adjust the cutting conditions based on the machining situation.

When the available RPM are insufficient, please reduce the RPM and feed rates in proportion.
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WXL RE4 7K E DR (RIEmIE)

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

WXL-LN-EMS
N B éﬁ@gff ,,,,,,,,,,,,,,,,, g

@FAE v Bk FEESE 22
Tool Material Ultra Fine Grain Carbide L
Q@FEMEATE oo WXLRE
Surface Treatment WXL Coating
@UEHER oo 35° QIMBANE 0 ~—0.015mm
) Helix Angle Tolerance for Outer Diameter N .
T B :mm  Unit:mm
g BRE e == | x| we | ae WiET TAEA R AR L)AL s
o EDP No. Dc X g2 L [) Ds Dn 05° 1° 15° 2 25° 3 Stock
){ﬁg 3172004 1 X 4 45 1.5 4 0.95 429 | 456 | 481 5.05| 528 | 551 B
T_f z 3172006 1 X 6 45 1.5 4 0.95 642 | 677 | 7.1 739 | 768 | 7.99 B
;ig 3172008 1 X 8 45 1.5 4 0.95 8653 | 896 | 934 | 969 | 10.07 | 1048 B
§E 2t 3172010 1 X10 45 1.5 4 095 | 1064 |11.13|11.66|11.99 | 1246 | 1297 B
W 3172012 1 x12 45 1.5 4 095 | 1274|1329 | 13.78 | 1429 | 14.85 | 1545 B
>I_< 3172016 1 X186 50 1.5 4 095 | 1692|1758 |18.21 | 1889 | 19.63 | 20.43 B
L 3172206 12X 6 45 1.8 4 1.15 642 | 677 | 7.1 739 | 768 7.99 B
N 3172208 12 X 8 45 1.8 4 1.15 863 | 896 | 934 | 969 | 10.07 | 1048 B
I\I;I 3172210 1.2 X 10 45 1.8 4 1.15 | 1064 | 11.13 1156 | 11.99 | 1246 | 1297 B
S 3172212 1.2 x12 45 1.8 4 1.15 | 1274 | 1329 | 13.78 | 1429 | 1485 | 1545 B
3172216 1.2 X16 50 1.8 4 1.15 | 1692 | 17.68 | 18.21 | 18.89 | 19.63 | 2043 B
3172406 14 X 6 45 2.1 4 1.35 642 | 677 | 7.1 739 | 768 | 7.99 B
3172408 14 X 8 45 2.1 4 1.35 853 | 896 | 934 | 969 | 10.07 | 1048 B
3172410 14 X 10 45 2.1 4 1.35 [ 1064 | 11.13 | 1156 | 11.99 | 1246 | 1297 B
3172412 14 x12 45 2.1 4 1.35 | 1274 | 13.29 | 13.78 | 1429 | 1485 | 1545 B
3172414 14 X 14 50 2.1 4 1.35 | 1483 | 1544 | 1599 | 1659 | 17.24 | 17.94 B
3172416 14 X 16 50 2.1 4 1.35 | 16.92 | 17.68 | 1821 | 18.89 | 19.63 | 2043 B
3172422 14 x22 60 2.1 4 1.35 | 23.17 | 23.99 | 2486 | 25.79 | 26.8 — B
3172506 15X 6 45 2.3 4 1.45 642 | 677 | 7.1 739 | 768 7.99 B
3172508 15X 8 45 2.3 4 1.45 8653 | 896 | 934 | 969 | 10.07 | 1048 B
3172510 1.5 X 10 45 2.3 4 145 | 1064 | 11.13 1156 | 11.99 | 1246 | 1297 B
3172512 15 x12 45 2.3 4 145 | 1274 | 1329 | 13.78 | 1429 | 1485 | 1545 B
3172514 1.5 x14 50 2.3 4 145 1483|1544 | 1599 | 16569 | 17.24 | 17.94 B
3172516 15 X 16 50 2.3 4 145 | 16.92 | 17.68 | 1821 | 18.89 | 19.63 | 2043 B
3172518 15 x18 55 2.3 4 1.45 | 19.01 | 19.71 | 2043 | 21.19 | 22.02 | 2291 B
3172520 1.5 X 20 55 2.3 4 145 | 21.09 | 21.85 | 22.64 | 23.49 | 2441 — B
3172606 16 X 6 45 2.4 4 1.55 642 | 677 | 7.1 739| 768 | 7.99 B
3172608 16 X 8 45 2.4 4 1.55 853 | 896 | 934 | 969 | 1007 | 1048 B
3172610 1.6 X 10 45 2.4 4 155 | 1064 | 11.13 1156 | 11.99 | 1246 | 1297 B
3172612 16 X 12 45 2.4 4 155 | 1274 | 1329 | 13.78 | 14.29 | 1485 | 1545 B
3172614 16 X 14 50 2.4 4 155 | 1483|1544 | 1599 | 16569 | 17.24 | 17.94 B
3172616 1.6 X 16 50 2.4 4 1.55 | 16.92 | 17.568 | 1821 | 18.89 | 19.63 | 2043 B
3172618 1.6 X18 55 2.4 4 1.55 | 19.01 | 19.71 | 2043 | 21.19 | 22.02 — B
3172620 1.6 X20 55 24 4 1.55 | 21.09 | 21.85 | 22.64 | 2349 | 2441 — B
3172625 1.6 X25 60 2.4 4 1.655 | 26.28 | 27.2 |28.19 | 29.24 — — B
3172806 1.8 X 6 45 2.7 4 1.75 642 | 677 | 7.1 739 | 768 | 7.99 B
3172808 1.8 %X 8 45 2.7 4 1.75 8653 | 896 | 934 | 969 | 10.07 | 1048 B
3172810 1.8 X 10 45 2.7 4 1.75 | 1064 | 11.13 1156 | 11.99 | 1246 | 1297 B
3172812 1.8 x12 45 2.7 4 1.75 | 1274 | 1329 | 13.78 | 1429 | 1485 | 1545 B
3172814 1.8 X 14 50 2.7 4 1.75 | 1483 | 1544 | 1599 | 1669 | 17.24 | 17.94 B
3172816 1.8 X 16 50 2.7 4 1.75 | 1692 | 17.68 | 1821 | 18.89 | 19.63 | 2043 B
3172818 1.8 X 18 55 2.7 4 1.75 | 19.01 | 19.71 | 2043 | 21.19 | 22.02 — B
3172820 1.8 X20 55 2.7 4 1.75 | 21.09 | 21.85 | 22.64 | 23.49 | 24.41 — B
3172825 1.8 X25 60 2.7 4 1.75 | 26.28 | 27.2 |28.19 | 29.24 — — B
3173006 2 X 6 45 3 4 1.95 642 | 677 | 7.1 739| 768 | 7.99 B

B=fRfEREfER B=Standard stock item.
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WXL #E4 75 N (R Em 1)

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

WXL-LN-EMS

XA AT TR oRISERRERIK (Le)

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

]

ERAPLEIKIE R BRI T
iﬁ:ﬁ&&& (JXZ{LFM?A% NAGETS,
g No numerical value means no
.n.eﬂi!';i%iﬂ;’ngg interference with workpiece.

B :mm  Unit:mm %
mRe HMR x K T T IS WA T TR o FOSERRAE RS Le) X1 7 :Qn_l
EDP No. Dc X 82 L [) Ds D1 05 1° 15° 2 25 3 Stock A

3173008 2 x 8 45 3 4 1.95 853 | 896 | 9.34| 969 | 10.07 | 1048 B ){ﬁg
3173010 2 X10 45 3 4 195 [ 1064 | 11.13| 1166|1199 | 1246 | 1297 B T_]'Z
3173012 2 x12 45 3 4 195 | 1274 | 1329 | 13.78 | 1429 | 1485 | 15.45 B ,£ %
3173014 2 x14 50 3 4 195 | 1483|1544 | 1599 | 1659 | 17.24 | 17.94 B §E e
3173016 2 x16 50 3 4 195 | 16.92 | 1758 | 18.21 | 18.89 | 19.63 — B W
3173018 2 x18 55 3 4 1.95 | 19.01 | 19.71 | 2043 | 21.19 | 22.02 — B >L<
3173020 2 x20 55 3 4 1.95 | 21.09 | 21.85 | 22.64 | 23.49 — — B L
3173025 2 x25 60 3 4 195 |26.28 | 27.2 |28.19 — — — B N
3173030 2 X30 70 3 4 1.95 | 31.46 | 32.55 | 33.73 — — — B ,5,
3173508 25 x 8 45 3.7 4 2.4 847 | 887 | 922 | 957 | 9941034 B S
3173512 25 x12 45 3.7 4 2.4 1266 | 13.18 | 13.66 | 14.17 | 14.72 — B

3173516 25 X 16 55 3.7 4 24 16.83 | 1746 | 18.09 | 18.77 — — B

3173520 2.5 x20 60 3.7 4 2.4 20.99 | 21.74 | 22.52 — — — B

3173525 25 x25 70 3.7 4 24 26.17 | 27.09 | 28.06 — — — B

3174008 3 X 8 45 4.5 6 2.85 842 8.79 9.13 947 984 | 10.24 B

3174012 3 Xx12 45 4.5 6 285 | 126 13.09 | 1366 | 1407 | 1462 | 15.21 B

3174016 3 x16 55 4.5 6 285 | 16.76 | 17.37 | 18 18.67 | 194 | 20.19 B

3174020 3 X20 60 4.5 6 2.85 | 2091 | 21.65 | 2243 | 23.27 | 24.18 | 2b.16 B

3174025 3 x25 65 4.5 6 285 | 26.09 | 27 27.97 | 29.02 | 30.15 — B

3174030 3 Xx30 80 4.5 6 285 | 31.26 | 32.35 | 3351 | 34.77 — — B

B=#RfEEfER B=Standard stock item.
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WXL-LN-EMS

SR - RN

VAN - FARI

piTM i 8 - Eae MILD STEELS - CARBON STEELS HARDENED STEELS - PREHARDENED STEELS
MXVTOEFF*{'TAL COPPER - COPPER ALLOY FC250 - SS400 - S55C SKT - SKD61 - NAKE5 - NAKSO - HPM1 - DH
~32HRC 33 ~41HRC 42 ~50HRC
MR | R iR | HEEE iR | HERE iR | HAEE iR | HERE
be 2 ;SrnPlEEl‘D) (mm/min) b %EER (mm/min) e ZSHE’\EE‘D) (mm/min) b %EE% (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
6 32,500 1,900 0.08 27,000 1,600 0.07 26,000 1,350 0.06 20,000 900 0.04
8 27,500 1,450 0.05 23,000 1,200 0.04 22,000 1,050 0.04 18,000 600 0.03
! 10 23,000 1,100 0.04 19,000 940 0.03 18,000 750 0.028 15,000 450 0.02
12 23,000 1,100 0.02 19,000 940 0.02 18,000 750 0.019 15,000 450 0.01
16 18,000 480 0.01 15,000 400 0.008 15,000 450 0.007 12,000 300 0.006
6 27,500 1,900 0.1 23,000 1,600 0.08 22,000 1,350 0.07 17,000 900 0.05
8 24,000 1,450 0.08 20,000 1,200 0.07 19,000 1,050 0.05 14,000 600 0.04
1.2 10 24,000 1,100 0.06 20,000 940 0.05 19,000 1,050 0.04 14,000 600 0.03
12 20,500 1,100 0.05 17,000 940 0.04 16,000 750 0.03 11,000 450 0.02
16 14,500 600 0.01 12,000 500 0.008 11,000 370 0.007 10,000 330 0.006
6 24,000 1,950 0.14 20,000 1,600 0.12 19,000 1,350 0.11 15,000 900 0.09
8 21,500 1,450 0.11 18,000 1,200 0.09 17,000 1,050 0.08 13,000 600 0.06
10 21,500 1,450 0.07 18,000 1,200 0.06 17,000 1,050 0.05 13,000 600 0.04
1.4 12 21,500 1,450 0.06 18,000 1,200 0.05 17,000 1,050 0.04 13,000 600 0.03
14 18,000 1,100 0.05 15,000 940 0.04 14,000 750 0.035 11,000 450 0.03
16 18,000 1,100 0.04 15,000 940 0.03 14,000 750 0.02 11,000 450 0.02
22 12,000 510 0.01 10,000 430 0.005 9,000 310 0.005 8,000 270 0.004
6 21,500 2,050 0.14 18,000 1,700 0.12 18,000 1,350 0.11 14,000 900 0.09
8 19,000 1,450 0.12 16,000 1,200 0.1 15,000 1,050 0.08 12,000 600 0.07
10 19,000 1,450 0.1 16,000 1,200 0.08 15,000 1,050 0.07 12,000 600 0.05
12 19,000 1,450 0.07 16,000 1,200 0.06 15,000 1,050 0.05 12,000 600 0.04
1.5 14 19,000 1,450 0.06 16,000 1,200 0.05 15,000 1,050 0.045 12,000 600 0.035
16 17,000 1,100 0.06 14,000 940 0.05 13,000 750 0.04 10,000 450 0.03
18 17,000 1,100 0.04 14,000 940 0.03 13,000 750 0.02 10,000 450 0.02
20 14,500 800 0.02 12,000 670 0.02 11,000 570 0.015 10,000 450 0.01
6 20,500 2,050 0.17 17,000 1,700 0.14 17,000 1,350 0.13 13,000 900 0.1
8 18,000 1,550 0.16 15,000 1,300 0.13 15,000 1,050 0.12 11,000 600 0.1
10 18,000 1,450 0.13 15,000 1,200 0.11 15,000 1,050 0.09 11,000 600 0.07
12 18,000 1,450 0.08 15,000 1,200 0.07 15,000 1,050 0.06 11,000 600 0.05
1.6 14 18,000 1,450 0.07 15,000 1,200 0.06 15,000 1,050 0.05 11,000 600 0.04
16 15,500 1,100 0.06 13,000 940 0.05 13,000 750 0.04 9,000 450 0.035
18 15,500 1,100 0.05 13,000 940 0.04 13,000 750 0.03 9,000 450 0.03
20 15,500 1,100 0.02 13,000 940 0.02 13,000 750 0.02 9,000 450 0.01
25 10,500 550 0.01 8,900 460 0.01 8,900 360 0.01 6,100 220 0.008
DEPTH OF CUT vz a(1RER)
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WXL-LN-EMS

< R
M
LR
ZBEIRN - RN VEERSN - TREEIN
DDIVJ’H’ ﬂa a ﬂaé@ MILD STEELS - CARBON STEELS HARDENED STEELS - PREHARDENED STEELS
M/\Q/TOEF%'TAL COPPER - COPPER ALLOY FC250 - SS400 - S55C SKT - SKDB1 - NAK55 - NAK8O - HPM1 - DH
~32HRC 33 ~41HRC 42 ~50HRC
sME | TR R BHARE IR BEERE iR BHERE R BHERE
Do 22 PR | ey | s LT PEER | amn | ?® PEER | ey | ?°
6 19,000 2,250 024 16,000 1,900 0.2 15,000 1,500 0.18 12,000 1,050 0.14
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
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
1.8 14 17,000 1,450 0.1 14,000 1,200 0.08 14,000 1,060 0.06 10,000 750 0.05
16 17,000 1,450 0.08 14,000 1,200 0.07 14,000 1,050 0.05 10,000 750 0.04
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 1,610 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 1,060 0.11 9,000 750 0.09
14 15,500 1,500 0.13 13,000 1,200 0.11 12,000 1,050 0.09 9,000 750 0.07
2 16 15,500 1,500 0.1 13,000 1,200 0.08 12,000 1,050 0.07 9,000 750 0.06
18 15,500 1,500 0.08 13,000 1,200 0.07 12,000 1,050 0.06 9,000 750 0.05
20 13,000 1,150 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
2.5 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 1,060 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 2,150 0.32 10,000 1,750 0.27 10,000 1,500 0.23 8,000 1,050 0.18
16 12,000 1,500 024 10,000 1,200 0.2 9,000 1,050 0.17 6,000 750 0.13
s 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 1,600 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
R % /AR _
DEPTH OF CUT v a(NRIER)
WF DEPTH OF GUT

B AR R AR,

HEZE R MQL( 30 s =SS A1 AR SRR TREEIN.

BEAES TR AR DRI .

FERIESENTERERDATRENTRS TR E, LRI aREIIEIIKRIE ZE BRI

RN IASE., INTAZK. I T7IEIE SR I T &4,

@O.5LAFERENIK / 7042( L/D)ATF 108, MUNMIRIE R th 2 SEUTR. IRIBIHIRRE SR IIEIS 4.

RN RN EIRE L REL TR RIS EE.,

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 cmljtting 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 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.

When the available RPM are insufficient, please reduce the RPM and feed rates in proportion.
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WXL % E 2713k

WXL Coating Two Flute Ball Nose

WXL-EBD

—=—— & % Q% 777777777777777 34

[ Y %/ B rFEEse L
Tool Material Ultra Fine Grain Carbide
QAR s CWXLEE OEIANE - reen R<3 £0.005mm
Surface Treatment WXL Coating Tolerance of Ball Nose Radius 3=<R=6 0.003~—0.007mm

6<R +0.01lmm &) EETEzE

Tools with a radius below 6 are not seamless.

B :mm  Unit:mm

@ Bms R x 7&K x @& 2K DRI e EF
g EDP No. R X 2 X Ds L 2 Ds Stock
! 3105010 R 005 x 02 x4 40 0.2 4 A
ﬁ?g 3105020 R 01 x 04 x4 40 0.4 4 A
IR 2 3105030 R 0.15 X 0.6 x4 40 0.6 4 A
T_j'g 3106030 R 0.15 X 06 x6 50 0.6 6 D
%9 3105040 R 02 X 08 x4 40 0.8 4 A
%5 3106040 R 02 X 08 x6 50 0.8 6 D
3105050 R 025 x 1.1 x4 40 1.1 4 A

W 3106050 R 025 X 1.1 X6 50 1.1 6 D
X 3105060 R 03 X 1.1 x4 40 11 4 A
L 3106060 R 03 X 1.1 x6 50 1.1 6 D
E 3105080 R 04 X 2 x4 40 2 4 A
B 3106080 R 04 X 2 X6 50 2 6 D
D 3105100 R 05 X 15 x4 50 15 4 A
3105101 R 05 x 25 x4 50 25 4 D

3106100 R 05 X 25 x6 60 25 6 A

3105120 R 0B X 3 x4 50 3 4 A

3105140 R 07 X 35 x4 50 35 4 D

3105150 R 075 X 2 x4 50 2 4 D

3105151 R 075 x 4 x4 50 4 4 A

3106150 R 075 X 4 X6 50 4 6 D

3105160 R 08 X 4 x4 50 4 4 D

3105200 R 1 X 3 X4 50 3 4 A

3106200 R 1 X 5 X6 50 5 6 A

3105201 R 1 X 6 X4 50 6 4 D

3105250 R 125 x 3 x4 50 3 4 A

3105251 R 125 x 68 x4 50 6 4 D

3106250 R 125 X 6 X6 60 6 6 A

3105300 R 15 X 45 x4 60 45 4 A

3106300 R 15 X 45 x6 60 45 6 D

3106301 R 15 X 8 x6 60 8 6 D

3106350 R 175 X 8 x6 70 8 6 D

3106400 R2 X 6 x6 70 6 6 A

3105400 R2 x 8 x4 60 8 4 D

3106401 R2 X 8 x6 70 8 6 D

3106500 R 25 x 8 80 8 6 A

3106501 R 25 x10 80 10 6 D

3106502 R 25 x12 80 12 6 D

3106600 R 3 x10 90 10 6 D

3106601 R 3 x12 90 12 6 A

3106610 R 35 x14 90 14 6 D

3106620 R4 x12 100 12 8 D

3106621 R 4 x14 100 14 8 A

3106630 R 45 x18 100 18 8 D

3106640 R5 x15 100 15 10 D

3106641 R5 x18 100 18 10 A

3106650 R 55 xg22 100 22 10 D

3106660 R6 x18 110 18 12 D

3106661 R 68 xe2 110 22 12 A

3106670 R 7 x26 110 26 12 A

3106680 R 8 x30 140 30 16 A

3106690 R9 x34 140 34 16 D

3106700 R10 x38 160 38 20 A

A =tREEER A = Standard stock item. D= EFRIRERETESR  D=Inventory center stock item.
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| BPIEES S

WXL-EBD

5 E)El REGULAR MILLING

pus)
INTAA R A= RIS HARDENED SEEET?F:R}EE:EENED STEELS g
WORK COPPEIEEI, .C?PEEfALLOY M'LDF(é;%%L.Sgg?fgg.ogNchELs SKT-SKD61-NAK5SS - NAKSO - HPM 1- DH =
MATERIAL 2
~32HRC 33 ~41HRC 42 ~50HRC E
BEE AR IR E (mm) i (|\PHAEE|  UDIRE (mm) EE |HAEE|  URE mm) il |HAEE  UIREmm) -tIJ =
R SPEED | FEED DEPTHOFCUT | SPEED | FEED DEPTHOFCUT | SPEED | FEED DEPTHOFCUT | SPEED | FEED DEPTH OF CUT J-E
(min=") | (mm/min) ap Pf (min=") | (mm/min) ap Pf (min=") | (mm/min) ap Pf (min=") | (mm/min) ap Pf ﬁ” %
R 0.05| 40,000 150 0.003 0.005 | 32,000 75 0.005 0.005 | 32,000 50 0.005 0.005 | 32,000 35 0.005 0.005 %é
R O.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 14: g
R 0.2 | 40,000 | 490 0.02 0.08 32,000 | 410 0.02 0.08 32,000 | 330 0.04 0.08 32,000 | 205 0.02 0.04 %%
R 0.3 | 40,000 | 580 0.03 0.12 32,000 | 490 0.03 0.12 32,000 | 420 0.06 0.12 32,000 | 265 0.03 0.06
R 0.4 | 40,000 | 660 0.04 0.16 32,000 | 550 0.04 0.16 31,500 | 420 0.08 0.16 27,500 | 290 0.04 0.08
R 0.5 | 32,000 | 750 0.05 0.2 31,500 | 620 0.05 0.2 25,000 | 400 0.1 0.2 22,000 | 285 0.05 0.1
R 1 19,000 | 750 0.2 04 15,600 | 620 0.2 04 12,600 | 400 0.2 04 11,000 | 290 0.1 0.2
R 1.5 | 12500 | 760 0.3 06 10,500 | 630 0.3 0.6 8450 | 405 0.3 0.6 7,400 | 290 0.15 0.3
R 2 9500 | 760 04 0.8 7,950 | 630 04 0.8 6,350 | 445 04 08 556560 | 370 0.2 04
R 3 6,300 | 800 06 1.2 5300 | 670 0.6 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 3950 | 790 0.8 1.6 3,150 | 555 0.8 1.6 2,750 | 455 04 0.8
R 5 3,800 | 890 1 2 3,160 | 745 1 2 2500 | 525 1 2 2,200 | 430 0.5 1
R 6 3,170 | 840 1.2 24 2,650 | 700 1.2 2.4 2,100 | 490 1.2 24 1,850 | 430 0.6 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
R 10 1,900 | 500 2 4 1,680 | 420 2 4 1,260 | 290 2 4 1,110 | 260 1 2
i O .
DEPTH OF o0, +
cuT [
1. BERRIMR SRR, 1. Use a rigid and precise machine and holder.
2. BERES TR RSB TEHF. 2. Use a suitable cutting fluid with high smoke retardant properties.
3. RS E LRI T AT RIECIRE RS IR LRI TIEIR M. 3. Refer to the table above to set the milling conditions in accordance with
X HEEAEMEIRIE L REILL N IERRIH AR, the actual situation.
o R BE T 15 R aiE L RV RTINS EEIRE 1.5-2(5. 3% When the length of tool extension from the machine is long, reduce the speed and feed.

B &)l HIGH-SPEED LIGHT MILLING
INTEF=ERIK LA R BRIE BRI R RSB S B RAIBEK.

3%3% When B is less than 15°, speed and feed in the above table can be increased
1.5 ~2 times.

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

BMEFRE KIS HE. cause fire. Be sure to use all proper fire-prevention measures.
ZBEIRN - RN VEEREN - FREESN
PLA2%: - e MILD STEELS - CARBON STEELS HARDENED STEELS - PREHARDENED STEELS
WORK COPPER - COPPER ALLOY FC250 - SS400 - S55C SKT-SKD61-NAKS5 - NAK8O - HPM1- DH
MATERIAL
~32HRC 33 ~41HRC 42 ~50HRC
wE [meEE| DREmm) | fem [memm| DREMM) | gE memg] OFEMM) | %@ |[aasg]  DREmm)
R SPEED FEED DEPTH OF CUT SPEED FEED DEPTH OF CUT SPEED FEED DEPTH OF CUT SPEED FEED DEPTH OF CUT

(min=") |(mm/min)| a@p Pf (min~") |(mm/min)| ap Pf (min=") |(mm/min)| @p 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 15,600 | 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 13,600 | 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 9,600 | 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 08 7,180 | 1,700 0.16 04
R 5 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 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 0.5 3.2 4,460 | 1,050 05 3.2 3,660 820 0.32 0.8
R 10 3,950 | 1,240 04 1 3,290 | 1,030 05 4 3,570 840 05 4 2,850 660 0.32 1
RE 7 iap .
BE:TH oF W

1. WEERMRER T ASBEAEIEM TP O TREIE.

2. NEERBRZEMIF=EXT, EUEFEERSMRITEIE.
3. EEERAESISH. ERTRIBRIREERREENG.
4. ERNESELRNTIMRELRE RS R EREIETIRISM.
R B R T LS A ERFEEMH LR ERSL.2 1.5,

1.

2.
3.

Eal

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

Because tools can cause sparks, do not use flammable fluids.

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

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

¥ When B is less than 15°, speed and feed in the above table can be increased
1.2 ~1.5 times.
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WXL % E 2715k (RiEmITY)

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

WXL-LN-EBD
| 7
————— L A T H

£2

#D1
)

.*j}ﬁ .............................................. ﬁfﬂ*ﬁ%@ﬁﬁé@ L
Tool Material Ultra Fine Grain Carbide
.;EE%IE ..................................... WXL;‘@E
Surface Treatment WXL Coating
Q@ EITANE oo +0.005mm  #)R=0.1EEMFiEE
- Tolerance of Ball Nose Radius Tools with a radius below 0.1 are not seamless.
i 47 :mm  Unit:mm
5 e T ok | 7 e [Fpmr|  WEUTIHRMNA ZFEMIK( L)X e
ﬁf Q EDP No. R X 22X Ds L 4 D1 Bk 05° 1° 15° 2° 25° 3° Stock
l{k 5‘ 3110103 |RO.0O5X 0.3 x4 | 45 0.08 0.085 | 13.59 0.32 0.35 0.39 043 0.48 0.54 A
\\_—]_ ?, 3110105 |RO.0O5X 05 X4 | 45 0.08 0.085 | 13.27 0.54 0.59 0.65 0.72 0.79 0.88
7£ )I> 3110203 |RO.1 X 0.3 X4 | 45 0.16 0.18 13.93 0.32 0.34 | 037 04 044 | 049
T:I'E 3 3110205 |RO.1 X 05 X4 | 45 0.16 0.18 13.59 0.54 0.58 0.63 0.69 0.76 0.83
w 3120205 |R0O.1 X 05 x6| 50 0.16 0.18 14.04 0.54 0.58 0.63 0.69 0.76 0.83
>|_< 3110207 |RO.1 X 0.75 x4 | 45 0.16 0.18 13.2 0.81 0.88 0.96 1.04 1.13 1.23
I'_ 3110210 |RO.1 X 1 X4 | 45 0.16 0.18 12.83 1.08 1.18 1.27 1.38 149 1.61
'II\EI 3120210 |RO.1T X 1 X6 | 50 0.16 0.18 13.49 1.08 1.18 1.27 1.38 1.49 1.61
B 3110212 |RO.1 X 1.25%x4 | 45 0.16 0.18 12.48 1.36 1.47 1.59 1.71 1.84 1.98
3110215 |RO.1 X 15 X4 | 45 0.16 0.18 12.14 1.63 1.76 1.9 204 | 2.18 2.33
3120215 |RO.1 x 15 xX6| 50 0.16 0.18 12.98 1.63 1.76 1.9 2.04 2.18 2.33
3110217 |RO.1 X 1.75 X4 | 45 0.16 0.18 11.83 1.9 2.05 2.2 2.36 2.52 2.68
3110220 |RO.1 X 2 X4 | 45 0.16 0.18 11.53 2.17 2.34 | 251 2.68 2.85 3.02
3120220 |RO.1 X 2 X6 | 50 0.16 0.18 1251 2.17 2.34 | 251 2.68 2.85 3.02
3110225 |RO.1 x 25 X4 | 45 0.16 0.18 10.97 2.71 291 3.11 3.3 3.49 3.68

3110230 |RO.1 X 3 x4 | 45 0.16
3110305 |RO.15x 05 x4 | 45 0.24
3110306 [RO.16X 0.6 X4 | 45 0.24

0.18 10.46 325 | 348| 37 392 | 4.13| 433
0.28 13.9 053 | 057 062 067| 073| 0.8
0.28 13.74 064 | 069| 0.75| 0.81 0.89 | 0.97

3110307 |RO.15X 0.75 X4 | 45 0.24 0.28 13.49 0.81 087| 094 | 1.02 1.11 1.21
3110310 |RO.16X 1 X4 | 45 0.24 0.28 13.1 1.08 1.17 | 1.26 1.36 1.47 1.59
3120310 |RO.16X 1 X6 | 50 0.24 0.28 13.69 1.08 1.17 | 1.26 1.36 1.47 1.69
3110312 |RO.15x 1.25x4| 45 0.24 0.28 12.74 1.35 146 | 1.58 1.7 1.82 1.96
3110315 |RO.16x 15 x4 | 45 0.24 0.28 12.39 1.62 1.75| 1.89| 202| 2.17| 231
3120315 |RO.15x 15 x6| 50 0.24 0.28 13.17 1.62 1.75| 189| 202| 2.17| 23]
3110317 |RO.16X 1.75x4| 45 0.24 0.28 12.06 1.89| 204 | 219| 235| 25 2.66
3110320 |RO.15X 2 X4 | 45 0.24 0.28 11.75 216 | 233 | 25 266 | 283 | 3

3120320 |RO.16x 2 Xx6| 50 0.24 0.28 12.68 2.16 | 233| 25 266 | 283 | 3

3110322 |RO.15X 225 X4 | 45 0.24 0.28 11.45 244 | 262 | 28 298| 3.16| 3.33
3110325 |RO.16X 25 X4 | 45 0.24 0.28 11.17 2.7 2.9 3.1 329| 348 | 366

3120325 |RO.15X 25 XxX6| 50 0.24
3110327 |RO.156x 275 x4 | 45 0.24

0.28 12.23 2.7 2.9 3.1 329 | 348 | 3.66
0.28 10.9 297 | 3.19| 34 3.6 3.8 3.99

3110330 |RO.15X 3 x4 | 45 0.24 0.28 10.64 324 | 347| 3.69| 39I 4.11 4.31
3120330 |RO.15x 3 x6| 50 0.24 0.28 11.81 324 | 347 | 369 | 39I] 4.11 4.31
3110335 |[RO.16X 35 X4 | 45 0.24 0.28 10.17 378 | 404 | 428 | 451 474 | 495
3110340 |[RO.16X 4 X4 | 45 0.24 0.28 9.73 432 | 46 487 | 5.11 535 | 5.58

3110345 |RO.15x 45 x4 | 45 0.24
3110350 |RO.16x 5 x4 | 45 0.24
3110405 |R0O2 X 05 x4 | 45 0.3

0.28 9.33 485 | 5.16| 544 | 571 596 | 6.2
0.28 8.95 539 | 572| 6.02| 6.3 6.56 | 6.81
0.37 14.28 053 | 056 | 0.6 064 | 069 | 0.75

o|>»|0|»|0O|>»|>» 0|0/0/OC|>» 0|/0|>» 0O0/0|>» 0|0O0|>» 0|0|>» 0|>» 0|0/0|0O(>» 0|0|>» 00|>» 00> > >

-h0)-bOjb-b-b-b-b-b-bO')-b-h07-h-hm-bb@bbmbhhhhh@hbmbb@bhmbhhhg%“i—

3110407 |RO2 X 0.75x4| 45 0.3 0.37 13.85 0.8 086| 092| 089| 107| 1.16
3110410 |RO2 X 1 X4 | 45 0.3 0.37 13.44 1.07 1.15| 124| 133| 143| 154
3120410 |RO2 X 1 Xx6| 50 |0.3 0.37 13.93 1.07 1.15| 124| 1.33| 143| 154
3110415 |RO2 X 15 X4 | 45 0.3 0.37 12.69 1.61 1.73| 186| 189 | 212 | 226 N
3120415 |R0O2 X 15 xXx6| 50 |03 0.37 13.39 1.61 1.73] 1.86| 199 | 212| 226 E
3110420 |RO2 X 2 X4 | 45 0.3 0.37 12.02 2.15 | 231 247 | 263 | 279 | 295 A ¥

A =tREEFR A = Standard stock item. D= EFFIUMREREER  D=Inventory center stock item. ¥ TR
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WXL-LN-EBD

1 EF TR A afSERERUL (Le)
Effective Neck length (Le) depending on Inclined Angle (a) of workpiece

s m; - éﬁ*iﬁzﬁ&iﬁﬁi%%ﬁﬂﬁ%‘ﬂﬂul
Lo a IR ET S,
No numerical value means no
e sl interference with workpiece.

F

4%

m

BER B4 :mm Unit:mm
2K | IR | W2 | 3R |TEeE WX FTAHARS o« BISERRERUR( Le) X1 EE
L 2 Ds (B [7]3 0.5° 1° 1.5° 2 2.5° 3° Stock

3120420 |R0.2 X 2 X6 50 0.3 6 0.37 12.89 2.15 2.31 247 2.63 2.79 2.95 D
3110425 |R0.2 X 25 X4 | 45 0.3 4 0.37 11.41 2.69 2.88 3.07 3.25 343 3.61 A
3120425 |R0.2 X 25 X6 50 0.3 6 0.37 1242 2.69 2.88 3.07 3.25 343 3.61 D
3110430 |RO.2 X 3 X4 | 45 0.3 4 0.37 10.87 3.23 3.45 3.66 3.87 4.07 4.26 A
3120430 |R0.2 X 3 X6 50 0.3 6 0.37 11.99 3.23 3.45 3.66 3.87 4.07 4.26 D
3110435 |R0.2 X 35 X4 | 45 0.3 4 0.37 10.37 3.77 4.01 4.25 4.47 4.69 49 D
3110440 |R0.2 X 4 X4 | 45 0.3 4 0.37 9.91 4.3 4,58 4.83 5.07 5.31 5.53 A
3120440 |R0.2 X 4 X6 50 0.3 6 0.37 11.21 4.3 4.58 4.83 5.07 5.31 5.53 D
3110445 |R0.2 X 45 X4 | 45 0.3 4 0.37 9.5 4.84 5.13 541 5.67 591 B6.15 D
3110450 |[R02 X 5 X4 | 45 0.3 4 0.37 9.11 5.37 5.69 5.98 6.26 6.52 B6.76 A
3120450 |R02 X 5 X6 | 50 0.3 6 0.37 10.52 5.37 5.69 5.98 6.26 6.52 6.76 D
3110455 |R0.2 X 55 X4 | 45 0.3 4 0.37 8.76 5.9 6.25 6.56 6.84 | 7.11 7.37 D
3110460 |R02 X 6 X4 | 45 0.3 4 0.37 8.43 6.43 6.8 7.12 7.42 7.71 7.97 A
3120460 |[R02 X 6 X6 | 50 03 6 0.37 9.91 6.43 6.8 7.12 7.42 7.71 7.97 D
3110510 |RO.25X% 1 X4 | 45 0.4 4 0.45 13.84 1.06 1.13 1.21 1.3 1.39 1.49 A
3110515 |R0.25X 15 X4 | 45 04 4 0.45 13.04 1.6 1.71 1.83 1.95 2.08 221 A
3120515 |R0.25X 1.5 X6 50 04 6 0.45 13.65 1.6 1.71 1.83 1.95 2.08 221 D
3110520 |RO.25X 2 X4 | 45 04 4 0.45 12.34 2.14 2.29 2.44 2.59 2.75 2.9 A
3120520 |R0.25X 2 X6 50 04 6 0.45 13.13 2.14 2.29 2.44 2.59 2.75 2.9 D
3110525 |R0.25X 25 X4 | 45 04 4 0.45 11.7 2.68 2.86 3.04 3.22 3.39 3.57 A
3120525 |R0.25X 25 X6 50 04 6 0.45 12.64 2.68 2.86 3.04 3.22 3.39 3.57 D
3110530 |RO.25%x 3 X4 | 45 04 4 0.45 11.12 3.22 343 3.63 3.83 4.02 4.22 A
3120530 |R0O.25x 3 X6 50 04 6 0.45 12.2 3.22 3.43 3.63 3.83 4.02 422 D
3110535 |R0.25X 35 X4 | 45 0.4 4 0.45 10.6 3.74 3.97 4.2 441 4.62 4.82 D
3110540 |R0.25X 4 X4 | 45 04 4 0.45 10.13 4.28 453 4.78 5.01 5.23 5.45 A
3120540 |R0.25X 4 X6 50 04 6 0.45 11.39 4.28 453 4.78 5.01 5.23 5.45 D
3110545 |R0.25X 45 X4 | 45 04 4 0.45 9.69 481 5.09 5.35 5.6 584 | 6.07 D
3110550 |R0.25X%X 5 X4 | 45 04 4 0.45 9.29 5.34 5.65 5.93 6.19 6.44 | 6.68 A
3120550 |R0.25X 5 X6 | 50 0.4 6 0.45 10.68 5.34 5.65 5.93 6.19 6.44 | 6.68 D
3110555 |R0.25Xx 55 X4 | 45 04 4 0.45 8.93 5.87 6.2 6.5 6.77 7.04 7.29 D
3110560 |R0.25X% 6 X4 | 45 0.4 4 0.45 8.59 6.4 B6.75 7.06 7.35 7.63 7.89 A
3120560 |R0.25X% 6 X6 50 04 6 0.45 10.05 6.4 6.75 7.06 7.35 7.63 7.89 D
3110570 |RO.25X 7 X4 | 45 04 4 0.45 7.98 7.46 7.85 8.19 851 8.8 9.08 D
3110580 |R0O.25X 8 X4 | 45 04 4 0.45 7.45 8.52 8.94 9.31 9.65 9.96 | 1042 A
3120580 |R0.25X 8 X6 50 04 6 0.45 8.99 8.52 8.94 9.31 9.65 9.96 | 1042 D
3110590 |RO.25%x 9 X4 | 45 04 4 0.45 6.99 957 | 1003|1042 | 1078 | 11.11 | 11.66 D
3110600 |R0O.25%X10 X4 | 45 04 4 0.45 6.58 | 1062 | 11.11 1153 |11.91 | 1241 | 1291 D
3110610 |R0O.3 X 1 X4 | 45 0.5 4 0.55 14.16 1.06 1.12 1.19 1.27 1.35 1.45 A
3110615 |R0.3 X 1.5 X4 | 45 0.5 4 0.55 13.33 1.6 1.71 1.82 1.94 2.06 2.19 A
3120615 |R0.3 X 15 X6 50 0.5 6 0.55 13.85 1.6 1.71 1.82 1.94 2.06 2.19 D
3110620 |R0.3 X 2 X4 | 45 0.5 4 0.55 12.59 2.14 2.28 2.43 2.58 2.73 2.88 A
3120620 |R0.3 X 2 X6 50 0.5 6 0.55 13.32 2.14 2.28 2.43 2.58 2.73 2.88 D
3110625 |R0.3 X 25 x4 | 45 0.5 4 0.55 11.93 2.68 2.85 3.03 3.2 3.38 3.55 A
3120625 |R0.3 X 25 X6| 50 0.5 6 0.55 12.82 2.68 2.85 3.03 3.2 3.38 3.55 D
3110630 |R0.3 X 3 X4 | 45 0.5 4 0.55 11.33 3.21 342 3.62 3.82 | 4.01 4.2 A
3120630 |R0.3 X 3 X6 | 50 0.5 6 0.55 12.36 3.21 342 3.62 382 | 4.01 4.2 D
3110635 |R0.3 X 35 X4 | 45 0.5 4 0.55 10.79 3.75 3.98 421 443 4.64 4.84 D
3110640 |R0.3 X 4 X4 | 45 0.5 4 0.55 10.3 4.28 4.54 4.79 5.03 5.25 547 A

A =tREEEFR

A = Standard stock item.

D= EEfFR O ERETESR  D=Inventory center stock item.

=Xm2

&
b=l
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WXL-LN-EBD

]

£

$D1

i

£2

P

M

Zrm 47 :mm  Unit:mm

2k | IR | R | 3R |FTEaE WX T LRSS o AISERRERUS( Le) X1 EE
L 2 Ds D1 Gk 0.5° 1° 1.5 2 2.5° 3 Stock

3120640 |[RO.3 X 4 XxX6| 50 0.5 6 0.55 11.53 428 | 454 | 479 | 503| 525| 547 D
3110645 |RO.3 X 45 X4 | 45 0.5 4 0.55 9.85 482 | 5.1 537 | 562 | 586 | 6.09 D
3110650 |[RO.3 X 5 X4| 45 0.5 4 0.55 9.44 535 | 566 | 594 | 6.21 646 | 6.71 A
3120650 |[RO.3 X 5 X6| 50 0.5 6 0.55 10.8 535 | 566 | 594 | 6.21 646 | 6.71 D
3110655 |RO.3 X 55 X4 | 45 0.5 4 0.55 9.06 588 | 6.21 6.51 6.79| 7.06| 7.33 D
3110660 |[RO.3 X 6 X4 | 45 0.5 4 0.55 8.71 6.41 6.77| 708, 738 | 766 | 7.96 A
3120660 |[RO.3 X 68 XxX6| 50 0.5 6 0.55 10.16 6.41 6.77| 708 | 738 | 766 | 7.96 D
3110665 |RO.3 X B85 X4 | 45 0.5 4 0.55 8.39 693 | 729 | 762 | 792 | 821 8.48 D
3110670 |[RO.3 X 7 X4 | 45 0.5 4 0.55 8.08 746 | 784 | 8.19| 85 8.79 | 9.07 D
3110675 |R0.3 X 75 x4 | 45 |05 4 0.55 7.8 799 | 839| 875| 9.07| 938| 966 D
3110680 |R0.3 X 8 x4| 45 |05 4 0.55 7.54 8.51 894 | 931 9.64 | 9951025 A
3120680 [R0.3 X 8 x6| 50 |05 6 0.55 9.08 8.51 894 | 931 9.64 | 9951025 D
3110685 |RO.3 X 85 X4 | 45 0.5 4 0.55 7.3 9.04| 948| 986 |10.21 | 10653 | 10.83 D
3110690 |[R0O.3 X 9 X4 | 45 0.5 4 0.55 7.07 957 | 1002|1042 | 1078 | 11.11 | 11.65 D
3110695 |R0O.3 X 95 X4 | 45 0.5 4 0.55 6.85 | 10.1 1057|1097 [ 11.34|11.68 | 1227 D
3110700 |RO.3 X10 X4| 45 0.5 4 0.55 6.65 | 1062 | 11.11 | 1153|118 | 1225|129 A
3120700 |RO.3 X10 Xx6| 50 0.5 6 0.55 8.2 1062 | 11.11 [ 1153|119 | 1225|129 D
3110711 |RO.3 X11 X4 | 45 0.5 4 0.55 628 |11.67|12.19| 1263 | 1302 | 136 | 14.14 D
3110712 |RO.3 X12 X4 | 45 0.5 4 0.55 594 | 1272|1327 |13.73 | 14.14 | 1479 | 15.38 D
3110820 |[R04 X 2 X4 | 45 0.6 4 0.75 13.13 213 | 227 | 241 255 | 27 2.85 A
3120820 |[R04 X 2 XxX6| 50 0.6 6 0.75 13.71 213 | 227 | 241 255 | 27 2.85 D
3110830 |[R0O4 X 3 X4 | 45 0.6 4 0.75 11.77 3.21 3.41 3.6 3.8 399 | 4.17 A
3120830 |[R04 X 3 XxX6| 50 0.6 6 0.75 12.7 3.21 3.41 3.6 3.8 399 | 417 D
3110840 |[R04 X 4 X4 | 45 0.6 4 0.75 10.66 428 | 453| 477 | 5.01 523 | 545 A
3120840 |[R04 X 4 Xx6| 50 0.6 6 0.75 11.83 428 | 453| 4.77| 5.01 523 | 545 D
3110850 [R04 X 5 x4| 45 |0.6 4 0.75 9.74 534 | 565| 593 | 6.19| 644 | 6.69 A
3120850 |[R04 X 5 x6| 50 |0.6 6 0.75 11.06 534 | 565| 5983| 6.19| 644 | 6.69 D
3110860 [R04 X 6 x4| 45 |0.6 4 0.75 8.97 6.39| 673| 704| 733| 76 7.86 A
3120860 |[R04 X 6 xB6| 50 |0.6 6 0.75 10.39 6.39| 673| 704| 733| 76 7.86 D
3110870 |[R0O4 X 7 X4 | 45 0.6 4 0.75 8.31 745 | 783| 817 | 849 | 878 | 905 D
3110880 |[R04 X 8 x4| 45 |0.6 4 0.75 7.74 8.51 893 | 929 | 963| 9.94 1023 A
3120880 |[R04 X 8 X6| 50 0.6 6 0.75 9.26 851 893 | 929 | 963| 994 | 10.23 D
3110890 |[R0O4 X 9 X4 | 45 0.6 4 0.75 7.24 9.56 | 1002 | 1041 | 1076 | 11.09 | 114 D
3110900 |[R0O4 X10 X4 | 45 0.6 4 0.75 6.8 1062 | 11.1 11.52 | 11.89 | 12.24 | 12.56 A
3120900 |[R0O4 X10 Xx6| 50 0.6 6 0.75 835 | 1062 | 11.1 11.52 [ 11.89| 1224 | 1256 D
3110912 |R04 X12 X4 | 45 0.5 4 0.75 6.06 | 1272 | 1326 | 13.72 | 14.13 | 145 | 15.36 D
3111025 |RO5 X 25 X4 | 45 0.8 4 0.95 12.94 266 | 281 297 | 3.13| 33 3.46 A
3111030 |[RO5 X 3 X4 | 45 0.8 4 0.95 12.25 3.19| 3838| 357 | 375| 393 | 411 A
3121030 |RO5 X 3 XB6| 50 0.8 6 0.95 13.06 3.19| 338| 357| 375| 393| 4.11 D
3111040 |[RO5 X 4 X4 | 45 0.8 4 0.95 11.05 426 | 45 474 | 496 | 5.18| 5.39 A
3121040 |[RO5 X 4 Xx6| 50 0.8 6 0.95 12.14 426 | 45 474 | 496 | 5.18| 5.39 D
3111060 [R0O5 X 5 x4| 45 |08 4 0.95 10.07 533 | 562| 589 | 6.15| 6.39| 6.63 A
3121060 |[R0OB5 X 5 x6| 50 |0.8 6 0.95 11.34 533 | 562| 589| 6.15| 6.39| 6.63 D
3111060 [R0O5 X 68 x4| 45 |0.8 4 0.95 9.24 639 | 672| 703| 732| 759 | 7.88 A
3121060 |[R0O5 X 6 x6| 50 |0.8 6 0.95 10.63 639 | 672| 703| 732| 759 | 7.88 D
3111070 |[ROS5 X 7 X4 | 45 0.8 4 0.95 8.54 745 | 782 | 8.16| 847 | 876 | 903 A
3121070 |[R0OB5 X 7 x6| 50 |0.8 6 0.95 10.01 745 | 782| 8.16| 847 | 876 | 903 D
3111080 |[RO.5 X 8 X4 | 45 0.8 4 0.95 7.94 8.5 892 | 928| 962| 9.98 ) 10.36 A |
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L ¢ Ds D1 B« 0.5° 1° 1.5° 2’ 2.5° 3’ Stock
3121080 |[R0O5 X 8 XxX6| 50 0.8 6 0.95 9.45 8.5 892 | 928 | 962 | 998 | 10.36 D
3111090 |[R0O5 X 9 X4 | 45 0.8 4 0.95 742 9.56 | 10.01 | 104 10.75 | 11.08 | 11.38 D
3111100 |[RO.5 X10 X4 | 45 0.8 4 0.95 6.96 | 1061 |11.09 1151|1192 | 1237 | 1285 A
3121100 |[R0O.5 X10 X6| 50 0.8 6 0.95 851 | 1061 |11.09 1151|1192 | 1237 | 12.85 D
3111112 |R05 X12 X4 | 45 0.8 4 0.95 6.19 | 1271 | 1325 | 13.71 | 14.12 | 1449 | 14.83 A
3121112 |R05 X12 X6| 50 0.8 6 0.95 774 | 1271 | 1325 | 13.71 | 14.12 | 1449 | 14.83 D
3111114 |RO5 X14 X4 | BO 0.8 4 0.95 557 | 1481|154 | 159 16.34 | 16.73 | 17.82 A
3121114 |R05 X14 XxX6| 60 0.8 6 0.95 7.09 |1481 | 154 | 159 16.34 | 16.73 | 17.82 D
3111116 |RO5 X168 X4 | BO 0.8 4 0.95 5.07 |16.9 1754 | 18.07 | 1854 | 19563 | 20.31 A
3121116 |R05 X16 X6 | 60 0.8 6 0.95 6.54 | 16.9 1754 | 18.07 | 1854 | 19.53 | 20.31 D
3111118 |[ROE X18 x4 | 55 |08 4 0.95 465 | 1899 | 19.67 | 20.23 | 20.73 | 21.92 | 22.79 D
3111120 |[ROE X20 x4 | 55 |08 4 0.95 429 |21.07 |21.8 |22.39 | 2342 | 24.31 | 25.28 A
3121120 |[RO5 X20 x6| 60 |08 6 0.95 5.67 |21.07 |21.8 |22.39 | 2342|2431 | 25.28 B)
3121122 |[R05 X22 x6| 60 |0.8 6 0.95 5.31 |23.15 | 2391 | 2454 | 25.72 | 26.7 | 27.77 D)
3111240 |[R0O6 X 4 X4 | 45 1 4 1.15 11.47 425 | 449 | 472 | 494 | 516 | 536 A
3111260 |R0OB6 X 6 X4 | 45 1 4 1.15 9.53 6.38 | 6.71 702 | 7.3 757 | 7.82 A
3121260 |[R0OB6 X 6 X6| 50 1 6 1.15 10.88 6.38 | 6.71 702 | 7.3 757 | 782 D
3111280 |[R0O.6 X 8 X4 | 45 1 4 1.15 8.15 8.5 8.91 927 | 96 9.91 | 102 A
3121280 |[R0O.6 X 8 XxX6| 50 1 6 1.15 9.65 8.5 8.91 927 | 96 9.91 | 102 D
3111300 |[R0.6 X10 X4 | 45 1 4 1.15 7.12 | 1061 | 11.08 | 11.5 11.87 | 1221 | 1253 A
3121300 |[R0.6 X10 Xx6| 50 1 6 1.15 8.67 |1061|11.08| 115 11.87 | 1221 | 1253 D
3111312 |R0.6 X12 X4 | 45 1 4 1.15 6.32 | 1271 | 1324 | 13.7 14.11 | 1448 | 14.82 A
3121312 |R0.6 X12 XxX6| B0 1 6 1.15 787 | 1271|1324 |13.7 14.11 | 1448 | 14.82 D
3111314 |R0.6 X14 X4 | B0 1 4 1.15 568 | 148 15.39 | 1589 | 16.32 | 16.72 | 17.09 D
3111316 |R0.6 X168 X4 | 5O 1 4 1.15 5.16 | 1689 | 1753 | 18.06 | 1853 | 18.95 | 20.28 A
3121316 |R0O6 X16 x6| 60 1 6 1.15 6.64 |16.89 | 1753 | 18.06 | 1853 | 18.95 | 20.28 D
3111318 |R0O6 X18 x4| 55 1 4 1.15 472 |18.98 | 19.66 | 20.23 | 20.72 | 21.9 | 22.77 B)
3111320 |RO6 X20 x4 | 60 1 4 1.15 435 [21.06 | 21.79 |22.38 | 229 |24.29 | 25.26 B)
3111324 |R0O6 Xx24 x4| 60 1 4 1.15 3.77 |25.22 | 26.02 | 26.67 | 28 29.07 | 30.23 B)
3111480 |R0.7 X 8 Xx4| 45 1.1 4 1.35 8.38 849 | 89 926 | 959 | 989 ]|10.18 B)
3111512 |R0O.7 X12 X4 | 45 1.1 4 1.35 6.46 | 12.7 1324 | 13.69 | 1409 | 1446 | 1481 D
3111516 |R0.7 X16 X4 | 50 1.1 4 1.35 525 |16.89 | 1753 | 18.05 | 1852 | 1894 | 19.32 D
3111530 |R0.75X 3 X4 | 45 1.2 4 1.45 13.61 3.17| 335| 352 | 37 387 | 404 D
3111540 |R0.76X 4 X4 | 45 1.2 4 1.45 12.16 424 | 447 | 4.7 491 5.12 | 5.33 A
3111560 |R0.75X 6 X4 | 45 1.2 4 1.45 10.01 6.37| 6.7 7 728 | 754 | 782 A
3121560 |R0.75X 6 X6| 50 1.2 6 1.45 11.29 6.37| 6.7 7 728 | 754 | 782 D
3111580 |R0.76X 8 X4 | 45 1.2 4 1.45 8.5 849 | 889 | 925| 958 | 993|103 A
3121580 |R0.76X 8 X6| 50 1.2 6 1.45 9.97 849 | 889 | 925| 958 | 993|103 D
3111600 |R0.75X10 X4 | 45 1.2 4 1.45 7.38 | 10.6 11.07 11148 |11.88 | 1232 | 12.79 A
3121600 |R0.76X10 X6 | 50 1.2 6 1.45 8.93 | 10.6 11.07 11148 | 11.88 | 12.32 | 12.79 D
3111612 |R0.76X12 X4 | 45 1.2 4 1.45 6.53 | 12.7 1323 | 13.69 | 14.09 | 1446 | 148 A
3121612 |R0.76X12 XxX6| 50 1.2 6 1.45 8.08 |12.7 1323 | 13.69 | 14.09 | 1446 | 148 D
3111614 |R0.75X14 x4 | 5O 1.2 4 1.45 585 | 148 |15.38 1587|1631 |16.7 |17.07 D
3111616 |R0.75X16 X4 | 55 1.2 4 1.45 529 |16.89 | 1752 |18.05| 1851 | 1893 | 19.31 A
3121616 |R0.75X16 x6| 60 1.2 6 1.45 6.79 |16.89 | 1752 |18.05| 18,51 | 1893 | 19.31 B)
3111618 |R0O.75X18 X4 | 55 1.2 4 1.45 4.84 | 18.97 | 19.66 | 20.22 | 20.7 | 21.14 | 22.73 D
3111620 |R0.75X20 x4 | 55 1.2 4 1.45 445 |21.06 | 21.78 | 22.37 | 22.88 | 23.34 | 25.22 A
3121620 |R0.75X20 X6| 60 1.2 6 1.45 585 |21.06 | 21.78 | 22.37 | 22.88 | 23.34 | 25.22 D
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3111622 |R0O.75x22 X4 | 55 1.2 4 1.45 4.12 | 23.14 | 239 | 2452 | 25.05 | 26.65 | 27.71 D
3111630 |RO.75X30 X4 | 65 1.2 4 1.45 3.18 | 3143 | 32.33 | 33.04 | 34.88 | 36.21 | 37.65 D
3111640 |[ROB X 4 X4 | 45 1.3 4 1.65 1241 424 | 447 | 469 | 49 5.11 5.31 D
3111680 |[ROB X 8 X4| 45 1.3 4 1.55 8.62 849 | 889 | 925| 957 | 9.88]|10.16 D
3111712 |R0O8B X12 X4 | 45 1.3 4 1.55 6.6 12.7 1323 | 13.68 | 14.08 | 1445 | 14.79 D
3111716 |RO8B X16 X4 | 50 1.3 4 1.55 534 |16.89 | 1752 | 1805 | 1851 | 18.93 | 19.31 D
3111720 |ROB xX20 x4 | 55 1.3 4 1.65 448 |21.06 | 21.78 | 22.37 | 22.88 | 23.33 | 25.21 D
3111880 (RO X 8 X4 | 45 1.4 4 1.75 8.87 848 | 888| 924 | 956 | 9.86 | 10.15 D
3111912 |R0O.8 X12 X4 | 45 1.4 4 1.75 6.74 | 12.69 | 1322 | 13.67 | 1407 | 1444 | 14.78 D
3111916 |R0O.S X16 X4 | 50 1.4 4 1.75 544 |16.88 | 1751 |18.04 | 185 | 1891 | 193 D
3111920 |R0.8 X20 x4| 55 1.4 4 1.75 455 |21.05|21.77|22.36 | 22.87 | 23.33 | 23.74 D
3112030 |[R1 X 3 X4| 45 1.6 4 1.95 15.32 3.15| 33 346 | 362| 378 | 394 A
3112040 |[R1 X 4 X4 | 45 1.6 4 1.95 13.51 422 | 443| 464 | 484 | 504 | 523 A
3122040 |[R1 X 4 Xx6| 50 1.6 6 1.95 13.98 422 | 443 | 464 | 484 | 504| 523 D
3112060 |[R1 X 6 X4 | 45 1.6 4 1.95 10.91 6.35| 665| 6.94 | 721 746 | 7.73 A
3122060 |[R1 X 6 X6| 50 1.6 6 1.95 12.02 635 | 6.65| 694 | 721 746 | 7.73 D
3112080 |[R1 X 8 X4 | 45 1.6 4 1.95 9.14 846 | 885| 92 9.52| 9.85|10.21 A
3122080 |[R1 X 8 X6| 50 1.6 6 1.95 10.54 846 | 885 | 92 952 | 985 | 10.21 D
3112100 |R1 X110 X4| 45 1.6 4 1.95 787 | 1057 |111.03|1143|11.82| 1224|127 A
3122100 |R1 X110 X6| 50 1.6 6 1.95 938 | 1057 |11.03|1143|11.82| 1224|127 D
3112112 |R1  X12 X4| 45 1.6 4 1.95 6.9 1267 | 13.19| 1364 | 14.12 | 14.63 | 15.19 A
3122112 |R1 X12 X6| 50 1.6 6 1.95 845 | 1267 | 13.19| 1364 | 14.12 | 1463 | 15.19 D
3112114 |R1 X114 x4| 50 1.6 4 1.95 6.14 | 14.77 | 15.34 | 1586 | 1642 | 17.02 | 17.67 D
3112116 |[R1 X166 X4 | 50 1.6 4 1.95 554 |16.86| 1748 | 18.08 | 1872 | 1941 — A
3122116 |[R1 X168 XxX6| 60 1.6 6 1.95 705 |16.86 | 1748 |18.08 | 18.72 | 1941 | 19.28 D
3112118 |[R1  X18 X4 | 55 1.6 4 1.95 504 | 1894 | 1962|2029 | 21.02 | 21.8 — D
3112120 |R1 X20 Xx4| 55 1.6 4 1.95 462 |21.03|21.76 | 2251 | 23.18 - - A
3122120 |[R1 X20 X6| 65 1.6 6 1.95 6.05 | 21.038 | 21.76 | 2251 | 23.18 | 24 24.98 D
3112122 |R1  Xx22 Xx4| 60 1.6 4 1.95 427 |23.13| 2389|245 | 2503|255 |2593 D
3112125 |[R1 X256 X4 | 65 1.6 4 1.95 3.83 |26.24 | 27.06 | 27.71 | 28.27 | 28.77 | 31.38 A
3122125 |R1 X256 Xx6| 70 1.6 6 1.95 5.13 |26.24 | 27.06 | 27.71 | 28.27 | 28.77 | 31.38 D
3112130 |[R1 X30 x4 | 70 1.6 4 1.95 3.27 | 3142 |32.32 | 33.03 | 33.63 | 36.16 | 37.59 A
3122130 |[R1 X30 X6| 75 1.6 6 1.95 446 | 3142 | 32.32 | 33.03 | 33.63 | 36.16 | 37.59 D
3112135 |[R1 X35 X4| 75 1.6 4 1.95 2.85 | 36.59 | 37.56 | 38.32 | 40.59 | 42.14 — A
3122135 |[R1 X35 X6| 80 1.6 6 1.95 3.94 | 36.59 | 37.56 | 38.32 | 40.59 | 42.14 | 43.81 D
3112140 |R1 X40 Xx4| 80 1.6 4 1.95 253 |41.74 | 4278 | 43.59 | 46.34 | 48.11 — D
3112560 |R1.25X 6 X4 | 45 2 4 2.35 12.23 6.26 | 652| 6.76 | 6.99| 7.21 7.43 A
3112600 |R1.25X10 X4 | 50 2 4 2.35 854 | 1046 | 1085|1121 | 11.54|11.85| 12.14 A
3112615 |R1.25X15 X4 | 55 2 4 2.35 6.19 | 15.67 | 1621 | 1668 | 17.09 | 1747 | 17.83 A
3112620 |R1.25xX20 X4 | 60 2 4 2.35 485 | 2087 | 21.52 | 22.07 | 22.55 | 22.99 | 23.39 A
3112625 |R1.25xX25 X4 | 65 2 4 2.35 3.99 |26.05|268 |2742|27.95 2843 | 28.87 D
3112630 |[R1.25X30 x4| 70 |2 4 2.35 3.38 | 31.21 | 3205 | 32.73 | 33.31 | 33.83 | 37.3 D
3112635 |R1.25xX35 x4| 70 |2 4 2.35 294 |36.37 | 37.28 | 3801 | 38,64 | 41.86 - D
3123059 |R15 X 8 x3| 45 |24 3 2.85 13.17 625| 649| 6.72| B695| 7.17| 7.38 D
3113060 |R1.56 X 68 X4| 45 2.4 4 2.85 13.6 625| 649| 6.72| B695| 7.17| 7.38 A
3123060 |[R15 X 8 xB| 50 |24 6 2.85 14.04 625| 649| 6.72| 695 7.17| 7.38 D
3123080 |R15 X 8 xB6| 50 |24 6 2.85 12.07 835 | 867 | 897 | 9.25| 951 9.77 A
3123100 |R1.5 X10 XxX6| 50 2.4 6 2.85 10.58 | 1045|1083 | 11.19 11651 | 11.81 | 12.1 A |
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3123112 |R15 X12 X6 | 55 24 6 2.85 9.41 1254 | 1299 | 13.38 | 13.75 | 14.08 | 144 A
3123114 |R15 X14 X6| 55 2.4 6 2.85 848 | 1462 | 15.13 | 15657 | 15.96 | 16.33 | 16.67 A
3123115 |R15 X15 X6 | 55 24 6 2.85 808 | 1566 | 16.19 | 1665 | 17.07 | 1744 | 178 A
3123116 |R15 X16 X6 | 55 2.4 6 2.85 7.71 16.7 1726 | 17.74 | 18.17 | 18,56 | 18.92 A
3123120 |R1.5 X20 X6 | 60 24 6 2.85 6.53 | 20.86 | 21.61 | 22.05 | 22,53 | 22.96 | 23.36 D
3123125 |R1.5 X25 X6 | 65 2.4 6 2.85 547 | 26.04 | 26.78 | 274 | 27.94 | 2841 | 28.85 D
3123130 |R1.5 X30 X6 | 70 24 6 2.85 471 |31.2 32.04 | 32.71 | 33.3 33.81 | 34.27 D
3123135 |R1.5 X35 X6 | 80 2.4 6 2.85 4.14 | 36.36 | 37.27 | 38 38.62 | 39.16 | 43.45 D
3123140 |R1.5 x40 X6 | 85 24 6 2.85 3.69 |4151 | 4249 | 43.26 | 43.92 | 47.79 | 49.67 D
3123600 |R1.75%X10 X6 | 60 2.8 6 3.35 1123 [ 1044 | 1082 | 11.16 | 11.48 | 11.78 | 12.06 D
3123615 |R1.75X15 x6| 60 |28 6 3.35 845 | 1565 | 16.18 | 1663 | 17.04 | 1742 | 17.76 D
3123620 |R1.75X20 Xx6| 65 |28 6 3.35 6.77 | 20.85 | 21.49 | 22.03 | 22,51 | 22.94 | 23.34 D
3123625 |R1.75X25 XxX6| 65 |28 6 3.35 564 |26.03|26.77 | 27.38 | 27.92 | 28.39 | 28.82 D
3123630 |R1.75X30 x6| 70 |28 6 3!85 484 |31.2 |32.03|32.7 |33.28 3379|3425 D
3123635 |R1.75X35 Xx6| 80 |28 6 3.35 423 | 36.35 | 37.26 | 37.99 | 38.61 | 39.15 | 39.63 D
3123640 |R1.75x40 X6 | 90 2.8 6 3.35 376 |41.5 4248 | 43.25 | 43.91 | 4447 | 4961 D
3123645 |R1.75%x45 X6 | 90 2.8 6 3.35 3.39 |46.64 | 47.68 | 485 |49.18 | 53.71 | 55.82 D
3114080 [R2 X 8 X4 | B5 3.2 4 3.85 13.38 8.33 863 | 8.91 9.18| 943 | 9.68 A
3124080 |[R2 X 8 X6 | 60 3.2 6 3.85 13.89 8.33 863 | 891 9.18| 943 | 9.68 D
3124100 |[R2 X10 X6 | 60 3.2 6 3.85 11.96 | 1042 | 10.8 11.13 | 1145 | 11.74 | 12.02 A
3124112 |R2  X12 X6 | 60 3.2 6 3.85 1049 | 1251 | 1295 | 13.34 | 13.69 | 14.02 | 14.33 A
3124114 |[R2 X14 X6| 60 3.2 6 3.85 935 | 146 15.09 | 1552 | 1691 | 16.27 | 16.61 A
3124115 |[R2 X15 X6 | 60 3.2 6 3.85 886 | 1564 | 16.16 | 1661 | 17.02 | 17.39 | 17.73 A
3124116 |R2 X16 X6 | 60 3.2 6 3.85 842 |16.68 | 1723 | 17.7 18.12 | 185 18.86 A
3124120 |R2 x20 X6 | 65 3.2 6 3.85 7.03 |20.84 | 21.48 | 22.01 | 2249 | 22.92 | 23.31 A
3124125 |R2 Xx25 X6 | 70 3.2 6 3.85 582 |26.02 | 26.76 | 27.37 | 279 | 28.37 | 28.8 A
3124130 |[R2 X30 x6| 80 |32 6 3.85 497 |31.19 | 32.01 | 32.68 | 33.26 | 33.77 | 34.23 D
3124135 |[R2 X35 x6| 80 |32 6 3.85 433 |36.34 | 37.25 | 37.97 | 38,59 | 39.13 | 39.62 D
3124140 |[R2 x40 x6| 90 |32 6 3.85 3.84 | 4149|4247 |43.24 | 43.89 | 4446 | 44.96 D
3124145 |R2 Xx45 X6 | 90 3.2 6 3.85 345 |46.63 | 47.67 | 48.49 | 49.17 | 49.76 | 55.77 D
3124150 |[R2 x50 x6|100 |3.2 6 3.85 3.13 | 51.76 | 52.86 | 53.72 | 54.43 | 59.64 | 61.98 D
3125100 |R25 x10 65 5 6 4.85 13.74 | 104 10.76 | 11.08 | 11.38 | 11.67 | 11.94 D
3125115 |R25 X15 70 5 6 4.85 9.81 1562 | 16.13 | 16.57 | 1697 | 17.33 | 17.67 D
3125120 |R25 X20 70 5 6 4.85 762 | 2082 | 2145 |21.98 | 2245 | 22.87 | 23.26 D
3125125 |R25 X25 70 5 6 4.85 6.22 | 26 26.73 | 27.33 | 27.86 | 28.33 | 28.76 D
3125130 |R25 X30 80 5 6 4.85 526 |31.17 | 31.99 | 32.65 | 33.23 | 33.73 | 34.19 D
3125135 |R25 X35 80 5 6 4.85 455 |36.33 | 37.23 | 37.95 | 3856 | 39.1 39.58 D
3125140 |R25 X40 90 15 6 4.85 401 (4148 4244 |43.21 | 43.86 | 4443 | 44.93 D
3125145 |R25 X45 100 5 6 4.85 3.59 |46.62 | 47.65 | 4846 | 49.14 | 49.73 | 50.25 D
3125150 |R2.5 X50 100 |5 6 4.85 324 |51.75|52.84 | 5369 | 544 |55.01 | 5554 D
3126100 |[R3 X10 60 6 6 5.85 16.14 [ 1038 | 10.71 | 11.03 |11.32|11.6 11.86 A
3126120 |R3 x20 70 6 6 5.85 8.31 | 20.8 2142 | 21.94 | 224 | 2282 | 23.21 A
3126125 |[R3 x25 70 |6 6 5.85 6.68 | 2599 |26.7 |27.3 |27.82|28.29 |28.71 A
3126130 |R3 x30 80 |6 6 5.85 558 |31.16 | 31.96 | 3262 | 33.19 | 33.7 |34.15 A
3126135 |[R3 X35 80 |6 6 5.85 479 |36.31 | 372 |37.92 | 3853 | 39.06 | 39.54 D
3126140 |R3 x40 90 6 6 5.85 4.2 41.46 | 4242 | 43.19 | 43.83 | 444 | 44.9 D
3126145 |R3 x45 100 6 6 5.85 3.73 | 46.6 4763 | 48.44 | 49.12 | 49.7 | 50.22 D
3126150 |[R3 X560 120 6 6 5.85 3.36 |51.74 | 52.82 | 53.67 | 54.38 | 54.98 | 55.51 D
A =tRHEERFR A = Standard stock item. D= BEfFhOMRAEREFER  D=Inventory center stock item.
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AR - FREEN

i InIAERE - e MILD STEELS - CARBON STEELS HARDENED STEELS - PREHARDENED STEELS
S WORK MATERIAL COPPER - COPPER ALLOY FC250 - 55400 - S55C SKT-SKDB1- NAKS6: NAKBO-HPM1-DH
= __ ~32HRC __ (33"-4'IHF§C3RE 42~50HRC\;§
t)J g (mm) (min=") | (mm/min) | gp Pf (min=") | (mm/min) | gp Pf (min=") | (mm/min) ap Pf (min=") | (mm/min) ap Pf
\ﬁ'” ; 0.05 0.3 32,000 1560 |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
A2 g 05 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
ﬁ; § 03 32,000 | 300 |0.02 002 |32000| 200 | 0.01 | 001 |32000| 200 | 001 | 0.01 |32000 200 | 0.005 | 0.005
% S) 0.5 32,000 | 300 |0.02 002 |32000| 200 | 0.01 | 001 |32000| 200 | 001 | 0.01 |32000 200 | 0.005 | 0.005
@ 0.75 32,000 | 300 |0.02 002 |32000| 200 | 0.01 | 001 |32000| 200 | 001 | 0.01 |32000 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
B 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
15 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
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
25 32,000 75 10.01 0.01 |32,000 50 | 0.005 | 0.005 | 32,000 50 | 0.005 | 0.005 | 32,000 40 | 0.003 | 0.005
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
15 32,000 | 450 |0.02 0.03 |32000| 300 | 001 |0015|32000| 200 | 001 | 0.015 32000 200 | 0.005 | 0.005
1.75 32,000 | 450 |0.02 0.03 |32000| 300 | 001 |0015|32000| 200 | 001 | 0.015 32000 200 | 0.005 | 0.005
015 2 32,000 | 450 |0.02 0.03 |32000| 300 | 0.01 | 001532000 200 | 001 | 0.015 32,000 200 | 0.005 | 0.005
2.25 32,000 450 |0.02 0.02 |32,000 300 | 0.01 0.01 | 32,000 200 | 0.01 0.01 | 32,000 200 | 0.01 0.01
25 32,000 450 |0.02 0.02 |32,000 300 | 0.01 0.01 | 32,000 200 | 0.01 0.01 | 32,000 200 | 0.01 0.01
275 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 | 32000 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
15 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 | 005 |27,000| 300 | 0.015| 0.025 | 27,000| 200 | 0015 | 0.02 | 27,000 200 | 0.01 | 0.01
0.2 3 27,000 | 450 |0.025 | 005 |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 | 005 |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
1 32,000 750 |0.04 0.05 |32,000 500 | 0.02 | 0.025 | 32,000 400 | 0.02 | 002 | 32,000 400 | 0.01 0.01
15 32,000 750 |0.04 0.05 |32,000 500 | 0.02 | 0.025 | 32,000 400 | 0.02 | 002 | 32,000 400 | 0.01 0.01
2 32,000 600 |0.04 0.05 |32,000 400 | 0.02 | 0.025 | 32,000 300 | 0.02 | 0.02 | 32000 300 | 0.01 0.01
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
0.25 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
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
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
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 | 001 | 0.015 | 20,000 150 | 0.01 | 0.01 | 20,000 150 | 0.01 | 0.01
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WORK MATERIAL COPPER - COPPER ALLOY FC250 - 55400 - S55C SKT-SKDB1- NAK55: NAKSO- HPM1-DH
~32HRC 33 ~41HRC 42 ~50HRC
o | BF ma mews DRR0 | s eesw DRRCD s [mewm| WENCD | e [wews| DRR0)
(mm) (min=") | (mm/min) | gp Pf (min=) | (mm/min) | gp Pf (min=") | (mm/min) | gp Pf (min=") | (mm/min) | gp Pf
6 21,000 300 [0.02 0.03 |20,000 200 | 0.01 0.015 | 20,000 150 | 0.01 0.01 20,000 150 | 0.01 0.01
7 21,000 300 [0.02 0.03 |20,000 200 | 0.01 0.015 | 20,000 150 | 0.01 0.01 20,000 150 | 0.01 0.01
0.25 8 21,000 300 |0.02 0.03 | 15,000 200 | 0.01 0.015 | 15,000 150 | 0.01 0.01 15,000 150 | 0.005 | 0.01
9 18,000 150 |0.02 0.02 |15,000 100 | 0.01 0.01 15,000 80 | 0.005 | 0.01 15,000 80 | 0.005 | 0.005
10 18,000 150 [0.01 0.01 |15,000 100 | 0.005 | 0.005 | 15,000 80 | 0.005 | 0.005 | 15,000 80 | 0.003 | 0.005
1 32,000 900 (0.045 0.12 | 32,000 600 | 0.03 0.06 | 32,000 500 | 0.03 0.05 | 32,000 500 | 0.03 0.03
1.5 32,000 900 (0.045 0.12 | 32,000 600 | 0.03 0.06 | 32,000 500 | 0.03 0.05 | 32,000 500 | 0.03 0.03
2 32,000 675 [0.045 0.12 | 32,000 450 | 0.03 0.06 | 32,000 300 | 0.03 0.05 | 32,000 300 | 0.03 0.03
25 30,000 675 [0.045 0.12 | 32,000 450 | 0.03 0.06 | 32,000 300 | 0.03 0.05 | 32,000 300 | 0.03 0.03
3 30,000 375 |0.045 0.12 |25,000 250 | 0.03 0.06 | 24,000 200 | 0.03 0.05 | 24,000 200 | 0.03 0.03
35 30,000 375 |0.045 0.12 |25,000 250 | 0.03 0.06 | 24,000 200 | 0.03 0.04 | 24,000 200 | 0.03 0.03
4 30,000 375 |0.045 0.12 |25,000 250 | 0.03 0.06 | 24,000 200 | 0.03 0.04 | 24,000 200 | 0.03 0.03
4.5 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
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
5.5 25,000 300 |0.045 0.12 |20,000 200 | 0.03 0.06 | 20,000 200 | 0.03 0.04 | 20,000 200 | 0.02 0.02
0.3 6 25,000 225 |0.045 0.12 |20,000 150 | 0.03 0.06 | 20,000 150 | 0.03 0.04 | 20,000 150 | 0.02 0.02
6.5 25,000 225 |0.045 0.12 |20,000 150 | 0.03 0.06 | 20,000 150 | 0.03 0.04 | 20,000 150 | 0.02 0.02
7 25,000 225 |0.045 0.12 |20,000 150 | 0.03 0.06 | 20,000 150 | 0.03 0.04 | 20,000 150 | 0.02 0.02
75 25,000 225 |0.045 0.12 |20,000 150 | 0.03 0.06 | 20,000 150 | 0.03 0.04 | 20,000 150 | 0.02 0.02
8 25,000 225 (0.045 0.12 |20,000 150 | 0.03 0.06 | 20,000 150 | 0.03 0.04 | 20,000 150 | 0.02 0.02
85 22,000 225 (0.045 0.12 |20,000 150 | 0.03 0.06 | 20,000 150 | 0.02 0.04 | 20,000 150 | 0.01 0.01
9 22,000 225 [0.03 0.1 20,000 150 | 0.02 0.05 | 20,000 150 | 0.02 0.04 | 20,000 150 | 0.01 0.01
95 22,000 225 [0.03 0.1 17,000 150 | 0.02 0.05 17,000 150 | 0.02 0.04 17,000 150 | 0.01 0.01
10 20,000 150 (0.025 0.05 |17,000 100 | 0.015 | 0.025 | 17,000 100 | 0.015 | 0.02 17,000 100 | 0.005 | 0.005
11 20,000 150 |0.025 0.05 |17,000 100 | 0.015 | 0.025 | 17,000 100 | 0.01 0.02 17,000 100 | 0.005 | 0.005
12 20,000 120 |0.025 0.05 |17,000 80 | 0.015 | 0.025 | 17,000 80 | 0.01 0.012 | 17,000 80 | 0.005 | 0.005
2 27,000 675 |0.06 0.16 | 23,000 450 | 0.04 0.08 | 21,000 300 | 0.04 0.06 | 21,000 300 | 0.04 0.04
3 27,000 675 |0.06 0.16 | 23,000 450 | 0.04 0.08 | 21,000 300 | 0.04 0.06 | 21,000 300 | 0.04 | 004
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
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
04 7 24,000 375 |0.06 0.12 |21,000 250 | 0.04 0.06 19,000 200 | 0.04 0.05 19,000 200 | 0.02 0.025
8 22,000 225 |0.06 0.12 | 19,000 150 | 0.04 0.06 17,000 150 | 0.04 0.05 17,000 150 | 0.02 0.025
9 22,000 225 |0.06 0.12 | 19,000 150 | 0.04 0.06 17,000 150 | 0.04 0.05 17,000 150 | 0.02 0.025
10 22,000 225 |0.06 0.12 | 19,000 150 | 0.04 0.06 17,000 150 | 0.04 0.05 17,000 150 | 0.02 0.025
12 20,000 225 |0.06 0.12 |19,000 150 | 0.04 0.06 17,000 150 | 0.04 0.05 17,000 150 | 0.02 0.025
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Use a rigid and precise machine and holder.
When machining carbon steels or hardened steels, using MQL (Minimum Quantity Lubrication / mist coolant) or air blow is recommended.
When using cutting fluid, choose based on work material and cutting conditions.
Th? Clei_?g ;:_onditions 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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INIHpRt - mae MILD STEELS - CARBON STEELS HARDENED STEELS- PREHARDENED STEELS
WORK MATERIAL COPPER - COPPER ALLOY FC250 - SS400 - S55C SKT-SKD61- NAKE5-NAK8O-HPM1-DH
~32HRC 33 ~41HRC 42 ~50HRC
(mm) (min=") | (mm/min) | gp Pf (min=) | (mm/min) | gp Pf (min=) | (mm/min) | gp Pf (min=) | (mm/min) | gp Pf
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
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
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
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
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
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
0.5 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
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
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
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
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
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
8 16,500 600 [0.13 0.36 | 14,000 400 | 0.08 0.18 11,000 300 | 0.09 0.16 11,000 300 | 0.09 0.12
0.9 12 16,500 600 [0.13 0.36 | 14,000 400 | 0.09 0.18 11,000 300 | 0.09 0.16 11,000 300 | 0.09 0.12
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
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InTAst il - AEE MILD STEELS - CARBON STEELS HARDENED STEELS - PREHARDENED STEELS
WORK MATERIAL COPPER - GOPPER ALLOY FC250 - 55400 - S55C SKT-SKDB1- NAK55: NAKSO- HPM1-DH
~32HRC 33 ~41HRC 42 ~50HRC
o | #F e feens TERCO) | s ews TENCD s [wems| DENC | [mems| OER00)
(mm) (min=") | (mm/min) | gp Pf (min=) | (mm/min) | gp Pf (min=") | (mm/min) | gp Pf (min=") | (mm/min) | gp Pf
0.9 20 11,000 300 |0.1 0.22 |11,000 200 | 0.06 0.13 8,000 200 | 0.06 0.08 8,000 200 | 0.02 0.03
3 16,500 | 1,350 [0.15 056 |16,500 900 | 0.1 0.28 13,500 800 | 0.1 0.28 13,500 700 | 0.1 0.2
4 16,500 | 1,050 [0.15 0.56 |16,500 700 | 0.1 0.28 13,500 500 | 0.1 0.28 13,500 500 | 0.1 0.2
6 16,500 | 1,050 [0.15 0.56 |16,500 700 | 0.1 0.28 13,500 500 | 0.1 0.28 13,500 500 | 0.1 0.2
8 16,500 | 1,050 [0.15 0.56 |16,500 700 | 0.1 0.28 13,500 500 | 0.1 0.28 13,500 500 | 0.1 0.2
10 14,000 750 |0.15 0.56 |13,000 500 | 0.1 0.28 10,000 300 | 0.1 0.28 10,000 300 | 0.1 0.2
12 14,000 750 |0.15 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 |0.15 042 |13,000 500 | 0.1 0.21 10,000 300 | 0.1 0.18 10,000 300 | 0.06 0.1
18 14,000 750 |0.15 042 |13,000 500 | 0.1 0.21 10,000 300 | 0.1 0.18 10,000 300 | 0.06 0.1
20 11,000 375 |0.15 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 |0.15 042 |10,000 250 | 0.1 0.21 8,000 200 | 0.1 0.18 8,000 200 | 0.06 0.1
25 11,000 375 |0.15 042 |10,000 250 | 0.1 0.21 8,000 200 | 0.1 0.18 8,000 200 | 0.06 0.1
30 11,000 375 |0.15 042 |10,000 250 | 0.1 0.21 8,000 200 | 0.1 0.18 8,000 200 | 0.06 0.1
35 10,000 375 |0.15 042 |10,000 250 | 0.1 0.21 8,000 200 | 0.1 0.18 8,000 200 | 0.06 0.1
40 10,000 300 |0.15 042 |10,000 200 | 0.1 0.21 8,000 160 | 0.1 0.18 8,000 160 | 0.06 0.1
6 16,000 | 1,050 [0.18 0.7 12,000 700 | 0.12 0.35 10,000 600 | 0.12 0.3 10,000 600 | 0.1 0.25
10 14,000 | 1,050 |0.18 0.7 12,000 700 | 0.12 0.35 10,000 600 | 0.12 0.3 10,000 600 | 0.1 0.25
15 14,000 600 [0.18 0.7 10,000 400 | 0.12 0.35 8,500 300 | 0.12 0.3 8,500 300 | 0.1 0.25
1.25 20 12,000 600 [0.18 0.56 |10,000 400 | 0.12 0.28 8,500 300 | 0.12 0.2 8,500 300 | 0.08 0.15
25 12,000 450 |0.18 0.56 8,000 300 | 0.12 0.28 6,500 250 | 0.12 0.2 6,500 250 | 0.08 0.15
30 12,000 375 |0.18 0.56 8,000 250 | 0.12 0.28 6,500 200 | 0.12 0.2 6,500 200 | 0.08 0.15
35 12,000 375 |0.18 0.56 8,000 250 | 0.12 0.28 6,500 200 | 0.12 0.2 6,500 200 | 0.08 0.15
6 15,000 | 1,200 (0.2 0.84 9,500 800 | 0.15 042 7,500 600 | 0.15 042 7,500 600 | 0.15 0.3
8 12,000 900 (0.2 0.84 9,500 600 | 0.15 042 7,500 400 | 0.15 0.36 7,500 400 | 0.15 0.3
10 12,000 900 (0.2 0.84 9,500 600 | 0.15 042 7,500 400 | 0.15 0.36 7,500 400 | 0.15 0.3
12 10,000 900 (0.2 0.84 9,500 600 | 0.15 042 7,500 400 | 0.15 0.36 7,500 400 | 0.15 0.3
14 10,000 900 0.2 0.84 9,500 600 | 0.15 042 7.500 400 | 0.15 0.36 7,500 400 | 0.15 0.3
15 10,000 600 (0.2 0.84 8,500 400 | 0.15 042 6,500 250 | 0.15 0.36 6,500 250 | 0.15 0.3
8 16 10,000 450 |0.2 0.84 8,500 300 | 0.15 042 6,500 250 | 0.15 0.36 6,500 250 | 0.15 0.3
20 10,000 450 |0.2 0.84 8,500 300 | 0.15 042 6,500 250 | 0.15 0.36 6,500 250 | 0.15 0.3
25 10,000 450 |0.2 0.84 8,500 300 | 0.15 042 6,500 250 | 0.15 0.3 6,500 250 | 0.09 0.15
30 9,000 375 |0.2 0.84 7,500 250 | 0.15 042 6,000 200 | 0.15 0.3 6,000 200 | 0.09 0.15
35 9,000 375 |0.2 0.84 7,500 250 | 0.15 042 6,000 200 | 0.15 0.3 6,000 200 | 0.09 0.15
40 9,000 375 |0.2 0.84 7,600 250 | 0.15 042 6,000 200 | 0.15 0.3 6,000 200 | 0.09 0.15
10 10,000 | 1,050 (0.4 0.98 8,500 700 | 0.15 049 6,500 500 | 0.15 042 6,500 500 | 0.15 0.35
178 15 10,000 900 (04 0.98 8,500 600 | 0.15 049 6,500 400 | 0.15 042 6,500 400 | 0.15 0.35
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Use a rigid and precise machine and holder.
When machining carbon steels or hardened steels, using MQL (Minimum Quantity Lubrication / mist coolant) or air blow is recommended.
When using cutting fluid, choose based on work material and cutting conditions.
Th? Clljt;[?gatqgnditions 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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NIk - fHas 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
(mm) (min=) | (mm/min) | gp Pf (min=") | (mm/min) | gp Pf (min=") | (mm/min) | gp Pf (min=) | (mm/min) | gp Pf
20 8,000 750 0.4 0.98 7,500 500 | 0.15 | 049 5,500 300 | 0.15 | 042 5,500 300 | 0.15 0.35
25 8,000 600 0.4 0.98 7,500 400 | 0.15 | 049 5,500 275 | 0.15 | 042 5,500 275 | 0.15 0.35
30 8,000 450 0.4 0.98 7,500 300 | 0.15 | 049 5,500 250 | 0.15 | 0.35 5,500 250 | 0.1 0.2
178 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
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
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
8 11,000 | 1,200 (0.5 1.28 7,500 800 | 0.2 0.64 6,000 700 | 0.2 0.6 6,000 700 | 0.2 04
10 9,000 900 |0.5 1.28 7,500 600 | 0.2 0.64 6,000 400 | 0.2 0.6 6,000 400 | 0.2 04
12 9,000 900 |0.5 1.28 7,500 600 | 0.2 0.64 6,000 400 | 0.2 0.6 6,000 400 | 0.2 04
14 9,000 900 |0.5 1.28 7.500 600 | 0.2 0.64 6,000 400 | 0.2 0.6 6,000 400 | 0.2 04
15 9,000 900 |0.5 1.28 7.500 600 | 0.2 0.64 6,000 400 | 0.2 0.6 6,000 400 | 0.2 04
16 9,000 900 |0.5 1.28 7.500 600 | 0.2 0.64 6,000 400 | 0.2 0.6 6,000 400 | 0.2 04
2 20 7,000 600 0.5 1.28 6,000 400 | 0.2 0.64 5,000 250 | 0.2 0.6 5,000 250 | 0.2 04
25 7,000 600 |0.5 1.28 6,000 400 | 0.2 0.64 5,000 250 | 0.2 0.6 5,000 250 | 0.2 04
30 7,000 600 0.4 1.28 6,000 400 | 0.2 0.64 5,000 250 | 0.2 0.56 5,000 250 | 0.12 | 0.2
35 7,000 600 0.4 1.28 6,000 400 | 0.2 0.64 5,000 250 | 0.2 0.56 5,000 250 | 0.12 | 0.2
40 5,000 375 |0.35 1.28 5,000 250 | 0.2 0.64 4,000 200 | 0.2 0.56 4,000 200 | 0.12 | 0.2
45 5,000 375 |0.35 1.28 5,000 250 | 0.2 0.64 4,000 200 | 0.2 0.56 4,000 200 | 0.12 | 0.2
50 5,000 375 |0.35 1.28 5,000 250 | 0.2 0.64 4,000 200 | 0.2 0.56 4,000 200 | 0.12 0.2
10 9,000 | 1,350 |0.6 1.8 6,500 900 | 025 | 0.9 5,000 750 | 025 | 0.7 5,000 750 | 0.25 0.5
15 9,000 | 1,350 |0.6 1.8 6,500 900 | 025 | 0.9 5,000 750 | 025 | 0.7 5,000 750 | 0.25 0.5
20 7,000 750 |0.6 1.8 6,500 500 | 025 | 0.9 5,000 400 | 025 | 0.7 5,000 400 | 0.25 0.5
25 6,000 750 |0.6 1.8 5,000 500 | 025 | 0.9 4,000 250 | 0.25 0.7 4,000 250 | 0.25 0.5
25 30 6,000 750 |0.6 1.8 5,000 500 | 025 |08 4,000 250 | 0.25 0.7 4,000 250 | 0.25 0.5
35 6,000 750 |0.6 1.8 5,000 500 | 025 | 09 4,000 250 | 0.25 0.7 4,000 250 | 0.25 0.5
40 5,000 600 (0.4 1.8 4,000 400 | 0.25 0.9 4,000 200 | 0.25 0.6 4,000 200 | 0.2 0.25
45 5,000 600 |04 1.8 4,000 400 | 0.25 0.9 4,000 200 | 0.25 0.6 4,000 200 | 0.2 0.25
50 5,000 450 |04 1.8 4,000 300 | 0.25 0.9 4,000 200 | 0.25 0.6 4,000 200 | 0.2 0.25
10 7,000 | 1,500 |0.75 24 5,500 | 1,000 | 0.3 1.2 4,500 800 | 0.3 0.96 4,500 800 | 0.3 0.6
20 7,000 | 1,200 |0.75 24 5,500 800 | 0.3 1.2 4,500 600 | 0.3 0.96 4,500 600 | 0.3 0.6
25 6,000 900 [0.75 24 5,500 600 | 0.3 1.2 4,500 400 | 0.3 0.96 4,500 400 | 0.3 0.6
30 5,000 600 |0.75 24 4,000 400 | 0.3 1.2 4,000 300 | 0.3 0.96 4,000 300 | 0.3 0.6
8 35 5,000 600 [0.75 2.4 4,000 400 | 0.3 1.2 4,000 300 | 0.3 0.96 4,000 300 | 0.3 0.6
40 5,000 600 |0.6 2.4 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 2.4 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 2.4 4,000 400 | 0.3 1.2 4,000 300 | 0.3 0.96 4,000 300 | 0.3 0.3
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Use a rigid and precise machine and holder.

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

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

The 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.
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InTiAst il - AEE MILD STEELS - CARBON STEELS HARDENED STEELS - PREHARDENED STEELS
WORK MATERIAL COPPER - GOPPER ALLOY FC250 - 55400 - S55C SKT: SKDB1 - NAK55-NAKBO- HPM1 - DH
~32HRC 33 ~41HRC 42 ~50HRC

R g ger weam IRRTD | s wess DRRrD g wems) DRROD | ew aems JREOD
(mm) (min=") | (mm/min) | gp Pf (min=) | (mm/min) | gp Pf (min=") | (mm/min) | gp Pf (min=") | (mm/min) | gp Pf
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

005 05 50,000 220 (0.003 |0.005 |50,000 120 (0.003 |0.003 | 50,000 80 |0.003 |0.003 | 50,000 50 |0.003 |0.003
0.3 50,000 490 |0.0075 |0.01 50,000 400 |0.005 [0.005 | 50,000 380 [0.005 |0.005 | 50,000 380 [0.005 |(0.005

0.5 50,000 490 |0.0075 |0.01 50,000 400 |0.005 [0.005 | 50,000 380 [0.005 |0.005 | 50,000 380 [0.005 |0.005
0.75 50,000 440 |0.0075 |0.01 50,000 360 [0.005 |0.005 | 50,000 340 [0.005 |0.005 | 50,000 340 [0.005 |(0.005
1 50,000 440 |0.0075 |0.01 50,000 360 [0.005 |0.005 | 50,000 340 |0.005 (0.005 | 50,000 340 [0.005 |0.005
1.25 50,000 390 [0.0075|0.01 47,000 320 [0.005 |0.005 | 47,000 300 |0.005 [0.005 | 47,000 300 [0.005 |0.005
0.1 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
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
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

25 = = = = = = = = = = = = = = = =
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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

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

1.76 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
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
015 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
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0.5 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
35 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 - - - - - - - - - - - - - - - -
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Use a rigid and precise machine and holder.

When machining carbon steels or hardened steels, using MQL (Minimum Quantity Lubrication / mist coolant) or air blow is recommended.
When using cutting fluid, choose based on work material and cutting conditions.
The ctlming conditions shown for 3D milling are low — load, safe conditions for reference. Refer to the table above to set the milling conditions in accordance with the
actual situation.
Please adjust conditions based on machining accuracy, machining shape and machining path.
When using a tool with a diameter of ¢ 0.5 (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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ﬁ
o M
% BER
B R ERETN - R TR - T
PIE  womwtow | coreencormmnauoy | " O0BR0scanb Ree o T
=]l % _ ~32HRC _ 33 ~41HRC_ 42 ~50HRC_
,{L‘F g (mm) (min=) | (mm/min) | gp Pf (min=) | (mm/min) | gp Pf (min=1) | (mm/min) ap Pf (min=1) | (mm/min) ap Pf
%% 1 50,000 | 1,420 |0.0225|0.045 (50,000 | 1,100 |0.015 |0.03 |50,000| 1,050 |0.015 |0.03 |50,000| 1,050 |0.015 |0.03
15 50,000 | 1,420 |0.0225|0.045 (50,000 | 1,100 |0.015 |0.03 |50,000| 1,050 |0.015 |0.03 |50,000| 1,050 |0.015 |0.03
2 50,000 | 1,400 |0.0225|0.045 (50,000 | 1,000 |0.015 |0.03 |50000| 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 |50000| 950 |0.015 |0.03 |50,000| 950 |0.015 |0.03
3 50,000 | 1,190 |0.015 |004 |48000| 900 |[001 |002 |48000| 850 [0.01 |0.02 |48000| 850|001 |0.02
35 50,000 | 1,140 |0.015 |004 |45000| 700 |001 |002 |45000| 650 [0.01 |0.02 |45000| 650 |001 |0.02
4 45,000 | 1,000 |0.015 |002 |43000| 600 [0.01 |0.01 |43000| 570 001 |001 |[43000| 570 001 |001
0.25 45 38000| 940 |0015 |002 |[38000| 500 001 |001 |38000| 470 |0.01 |0.01 |38000| 470 |001 |001
5 30,000 | 760 |0.0075|0.02 |30,000| 400 |0.005 |0.01 |30,000| 380 |0.005 [001 |[29000| 360 |0.005 |0.01
55 - — — — - — — — — — — — — — — —
G — — — — — — — — — — — — — —_ — —
7 — — — — — — — — — — — — — —_ — —
8 — — — — — — — — — — — — — — — -
9 — — — — — — — — — — — — — — — —
10 - - - - - - - - - - - - - - - -
1 50,000 | 1,660 |0.045 |0.1 50,000 | 1,400 |0.03 |005 |50,000| 1,300 |0.03 |0.05 |50,000| 1,300 [0.03 |0.05
15 50,000 | 1,600 |0.045 |0.1 50,000 | 1,300 |0.03 |005 |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 |005 |50000| 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 |005 |50000| 1,100 |0.03 |0.05 |50,000| 1,100 |0.03 |0.05
3 50,000 | 1,550 |0.03 |006 |50,000| 1,200 |[0.02 |0.03 |50000| 1,100 |[0.02 |0.03 |50,000| 1,100 |0.02 |0.03
35 50,000 | 1,340 |0.03 |006 |45000| 1,000 (002 |003 |45000| 950 |[0.02 |0.03 |45000| 950 002 |0.03
4 50,000 | 1,200 |0.015 |004 |40,000| 900 001 |002 |40000| 850 [0.01 |0.02 |40000| 850 |001 |0.02
45 45,000 | 1,040 |0.015 |0.04 |34000| 780 [0.01 |0.02 |34,000| 740 001 |002 |[34000| 740 [001 |0.02
5 30000| 960 |0015 |004 |30,000| 680 001 |002 |30000| 640 [001 (002 |30,000| 640 |001 |0.02
55 30000| 820 |0015 |004 |28000| 650 |001 |002 |28000| 610|001 |0.02 |28000| 610|001 |002
0.3 6 30000| 720 |0015 |004 |26000| 600|001 |002 |26000| 570 |[0.01 |0.02 |25000| 540|001 |0.02
6.5 - - - - - - - - - - - - - - - -
7 — — — — — — — — — — — — — — — —
75 - - - - - - - - - - - - - - - -
8 — — — — — — — — — — — — — — — —
85 - - - - - - - - - - - - - - - -
9 — — — p— — — — — — — — — — — — —
95 - - - - - - - - - - - - - - - -
10 - - - - - - - - - - - - - - - -
11 - - - - - - - - - - - - - - - -
12 - - - - - - - - - - - - - - - -
2 50,000 | 2,200 [0.06 |0.16 |50,000| 2,000 |0.04 |0.08 |50000| 1900 |[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 |48000| 1500 |[0.04 |0.08 |48000| 1,500 |0.04 |0.08
4 50,000 | 1,680 |0.06 |0.16 |40,000| 1,200 |0.04 |0.08 |40000| 1,100 |0.04 |0.08 |40,000| 1,100 |0.04 |0.08
5 43,000 | 1,600 |0.045 |0.1 34000| 950 003 |005 |34000| 900 |0.03 |0.05 |34000| 900|003 |0.05
0 6 32,000 | 1,260 |0.045 |0.1 30000| 800|003 |005 |30000| 760 |0.03 |0.05 |30,000| 760|003 |0.05
7 30,000 | 1,000 [0.02 |008 |25000| 600|001 |002 |25000| 570 |[0.01 |0.02 |25000| 570|001 |0.02
8 24000| 720 |001 |004 |23000| 450 |0.005 |0.01 |23000| 420 |0.005 001 |23000| 420 |0.005 |0.01
9 — — — - — — - - - — — - - — — -
10 - - - - - - - - - - - - - - - -
12 - - - - - - - - - - - - - - - -
05 25 50,000 | 3270 [0.075 |02 |50,000 | 3400 |0.05 |0.1 50,000 | 3,200 (005 |0.1 50,000 | 3,200 [0.05 |0.1
3 50,000 | 3060 [0.075 |02 |45000 | 3,200 |0.05 |0.1 45,000 | 3000 [0.05 |0.1 45,000 | 3000 [005 |0.1
RE

DEPTH OF CUT

I
N7 7

45

=Xmz

P
7.1
A



IEIF A EIER

SNOILIONOD ONITTIN @3ANININOIIH

< R
M
A ny
ZEAIRMW - =W VEIEREN - FRAEEN
InTAst i - fHEs MILD STEELS - CARBON STEELS HARDENED STEELS - PREHARDENED STEELS _tIJ
WORK MATERIAL COPPER - COPPER ALLOY FG250 - $5400 - S55C SKT-SKDB1- NAKE5-NAKSO - HPM1- DH
__ ~32HRC __ 33 ~41HRC _ 42 ~50HRC _ =]l
(mm) (min=") | (mm/min) | gp Pf (min=") | (mm/min) | gp Pf (min=") | (mm/min) | gp Pf (min=") | (mm/min) | gp Pf ,{L‘F
4 50,000 | 3,000 [0.075 |0.2 40,000 | 3,000 |0.05 0.1 40,000 | 2,850 |0.05 0.1 40,000 | 2,850 |0.05 0.1 %
5 47,000 | 2,870 |0.075 |0.2 36,000 | 2,300 |0.05 0.1 36,000 | 2,100 |0.05 0.1 36,000 | 2,100 |0.05 0.1
6 43,000 | 2,600 |0.075 |0.2 30,000 | 2,000 |0.05 0.1 30,000 | 1,900 |0.05 0.1 30,000 | 1,900 |0.05 0.1
7 30,000 | 2,350 |0.075 |0.15 27,000 | 1,700 |0.05 0.1 27,000 | 1,600 |0.05 0.1 27,000 | 1,600 |0.05 0.1
8 27,000 | 2,000 |0.075 |0.15 26,000 | 1,600 |0.05 0.1 26,000 | 1,500 |0.05 0.1 26,000 | 1,500 |0.05 0.1
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
0.5 10 24,000 | 1,400 |0.015 |0.04 22,000 | 1,100 |0.01 0.02 22,000 | 1,000 |0.01 0.02 21,000 950 (0.01 0.02
12 — — — — — — — — — — — — — — — —
14 - - - - - — - - - - - - - - - -
16 — — — — — — — — — — — — — — — —
18 - - - - - — - - - - - - - - - -
20 - - - - - — - - - - - - - - - -
22 - — - - - — - - - - - - - - - -
4 40,000 | 3,000 |0.12 0.21 40,000 | 3,000 |0.06 0.12 40,000 | 2,850 |0.06 0.12 40,000 | 2,850 |0.06 0.12
6 35,000 | 2,600 |0.09 0.21 32,000 | 2,100 |0.06 0.12 32,000 | 2,000 [0.06 0.12 32,000 | 2,000 [0.06 0.12
8 30,000 | 2,000 |0.09 0.21 25,000 | 1,700 |0.06 0.12 25,000 | 1,600 |0.06 0.12 25,000 | 1,600 |0.06 0.12
10 21,000 | 1,400 |0.075 |0.12 20,000 | 1,200 |0.05 0.1 20,000 | 1,100 |0.05 0.1 18,000 990 |0.05 0.1
12 20,000 | 1,000 |0.045 |0.1 19,000 900 |0.03 0.05 17,000 850 [0.03 0.05 16,000 800 [0.03 0.05
06 ” = = = = = = = = = = = = = = = =
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 | 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
6 32,000 | 3,000 |0.15 0.3 30,000 | 2,900 |0.075 [0.15 30,000 | 2,700 |0.075 |0.15 30,000 | 2,700 |0.075 |0.15
8 30,000 | 2,650 |0.15 0.3 24,000 | 2,300 |0.075 |0.15 24,000 | 2,100 |0.075 |0.15 24,000 | 2,100 |0.075 |0.15
10 30,000 | 2,400 |0.15 0.3 24,000 | 2,000 |0.075 |0.15 24,000 | 1,900 |0.075 |0.15 24,000 | 1,900 |0.075 |0.15
12 24,000 | 1,400 |0.15 0.2 21,000 | 1,400 |0.075 |0O.1 21,000 | 1,300 |0.075 |0O.1 21,000 | 1,300 |0.075 |0.1
075 14 22,000 | 1,400 |0.1 0.2 18,000 | 1,200 |0.05 0.1 18,000 | 1,100 |0.05 0.1 17,000 | 1,100 |0.05 0.1
16 = = = = = = = = = = = = = = = =
18 = = = = = = = = = = = = = = = =
20 = = = = = = = = = = = = = = = =
22 = = = = = = = = = = = = = = = = N
30 - - - - - - - - - - - - - - - - E
T
RE W/Z | ap #Tm
DEPTH OF CUT Z 7 VZ

BRI R BAHLARFN TR,

HEFEAMQL FF )= SISA I T A R WFREEH.

EEAES THRAUARIRME D ATIHIE . )

ERAEBENTERFROTRENTRS FARE, STRRINTRARETEIRRIE LA R &4,

IRIBINTAEE. NI, INTTIERIE SIFEANT 44,

©0.5( R0.25)LATRak A / 7012( L/D YA F108Y, RUNIGRENEX B SEURIR. RIBIIHIKRIE LB EIR M.

HEARMNBRE LREL N R EERHAEE,

Use a rigid and precise machine and holder.

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

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

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

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

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

When the available RPM are insufficient, please reduce the RPM and feed rates in proportion.
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M
EER
BIBEHIAN - REW VAREN - TAELN
INIHpRt - mae MILD STEELS - CARBON STEELS HARDENED STEELS - PREHARDENED STEELS
WORK MATERIAL COPPER - COPPER ALLOY FC250 - SS400 - S55C SKT- SKD61- NAKE5-NAK8O - HPM1 - DH
~32HRC 33 ~41HRC 42 ~50HRC
(mm) (min=") | (mm/min) | gp Pf (min=) | (mm/min) | gp Pf (min=) | (mm/min) | gp Pf (min=) | (mm/min) | gp Pf
4 40,000 | 4,500 |0.16 0.32 38,000 | 4,000 |0.08 0.16 38,000 | 3,800 |0.08 0.16 38,000 | 3,600 |0.08 0.16
8 26,000 | 3,000 |0.16 0.32 24,000 | 3,000 |0.08 0.16 24,000 | 2,800 |0.08 0.16 23,000 | 2,600 |0.08 0.16
0.8 12 24,000 | 2,400 |0.12 0.2 21,000 | 1,800 |0.05 0.1 21,000 | 1,700 |0.05 0.1 20,000 | 1,600 |0.05 0.1
16 18,000 | 1,600 |0.1 0.2 16,000 800 |0.05 0.1 16,000 760 |0.05 0.1 15,000 700 |0.05 0.1
20 - — — - - - — - - — - - - - - -
8 25,000 | 3,200 (0.18 0.54 24,000 | 3,000 |0.09 0.27 24,000 | 2,800 |0.09 0.27 23,000 | 2,600 |0.09 0.27
12 22,000 | 2,500 |0.18 0.36 18,000 | 1,800 |0.09 0.18 15,800 | 1,500 |0.09 0.18 14,700 | 1,350 |0.09 0.18
09 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 = = = = = = = = = = = = = = = =
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 (0.1 0.2
12 16,000 | 2,580 |0.2 04 16,000 | 2,000 |0.1 0.2 16,000 | 1,800 (0.1 0.2 15,000 | 1,700 (0.1 0.2
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
1 16 14,000 | 2,200 |0.2 0.2 14,000 | 1,700 |0.1 0.1 14,000 | 1,600 (0.1 0.1 13,000 | 1,400 (0.1 0.1
18 13,000 | 2,000 |0.2 0.2 13,000 | 1,600 |0.1 0.1 13,000 | 1,500 (0.1 0.1 12,000 | 1,300 |0.1 0.1
20 12,000 | 1,200 |0.1 0.2 12,000 | 1,200 |0.05 0.1 11,000 | 1,100 |0.05 0.1 10,000 | 1,000 |0.05 0.1
22 — — - - - — - - — — - - - - — -
25 — — - - - — - - — — - - - - — -
30 - — - - — — - - - - - - - - — -
35 - — - - — — - - - - - - - - — -
40 - — - - - — - - - - - - - - - -
6 32,000 | 5,550 |0.25 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 |0.25 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 |0.25 04 17,000 | 2,800 |0.1 0.2 17,000 | 2,600 |0.1 0.2 16,000 | 2,400 |0.1 0.2
1.25 20 15,000 | 1,800 |0.25 04 15,000 | 1,800 |0.1 0.2 15,000 | 1,700 |0.1 0.2 14,000 | 1,500 |0.1 0.2
25 12,000 | 1,010 |0.06 0.1 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 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
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 0.6 18,000 | 2,700 |0.15 0.3 18,000 | 2,500 |0.15 0.3 15,000 | 2,000 |0.15 0.3
15 20,000 | 2,800 |0.25 0.6 16,000 | 2,400 |0.1 0.3 16,000 | 2,200 (0.1 0.3 13,000 | 1,700 (0.1 0.3
18 16 20,000 | 2,600 |0.25 04 16,000 | 2,000 |0.1 0.2 16,000 | 1,900 (0.1 0.2 13,000 | 1,500 (0.1 0.2
20 16,000 | 2,200 |0.25 04 14,000 | 1,800 |0.1 0.2 14,000 | 1,700 (0.1 0.2 11,000 | 1,300 (0.1 0.2
25 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
30 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
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 | 1,400 0.1 0.1
30 10,000 | 2,200 |0.125 |0.2 10,000 | 1,600 |0.05 0.1 10,000 | 1,500 |0.05 0.1 8,000 | 1,200 |0.05 0.1
TRE
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WORK MATERIAL COPPER - COPPER ALLOY FC250 - S5400 - S55C SKT- SKDB1- NAK55-NAKSO - HPM1 - DH
~32HRC 33 ~41HRC 42 ~50HRC
R ﬁg‘{f S%-E%D j&é% EL%E DEJD;?I;EO(?&)J T séng% D i&éé EJ%E DEJF?%F;EO( Ir:néﬂ L)J T s%-gi%[) i&é‘u; EJ%E DE]F:?I—;ES ’r:ngﬁ L} T gﬁ%g i&éé E,%E DtEJJFgﬁ;%HEO( Eﬂgﬂ Lj T
(mm) (min=") | (mm/min) | gp Pf (min=") | (mm/min) | gp Pf (min=") | (mm/min) | gp Pf (min=") | (mm/min) | gp Pf
35 10,000 | 1,200 |0.1 0.1 10,000 | 1,000 |0.05 |0.05 10,000 950 |0.05 |0.05 7,000 670 |0.05 |0.05
1.75 40 - — — — - — — — - - — — — - - —
45 - — — — - — — — - - — — — - - —
8 31,000 | 5700 (0.4 1 31,000 | 5,700 (0.2 0.5 31,000 | 5,700 |0.2 0.5 24,000 | 4,400 |0.2 0.5
10 25,000 | 4500 (0.4 1 25,000 | 4,500 (0.2 0.5 25,000 | 4,200 |0.2 0.5 20,000 | 3,300 |0.2 0.5
12 20,000 | 4,000 (0.4 1 20,000 | 3,600 (0.2 0.5 20,000 | 3400 |0.2 0.5 16,000 | 2,700 |0.2 0.5
14 20,000 | 4,000 (0.4 1 20,000 | 3,600 (0.2 0.5 20,000 | 3400 |0.2 0.5 16,000 | 2,700 |0.2 0.5
15 20,000 | 4,000 (0.4 1 20,000 | 3,600 (0.2 0.5 20,000 | 3400 |0.2 0.5 16,000 | 2,700 |0.2 0.5
16 20,000 | 3460 |04 06 18,000 | 3,200 |0.2 0.5 18,000 | 3,000 |0.2 05 14,000 | 2,300 |0.2 05
2 20 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
25 18,000 | 3,000 (0.25 |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
30 16,000 | 2,850 (0.25 |04 14,000 | 2,400 |0.1 0.2 14,000 | 2,200 |0.1 0.2 11,000 | 1,700 |0.1 0.2
35 14,000 | 2,200 (0.25 |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
40 12,000 | 1,600 (0.125 |0.2 10,000 | 1,300 |0.05 |0.1 10,000 | 1,200 |0.05 |0.1 7,000 840 |0.05 |0.1
45 = = = = = = = = = = = = = = = =
50 = = = = = = = = = = = = = = = =
10 25,000 | 5600 (0.5 125 |25,000| 5400 (025 |05 25,000 | 5400 (025 |05 19,000 | 4,000 |0.25 |05
15 20,000 | 4,400 (0.5 125 |20,000| 4,200 (025 |05 20,000 | 3900 |0.256 |05 16,000 | 3,100 |0.25 |05
20 18,000 | 3,800 |0.5 1.25 16,000 | 3,500 |0.25 (0.5 16,000 | 3,300 |0.25 |05 12,000 | 2,400 |0.25 |05
25 20,000 | 3400 (04 0.75 15,000 | 3,200 |0.2 0.3 15,000 | 3,000 |0.2 0.3 12,000 | 2,400 |0.2 0.3
25 30 16,000 | 2,900 |0.25 |0.75 14,000 | 2,500 |0.1 0.3 14,000 | 2,300 |0.1 0.3 11,000 | 1,800 |0.1 0.3
35 14,000 | 2,200 |0.25 |0.75 12,000 | 1,600 |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 (0.5 10,000 | 1,200 |0.1 0.2 10,000 | 1,100 |0.1 0.2 8,000 880 (0.1 0.2
45 9,000 | 1,200 |0.2 0.25 9,000 900 |0.1 0.1 9,000 850 (0.1 0.1 7,000 660 (0.1 0.1
50 8,000 | 1,100 |0.2 0.25 8,000 800 |0.1 0.1 8,000 760 |0.1 0.1 6,000 570 |0.1 0.1
10 22,000 | 5,900 |0.75 125 |20,000| 5400 (0.3 0.5 20,000 | 5,000 |0.3 0.5 15,000 | 3,750 |0.3 0.5
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 1.25 12,000 | 3,200 |0.3 05 12,000 | 3,000 |0.3 0.5 9,000 | 2,250 |0.3 0.5
30 10,000 | 3,200 |0.6 1.25 10,000 | 2,600 |0.3 0.5 10,000 | 2,400 |0.3 0.5 8,000 | 1,900 |0.3 0.5
S 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 0.3 9,000 | 1,900 |0.2 0.3 7,000 | 1,400 |0.2 0.3
45 8,000 | 2,500 (0.4 0.75 8,000 | 1,800 |0.2 0.3 8,000 | 1,700 |0.2 0.3 6,500 | 1,300 |0.2 0.3
50 7,000 | 2,300 (0.4 0.75 7,000 | 1,600 [0.2 0.3 7,000 | 1,500 |0.2 0.3 5500 | 1,100 |0.2 0.3
TRE W | a
DEPTH OF CUT Z Pf V%2

BRI RS AR IR,

R

N Xt
RIS
SNOILIANOD 9NN a3AN3NINOCI3H

W

R MQL( 30 )= S E N TR S W FREEH.

BEAES T RERIRE DA EIHFA.

ERAESENTERFTROTREMTRS FHNE. SRR TR RRIEDEIRRESBTIEIRE.
RIBEINTHE. AR, L DEEZSAEM &M,

0.5 (R0.25)LATFEENIK / 7042( L/D )ATF 108, M/NIRITIE R b2 SEUMIR. RIBTIRINRE DB IIRISM4.
RN ENIBIRE ERE NS AR E.

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

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

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

When the available RPM are insufficient, please reduce the RPM and feed rates in proportion.
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WXL i B2 7] 302Kk 7

WXL Coating Four Flute - Short - with Pencil Neck

WXL-PC-EBD

f=—————y - -
@R e BRI FEESe
Tool Material Ultra Fine Grain Carbide
Q@FEMELTER v WXL&E
Surface Treatment WXL Coating
OE I ANE oo +0.005mm  #)R=0.1EENFiELE
Tolerance of Ball Nose Radius Tools with a radius below 0.1 are not seamless.
ﬁ BAf :mm  Unit:mm
2 Bms BR12 x SABHHE A x UK 2K | K | @ik | IR TIREFRE I SE(E) WmE | R | ER
ﬂlg o EDP No. R X @n X202 L 2 Da de Le Ds Type Stock
Jﬁg 3170011 | R O1 X 05 X 1 45 [0.16 | 0.18 | 0.19 8.1 4 1 A
T_fZ 3170012 R0O1 X 05 x 15 45 |0.16 | 0.18 | 0.2 8.6 4 1 A
f£§ 3170013 R0O1 X 05 x 2 45 |0.16 | 0.18 | 0.21 9 4 1 A
%3 3170014 R 01 X 05 x 25 45 |0.16 | 0.18 | 0.22 9.5 4 1 A
W 3170015 R0O1 X 05 x 3 45 |0.16 | 0.18 | 0.23 10 4 1 A
>I_( 3170021 RO1 X 1 x 35 45 |0.16 | 0.18 | 0.23 9 4 1 A
=) 3170022 RO1 X 1 x 4 45 |0.16 | 0.18 | 0.25 9.5 4 1 A
c 3170023 RO1 X 1 Xx 45 45 |0.16 | 0.18 | 0.27 9.9 4 1 A
E 3170031 R 0.15 X 05 x 2 45 | 024 | 0.28 | 0.31 8.9 4 1 A
D 3170032 R 0.15 X 05 x 3 45 |0.24 | 0.28 | 0.32 9.8 4 1 A
3170041 ROI5Xx 1 x 3 45 |0.24 | 0.28 | 0.36 9.8 4 1 A
3170042 R0O1I5X 1 x 4 45 1024 | 028 | 04 10.7 4 1 A
3170051 R02 X 05 x 2 45 | 0.3 0.38 | 041 8.7 4 1 A
3170052 R02 X 05 x 3 45 | 0.3 0.38 | 042 9.6 4 1 A
3170053 R02 X 05 x 4 45 | 0.3 0.38 | 044 10.6 4 1 A
3170054 R02 X 05 x 5 45 | 0.3 0.38 | 046 11.6 4 1 A
3170055 R02 X 05 x 6 45 | 0.3 0.38 | 048 125 4 1 A
3170061 R0O2 X 1 Xx 4 45 | 0.3 0.38 | 0.5 10.5 4 1 A
3170062 RO2 X 1 Xx 5 45 | 0.3 0.38 | 0.54 114 4 1 A
3170063 RO2 X 1 X 6 45 | 0.3 0.38 | 0.57 124 4 1 A
3170071 R 025 X 05 x 4 45 |04 048 | 0.54 104 4 1 A
3170072 R 025 X 05 X 6 45 (04 048 | 057 124 4 1 A
3170073 R 025 X 05 x 8 45 |04 048 | 0.61 14.3 4 1 A
3170074 R 025 X 05 x 10 45 (04 048 | 0.64 16.2 4 1 A
3170081 R0O25 X 1 x 4 45 |04 048 | 06 10.3 4 1 A
3170082 R0O25 X 1 X 6 45 (04 048 | 0.67 12.2 4 1 A
3170083 R0O25 X 1 x 8 45 |04 048 | 0.74 14.1 4 1 A
3170084 R025 X 1 X 10 45 |04 048 | 081 15.9 4 1 A
3170085 R025 x 1 x 12 50 |04 048 | 0.88 17.8 4 1 A
3170091 R03 X 05 x 2 45 |05 058 | 0.6 8.3 4 1 A
3170092 R03 X 05 x 4 45 |05 0.58 | 0.64 10.2 4 1 A
3170093 R03 X 05 x 6 45 |05 0.58 | 0.67 12.2 4 1 A
3170094 R03 X 05 x 8 45 |05 0.58 | 0.71 14.1 4 1 A
3170095 R 03 X 05 x 10 45 |05 0.58 | 0.74 16 4 1 A
3170096 R 03 X 05 x 12 45 |05 058 | 0.78 18 4 1 A
3170097 R 03 X 05 x 16 50 |05 0.58 | 0.85 21.9 4 1 A
3170101 R0O3 X 1 x 4 45 |05 058 | 0.7 10.1 4 1 A
3170102 R0O3 X 1 X 6 45 |05 058 | 0.77 12 4 1 A
3170103 R0O3 X 1 x 8 45 |05 058 | 0.83 13.9 4 1 A
3170104 R0O3 X 1 X 10 45 |05 058 | 0.9 15.7 4 1 A
3170105 R0O3 X 1 x 12 45 |05 058 | 0.97 17.6 4 1 A
3170106 R0O3 X 1 X 16 50 |05 058 | 1.11 21.4 4 1 A
3170111 R04 X 05 x 4 45 | 0.6 0.78 | 0.84 9.9 4 1 A E
3170112 R04 X 05 x 6 45 | 0.6 0.78 | 0.87 11.8 4 1 A ).IS
3170113 R04 X 05 x 8 45 | 0.6 0.78 | 091 13.7 4 1 A #Fm

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

WX L_ PC_E B D ‘ KB Ball Type QKB Q-Ball Type
—” . Type 3 S— .
| 3l 3 /‘/\f" ‘ Lgl g )‘; ;
R T <
@@ﬂ T @@ el
£ £
L
g § Type 4 g s
R &
il gl
L2 £2
it L L
BER g7 :mm  Unit:mm
T T O ek | 1k | @ | mime | pasmReRRksE) | BE | R | B
EDP No. R X 6&n X g2 L 2 Dn da L Ds Type Stock
3170114 R 04 X 05 x 12 45 | 0.6 0.78 | 0.98 17.6 4 1 A
3170121 R0O4 X 1 x 8 45 | 0.6 0.78 | 1.03 135 4 1 A
3170122 R04 x 1 x 12 45 | 0.6 078 | 1.17 17.2 a4 1 A
3170123 R04 X 1 X 16 50 |0.6 0.78 | 1.31 21 4 1 A
3170131 RO0O5 X 05 x 6 45 1063 | 095 | 0.98 115 4 3 A
3170132 RO0O5 X 05 x 8 45 063 | 095 | 1.02 134 4 3 A
3170133 R 05 X 05 x 10 45 |063 | 095 | 1.05 154 4 3 A
3170134 R05 X 05 x 12 45 |063 | 095 | 1.09 17.3 4 3 A
3170135 R 05 X 05 x 16 50 |063 | 095 | 1.16 21.2 4 3 A
3170136 R 05 X 05 x 18 55 |063 | 095 | 1.19 23.1 4 3 A
3170137 R 05 X 05 x 20 55 |063 | 095 | 1.23 25.1 4 8 A
3170138 R 05 X 05 x 25 60 |0.63 | 095 | 1.31 29.9 4 8 A
3170139 R 05 X 05 x 30 65 |063 |[095 | 14 34.7 4 3 A
3170140 R 05 X 05 x 35 70 |063 | 095 | 149 39.6 4 3 A
3170141 RO5 X 1 x 10 45 063 | 095 | 1.2 15.1 4 3 A
3170142 RO5 X 1 X 16 50 (063 | 095 | 141 20.7 4 3 A
3170143 RO5 X 1 x 20 55 |063 | 095 | 155 24.4 4 3 A
3170144 RO5 X 1 x 25 60 |063 | 095 | 1.73 29.1 4 3 A
3170145 RO0O5 X 1 x 30 65 |0B63 [ 095 | 1.9 33.8 4 3 A
3170146 R0O5 X 1 x 35 70 |063 | 095 | 2.07 38.5 4 3 A
3170147 RO0O5 X 1 x 40 80 |063 | 095 | 225 43.1 4 3 A
3170148 R0O5 X 1 Xx 50 90 |063 | 095 | 26 52.5 4 3 A
3170149 RO0O5 X 1 x 60 100 |0.63 | 095 | 295 61.8 4 3 A
3170150 R0O5 X 1 X 70 110 |0.63 | 0.95 | 3.3 71.2 4 3 A
3170151 R0O5 X 15 x 8 45 063 | 095 | 1.25 13 4 3 A
3170152 R0O5 X 15 x 10 45 |063 | 095 | 1.35 14.8 4 3 A
3170153 RO0O5 X 15 x 12 45 |063 | 095 | 146 16.6 4 8 A
3170154 R0O5 X 15 X 16 50 |063 | 095 | 1.67 20.2 4 3 A
3170155 RO05 X 15 x 20 55 |063 | 095 | 1.88 23.8 4 3 A
3170156 R0O5 X 15 x 25 60 |063 | 095 | 2.14 284 4 3 A
3170157 RO05 X 15 x 30 65 |063 | 095 | 24 329 4 3 A
3170158 R05 X 15 x 35 70 |063 | 095 | 2.66 37.4 4 3 A
3170161 RO0O5 X 2 X 45 80 (063 | 095 | 4 — 4 4 A
3170171 R 06 X 05 x 12 45 1076 | 1.15 | 1.28 16.9 4 3 A
3170172 R 06 X 05 x 25 60 |0.76 | 1.15 | 1.61 29.5 4 3 A
3170181 R0O6 X 1 x 12 45 10.76 | 1.15 | 147 16.6 4 3 A
3170182 R0O6 X 1 x 25 60 |0.76 | 1.15 | 1.92 28.8 4 3 A
3170191 R06 X 15 x 12 45 |0.76 | 1.15 | 1.65 16.3 4 3 A
3170192 R06 X 15 x 25 60 |0.76 | 1.15 | 2.33 28 4 3 A
3170211 R 075 X 05 x 8 45 |095 | 142 | 148 12.6 4 3 A
3170212 R 0.75 X 05 x 10 45 095 | 142 | 1.51 145 4 3 A
3170213 R 0.75 X 05 x 12 45 |095 | 142 | 1.55 16.4 4 3 A
3170214 R 0.75 X 05 X 16 55 |095 | 142 | 1.62 20.3 4 S A
3170215 R 0.75 X 05 x 20 55 |095 | 142 | 1.69 24.2 4 3 A
3170216 R 0.75 X 05 x 25 60 |095 | 142 | 1.78 29 4 3 A

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

WXL-PC-EBD

p— ) £

ﬁ i B :mm  Unit:mm
< BES BENERE RSy R Gl 21K | K | 3R | SRR TIREFEBHIERU( SEE) | PR | EF
ﬂlg o EDP No. R X 8n X B2 L 2 Da dz Le Ds Type Stock
)Iﬁg 3170217 R 0.76 X 05 X 30 65 |095 | 142 | 1.86 33.9 4 3 A
T_‘I_Z 3170218 R 0.76 X 05 X 35 70 |095 | 142 | 1.95 38.7 4 3 A
f£§ 3170221 R 0756 X 1 X 10 45 |095 | 142 | 1.66 14.2 4 3 A
%E:_U, 3170222 R 0756 X 1 X 12 45 | 095 | 142 | 1.73 16.1 4 3 A
W 3170223 R075 X 1 X 16 55 |095 | 142 | 1.87 19.9 4 3 A
>I_( 3170224 R075 X 1 X 20 55 |085 | 142 | 201 23.6 4 3 A
=) 3170225 R075 X 1 Xx 25 60 |095 | 142 | 2.18 28.3 4 3 A
c 3170226 R 075 X 1 X 30 65 |095 | 142 | 2.36 32.9 4 3 A
E 3170227 R075 X 1 X 35 70 |095 | 142 | 253 37.6 4 3 A
D 3170230 R 075 X 15 X 10 45 |095 | 142 | 1.8 14 4 3 A
3170231 R 075 X 156 X 12 45 1095 | 142 | 191 15.8 4 3 A
3170232 R 0.75 X 15 X 16 556 |095 | 142 | 212 19.4 4 3 A
3170233 R 0.75 X 15 X 20 556 |095 | 142 | 2.33 23 4 3 A
3170234 R 0.75 X 15 X 25 60 |095 | 142 | 259 27.5 4 3 A
3170235 R 0756 X 15 X 30 65 |095 | 142 | 285 32 4 3 A
3170236 R 076 X 15 X 35 70 |085 | 142 | 3.11 36.5 4 3 A
3170241 R 076 X 2 X 386 70 |095 | 142 | 4 — 4 4 A
3170271 R 1 X 05 X 8 45 | 1.26 | 1.93 | 1.98 11.6 4 3 A
3170272 R 1 X 05 X 10 45 | 1.26 | 1.93 | 202 13.6 4 3 A
3170273 R 1 X 05 X 12 45 | 1.26 | 1.93 | 205 15.5 4 3 A
3170274 R 1 X 05 X 16 50 |1.26 | 1.983 | 2.12 19.4 4 3 A
3170275 R 1 X 05 X 20 55 | 126 | 1.983 | 2.19 23.2 4 3 A
3170276 R 1 X 05 X 25 65 |1.26 | 1.93 | 2.28 28.1 4 3 A
3170277 R 1 X 05 X 30 70 |1.26 | 1.98 | 2.37 32.9 4 3 A
3170278 R 1 X 05 X 35 75 |1.26 | 1.93 | 246 37.8 4 3 A
3170279 R 1 X 05 X 40 80 |1.26 | 1.93 | 254 42.6 4 3 A
3170281 R 1 X 1 X 16 50 |1.26 | 1.93 | 2.37 18.9 4 3 A
3170282 R 1 X 1 X 20 556 |1.26 | 1.93 | 251 22.7 4 3 A
3170283 R 1 X 1 X 25 65 |1.26 | 1.93 | 2.68 27.3 4 3 A
3170284 R 1 X 1 X 30 70 |1.26 | 1.93 | 2.86 32 4 3 A
3170285 R 1 X 1 X 35 75 |1.26 | 1.93 | 3.03 36.7 4 3 A
3170286 R 1 X 1 X 40 80 |1.26 | 1.93 | 3.21 41.4 4 3 A
3170287 R 1 X 1 X B0 90 |1.26 | 1.93 | 3.56 54.4 6 3 A
3170288 R 1 X 1 X 60 100 |1.26 | 1.93 | 3.9 63.8 6 3 A
3170289 R 1 X 1 X 70 110 |1.26 | 1.93 | 425 73.1 6 3 A
3170291 R 1 X 15 X 16 50 |1.26 | 1.93 | 261 18.5 4 3 A
3170292 R 1 X 15 X 20 55 |1.26 | 1.93 | 2.82 22.1 4 3 A
3170293 R 1 X 15 X 25 65 |1.26 | 1.93 | 3.08 26.6 4 3 A
3170294 R 1 X 15 X 30 70 |1.26 | 1.93 | 3.35 31.1 4 3 A
3170295 R 1 X 15 X 35 75 |1.26 | 1.983 | 3.61 36 4 3 A
3170296 R 1 X 15 X 414 80 |126 | 193 | 4 — 4 4 A
3170301 R 1 X 2 X 315 70 |1.26 | 193 | 4 — 4 4 A
3170321 R 15 X 05 x 8 50 |24 2.95 | 2.99 14.1 6 1 A E
3170322 R 15 X 05 x 10 50 |24 2.95 | 3.03 16 6 1 A ’.IS
3170323 | R 15 X 05 x 12 55 |24 | 295 ]| 306 17.9 6 1 ==

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

WX L-PC-EBD ‘ HRE Ball Type QIXAE Q-Ball Type
L2 L2
[Type 1] %“5%—1/\? Type 3 s . N )’f
D =T 8 g o
AT o2l
L A
S L
g § I Type 4 g 5]
4 N z
n 4L ) il :
L \ L

BIR BAf7 :mm  Unit:mm ﬁ
AmS PesEe S RE LS 2K | K | IR | SRR TRERBIERI BE(E) W | PR | ER g
EDP No. R X 6&n X g2 L 2 Dn da L Ds Type Stock ﬂ:g o

3170324 R 15 X 05 X 16 55 |24 295 | 3.13 21.8 6 1 A 47%%

3170325 R 15 X 05 X 20 60 |24 295 | 3.2 25.7 6 1 A ﬂ'z

3170326 | R 15 X 05 X 25 65 |24 | 295 | 329 30.5 6 1 A %g

3170327 R 15 X 05 X 30 70 |24 295 | 3.38 354 6 1 A §§3_°|

3170328 R 15 X 05 x 35 80 |24 295 | 347 40.2 6 1 A W

3170329 R 15 X 05 x 40 85 (24 295 | 355 45 6 1 A >I_(

3170330 R 15 X 05 x 50 90 |24 295 | 3.73 54.7 6 1 A =)

3170331 R15 X 1 x 20 60 |24 295 | 351 25.1 6 1 A c

3170332 R15 X 1 x 25 65 |24 295 | 3.68 29.8 6 1 A E

3170333 R15 X 1 X 30 70 |24 295 | 3.86 34.5 6 1 A D

3170334 R15 X 1 X 35 80 (24 295 | 403 39.1 6 1 A

3170335 R15 X 1 X 40 85 (24 295 | 4.21 43.8 6 1 A

3170336 R15 X 1 x B0 90 (24 295 | 455 53.2 6 1 A

3170337 R15 X 1 X 60 100 |24 295 | 49 62.5 6 1 A

3170338 R15 X 1 X 70 110 |24 295 | 525 719 6 1 A

3170341 R 15 X 15 X 20 60 |24 2.95 | 381 24.6 6 1 A

3170342 R 15 X 15 X 25 65 |24 2.95 | 407 29.1 6 1 A

3170343 R 15 X 15 x 30 70 |24 295 | 4.33 33.6 6 1 A

3170344 R 15 X 15 x 35 80 |24 295 | 46 38.1 6 1 A

3170345 R 15 X 15 X 40 85 |24 2.95 | 486 42.6 6 1 A

3170346 R 15 X 15 x B0 90 (24 295 | 5.38 51.6 6 1 A

3170347 R 15 X 15 X 625 100 |24 295 | 6 i 6 2 A

3170351 R15 X 2 x 475 100 |24 295 | 6 — 6 2 A

3170371 R 2 x 1 X 20 65 |32 393 | 45 23.4 6 1 A

3170372 R 2 X 1 X 30 80 |32 393 | 484 32.7 6 1 A

3170373 R 2 X 1 X 40 90 |32 393 | 5.19 42.1 6 1 A

3170374 R 2 X 1 X B0 100 | 3.2 393 | 554 55.1 8 1 A

3170375 R 2 X 1 X 60 110 |32 3.93 | 5.89 64.5 8 1 A

3170381 R 2 X 15 X 442 80 |32 3.93 | 6.05 44.7 6 1 A

3170391 R 2 X 2 X 34 80 |32 3.93 | 6.04 34.5 6 1 A

3170401 R25 X 1 X 30 100 |5 495 | 58 34.7 8 1 A

3170402 R25 X 1 X 40 100 |5 495 | 6.15 44 8 1 A

3170403 R25 X 1 X 60 130 |5 495 | 6.85 62.7 8 1 A

3170411 R25 X 15 X 26.9 100 |5 495 | 6 — 6 2 A

3170412 R 25 X 15 x 65.1 130 |5 495 | 8 — 8 2 A

3170421 R25 X 2 X 50.1 130 |5 495 | 8 = 8 2 A

3170431 R 3 X 1 X 30 100 |6 595 | 6.77 32.9 8 1 A

3170432 R 3 X 1 X 40 100 |6 595 | 7.12 42.2 8 1 A

3170433 R 3 X 1 X B0 100 |6 595 | 747 51.6 8 1 A

3170434 R 3 Xx 1 X 60 110 |6 595 | 781 64.6 10 1 A

3170435 R 3 x 1 X 70 120 |6 595 | 8.16 74 10 1 A

3170436 R 3 X 1 X 80 130 |6 595 | 851 87.1 12 1 A

3170441 R 3 X 15 X 49 100 |6 595 | 8 — 8 2 A

3170451 R 3 X 2 X 36 100 |6 595 | 8 = 8 2 A

A=t A=Standard stock item.
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HIFREIER

WXL-PC-EBD #ri#t#] &l REGULAR MILLING

SR - REW

YEETEN - TREEEN

INTAAR - fHaE MILD STEELS - CARBON STEELS HARDENED STEELS - PREHARDENED STEELS
WORK MATERIAL COPPER - COPPER ALLOY FC250 - SS400 - S55C - NAKSES SKT- SKD61- NAK55-NAK8O - HPM1 - DH
~32HRC 33 ~41HRC 42 ~50HRC
én 2 Cﬁ?’;gﬁqg?f (min=) | (mm/min) | gp Pf (min=) | (mm/min) | gp Pf (min=) | (mm/min) | gp Pf (min=) | (mm/min) | gp Pf
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
? 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
0.5 T 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
o1 E 03 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
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
35 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 T 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
E 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
.12 32,000 600 | 0.02 0.03 |32000| 300 |0.01 0.015 | 32,000 200 |0.01 0.015 | 32,000 200 | 0.005 | 0.005
05 T . | 32,000 450 | 0.02 0.02 |32000| 300 |0.01 0.01 32,000 200 |0.01 0.01 32,000 200 | 0.01 0.01
018 5 3 03 32,000 450 | 0.02 0.02 |32000| 300 |0.01 0.015 | 32,000 200 | 0.01 0.015 | 32,000 200 | 0.005 | 0.005
! T 32,000 450 | 0.02 0.02 |32000| 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 0.05 | 32,000 400 |0.015 |0.025 | 32,000 300 |0.015 |0.02 32,000 300 |0.01 0.01
T 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
0.5 T 27,000 450 | 0.02 0.05 | 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 | 0015 | 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 0.05 |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 0.015
05 E 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
8 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 0.05 |32000| 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 0.05 |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 |32000| 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 |25000| 250 |0.03 |0.06 24,000 200 |0.03 |0.04 24,000 200 |0.02 |0.02
0.5 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
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
? 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 |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 |25000| 250 |0.03 |0.06 24,000 200 |0.03 |0.04 24,000 200 |0.02 |0.02
. T 30,000 375 | 0.045 | 0.12 |25000| 250 |0.03 |0.06 24,000 200 |0.03 |0.04 24,000 200 |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
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
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
05 E 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
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
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
? 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
IRR W Y
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WORK MATERIAL COPPER - COPPER ALLOY FC250 - SS400 - S55C - NAKSES SKT- SKD61- NAKS5-NAK8O - HPM1 - DH
~32HRC 33 ~41HRC 42 ~50HRC
T8 | e | EANGR s o DRE(mm) wha pteEe| EREmm) s |eEe| REmm) s | eEe| UREmm)
R | ¥f %ﬁE? Rg]c)%%?u; SPEED FEED DEPTH OF CUT SPEED FEED DEPTH OF CUT SPEED FEED DEPTH OF CUT SPEED FEED DEPTH OF CUT
én Cunghnge  (MIN~) | (mm/min) | gp Pf (min=) | (mm/min) | gp Pf (min=") | (mm/min) | gp Pf (min=") | (mm/min) | gp Pf
6 28,000 750 | 0.075 | 0.2 25,000 500 |0.05 |O0.1 21,000 300 |0.05 |0.08 21,000 300 |0.05 |0.05
8 28,000 750 | 0.075 | 0.2 25,000 | 500 |0.05 |O0.1 21,000 300 |0.05 |0.08 21,000 300 |0.05 |0.05
10 21,000 450 | 0075 | 0.15 | 19,000 300 |0.05 |0.1 16,000 200 |0.05 |0.08 16,000 200 |0.05 |0.05
12 21,000 450 | 0075 | 0.15 | 19,000| 300 |005 |0O.1 16,000 200 |0.05 |0.08 16,000 200 |0.05 |0.05
05 16 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 0.025
~ 18 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 0.025
20 18,000 300 | 0.06 0.12 |17000| 200 |0.03 |0.05 14,000 150 |0.03 |0.04 14,000 150 | 0.01 0.025
25 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
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
35 13,000 300 | 0.04 0.12 | 13,000 200 |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 |O0.1 21,000 300 |0.05 |0.08 21,000 300 |0.05 |0.05
16 21,000 450 | 0.075 | 0.15 | 19,000| 300 |005 |0.1 16,000 200 |0.05 |0.08 16,000 200 |0.05 |0.05
20 21,000 450 | 0.075 | 0.156 | 17,000| 200 |0.03 |0.05 14,000 150 |0.03 |0.04 14,000 150 |0.01 0.02
25 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 0.02
0.5 . 30 0.3° | 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
35 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
40 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
50 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
60 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
70 12,000 300 | 0.06 0.12 (13,000 200 |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 |0.05 |O0.1 21,000 300 |0.05 |0.08 21,000 300 |0.05 |0.05
10 28,000 750 | 0.075 | 0.2 25,000 500 |0.05 |O0.1 21,000 300 |0.05 |0.08 21,000 300 |0.05 |0.05
12 28,000 750 | 0.075 | 0.2 25,000 500 |0.05 |O0.1 21,000 300 |0.05 |0.08 21,000 300 |0.05 |0.05
15 16 21,000 450 | 0075 | 0.15 | 19,000 300 |005 |O.1 16,000 200 |0.05 |0.08 16,000 200 |0.05 |0.05
|20 21,000 450 | 0075 | 0.15 | 19,000| 300 |005 |O.1 16,000 200 |0.05 |0.08 16,000 200 |0.05 |0.05
25 21,000 450 | 0075 | 0.15 | 19,000| 300 |005 |O.1 16,000 200 |0.05 |0.08 16,000 200 |0.05 |0.05
30 21,000 450 | 0075 | 0.15 | 19,000 300 |0.05 |0.1 16,000 200 |0.05 |0.08 16,000 200 |0.05 |0.05
35 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 | 0.075 | 0.15 | 19,000| 300 |005 |0.1 16,000 200 | 005 |0.08 16,000 200 |0.05 |0.05
05" 12 20,000 450 | 0.09 024 |17,000| 300 |006 |0.12 14,000 200 |0.06 |O0.1 14,000 200 |0.06 |0.06
" |es 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
o | T 12 B 20,000 450 | 0.09 024 |17000| 300 |0.06 |0.12 14,000 200 |0.06 |0.1 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 12 20,000 600 | 0.09 024 |17000| 450 |0.06 |0.12 14,000 300 |0.06 |O0.1 14,000 300 |0.06 |0.06
~ |as 20,000 450 | 0.09 024 |17000| 300 |0.06 |0.12 14,000 200 | 0.06 |O0.1 14,000 200 | 0.06 |0.06
8 18,000 750 | 0.14 0.3 15,000 500 |0.08 |0.15 12,000 350 |0.08 |0.15 12,000 300 |0.08 |0.15
10 17,000 450 | 0.14 0.3 15000| 300 |0.08 |0.15 12,000 250 |0.08 |0.15 12,000 250 |0.08 |0.15
0.75| 0.5 |12 0.3° | 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 |0.156
16 17,000 450 | 0.12 0.24 | 15000, 300 |0.08 |0.12 12,000 250 | 0.08 |O0.1 12,000 250 | 0.075 | 0.1
20 13,000 300 | 0.12 0.2 12000 200 |0.06 |O0.1 9,500 150 |0.06 |O0.1 9,500 150 [0.05 |O0.1
RR W:ap
DEPTH OF CUT Z Pf/////A
1. EEARNIMERBRINARTIIIN , RIMRZER TETTRIR. 1. Highly rigid machines and tool holders should be used. If not, machining should be kept below
2. BAREESTENHIIEE. 2 %bo?’e g’ne?hone% C‘]ng"’lfs ¢ at level f
3. i%{;‘EFHEAI{ﬁFM*#Em’&&E’\Jtﬂéﬂiﬂaﬁﬂ, Eﬁ?&%ﬁ?ﬁ;’“iﬂg . ool vibrations shou e kept at a minimum level for maX|mur_n accuracy.
4. EIETAIS N B R M R T0% At & Porthe A of o1 oss O removal O 6Silue, roce 6 cotbes depth and feec 10 70%
(55- %Ja;:];?‘M_n_%%ﬁf&@%Dilq;ﬁ;%%é\gﬁéjgggi%;@?gﬁ'%’&237]”1 5. (l;/lorel stable higr:\-fgeAiAmachinring indcorners can be attained by setting an R insertion or
3 AI32 2 EZXEREINsE 1o ti t i ide.
7. 1hﬁ§4§5}\%Eiﬁﬁ?&ﬁ{ﬁl«ijﬁﬁ%ﬂ%@ﬁg&?, 6. V\?r?:neéﬂtlt?r?golgadeﬂuctua;)e;sn;ﬁftrl\geczlrnirs, etc.) or when high precision is
8. {IHIREEMRARIN TEEER RS iSE S RIN TR, 7 \X;ehquiredt,tpe 5‘:“" to t°°’t"t1’°' tt:‘]e rotational szed. i 6. reduce the feed
Shroshi iy e S oAy . en cutting at greater than the recommended cutting angle, reduce the feed. -
?0 ﬁﬁgﬁ%{%ﬂfﬁfg,iﬂﬁmﬁ&g%&ﬂt@ﬂﬁlﬁ?ﬁﬁﬁe 8. When cutting load is fluctuating, or when higher milling accuracy is required, keep machining
- S VS, ERIESIMIT SRR, conditions below the above-mentioned values.
1. IERHERTARIN T EEEIN T, 9. When the rotational speed does not meet the recommended conditions, reduce the feed in

12. A BRI T RS SR
13. 15 ﬂ‘:isz/J\Bj‘ls?zﬁ%@ﬁﬁl&ﬁ%ﬂﬁtﬂé]ﬁ}ﬂlfﬁ]})&n

proportion to the RPM that is suitable for your machine.

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

adjusted individually based on actual machining conditions.

. The cutting conditions are intended for intermediate machining after roughing.
. When the work includes extensive roughing including flat areas, chattering is more likely to occur.
. If the cutting depth is shallow, increase the cutting speed appropriately to minimize chattering.
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WXL-PC-EBD #5i# )8l REGULAR MILLING

2 4R
2 43
g M
5 &
g ; N BB - REW VAR - FREEIN
PIE  uomuamcia |  coreemoommimaor | Hebbo Sui08 Sook NG el R RARBB A
ﬁ” % \ __ ~32HRC __ 33 ~41HHC_E 42 ~50HHCLE
,{L‘F g &n e %Euﬁ?wgﬁqg‘ef (min=) | (mm/min) | gp Pf (min=) | (mm/min) | gp Pf (min=") | (mm/min) ap Pf (min=") | (mm/min) ap Pf
%% 25 | 13000| 300 |0.12 |02 [12000| 200 |006 |O. 9500| 150 |006 |O0.1 9500| 150 |005 |O.1
05° |30 13,000| 300 (012 |02 [12000| 200 |006 |O. 9500| 150 |006 |O0.1 9500 150 |0.035 | 0.1
35 | 13000 300|009 |02 |12000| 200 |006 |O.1 9500| 150 |0.06 |O.1 9500| 150 |[0.03 |O.1
10 18000| 750 (0.14 |03 |15000| 500 |0.08 |0.15 | 12000 350 (008 |0.15 | 12000| 300 |[008 |0.15
2 | 17,000 450 (0.14 | 03 |15000| 300 (008 |0.15 | 12000 250 (008 |0.15 | 12000| 250 |[0.08 |0.15
6 | 17,000 450|012 |03 |15000| 300 |008 |0.15 | 12000 250 (0.08 |0.15 | 12000| 250 |0.08 |0.15
1 |20 | 17.000| 450 |[0.12 | 024 |15000| 300 |008 |0.12 | 12000 250 |0.08 |O0.1 12000| 250 |0.075 |01
25 | 17,000 450 (0.12 | 024 |15000| 300 |008 |0.12 | 12000 250 |0.08 |O.1 12000 250 |[005 |[O.1
lao | [13000] 300|009 |02 [12000] 200 [008 |01 9500| 150 |006 |O0.1 9500| 150 |003 |0.
075 a5 | 08 13000 300 (009 |02 |12000| 200 |006 |O.1 9500| 150 | 006 |0.1 9500| 150 |002 |0.1
10 18000| 750 (0.2 |03 |15000| 500 (008 |0.15 | 12000 350 (0.08 |0.15 | 12000| 300 (008 |0.15
2 | 17,000 450 (0.2 |03 |15000| 300 (008 |0.15 | 12000 250 |(0.08 |0.15 | 12000| 250 [0.08 |0.15
6 | 17,000 450|012 |03 |15000| 300 |008 |0.15 | 12000 250 |0.08 |0.15 | 12000| 250 (008 |0.15
1520 | 17,000 450|012 |03 |15000| 300 |008 |0.15 | 12000, 250 |0.08 |0.15 | 12000| 250 |[0.08 |0.15
25 | 17,000 450 (0.12 | 024 |15000| 300 |008 [0.12 | 12000 250 |0.08 |O.1 12000| 250 |0.075 |0.1
130 | 17,000 450 [0.12 | 024 |15000| 300 [008 [0.12 | 12000 250 |0.08 |O.1 12,000| 250 |0.075 |0.1
35 | 13,000| 300 |0075| 02 |12000| 200 |006 |O0.1 9500| 150 |006 |[0.1 9500| 150 |005 |O0.1
2 |386 17,000 450 (0.12 | 024 |15000| 300 |008 [0.12 | 12000 250 |0.08 |O0.1 12,000 250 |0.075 |0.1
8 16,500 | 1,050 | 0.2 056 |16500| 700 |O.1 028 | 13500 500 |O0.1 028 | 13500 500 |O0.1 0.2
o | 16,500 | 1,050 |0.2 056 |16500| 700 |O0.1 028 | 13500 500 |O.1 028 | 13500 500 |O0.1 0.2
2 | 16,500 | 1,050 | 0.2 056 |16500| 700 |0.1 |028 | 13500 500 |01 |0.28 |13500| 500 |O.1 0.2
16 | 14000 750 (0.15 | 056 |13000| 500 |0.1 |028 |10000| 300 (0.1 |0.28 | 10,000/ 300 |O.1 0.2
05|20 | 14000 750 |0.15 | 056 |13000| 500 |01 |028 | 10,000/ 300 (0.1 |028 | 10000| 300 |O.1 0.2
El 11,000 375 |0.15 | 042 |10,000| 250 |0.1 |0.21 8000| 200 (0.1 |0.18 8000| 200 |006 |O0.1
130 | 11,000/ 375 |0.15 | 042 | 10,000 250 (0.1 |0.21 8000 200 (0.1 |0.18 8000 200 |006 |O0.
135 | 11,000/ 375 |0.15 | 042 |10000| 250 |0.1 |0.21 8000| 200 (0.1 |0.18 8000 200 |006 |O0.
a0 | 11,000 375 |0.15 | 042 |10000| 250 |0.1 |0.21 8000| 200 (0.1 |0.18 8000| 200 |006 |0.
16 16,500 | 1,050 | 0.2 056 |16500| 700 (0.1 |028 | 13500 500 |01 |028 | 13500| 500 |01 |02
20 | 14,000 750 | 0.2 056 |13,000| 500 |O.1 028 | 10000/ 300 [0.1 [028 |10000| 300 |0.1 |02
25 | 14000 750 [0.15 | 056 |13,000| 500 |O.1 028 | 10,000 300 |O.1 028 | 10000 300 |01 |02
1 |30 | 03 [11.000] 375|015 | 042 |10000| 250 0.1 0.21 8000| 200 |0.1 018 | 8000| 200 |008 |[O.1
1 [35 | 11,000 375|015 | 042 |10,000| 250 |O.1 021 8000 200 |O.1 0.18 | 8000| 200 008 |O.1
a0 | 11,000 375|015 | 042 |10,000| 250 |O.1 021 8000 200 |O.1 0.18 | 8000| 200 |[006 |O.1
50 | 11,000 375|015 | 042 |10,000| 250 |O.1 021 8000| 200 |O0.1 018 | 8000| 200 |006 |O.1
60 | 11,000 8375|015 | 042 |10,000| 250 |O.1 021 8000| 200 |O0.1 0.18 | 8000| 200 |[006 |O.1
170 | 11,000 375 |0.15 | 042 [10,000| 250 |0.1 |0.21 8000| 200 |01 |[0.18 | 8000| 200 |0.06 |O.1
16 16,500 | 1,050 | 0.2 056 |16500| 700 |0.1 [028 | 13500 500 |01 |0.28 | 13500| 500 |O.1 0.2
20 | 16,500 | 1,050 | 0.2 056 |16500| 700 |0.1 [028 | 13500 500 |01 |0.28 | 13500| 500 |O.1 0.2
155 14000( 750 |0.15 | 056 |13000| 500 |0.1 [028 | 10000| 300 |0.1 |028 | 10,000/ 300 |01 |02
30 14000 750 [0.15 | 056 |13000| 500 |01 |028 | 10,000| 300 (0.1 |028 | 10000 300 |01 |02
135 | 14,000| 750 |0.15 | 056 |13000| 500 |0.1 [0.28 | 10000| 300 |01 |028 | 10,000/ 300 |01 |02
1415 11,000 375 |0.15 | 042 |10000| 250 |0.1 |0.21 8000| 200 |O0.1 018 | 8000| 200 |006 |O.1
2 |315 14000| 750 |0.15 | 056 |13,000| 500 |O.1 028 | 10000 300 |O.1 028 | 10000 300 |O.1 0.2
8 15,000 | 1,200 |0.2 084 | 9500| 800 |0.15 |042 7500| 600 |0.15 |042 | 7500 600 |0.15 |0.3
1o | 15,000 | 1,200 | 0.2 084 | 9500| 800 |0.15 |042 7500| 600 |0.15 |042 7500 600 |0.15 |03
2 | 12,000| 900 | 0.2 084 | 9500| 600 |0.15 |042 7500| 400 |[0.15 |0.36 7500 400 |0.15 |03
15 0.5°E g |10000] 00 02 084 | 9500| 600 |0.15 |042 7500| 400 |[0.15 |0.36 7500| 400 |0.15 |03
20 10,000| 450 | 0.2 084 | 8500| 300 |0.15 |042 6500 250 |0.15 |0.36 6500| 250 |0.15 |03
25 | 10,000| 450 |0.2 084 | 8500| 300 |0.15 |042 6500 250 |0.15 |0.36 6500 250 |0.15 |0.3
130 | 10,000| 450 | 0.2 084 | 8500| 300 |0.15 |042 6500 250 |0.15 |0.3 6500| 250 (009 |0.15
35 | 10,000| 450 | 0.2 084 | 8500| 300 |0.15 |042 6500 250 |0.15 |03 6500 250 |009 |0.15
1 N
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WORK MATERIAL COPPER - COPPER ALLOY FC250 - 55400 - S55C - NAKS5 SKT: SKDB1 - NAK55-NAKBO- HPM1 - DH
~32HRC 33 ~41HRC 42 ~50HRC
o |88 [ae D00 s [ema| RO | e femn RGO s [wewm| SARCO) | s [wews] OEEC0
6n e Dﬁow;gdg‘een (min=) | (mm/min) | gp Pf (min=") | (mm/min) | gp Pf (min=) | (mm/min) | gp Pf (min=") | (mm/min) | gp Pf
05 40 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
50 9,000 375 | 0.2 0.84 7,600 2560 |0.15 |042 6,000 200 (0.15 |03 6,000 200 |0.09 |0.15
20 10,000 900 | 0.2 0.84 9500| 600 |0.15 |042 7,500 400 |0.15 |0.36 7,500 400 |0.15 |03
25 10,000 450 | 0.2 0.84 8,500 300 |0.15 |042 6,500 250 |0.15 |0.36 6,500 2560 |0.15 |03
30 10,000 450 | 0.2 0.84 8,500 300 |0.15 042 6,500 250 |0.15 |0.36 6,500 250 (0.15 |03
» 35 10,000 450 | 0.2 0.84 8500| 300 |0.15 |042 6,500 250 |0.15 |03 6,500 250 |0.09 |0.15
40 10,000 450 | 0.2 0.84 8,500 300 |0.15 042 6,500 250 |0.15 0.3 6,500 2560 |009 |0.15
50 9,000 375 | 0.2 0.84 7,500 250 |0.15 042 6,000 200 |0.15 0.3 6,000 200 |009 |0.15
60 | 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
15 70 03 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
20 10,000 900 | 0.3 0.84 9,500 600 |0.15 042 7,500 400 |0.15 0.36 7,500 400 |0.15 0.3
25 10,000 450 | 0.25 0.84 8500| 300 |0.15 |042 6,500 250 |0.15 |0.36 6,500 250 |0.15 0.3
30 10,000 450 | 0.25 0.84 8500| 300 |0.15 |042 6,500 250 |0.15 |0.36 6,500 2560 |0.15 |03
.35 10,000 450 | 0.25 0.84 8500| 300 |0.15 |042 6,500 250 |0.15 |0.36 6,500 250 |0.15 0.3
15 40 10,000 450 | 0.25 0.84 8500| 300 |0.15 |042 6,500 2560 |0.15 |0.36 6,500 250 (0.15 |03
50 10,000 450 | 0.2 0.84 8500| 300 |0.15 |042 6,500 250 |0.15 |03 6,500 250 |0.09 |0.15
62.5 10,000 450 | 0.2 0.84 8,600 300 |0.15 | 042 6,500 2560 | 0.15 |03 6,500 2560 |0.09 |0.15
475 10,000 450 | 0.25 0.84 8,500 300 |0.15 |042 6,500 250 |0.15 |0.36 6,500 2560 (0.15 |03
20 9,000 900 | 05 1.28 7500 | 600 |02 0.64 6,000 400 | 0.2 06 6,000 400 |0.2 04
30 7,000 600 | 0.5 1.28 6,000 | 400 |0.2 0.64 5,000 250 |02 0.6 5,000 250 |02 04
1° |40 7,000 600 | 04 1.28 6,000 | 400 |02 0.64 5,000 250 | 0.2 0.56 5,000 260 |0.12 |03
2 50 0.5° 7,000 600 |04 1.28 6,000 | 400 |02 0.64 5,000 250 |02 0.56 5,000 260 |0.12 |0.2
60 5,000 375 | 0.35 1.28 5000| 250 |02 0.64 4,000 200 | 0.2 0.56 4,000 200 |0.12 |02
1.5°|44.2 7,000 600 | 0.5 1.28 6,000 | 400 |02 0.64 5,000 250 |0.2 06 5,000 250 |02 04
2° |34 7,000 600 | 0.5 1.28 6,000 | 400 |02 0.64 5,000 250 |02 0.6 5,000 250 |02 05
30 7,000 750 | 0.6 1.8 6,500 500 |0.25 0.9 5,000 400 |0.25 0.7 5,000 400 |025 |05
1° |40 6,000 750 | 0.6 1.8 5,000 500 |0.25 0.9 4,000 250 |0.25 0.7 4,000 250 |0.25 0.5
60 . 5,000 600 | 0.4 1.8 4,000| 400 |025 0.9 4,000 200 |0.25 0.6 4,000 200 |02 0.25
s .|26.9 05 9,000 | 1,350 | 0.6 1.8 6,500 900 |0.25 0.9 5,000 750 |0.25 0.7 5,000 750 |0.25 0.5
15 65.1 6,000 750 | 0.6 1.8 5000| 500 |025 |0.9 4,000 2560 |025 |07 4,000 250 |025 |05
2" |50.1 6,000 750 | 0.6 1.8 5000 500 |0.25 |09 4,000 250 (025 |0.7 4,000 250 |0.25 0.5
30 7,000 | 1,200 | 0.75 24 5500 800 |03 1.2 4,500 600 |0.3 0.96 4,500 600 |0.3 0.6
40 5,000 600 | 0.75 24 4,000| 400 |03 1.2 4,000 300 |03 0.96 4,000 300 |03 0.6
. |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
! 60 . 5,000 600 | 0.6 24 4,000| 400 |03 1.2 4,000 300 |03 0.96 4,000 300 |03 0.6
s 70 05 5,000 600 | 0.6 24 4,000| 400 |03 1.2 4,000 300 |03 0.96 4,000 300 |03 0.3
80 5,000 600 | 045 24 4000| 400 |02 1.2 4,000 300 |0.2 0.96 4,000 300 |02 03
1.5° |49 5,000 600 | 0.6 24 4,000| 400 |03 1.2 4,000 300 |03 0.96 4,000 300 |03 06
2° |36 7,000| 1,200 | 0.75 24 5,500 800 |03 1.2 4,500 600 |03 0.96 4,500 600 |03 06
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Highly rigid machines and tool holders should be used. If not, machining should be kept below
above-mentioned conditions.

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

Use a suitable cutting fluid with high smoke retardant properties.

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

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

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

required, be sure to control the rotational speed.

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

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

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

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

adjusted individually based on actual machining conditions.

. The cutting conditions are intended for intermediate machining after roughing.
. When the work includes extensive roughing including flat areas, chattering is more likely to occur.
. If the cutting depth is shallow, increase the cutting speed appropriately to minimize chattering.
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IR EIER

WXL-PC-EBD =% &l HGH-SPEED LIGHT MILLING

BB - REFW

RN - FREEIN

INTARt - HEE MILD STEELS - CARBON STEELS HARDENED STEELS - PREHARDENED STEELS
WORK MATERIAL COPPER - COPPER ALLOY FC250 - SS400 - S55C - NAKSE5S SKT- SKD61- NAK55-NAK8O - HPM1- DH
~32HRC 33 ~41HRC 42 ~50HRC
&n 2 Cﬁ?’;gﬁqg?f (min=) | (mm/min) | gp Pf (min=) | (mm/min) | gp Pf (min=" | (mm/min) ap Pf (min=") | (mm/min) ap Pf
1 50,000 440 | 0.007 | 0.01 |50,000 360 | 0.005 | 0.005 | 50,000 340 | 0.005 | 0.005 | 50,000 340 | 0.005 | 0.005
| 15| 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
05| 2 | 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
01 E 03 50,000 320 | 0.007 | 0.01 |38,000 230 | 0.005 | 0.005 | 38,000 210 | 0.005 | 0.005 | 37,000 200 | 0.005 | 0.005
3 50,000 250 | 0.007 | 0.01 | 38,000 200 | 0.005 | 0.005 | 38,000 180 | 0.005 | 0.005 | 37,000 150 | 0.003 | 0.005
35 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[4 ] 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
| 45| 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
L2 50,000 730 | 0.007 | 0.02 |50,000 600 | 0.005 | 0.01 50,000 570 | 0.005 | 0.01 50,000 570 | 0.005 | 0.005
015 05 |3 | 0.3 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
. 3 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
! 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
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
02 E 0.3 45,000 480 | 0.007 | 0.02 |40,000 420 | 0.005 | 0.01 40,000 400 | 0.005 | 0.01 40,000 400 | 0.005 | 0.01
6 40,000 400 | 0.007 | 0.01 | 36,000 370 | 0.005 | 0.005 | 36,000 350 | 0.005 | 0.005 | 35,000 340 | 0.005 | 0.005
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
'8 | 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 | 0.01 0.01 38,000 470 | 0.01 0.01
8 30,000 760 | 0.007 | 0.02 | 30,000 400 | 0.005 | 0.01 30,000 380 | 0.005 | 0.01 29,000 360 | 0.005 | 0.01
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
o | 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
a2 | 30,000 760 | 0.007 | 0.02 |30,000 400 | 0.005 | 0.01 30,000 380 | 0.005 | 0.01 29,000 360 | 0.005 | 0.01
2 50,000 | 1,550 | 0.03 0.06 |50,000| 1,200 |0.02 |0.03 50,000 | 1,100 |0.02 |0.03 50,000 | 1,100 |0.02 |0.03
a4 | 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
'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
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
o | 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 16 | 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
'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
1 I 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
10 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 48,000| 1,500 [0.04 |0.06 48,000| 1,500 [0.04 |0.04
. 6 | 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
05 |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 | o3 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
6 | 24,000 720 | 0.01 0.04 | 23,000 450 | 0.005 | 0.01 23,000 420 | 0.005 | 0.01 23,000 420 | 0.005 | 0.015
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WORK MATERIAL COPPER - GOPPER ALLOY FG250 - 85400 - S55C - NAKES SKT- SKD61- NAKE5-NAKBO - HPM1- DH
~32HRC 33 ~41HRC 42 ~50HRC
n | BB |ox|iGe o2, mmmw TEROD | sop wems) JERDD ew \wemm) DRRGG | es asww) DERGG
6n e Dﬁ“mgf\gn;g (min=") | (mm/min) | gp Pf (min=") | (mm/min) | gp Pf (min=) | (mm/min) | gp Pf (min=") | (mm/min) | gp Pf
6 47,000 | 2,860 | 0.075 | 0.2 36,000 | 2,300 | 005 |O0.1 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 |O0O.1 27,000| 1,600 005 |0.08 27,000| 1,600 |0.05 |0.05
10 27,000 | 2,000 | 0.075 | 0.15 | 26,000 | 1,600 |0.05 |O0.1 26,000 | 1,500 |0.05 |0.08 26,000 | 1,500 |0.05 |0.05
12 24,000 | 1,400 |0.015 | 0.04 |22,000| 1,100 | 0.01 0.02 22,000 | 1,000 | 0.01 0.05 21,000 950 | 0.01 0.02
.16 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
05 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
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
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
30 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
35 15,000 550 | 0.005 | 0.03 | 14,000 450 | 0.005 | 0.01 12,000 400 | 0.005 | 0.01 11,000 350 | 0.005 | 0.01
10 30,000 | 2,350 | 0.075 | 0.15 | 27,000 | 1,700 |0.05 |O0.1 27,000 1,600 005 |0.05 27,000| 1,600 |0.05 |0.05
16 24,000 | 1,400 |0.015 | 0.04 |22,000| 1,100 | 0.01 0.02 22,000 | 1,000 | 0.01 0.02 21,000 950 | 0.01 0.02
20 24,000 | 1,000 | 0.015 | 0.04 | 22,000 770 | 0.01 0.02 22,000 700 | 0.01 0.02 21,000 680 | 0.01 0.015
25 24,000 | 1,000 | 0.015 | 0.04 | 22,000 770 | 0.01 0.02 22,000 700 | 0.01 0.02 21,000 680 | 0.01 0.015
05 1 30 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
40 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
70 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 | 2,860 | 0.075 | 0.2 36,000 | 2,300 | 005 |O0.1 36,000 | 2,100 |0.05 |0.08 36,000 | 2,100 |0.05 |0.05
10 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
12 30,000 | 2,350 | 0.075 | 0.15 | 27,000 | 1,700 |0.05 |O0.1 27,000| 1,600 |0.05 |0.08 27,000 | 1,600 |0.05 |0.05
15 16 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
20 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
25 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
30 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
35 24,000 | 1,000 | 0.015 | 0.04 | 22,000 770 | 0.01 0.02 22,000 700 | 0.01 0.02 21,000 680 | 0.01 0.02
2" |45 24,000 | 1,400 |0.015 | 0.04 |22,000| 1,100 | 0.01 0.02 22,000 | 1,000 |0.01 0.02 21,000 950 | 0.01 0.02
05 12 30,000 | 2,000 | 0.09 0.21 | 25,000 | 1,700 |0.06 |0.12 25,000 1,600 006 |O0O.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
.12 . | 30,000 | 2,200 | 0.09 0.21 | 25,000 | 2,000 [0.06 |0.12 25,000 | 2,000 (006 |0.1 25,000 | 1,900 |0.06 |0.06
06 |1 25 03 30,000 | 2,000 | 0.04 0.21 | 25,000 | 1,700 |0.06 |0.09 25,000 | 1,600 |0.06 |0.05 25,000 | 1,600 |0.02 |0.03
15 12 30,000 | 2,200 | 0.09 0.21 | 25,000 | 2,000 [0.06 |0.12 25,000 | 2,000 (006 |O0O.1 25,000 | 1,900 |0.06 |0.06
25 30,000 | 2,000 | 0.05 0.21 |25000| 1,700 |0.06 |0.12 25,000 | 1,600 006 |O.1 25,000 | 1,600 |0.05 |0.06
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Highly rigid machines and tool holders should be used. If not, machining should be kept below
above-mentioned conditions.

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

Use a suitable cutting fluid with high smoke retardant properties.

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

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

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

required, be sure to control the rotational speed.

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

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

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

10. 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.

12. 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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ISR EER

WXL-PC-EBD =& #ll HIGH-SPEED LIGHT MILLING

= 4R
2 48
g M
5§ &im
g " N ZBEIFW - RN VEREN - FREELN
= BN DS 00 SESR Rieess R RN NAkes NAKBD Mo DA
= WORK MATERIAL COPPER - COPPER ALLOY
I%U Z ‘ _ ~32HRC _ 33 ~41HRC 42 ~50HRC
28 |88 |mx\BAE g meme DRROD | wme wewe TREOD O ms aeme) DRR0D | wr aeme) JREoD
,{L‘F g on | %2 Rﬁmﬂz;?gﬂ (min=) | (mm/min) | gp Pf (min=") | (mm/min) | gp Pf (min=1) | (mm/min) ap Pf (min=1) | (mm/min) ap Pf
%% 8 32,000 | 3000 |[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
10 30,000 | 2650 |0.12 | 0.3 |24,000| 2,300 |0.075 |0.15 | 24,000| 2,700 |0.075 |0.12 | 24,000| 2,100 | 0.075 | 0.1
12 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 |0.075 | 0.1
o5 18 24000 1,400 [0.12 | 02 |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 02 [18000| 1,200 |0.05 |0.1 18,000| 1,700 005 |0.07 | 17,000| 1,100 | 003 |0.03
25 22,000 | 1,100 | 0.1 02 |[18000| 1,000 |0.05 |0.1 18000| 900 |[005 |007 | 17000 900 |002 |003
30 22,000 | 1,100 | 0.075 | 0.2 |18,000| 1,000 | 0.035 | 0.1 18000| 900 |0035 |0.07 | 17000| 900 |001 |003
35 20,000 | 1,000 |0.05 | 02 |[17,000| 9,000 |003 |0. 17,000/ 800 [003 |007 | 15000| 800 |0.01 |0.03
10 32,000| 3000 |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
12 30,000 | 2650 |0.12 | 0.3 |24,000| 2,300 |0.075 |0.15 | 24,000| 2,700 |0.075 |0.12 | 24,000| 2,100 | 0.075 | 0.1
16 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 |0.075 | 0.1
075/ 1° |20 | 0.3° |24,000| 1,400 |[0.12 | 02 |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 02 [18000| 1,200 |0.05 |0.1 18,000 | 1,700 005 |0.09 | 17,000| 1,100 |0.05 |0.06
30 22,000 | 1,400 |0.07 | 02 |[18000] 1,200 |005 |0. 18,000| 1,700 005 |0.07 | 17,000| 1,100 | 003 |0.03
35 22,000| 1,700 |0.07 | 02 |[18000]| 1,000 005 |O0.1 18000| 900 |[005 |007 | 17000 900 |002 |003
10 32,000 | 3000 [0.12 | 03 [30,000| 2,900 |0.075 |0.15 | 30,000| 2,700 |0.075 |0.12 | 30,000| 2,700 | 0.075 | 0.1
12 32,000 | 3000 [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 |0.15 | 24,000| 1,900 |0.075 |0.12 | 24,000| 1,900 |0.075 | 0.1
15° |20 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 |0.1
25 24,000 | 1,400 | 0.1 02 |21,000| 1,400 |0.075 | 0.1 21,000| 1,300 |0.075 |0.09 | 21,000| 1,300 |0.05 |0.06
30 24,000 | 1,400 | 0.1 02 [21,000| 1,400 |0.075 | 0.1 21,000| 1,300 |0.075 [0.09 | 21,000| 1,300 |0.05 |0.06
35 22,000 | 1,400 |0.05 | 02 |[18000]| 1,200 005 |0.1 18,000 | 1,700 005 |0.07 | 17,000| 1,100 |0.02 |0.03
2 |386 24,000 | 1,400 | 0.1 02 |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 | 3350 [0.15 | 04 |25000/| 2600 (0.1 |02 25,000 | 2400 |0.1 02 23,000| 2200 |0.1 02
10 22,000 | 3050 |0.15 | 04 |20000/| 2400 |01 |02 20,000 | 2,200 |0.1 02 19,000 | 2,000 |0.1 02
12 22,000 | 3050 |0.15 | 04 |20000/| 2400 |01 |02 20,000| 2,200 |0.1 0.2 19,000 | 2,000 |0.1 0.2
16 15,000 | 2400 (015 | 0.3 |[15000/| 1,800 0.1 |02 15,000 | 1,700 | 0.1 02 14,000 1,500 |0.1 02
05° |20 15,000 | 2200 (015 | 02 |[14000| 1,700 [0.1 |0. 14,000 | 1,600 | 0.1 0.1 13,000 1,400 |0.1 0.1
25 12,000 | 1,200 | 0.1 02 |[12000| 1,200 |0.05 |0.1 11,000| 1,700 |005 |0.1 10,000| 1,000 |0.05 |01
30 12,000 | 1,000 | 0.1 02 |12000| 1,000 |0.05 |0.1 11,000 900 |005 |0.1 10000| 800 [0.05 |01
35 12,000 | 1,000 [0.075 | 0.2 |12,000| 1,000 [003 |0. 11,000/ 900 [003 |01 10,000/ 800 |0.03 |01
40 12000| 800|005 | 02 |[12000| 800|002 |O0. 11,000/ 800 [002 |01 10000| 700 |0.02 |01
16 22,000 | 3050 [0.15 | 04 |20000| 2400 |01 |02 20,000 | 2,200 |0.1 02 19,000 | 2,000 |0.1 02
20 15,000 | 2400 (015 | 03 |[15000| 1,800 0.1 |02 15,000 | 1,700 | 0.1 0.2 14,000 | 1,500 |0.1 02
25 15,000 | 2200 [0.15 | 02 [14,000| 1,700 [0.1 |0. 14,000 | 1,600 | 0.1 0.1 13,000 1,400 |0.1 0.1
1 30 | 0.3° |14000| 2200 [0.15 | 02 |[14000| 1,700 [0.1 |01 14,000 1,600 | 0.1 0.1 13,000 | 1,400 [007 |01
1" |35 12,000 | 1,200 | 0.1 02 |[12000| 1,200 |0.05 |0.1 11,000| 1,700 005 |0.1 10,000| 1,000 |0.05 |01
40 12,000 | 1,000 | 0.1 02 |[12000| 1,000 |0.05 |0.1 11,000/ 900 [005 |01 10000| 800 |0.05 |01
50 12,000 | 1,000 [0.075 | 0.2 |12,000| 1,000 |003 |0. 11,000/ 900 [003 |01 10000| 800 |003 |01
60 12000| 800|005 | 02 |12000| 800|002 |0.1 11,000/ 800 [002 |01 10000/ 700 |0.02 |01
70 12000/ 800 [003 |01 |12000| 800|001 |[005 | 11,000/ 800 |0.01 |[005 | 10,000/ 700 |0.01 |0.05
16 22,000 | 3,050 | 0.2 04 |20000| 2400 |01 |02 20,000| 2,200 |0.1 02 19,000 | 2,000 |0.1 02
20 22,000 | 3,050 | 0.2 04 |20000| 2400 |01 |02 20,000 | 2,200 |0.1 0.2 19,000 | 2,000 |0.1 0.2
15 125 15,000 | 2400 (015 | 0.3 |[15000| 1,800 0.1 |02 15,000 | 1,700 | 0.1 0.2 14,000 | 1,500 |0.1 02
30 15000 | 2200 [0.15 | 02 [14000]| 1,700 [01 [0. 14,000 1,600 | 0.1 0.1 13,000 1,400 |0.1 0.1
35 15,000 | 2200 (015 | 02 |14000| 1,700 [0.1 |0. 14,000 | 1,600 | 0.1 0.1 13,000 1,400 |0.1 0.1
415 12,000 | 1,200 | 0.1 02 |[12000( 1,200 |0.05 |0.1 11,000| 1,700 |005 |0.1 10,000| 1,000 |0.05 |01
2 [315 15,000 | 2400 015 | 03 [15000| 1,800 [0.1 |02 15000 1,700 | 0.1 02 14,000 | 1,500 |0.1 02
8 32,000 | 4,600 | 0.2 06 |30,000| 4500 |0.15 |03 30,000| 4,200 |0.15 |03 25,000| 3500 |0.15 |03
10 28,000 | 4,000 | 0.2 06 |25000| 3800 |0.15 |03 25,000| 3600 |0.15 |03 20,000| 2800 |0.15 |03
15 |og 12| g [28000] 4000 |02 06 |25000| 3800 |0.15 |03 25,000| 3600 |0.15 |03 20,000| 2,800 |0.15 |03
16 22,000 | 2,900 | 0.2 06 |18000| 2700 |0.15 |03 18,000| 25500 |0.15 |03 15,000| 2,000 |0.15 |03
20 20,000 | 2600 [0.15 | 04 |[16000/| 2000 [0.1 |02 16,000 | 1,900 | 0.1 02 13,000| 1,500 |0.1 02
25 16,000 | 2200 |0.15 | 04 [14000]| 1,800 [0.1 |02 14,000 1,700 |01 0.2 11,000 1,300 | 0.1 02
iRE
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InTAst i - HEaE MILD STEELS - GARBON STEELS HARDENED STEELS- PREHARDENED STEELS
WORK MATERIAL COPPER - COPPER ALLOY FC250 - SS400 - S55C - NAK55 SKT- SKD61- NAKE5-NAK8O - HPM1 - DH
~32HRC 33 ~41HRC 42 ~50HRC
- |28 ax[N0E 2 [mems| TRROD | we |wsws VRECD  ws [wems| DER00 | e [wsgw| DREO0
6n e P&T‘quggff (min=) | (mm/min) | gp Pf (min=") | (mm/min) | gp Pf (min=) | (mm/min) | gp Pf (min=") | (mm/min) | gp Pf
30 16,000 | 1,800 | 0.125 | 0.2 12,000 | 1,200 |0.05 |O0.1 12,000| 1,100 |0.05 |0.1 9,000 820 |0.05 |O0.1
.35 12,000 | 1,000 | 0.075 | 0.1 10,000 800 | 0.03 |0.05 9,000 760 | 0.03 0.05 7.800 590 | 0.03 |0.05
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 06 18,000 | 2,700 |0.15 | 0.3 18,000 | 2,500 |0.15 0.3 15,000 | 2,000 [0.15 |03
25 20,000 | 2,600 | 0.2 04 16,000 | 2,000 | 0.1 0.2 16,000 | 1,900 | 0.1 0.2 13,000 | 1,500 |0.1 0.2
30 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 35 16,000 | 1,800 |0.125 | 0.2 12,000 | 1,200 |005 |O0.1 12,000 | 1,100 | 0.05 0.1 9,000 820 | 005 |0.1
40 16,000 | 1,800 |0.125 | 0.2 12,000 | 1,200 |005 |O0.1 12,000 | 1,100 | 0.05 0.1 9,000 820 |005 |0.1
15 50 0.3 12,000 | 1,000 | 0.075 | 0.1 10,000 800 | 0.03 |0.05 9,000 760 | 0.03 0.05 7.800 590 | 0.03 |0.05
60 12,000 800 | 0.075 | 0.1 10,000 600 | 0.03 |0.05 9,000 600 | 0.03 0.05 7,800 480 | 0.03 |0.05
70 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 | 0.25 06 18,000 | 2,700 |0.15 | 0.3 18,000 | 2,500 |0.15 0.3 15,000 | 2,000 [0.15 |03
25 20,000 | 2,600 | 0.2 04 16,000 | 2,000 | 0.1 0.2 16,000 | 1,900 | 0.1 0.2 13,000 | 1,500 |0.1 0.2
30 20,000 | 2,600 | 0.2 04 16,000 | 2,000 | 0.1 0.2 16,000 | 1,900 | 0.1 0.2 13,000 | 1,500 | 0.1 0.2
15 35 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 |005 |O0.1 12,000| 1,100 |0.05 |0.1 9,000 820 | 0.05 |O0.1
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
475 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 05 18,000 | 3,000 | 0.2 0.5 14,000 | 2,300 | 0.2 04
30 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
1 40 18,000 | 3,000 | 0.25 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 0.5 | 14,000 | 2,200 | 0.25 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 | 0.2 12,000 | 1,200 | 005 |O0.1 12,000 | 1,100 | 0.05 0.1 9,000 820 |0.05 |0.1
1.5°|44.2 18,000 | 3,000 | 0.25 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 06 18,000 | 3,200 | 0.2 05 18,000 | 3,000 | 0.2 05 14,000 | 2,300 | 0.2 05
30 20,000 | 3,400 |04 0.75 | 15,000 | 3,200 | 0.2 0.3 15,000 | 3,000 | 0.2 0.3 12,000 | 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
60 . | 12000 | 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
25 15 26.9 05 18,000 | 3,800 |05 125 | 16,000 | 3,500 [0.25 |05 16,000 | 3,300 | 0.25 0.5 12,000 | 2400 025 |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° [50.1 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 05 12,000 | 3,000 | 0.3 0.5 9,000 | 2,250 |0.3 05
40 10,000 | 3,200 | 0.6 1.25 | 10,000 | 2,600 | 0.3 05 10,000 | 2,400 |03 0.5 8,000 | 1,900 |0.3 05
1 50 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
60 . 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
s 70 05 7,000 | 2,300 |04 0.75 7,000 | 1,600 |02 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 6,000 | 1,300 |0.15 |0.3 6,000 1,200 |0.15 |03 5,000 900 |0.15 |03
1.5° |49 10,000 | 3,200 | 0.6 1.25 | 10,000 | 2,600 | 0.3 05 10,000 | 2,400 (0.3 0.5 8,000 | 1,900 |0.3 05
2° |36 14,000 | 4,000 | 0.6 1.25 | 12,000 | 3,200 | 0.3 05 12,000 | 3,000 |03 0.5 9,000 | 2,250 |03 05
PIRE W | @
DEPTH OF CUT 7 Pf WV
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Highly rigid machines and tool holders should be used. If not, machining should be kept below
above-mentioned conditions.

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

Use a suitable cutting fluid with high smoke retardant properties.

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

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

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

required, be sure to control the rotational speed.

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

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

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

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

adjusted individually based on actual machining conditions.

. The cutting conditions are intended for intermediate machining after roughing.
. When the work includes extensive roughing including flat areas, chattering is more likely to occur.
. If the cutting depth is shallow, increase the cutting speed appropriately to minimize chattering.
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WXL %E 27153 A(GaHH)

WXL Coating Two Flute Ball Nose (HSK type)

WXL-HS-EBD

750
&= E— | = ]
%9 ~ —
R
L BT REAS . !
Tool Material Ultra Fine Grain Carbide
QTR e CWXLSE L
Surface Treatment WXL Coating
OEIEAE e .R<3 +0.005mm
Tolerance of Ball Nose Radius 3 <R <6  0.003 ~—0.007mm |
ﬁ R/
T 2 H
A
k3
o L
<=z
= ()
=
§E 3 B :mm  Unit:mm
w BRS B x TIK x 152 2K DAL e RIGKE AR et
>L< EDP No. R X 2XDs L [) Ds i Type Stock
H 3107020 RO.1 X 04 X 4 35 04 4 27 1 D
E 3107040 RO2 X 08 x 4 35 0.8 4 27 1 D
B 3107060 R0.3 X 1.1 X4 35 1.1 4 27 1 D
3107080 R0O4 Xx 2 X 4 35 2 4 26 1 D
3107100 RO5 X 15 X 4 40 1.5 4 32 1 D
3107120 ROB6 X 3 X 4 40 3 4 31 1 D
3107150 RO.75 x 2 X 4 40 2 4 32 1 D
3107200 R1 X 3 X 4 40 3 4 31 1 D
3107300 R15 X 45 X 4 40 45 4 30 1 D
3107400 R2 X 6 X 6 40 6 6 26 1 D
3108500 R25 X 8 40 8 6 25 1 D
3108600 R3 X 10 45 10 6 26 2 D
3108620 R4 X 12 55 12 8 32 2 D
3108640 RS X 15 65 15 10 38 2 D
3108660 R6 X 18 70 18 12 38 2 D

D= EEfFRIOREREFS,  D=Inventory center stock item.

Em E% Operating Precautions

61

%jﬂﬁ)\'&fg Maximum Insertion Depth
JEBAE , HNRRRZWETIRERS  SHIEME
ERR. FAESYETRABAKENNE.
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

%dc?ﬁ)\t@ﬁ RV

aximum Safety Mark
Insertion Depth

Bz | S S I O S

Provide a
clearance

REFRR Safety Mark

TEBAN , EEANKEIENERTIREIR. AL
BEEEBAER2IFRUT.

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.
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WXL-HS-EBD

DN TRF =R KB LA R IRIE AL R RSB SEUK R Caution: Sparks generated during operation or heat caused by tool breakage can
B X EE, cause fire. Be sure to use all proper fire-prevention measures. =
(@)
> e 3 o
A BB - REWN VAR - FREEN =
H iH - fHES MILD STEELS - CARBON STEELS HARDENED STEELS - PREHARDENED STEELS ]
MXYFCI)E?‘(AL COPPER - COPPER ALLOY FC250 - SS400 - S55C SKT-SKD61-NAK55 - NAK8O - HPM1- DH g
~32HRC 33 ~41HRC 42 ~50HRC tﬂg
5 Ay IiRE (mm) 5 TS IR E (mm) 5 ShAY YIiRE (mm) 5 SEaAN PIRE (mm) M=
R S%E’%D ’&,EEE’%E DEPTH OF CUT s%é?D ﬁﬁEE’%}g DEPTH OF CUT S%:E%D ’&EE%JE DEPTH OF GUT S%ED ’&,EEE’%E DEPTH OF CUT ﬁu =
(min=") | (mm/min) ap Pf (min=") | (mm/min) ap Pf (min=1) | (mm/min) ap Pf (min=" | (mm/min) ap Pf %é
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 14: %
o
RO.2 50,000 880 0.02 0.04 | 50,000 750 0.02 0.04 | 50,000 750 0.02 0.04 50,000 680 0.02 0.04 ;E &
RO.3 50,000 | 1,840 0.02 0.04 50,000 910 0.02 0.04 50,000 910 0.02 0.04 50,000 840 0.02 0.04 \;\(I
R0.4 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 IT
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 'é'
1
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 E
R1.5 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 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 13,500 | 4,300 0.3 0.6 11,500 | 2,750 0.3 0.6 9,500 | 2,250 0.12 0.3
R4 7,900 | 3840 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 0.5 1 5,700 | 1,350 0.2 05
R6 5,250 | 2,580 0.24 0.6 6,850 | 2,150 05 24 5,950 | 1,400 05 2.4 4,750 | 1,100 0.24 0.6
iR Wﬁ,& B
DEPTH OF & |
cuT 7 Pf V4
1. g;gfigfgFﬁ;ﬁ]ﬁf@@%ﬁ%ﬂfiﬁﬁ?@uﬂﬁﬁtﬂ%U 1. The indicated speeds and feeds are for high speed light milling with high speed/high precision
2. ERSFTE XA Fﬁ% ‘JJ"';‘ . machining centers.
3: ﬁfggg;zgﬁuﬂﬁgg?éiﬁﬂéggﬁiEU%E?JEU%# 2. Because tools can cause sparks, do not use flammabile fluids.
X IR BIET 15°A 16 L RS A A IR 1.2 o1, 3. We recommend using an air blow. If using cutting fluids, use a high quality fluid with smoke
MoK ANSRIGE IR TSR BRI R (R RS ., retardant properties.

4. Refer to the table above to set the milling conditions in accordance with the actual situation.
% When B is less than 15°, speed and feed in the above table can be increased 1.2 ~1.5 times.
3% If your machine tool does not attain the indicated speed, operate it at the highest possible speed.
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WXL Coating Two Flute Ball Nose - with Long Neck (for Rib processing- HSK type)

WXL-HS-LN-EBD
— % N =
=

¢Ds

@FAE oo Bk FEESE
Tool Material Ultra Fine Grain Carbide L
Q@FEMEATE WXL&E
Surface Treatment WXL Coating
@ EIEINZE oo +0.005mm 3R =0.1EIMFTiz4E
Tolerance of Ball Nose Radius Tools with a radius below 0.1 are not seamless.
gl': B :mm  Unit:mm
S | i e 2K | DR | R | 32 | TR | Ak | WEXTIARNBoLEMK(Le) X | g
o EDP No. R X 22X Ds L [) Ds D1 B H 05° 1° 15° o 25° 3 Stock
3|ﬁ§ 3140205 |RO.1 x 05 x4| 35 |0.16 4 0.18 | 1359 27.3 054| 058 063 | 069 0.76| 083 D
f__I- f) 3140207 |RO.1 x 0.75x4| 35 |0.16 4 0.18 | 13.2 27.1 081| 0.88| 096 | 1.04| 1.13| 1.23 D
7£% 3140210 |RO.1 x 1 x4| 35 |0.16 4 0.18 | 12.83 26.8 1.08| 1.18| 1.27| 1.38| 149| 1.61 D
7:{‘% = 3140212 |RO.1 X 125x4| 35 |0.16 4 0.18 | 1248 26.6 1.36| 147| 159 | 1.71| 184 | 1.98 D
V>Ii<l 3140305 |RO.15x 05 x4| 35 | 0.24 4 0.28 | 139 275 053| 057| 062| 067| 0.73| 08 D
= 3140306 |RO.15X 06 x4| 35 |0.24 4 028 | 13.74 27.4 064| 069| 0.75| 081| 089| 097 D
Ill\—‘ 3140307 |RO.165x 0.75x4| 35 |0.24 4 0.28 | 1349 27.3 081| 087| 094 | 102 1.11] 1.21 D
'E 3140310 |RO.15x 1 x4 | 35 |0.24 4 028 | 13.1 27 1.08| 1.17| 126 | 1.36| 147 159 D
= 3140312 |RO.15x 125x4| 35 | 0.24 4 028 | 1274 26.8 1.35| 146| 158 | 1.7 1.82| 1.96 D
3140315 |RO.16X 165 x4 | 35 | 0.24 4 0.28 | 12.39 26.5 162 1.75| 1.89| 202| 2.17| 23] D
3140317 |RO.16X 1.75x4| 35 | 0.24 4 0.28 | 12.06 26.3 1.89| 204| 219 | 235| 25 2.66 D
3140407 |R02 X 0.75x4| 35 |03 4 0.37 | 13.85 27.5 0.8 086| 092 | 099| 1.07| 1.16 D
3140410 |RO2 x 1 x4| 35 |03 4 0.37 | 1344 27.1 1.07| 1.15| 124 | 1.33| 143| 154 D
3140415 |R02 x 15 x4| 35 |03 4 0.37 | 12.69 26.6 161 1.73| 1.86| 1.99| 2.12| 226 D
3140420 |R02 x 2 x4| 35 |03 4 0.37 | 12.02 26.1 2.15| 231| 247 | 263| 279| 295 D
3140425 |R02 x 25 x4| 35 |03 4 0.37 | 11.41 25.6 269| 288| 307 | 325| 343| 3861 D
3140510 |R025x 1 x4| 35 |04 4 045 | 13.84 27.2 1.06| 1.13| 1.21 1.3 1.39] 149 D
3140515 |R025x 15 x4| 35 |04 4 045 | 13.04 26.7 1.6 1.71] 1.83| 195| 208| 221 D
3140520 |R025x 2 x4| 35 |04 4 045 | 12.34 26.2 2.14| 229| 244 | 259| 275| 29 D
3140525 |R025%x 25 x4| 35 |04 4 045 |11.7 25.7 268| 286| 304 | 322| 339 357 D
3140530 |R025x 3 x4| 35 |04 4 045 |11.12 256.2 322| 343| 363 | 383| 402 422 D
3140615 |R03 x 15 x4| 35 |05 4 0.55 | 13.33 26.5 1.6 1.71] 1.82| 194| 206| 2.19 D
3140620 |R03 x 2 x4| 35 |05 4 0.55 | 12,59 26 2.14| 228| 243 | 258| 2.73| 288 D
3140625 |R03 x 25 x4| 35 |05 4 055 | 11.93 25.5 268| 285| 303 | 32 3.38| 355 D
3140630 |R03 x 3 x4| 35 |05 4 055 | 11.33 25 321| 342| 362 | 382| 4.01| 42 D
3140635 |R03 x 35 x4| 35 |05 4 0.55 | 10.79 24.5 3.75| 3.98| 421 | 443| 464| 484 D
3140640 |R03 x 4 x4| 40 |05 4 0.55 | 10.3 29 428| 454| 479 | 5.03| 525| 547 D
3140645 |R03 x 45 x4 | 40 |05 4 055 | 9.85 28.5 482| 5.1 537 | 562| 586 | 6.09 D
3140650 |R03 x 5 x4| 40 |05 4 055 | 944 28 535| 566| 594 | 621 | 646| 6.71 D
3140655 |R03 x 55 x4 | 40 |05 4 055 | 9.06 27.5 588| 6.21| 651 | 6.79| 7.06| 7.33 D
3140660 |R03 x 6 x4| 40 |05 4 055 | 8.71 27 641| 6.77| 708 | 7.38| 766| 7.96 D
3140820 |R04 x 2 x4| 35 |06 4 0.75 | 13.13 26.4 2.13| 227| 241 | 255| 27 2.85 D
3140830 |R04 x 3 x4| 35 |06 4 0.75 | 11.77 254 321| 341| 36 3.8 399 4.17 D
3140840 |R04 x 4 x4| 40 |06 4 0.75 | 10.66 294 428| 453| 477 | 5.01| 523| 545 D
3140850 |R0O4 x 5 x4| 40 |06 4 075 | 9.74 28.4 534| 565| 593 | 6.19| 644 | 6.69 D
3141030 |R0O5 x 3 x4| 35 |08 4 0.95 | 12.25 25.8 3.19| 338| 357 | 375| 393| 4.11 D
3141040 |RO5 x 4 x4| 35 |08 4 0.95 | 11.05 24.8 426 | 45 474 | 496| 5.18| 5.39 D
3141050 |R0O5 x 5 x4| 40 |08 4 0.95 | 10.07 28.8 533| 562| 589 | 6.15| 6.39| 6.63 D P

D= EFEFIUMRERERS  D=Inventory center stock item.
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WXL-HS-LN-EBD

RIS T 38 HRY)

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

1A T TAHRRHBoRISERRE K (Le)
Effective Neck length (Le) depending on Inclined Angle (a) of workpiece

|

I g L RAPERE IR B SUERERRINI T
*EFEWE; g#{tﬁ?«lﬂ RARIEETS,
. No numerical value means no
.me,,iaiﬁ;nzg interference with workpiece.

BER B :mm  Unit:mm
T | 2K | K | R | e | TORE | aoiks | WENTTAREScHISKEEMK(Le)X] | g
EDP No. R X 22X Ds L 2 Ds Da B« H 0.5° 1° 1.5° 2° 25° 3 Stock

3141060 |RO5 x 6 x4| 40 |08 4 095 | 9.24 27.8 6.39| 6.72| 703 | 7.32| 759| 7.88 D
3141080 |R0O5 x 8 x4| 40 |08 4 095 | 794 25.8 8.5 892| 928 | 962| 9.98|10.36 D
3141100 |RO5 x10 x4 | 40 |08 4 095 | 6.96 23.8 1061|11.09|11.51|11.92|12.37|12.85 D
3141530 |R0.75x 3 x4| 35 | 1.2 4 1.45 | 13.61 26.7 3.17| 335| 3562 | 3.7 3.87| 4.04 D
3141540 |R0.75x 4 x4 | 35 | 1.2 4 145 | 12.16 25.7 424 447 47 491| 5.12| 533 D
3141560 |R0.75x 6 x4 | 40 | 1.2 4 1.45 | 10.01 28.7 6.37| 6.7 7 7.28| 754| 7.82 D
3141580 |R0.75x 8 x4 | 40 | 1.2 4 145 | 85 26.7 849| 889| 925 | 958| 993|103 D
3141600 |RO.75x10 x4 | 40 |12 4 145 | 7.38 24.7 106 |11.07(11.48|11.88|12.32|12.79 D
3142030 |R1 x 3 x4| 35 |16 4 1.95 | 16.32 27.6 3.15| 33 346 | 362| 3.78| 394 D
3142040 |[R1 x 4 x4| 35 |16 4 1.95 | 13561 26.6 422| 443| 464 | 484 | 504| 523 D
3142060 |[R1 x 6 x4| 35 |16 4 1.95 | 1091 24.6 6.35| 6.65| 694 | 721 | 746| 7.73 D
3142080 |R1 x 8 x4| 40 |16 4 1.95 | 9.14 27.6 846| 885| 9.2 952| 9.85|10.21 D
3142100 |R1 x10 x4| 40 |16 4 1.95 | 7.87 25.6 1057]11.03|1143 |11.82|12.24|12.7 D
3142112 |R1 Xx12 x4| 40 |16 4 195 | 6.9 23.6 1267|13.19|13.64 | 14.12| 14.63| 15.19 D
3142114 |R1 X114 x4 | 45 |16 4 1.95 | 6.14 26.6 14.77|15.34|15.86 | 16.42|17.02|17.67 D
3142116 |R1 Xx16 x4| 45 |16 4 1.95 | 554 24.6 16.86|17.48|18.08 | 18.72| 19.41 = D
3142118 |R1 x18 x4| 50 |16 4 1.95 | 5.04 27.6 18.94|19.62|20.29 |21.02|21.8 - D
3142120 |R1 x20 x4| 50 | 1.6 pal 1.95 | 462 25.6 21.03|21.76 (2251 |23.18| — = D
3143060 |R15 x 6 x4| 40 |24 4 285 | 13.6 31.7 6.25| 649| 6.72| 6.95| 7.17| 74 D
3143080 |R15 x 8 x4| 40 |24 4 285 | 10.97 29.7 835| 867| 897 | 925| 956| 989 D
3143100 |R15 X110 x4 | 40 |24 4 285 | 9.19 27.7 1045|1083|11.19|11565|11.95| — D
3143112 |R15 x12 x4| 40 |24 4 285 | 79 25.7 1254|1299|134 |1385| — = D

Em E% Operating Precautions

D= FEfFhiIVMERER SR D=Inventory center stock item.

HEEjC?Eﬁ)\‘LGfE Maximum Insertion Depth

TERBANE , ET AR ZWIREE , SRIEME
BARR. FAESVETFRABANSENNE.

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

BARBAKE
Maximum
Insertion Depth

B | S
Provide a
clearance

REFRR Safety Mark

TIEBAR , ERARKESERIERTIREIR. AT
BEEEBAER2IFRUT.

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

TR

Safety Mark

14HVYHO NOILVJI4103dS

0Om-Zr-0I-rXS PrisNittdimed]
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WXL-HS-LN-EBD

BB - R

AR - TREEEN

InTAst - HEE MILD STEELS - CARBON STEELS HARDENED STEELS - PREHARDENED STEELS
WORK MATERIAL COPPER - GOPPER ALLOY FC250 - 55400 - S550 SKT- SKDB1- NAKES5-NAKSO - HPM1 - DH
~32HRC 33 ~41HRC 42 ~50HRC
R Mk gm wems) IRROD | s sess IRROD  sE wess) IRROD | wE aess) JRRCO
(mm) (min=") | (mm/min) ap Pf (min=") | (mm/min) [ gp Pf (min=" | (mm/min) | gp Pf (min=") | (mm/min) | gp Pf
0.5 50,000 490 |0.0075 |0.01 50,000 400 |0.005 [0.005 | 50,000 380 |0.005 |0.005 | 50,000 380 |0.005 |0.005
0.75 50,000 440 |0.0075 |0.01 50,000 360 [0.005 [0.005 | 50,000 340 [0.005 |0.005 | 50,000 340 |0.005 |0.005
o1 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
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
0.156 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 [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
0.2 1.5 50,000 970 |0.015 |0.04 50,000 800 |0.01 0.02 50,000 760 |0.01 0.02 50,000 760 |0.01 0.02
2 50,000 850 [0.015 |0.04 50,000 700 [0.01 0.02 50,000 660 (0.01 0.02 50,000 660 [0.01 0.02
25 50,000 670 [0.012 |0.03 45,000 550 [0.008 [0.015 | 45,000 520 [0.008 |0.015 | 45,000 520 [0.008 |0.015
1 50,000 | 1,420 (0.0225 [0.045 |50,000| 1,100 [0.015 |0.03 50,000 | 1,050 |0.015 |0.03 50,000 | 1,050 |0.015 |0.03
1.5 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
1.5 50,000 | 1,600 [0.045 |0.1 50,000 | 1,300 [0.03 0.05 50,000 | 1,200 0.03 0.05 50,000 | 1,200 [0.03 0.05
2 50,000 | 1,600 [0.045 |0.1 50,000 | 1,300 [0.03 0.05 50,000 | 1,200 |0.03 0.05 50,000 | 1,200 [0.03 0.05
25 50,000 | 1,550 [0.045 |0.1 50,000 | 1,200 [0.03 0.05 50,000 | 1,100 |0.03 0.05 50,000 | 1,100 |0.03 0.05
3 50,000 | 1,550 |0.03 0.06 50,000 | 1,200 |0.02 0.03 50,000 | 1,100 |0.02 0.03 50,000 | 1,100 |0.02 0.03
35 50,000 | 1,340 |0.03 0.06 45,000 | 1,000 |0.02 0.03 45,000 950 [0.02 0.03 45,000 950 |0.02 0.03
o8 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
4.5 45,000 | 1,040 |0.015 |0.04 34,000 780 (0.01 0.02 34,000 740 (0.01 0.02 34,000 740 (0.01 0.02
5 30,000 960 [0.015 |0.04 30,000 680 (0.01 0.02 30,000 640 (0.01 0.02 30,000 640 (0.01 0.02
55 30,000 820 |0.015 |0.04 28,000 650 [0.01 0.02 28,000 610 [0.01 0.02 28,000 610 [0.01 0.02
6 30,000 720 |0.015 |0.04 26,000 600 [0.01 0.02 26,000 570 [0.01 0.02 25,000 540 |0.01 0.02
2 50,000 | 2,200 [0.06 0.16 50,000 | 2,000 [0.04 0.08 50,000 | 1,900 |0.04 0.08 50,000 | 1,900 [0.04 0.08
3 50,000 | 1,740 |0.06 0.16 48,000 | 1,600 |0.04 0.08 48,000 | 1,500 |0.04 0.08 48,000 | 1,500 |0.04 0.08
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 0.1 40,000 | 2,850 |0.05 0.1 40,000 | 2,850 |0.05 0.1
5 47,000 | 2,870 |0.075 |0.2 36,000 | 2,300 [0.05 0.1 36,000 | 2,100 |0.05 0.1 36,000 | 2,100 |0.05 0.1
05 6 43,000 | 2,600 |0.075 |0.2 30,000 | 2,000 [0.05 0.1 30,000 | 1,900 |0.05 0.1 30,000 | 1,900 [0.05 0.1
8 27,000 | 2,000 [0.075 |0.15 26,000 | 1,600 [0.05 0.1 26,000 | 1,500 [0.05 0.1 26,000 | 1,500 |0.05 0.1
10 24,000 | 1,400 |0.015 |0.04 22,000 | 1,100 |0.01 0.02 22,000 | 1,000 |0.01 0.02 21,000 950 |0.01 0.02
iRE

DEPTH OF CUT
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pi(Ip Y i - fHEE MILD STEELS - CARBON STEELS HARDENED STEELS - PREHARDENED STEELS
WORK MATERIAL COPPER - COPPER ALLOY FC250 - SS400 - S55C SKT- SKD61- NAKS5-NAK8O - HPM1 - DH
~32HRC 33 ~41HRC 42 ~50HRC
ZRE 3 Beey IRE (mm) ‘ Weey YIRE (mm) D Weey IRE (mm) i Meey IR E (mm)
* ;5 s%—é%o J&EE]E%E DEPTH OF CUT sﬁ%o l&EEE’%’g DEPTH OF GUT S%-E%D I&EEE’%E DEPTH OF CUT sﬁ% ﬁﬁE%E DEPTH OF CUT
(mm) (min=") | (mm/min) ap 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 |0.15
8 30,000 | 2,650 |0.15 0.3 24,000 | 2,300 [0.075 |0.15 24,000 | 2,100 |0.075 |0.15 24,000 | 2,100 |0.075 |0.15
10 30,000 | 2,400 |0.15 0.3 24,000 | 2,000 [0.075 |0.15 24,000 | 1,900 |0.075 |0.15 24,000 | 1,900 |0.075 |0.15
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 [0.1 0.2
12 16,000 | 2,580 (0.2 04 16,000 | 2,000 [0.1 0.2 16,000 | 1,900 |0.1 0.2 15,000 | 1,700 |0.1 0.2
14 15,000 | 2,400 |0.2 0.3 15,000 | 1,800 [0.1 0.2 15,000 | 1,700 (0.1 0.2 14,000 | 1,500 (0.1 0.2
16 14,000 | 2,200 (0.2 0.2 14,000 | 1,700 [0.1 0.1 14,000 | 1,600 [0.1 0.1 13,000 | 1,400 |0.1 0.1
18 13,000 | 2,000 (0.2 0.2 13,000 | 1,600 [0.1 0.1 13,000 | 1,500 [0.1 0.1 12,000 | 1,300 |0.1 0.1
20 12,000 | 1,200 |0.1 0.2 12,000 | 1,200 |0.05 0.1 11,000 | 1,100 |0.05 0.1 10,000 | 1,000 [0.05 |0O.1
6 42,000 | 6,800 |0.3 086 41,500 | 6,200 |0.15 0.3 41,500 | 6,200 0.15 0.3 32,000 | 4,800 [0.15 0.3
15 8 32,000 | 4,600 (0.3 06 30,000 | 4,500 [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 06 25,000 | 3,800 [0.15 0.3 25,000 | 3,600 [0.15 0.3 20,000 | 2,800 |0.15 0.3
12 24,000 | 3,100 (0.3 06 20,000 | 3,000 [0.15 0.3 20,000 | 2,800 |0.15 0.3 18,000 | 2,500 [0.15 0.3
iRE W [ a
DEPTH OF CUT )
Pf

B AN ERIALARFNTIR.

HEEE A MQL( T30 )3 m S e A0 0 Tk W FRAEN .

BERES TR RIEE DRI

EERAFSENTERTROTREMTAS THNE. TR TR AMREEIRRE SR IIEISM.
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Use a rigid and precise machine and holder.

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

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

The cutting conditions shown for 3D milling are low — load, safe conditions for reference. 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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WX super coating end mill series for high speed milling in Hardened Steels!
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