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WXL/WXS

End Mill Series

WXLEETJES BNl 67f R~ !

FERIF BTN ZAIIIT !

WXL end mill expanded with 167 items!
Wide range of applications are now available with variety of sizes!
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‘Applicable)infajwide)range)offwonikdmaterialsjandfmachiningfconditions]

PlentifuljVarnictyJoffsizesjtolnandleJajwide]range)offapplications]

Lumzmum—' |

bornbynanotechnology

hardened steels (~70HRC SKD]'I SKD61, SKH) and prehardened steels.
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- BCFRIRE1300° CRYWXL R BERETUMIMER T—HaIIURISKES.,
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The WXL coating has a 1,300C oxidation temperature to permit greater spindle speeds
and longer tool life, even in high-speed dry machining.

Point3

od|performanc !
EIJEEE%HSIWI%#'F tEEsCI S M. BHEEMMT.

High quality, high precision milling can be achieved even in difficult machining conditions.

WXL & WXS & 0SG f9iF 1R, WXL and WXS are registered trademark of OSG Corporation.
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Surface Hardness and Oxidation Temperature of Main Coating Applications
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3,000 2] =7y 40HRC R
Copper Raw Material High Hardness

YREREEHV) Surface Hardness DINTAAHEHERE work Material Hardness

BE (HV) ERRY SHEEE (0| MR N E=pa] REMAEE | WERKE

Surface Coefficient of Oxidation Heat Adhesion Surface Wear
Hardness Friction Temperature Resistance Strength Roughness Resistance

3,100 0.25 1,100 (@) © O

3,500 0.3 1,300 (@) ©

! B 5 HHaee o &
Z51 FERICS g RYJ
SEIE] Abbreviation Specification Size
WXL-1.5D-DE [EEZE | WXLi&E27] 1.5D7HKE ) ¢0.1~12
WXL-2D-DE [EEE| WXLifE27] 2D7JKE P.8~ ¢0.1~30
WXL-3D-DE WXLiE27] 3D7]KA P.11 ¢0.1~20
WXL-4D-DE WXLi&E27] 4D7JKE P.12 $0.2~12
WXL-EMS  [EEE| WXLRE4TIETIR P.13 »1~30
v)g WXL-LN-EDS [EEZ| WXLSEEIFHEIE (GRMIED ) P14~ | ¢0.1~12
L WXL-LN-EMS [EEE| WXLRE4TKIVETIE (GRMER ) P.19~ | ¢1~10
WXL-EBD  [EEZE| WXLiSE27JBksLAY pP.22~ | R0.05~10
WXL-LN-EBD WXLIRE2TIEKSLEY ( REAREERSLEY ) P.24~ | R0.05~3
WXL-PC-EBD [EETE| WXLigE27I#E30eksLAY P.30~ | RO.1~6
WXL-HS-EBD WXLIRE27IERLE (3808 ) P.35 RO.1~6
WXL-HS-LN-EBD WXL E2THERERSLEY (SR4BIERRSL 3807 ) P.36~ | RO.1~1.5
WXS-EMS WXBERES TR TIESLET] P.86 ®1~30
‘)’(V WXS-EBD WXEBF R E2TIBRL 557 P.87 RO.5~125
S WXS-LN-EBD WXEBRE2 IR 5] (RAEERSLEY ) pP.88~ | R0.05~3
WXS-CPR WX R EmiaE RN AR P.93 ¢0.2~4
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. jJ[IIEWIJ Cutting Data

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

WXL-2D-DE Milli in SS400 : : : : : PEEMT
illing in WXL-2D-DE Ein éﬂtn”n"mg

fFRTHR

Tooi WXL-2D-DE ¢ 0.5

IITAAER

Work Material SS400 Hitbvs A FEER

R ] - Competitor A ‘ ‘ ‘ Burr :

TSR | 30m/min (20,000min") 3

AT ] 0 20 40 60 80 100 120

Feed 600mm/min it A LEE Milling Length (m)

el ACETI 1T ) BN DERENI70mEFREAERN, B G20 HREESEHRIE. M

TRE WXL-2D-DEBMEEMT 7 100m FRZALIMEBR , FaABREMTI LT LEE

Sifuos |2p=000mm 3:=0smm B, EMII100mSERWAT 7. B2 LMSR4ZNIREREC MR 7

Uzl KB R The competitor tool created burrs after milling 70 meters. The tool had to be replaced almost

Coolant Water-Soluble ?Beory two hoursd. The _WXL-%D-DE, %n thea‘o_ther hand, did nojtll_crea_lgekburrs fever) after millgng

FERBUR ST ation, the 100 Was replaced BHer 100 metera. In tha Bast, four t6ols wore Used per day. With

Machine Vertical Machining Center the WXL, tool usage has been reduced to three per day. '

Reducing the work load of operator by increasing durability from 750 to 855 minutes!

[— 1=

WXL-EBD FE&ERAIINT
WXL-EBD Milling in Oxygen-Free Copper WXL-EBD
fFRTHR
=il WXL-EBD R3
INTHR =k
Work Material Oxygen-Free Copper Hitbvs A
R - - Competitor A
0utting§peed 180m/min (9,600min ") 3 3 3 3 3 3 3 : :
PHATRRES . 680 700 720 740 760 780 800 820 840 860 8{?0
£ 3,000mm/min ANTAHE Milling Time 43 (min)
PIEI7E EE%inT
Miliing Method Contoured Milling ENTI 85554 E, TTENEIRSE
e - ~ £0.04mm~0.041mm, BET
Depthorcut | G0 =05mm Pr=13mm &AL EEHEE.

s . ey The amount of wear on the WXL
PIHIE AR after 855 minutes of use was in the
Coolant Water-Soluble range of 0.04 to 0.041mm, demon-
EFHLER STECHN T Ay strating the incredible wear resis-
Machine Vertical Machining Center tance of the WXL coating.

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

WXL-EBD C1100#900T

WXL-EBD Milling in C1100

0U08 (+ e

FRTH

Toai WXL-EBD R3X12 o 007 b A m.

INTHAR e 0 0,06 | A e

Work Material C1100 %‘ g 006

LIRS ) - 205 005 oo e T

Gt G 244.92m/min (13,000min) %2 oot

N . ms | /e

e 3,900mm/min (0.15mm/t) z 2008

IR A UREINL 22 0002 b

Milling Method Pick Milling (mm) —a=— WXL-EBD
NAI=} 0,01 [ .

A et | @0=03mm Pr=0.6mm — TIAN

e FEEIEER (EZ-30) 0 200 400 600 800 1000 1200 1400 1600 1800

Coolant Water-Soluble t)]ﬁﬂtﬁr;:‘(m) Milling Length

{SEFBAIER 7N THG

Machine Vertical Machining Center




. INT =45 Cutting Data

LARiRY TIAIN ;R BB 5 HIREHEEEERGE 7= !

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

WXL-LN-EDS C1 10089501 T

WXL-2D-DE Milling in SS400

] AT ISRIEIRIR IR Tool wear after milling 4 hours
il WXL-LN-EDS ¢ 1X6 i
MTHE w
Work Material c1100 )If
TIEIERE ; .
Cutting Speed 63m/min (20,000min ") Il.
e - N
== 864mm/min (0.022mm/1t) E
I yapeS SHEMNT D
Milling Method Surface Pick Machining S
AR ot | @p=005mm 8e=0.9mm
P KR =
Coolant Water-Soluble ﬁ@] E
fEFRHLER 7T A TGS
Machine Vertical Machining Center i _g
A ¢
|5
N

-, H45751F Feed Direction

WXL-LN-EDS &4 TiAIN Conventional TiAIN
@i#4575Mm Rz 0.32um Feed Direction @i#4575m Rz0.64um Feed Direction
YMFER 1 X50,000) (HEfZER X200 Y2 1 x50,000) (1EfSE :x200
(um) ¥EAEFE BH Soughness Curve (-\'}grtkﬁ L:vel )(ﬁ){rizitalievel ) (um) 1EAE EE H Foughness Curve <¢gtio$al L>e<vel )(ﬁgrizf\taTLevel)
0.40 | ! S S T A 0.40 | —pa
A L "N Pl
0.20 = 0.20
. Ao im . M Ml T Al AL
000 ISIA Ta o M AIN AL i AANKN oo Vb A I A
¥ A AY Y| W W W 'V" W.,\NJ,_\A W \ \No ALY \ \ MY
o020l r : N 020 YA/ Vot | W 1
: | \ 1 e AN
—0.40 S ; N N (PN
0 0.250 0.500 0750  (mm) 0 0.250 0.500 0750 (mm)
[ JroysiE) R‘Z 0.2Tum Pick Direction (B x200,000) (BB :x2.000) @ iHEG M R.Z 0.50um Pick Direction (B X 200,000) (HASE :x2,000)
(um) ¥EKERERIZE Roughness Curve Vertical Level Horizontal Level (um) ¥EKEE N Hpughness Curve Vertical Level Horizontal Level
[ | il [ [ ! [P ]
0.20 ! 0.20 -
| , 1 , i EEENEN IRV | '
010 [T i 010 .l MH (MV\ | M
’ il s o ’vv'v‘\‘ i ] L;A‘“M ) Tl ,'\\ / _M/ wﬂ " M !\
i N : i i i e " "
oco RN N Mt L Ser Yw d Ra ry enmmy it |
—-0.10 e . o T —— | -o10 75%".‘, u-.‘“! I
~ozo| ENEEREmaEE 0 i e A mann
0 0.025 0.050 0075 (mm) 0 0.025 0.050 0075 (mm)

WXL ;,%Eﬁgﬁ;&ﬂﬂ *IJ qﬂlt‘gﬂﬂg]ﬁ—f}ﬁ ! Thanks to the WXL Coating, wear on the central portion of the tool has been reduced!
WXL-PC-EBD STAVAX (52HRC) KgiIT 240m M BB

WXL-PC-EBD Milling in STAVAX (52HRC) Tool wear after milling 240m

Eﬁ?lﬁ WXL-PC-EBD R1X1°x20 WXL-PC-EBD HitAF A Compeitor A
¥

ITHER -

Work Material STAVAX (52HRC) “

PIEERE ; . >

Cutting Speed 63m/min (10,000min™)

BRRE 2,000mm/min (0.1mm/t)

PIEIGE ERLINT

Milling Method Contoured Milling

AR st | @=005mm Pr=005mm

P FESN

Coolant Mist

fSEFRHLER Az A

Machine Vertical Machining Center
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. I T4 Cutting Data

%iﬁ%iﬁﬂﬁ%?ﬁhﬂlﬁﬁ 5%315‘ . Offers three times the durability in both dry or wet applications!

WXL-EBD FzUilL

WXL-EBD Dry Milling

HHIR WXL-EBD R5x18 g O18 T
o0 ﬁ R 016 {-e e roooe oo e s L
INIAAE s . S Still Running
Work Material S50C &} % 0.14
bR 200m/min (6.366min"") i G
Cutting Speed ’ g g [ T Ry /A e
A s N R -
s 1,604mm/min (0.126mm/t) mx 00
B P 006 e BT —=— WXL-EBD
LIS BEINT - - _
Milling Method Pocket Miling (M) g4 J-o o e - Eﬁ’ﬂﬁ? A Competitor A
RE 002 1- .. —o— Hfth/\F] B Competitor B
Depth of Cut @p=1mm Pf=2mm o
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 16 18 20
Overhang Length 4D BURSHINT X Pockets (pcs)
s3] AN PERTIEN -
{ggﬁljalaat?f ' fﬁ’éﬁ /_ﬂL INIERIEIRIKIR Tool wear after milling
{SEFEATIAR ST A ' I \32 o
Machine Vertical Machining Center .
16mm}; .
PREE 3 HRERIAR R6
Pocket Taper Angle  Pocket Corner R E—— s
. 20FL Holes 6% Holes 4%, Holes
WXL-EBD ;E2xXiT
WXL-EBD Wet Milling
EHIR WXL-EBD R3Xx12
T T .,,—S———————TYF]YCZYZYNN}M}]}
DRI #4R
Work Material S50C g O —=— g;(L-EBD
e 3 o —— 3F] A Competitor A
DHiEE | 199.7m/min (10,600min) g §or2f e FMARIB Competitr 8
N o DR NIl -ccc0c Sacoocascagr—Gmhooocaccosnosnnssnassosaceacascassasaasaceacaacaoonoeaaanaaooad
SRR 2,570mm/min (0.121mm/t) % 2
D 008 (e g
EDHI% AT o
Miliing Method Pick Milling 5 S 008 TR R e R
[
iRE _ _ g8 |4 L e
Bonth of Cut @p=0.3mm Pf=0.6mm (mm) 0.04
Al e 002 [+
Coolant Water-Soluble ‘ ‘ ‘ ‘ ‘
(N sTECHNT Ay 0 50 100 150 200 250
Machine Vertical Machining Center tJJﬁHKJE(m) Milling Length

WXL %5“ ﬁg fiﬁﬁfﬁ?%ﬂﬁd*ﬂ-’]ﬂlo The WXL series handles a wide range of materials and applications.
WXL-EBD DH31S (48HRC) #9501

WXL-EBD Milling in DH31S(48HRC)

#ERTR N 0,14+

Tool WXL-EBD R5X 18 - o WXL-EBD

INITHE sk g T —e— flitt A Competitor A T e

Work Material DH31S (48HRC) 9" ; ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
gz o

b=l . . <

JHER . | 18om/mins700mny  BS G0  /

s |5

AR 1.350mm/min (0.118mm/) 2 0106 e
5

Iy HMEMT B 004 e T e

Milling Method Model Milling (MM) g B

TIRE — -

Depth of Cut dp=1mm Pf=2mm b ; ; s i ; 5 ; ;

BHE 5D RYRENNT 4 Pockets (ocs)

Overhang Length

TR N BURESSERS . B R 86.25%

DRl . iR Pocket Taper Angle 3 Pocket Size 48.75mm

Coolant Air Blow HEERf AR

{SEFRIAR BEh=CIN T Ay Pocket Corner R R6 Pocket Depth 16mm

Machine Holizontal Machining Center




. INT =45 Cutting Data

WXL-LN-EBD NAK80 (40HRC) g9hAT

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

e1eQ SUnIND XM

SHHE XS

02 ‘,"’ ,,,,,,,,,,,,,,,,,, 5 L cmomamsaseassssaseaseaaas - R
fERTA WXL-LN-EBD R1x10 . s
BR | OAB oo A
IR 38
Work M;‘Eerial NAK80 (40HRC) 9|~§ 016 T Tl
8 B &
TIHERE ; . C ol AT T
Gurting Speed 126m/min (20,000min ") % 5 014
AT . ] S 0120
Feed 2,000mm/min (0.05mm/t) =3
e ol L oo —=— WXL-LN-EBD
Il BgEsiNT = —e— Hfth/AF A Competitor A
Miling Method Pocket Milling (M) 08|+ e e EASIB Competitor B
RE _ _ v ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
Depth of Cut dp=0.Tmm Pf=0.4mm 0 425 170 2125 255 2975 340 3825 425 4675 510 5525
FIBIHLE Milling Length (m)
%ﬁi% 97mm =
Overhang Length 7D / \7
I e H \32-8"""
Coolant Air Blow LA
- N 16mm
{SEFRALER ST A j&
Machine Vertical Machining Center (BT30) B/J\R Rl B\AEHA 0.4°
Min.R Min. Inclined Angle
WXL 55! tReatkinT
WXL series copper electrode milling
' p— o EEEE | HARE | DRE | MNIE | MIFE]
I& ﬁﬁ.l.ﬁjfﬁ Speedx Fl:tlaed Demr’1 oﬁ)ut Semi-finisﬁg Cutting Time tjgggi;.zm
Process 00 (min™) (mm/min) (mm) (mm) (min)
JAML | WXCRPHS | ¢8xRO5 | 4000 | 2000 | 04 0.3 24 =
cob ML | WXL-EDS 04 6.000| 1,000 | 02 0.1 30 =l
BML | WXL-HS-LN-EBD| R1x16X4 [ 20,000 | 1,150 | 0.1 0 88 =
EEREENINT  Electrode model milling
WXLZFE5] NAK8OII
WXL series NAK80 milling
= GERTE B | HAERE | )R8 Depthofcut | FRIILTE |IITHIAEIG) I IREeEd]
P-:tlj:ctfs Tool head Sy [@a mm | PF@m Sempfinishing | Cutting Time | "Coolant
JBML | WXL-HS-EBD |R3 X 10 8,000 | 2,700 | 0.4 1.5 0.2 63 =
sobBIT | WXL-LN-EBD | R1.5X 106 | 13,000 | 1,500 | 0.15 | 0.25 0.1 154 | FF
LN FFH
sy | WXLLN-EBD |R1 x10x4|15000 | 1200 | O 0.1 0.05 130 HM‘.S{
semifinishing | x| .LN-EBD | R0.8x 8x4 [20,000 | 1,800 | 0.1 005 | 005 26 | #f3
[revm— ML | WXL-LN-EBD |R0.8X 8x4 [20,000 | 1,800 | 005 | 003 0 132 =l

Diecast miniature model

BRJIERESRIEIIT | 5 AIWXL ! A single tool for finishing! With the high durability of the WXL}

. *ﬂ_ﬁﬂﬂl ?s Guide for marks
n *7_]' E Tool Materials

E REALIE Surface Treatment

CARBIDE [z WXL 382 WXHBEIRE
Tungsten Carbide WXL coating WX Super coating

TEMERERASIRE

9#@5@%{'&% Tolerance for milling diameter

RGN RE.

Tolerance for milling diameter.
E T\?jﬁm Helix Angle

FRGIHIBIERRER.
‘?} Displays helix angle of flute for end mills.

THEERENE. MHAEMEINS  BRL 2 AN TAH

B #5 shink

- WK TR RS,
Suitable for the shrink holder system.
FIT
E‘I[&% ﬁ?’{k Corner Form

' - RRGIIBERIITIRA.

Indicates that the end mill has a sharp
corner edge.

SEIERE 1300°CRIEBMI - IBIERIRE.

E R %'I#E% Tolerance of Ball-End Radius

- BB I BT ABIF R E,
R4 Identifies the tolerance of the radius for
e N1 bail-end mis.

E tﬂﬁu%ﬁ: Cutting Conditions

) D
SR

Indicates page No.for recommended
drilling conditions.



WXL i&E27] 1.5D 7)<

WXL Coating Two Flute - Short 1.5D Flute Length Type

WXL-1.5D-DE EEES

— s
= . P op
]

g _th
728 " L
| EROBESE
Rg FITJ] 30 A %f+
%% 0~-002 P8 g7 :mm  Unit:mm
- GlIoep e 2K | 7k |, | 1R | BR| ER GlImep VG K| 0Kk |, | 1R (R ER
EDP No. Dc L 2 Ds | Type | Stock EDP No. Dc L 2 Ds | Type | Stock

3181801 | 0.1 | 45 |0.15| 7

3181802| 0.2 | 45 | 0.3 7

3181803| 0.3 | 45 |045| 7

3181804 | 0.4 | 45 | 0.6 6.9
3181805| 0.5 | 45 | 0.75| 6.9
3181806| 0.6 | 45 | 0.9 6.9
3181807| 0.7 | 45 | 1.1 6.9
3181808| 0.8 | 45 | 1.2 6.9
3181809| 0.8 | 45 | 1.4 6.8
3181810/ 1 45 | 156 6.9
3181811 1.1 | 45 | 1.7 6.9
3181812| 1.2 | 45 | 1.8 6.8
3181813| 1.3 | 45 |2 6.8
3181814 | 1.4 | 45 | 2.1 6.8
3181815| 1.5 | 45 | 2.3 6.8
3181816| 1.6 | 45 | 24 6.7
3181817| 1.7 | 45 | 26 7.1
3181818| 1.8 | 45 | 2.7 7

3181819| 1.9 | 45 | 29 7

3181820 2 45 | 3 7

3181821| 2.1 | 45 | 3.2 7.1
3181822| 22 | 45 | 3.3 7

3181823| 23 | 45 | 35 7.1
3181824 | 24 | 45 | 36 7.1
3181825| 25 | 45 | 38 7

3181826| 26 | 45 | 3.9 7.4
3181827| 2.7 | 45 | 4.1 7.4
3181828| 28 | 45 | 4.2 7.3

1

@

3181833| 3.3 | 45 | &5 11.1
3181834 | 34 | 45 | 5.1 |11
3181835 35 | 45 | 53 |11
3181836| 36 | 45 | 54 |10.9
3181837 | 3.7 | 45 | 6.6 |10.9
3181838| 3.8 | 45 | 57 | 108
3181839| 39 | 45 | 59 |10.8
3181840 | 4 45 | 6 10.8
3181841| 4.1 | 60 | 62 |11.1
3181842 42 | 50 | 6.3 |11
3181843 43 | 60 | 65 |11
3181844| 44 | 50 | 6.6 |10.9
3181845| 45 | 50 | 6.8 |10.9
3181846| 46 | 50 | 6.9 |10.8
3181847| 47 | 60 | 7.1 |{10.9
3181848| 48 | 50 | 72 |10.8
318184949 | 50 | 74 |10.8
3181850 5 50 | 75 | 106
3181851 | 6.1 | 60 | 7.7 |10.7
3181852| 52 | 50 | 7.8 |10.6
3181853| 5.3 | 50 | 8 10.6
3181854 | 54 | 50 | 8.1 |10.5
3181855| 65 | 560 | 83 | 10.5
3181856| 5.6 | 50 | 84 |10.5
3181857| 5.7 | 60 | 86 |10.5
3181858| 568 | 50 | 87 | 104
3181859 69 | 60 | 89 | 104
3181860 | 6 50 | 9 —

1

@

w
X
=
1
5
L
D
E

(QikoRolNolioMolNolloRololioloolloololiolollolioRololio oo oo NNe)

> > > 0INom> o000 o> Eo00m > 0000 > 0D o> o

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
2
2

QOO DBDDMNBDMDMNDDIMBIAMDMDIDMDAMDMBDMNDANMBADMDDLNMBADMDDMBADMDDNDBDAD

U W > 0W®00> o000 O > o> 00> 00> 0> 0000> 000

3181829| 29 | 45 | 44 7.4 % 3181880| 8 60 |12 - 8

3181830| 3 45 | 45 11.1 # 318190010 70 |15 - 10

3181831| 3.1 | 45 | 4.7 11.1 #* 318192012 75 (18 - 12 2 A
RIS 2 PG, B = EEFRIUNEREFR B =Inventory center stock item
M See p.6 for explanation of marks.

5= NEW SIZES



WXL iRE27] 2D 7B

WXL Coating Two Flute *+ Short 2D Flute Length Type

WXL-2D-DE E

u *ﬁ% @ - n — )

Dc>6

¢Ds

B TR =——
. .

Dc

¢!

CARBIDE sHrinK| (NN LD
FIT ] 30X+
Desl 2 0~-002 P.39
12<0c 0~-003 Bz :mm  Unit:mm
Ams MR ék K| . | PR ER| EF Gloep el 2K | 70k | |, | 1R | R| ER
EDP No. Dc 2 Ds | Type | Stock EDP No. Dc L 2 Ds | Type | Stock
3182001 | 0.1 45| 0.2 7 B 3182032| 32| 45| 64 | 129 1 B

3182002| 0.2 | 45| 04 7.1
3182003 | 0.3| 45| 0.6 7.1
3182004 | 04| 45| 0.8 7.1
3182005| 05| 45| 1 7.1
3182006 06| 45| 1.2 7.2
3182007 | 0.7 | 45| 14 7.3
3182008| 08| 45| 1.6 7.3
3182009| 09| 45| 1.8 7.3
3182010 1 45| 2 7.4
3182011 | 1.1 | 45| 22 7.4
3182012 | 1.2| 45| 24 7.4
3182013| 1.3| 45| 26 7.4
3182014 | 14| 45| 28 7.5
3182015| 1.5| 45| 3 7.5
3182016| 1.6| 45| 3.2 7.6
3182017| 1.7 | 45| 34 8

3182018| 1.8| 45| 3.6 8

3182019| 1.9| 45| 38 8

3182020 2 45| 4 8.1
3182021 | 2.1 | 45| 4.2 8.1
3182022| 22| 45| 44 8.1
3182023| 23| 45| 46 8.2
3182024 | 24| 45| 4.8 8.2
3182025 25| 45| 5 8.2
3182026| 26| 45| 5.2 8.7
3182027 27| 45| 54 8.7
3182028| 28 | 45| 5.6 8.7
3182029 29| 45| 5.8 8.8
3182030| 3 45| 6 12.6

3182033 | 3.3 | 45| 6.6 | 129
3182034 | 34| 45| 6.8 | 129
3182035| 35| 45| 7 12.9
3182036| 36| 45| 72 | 129
3182037 | 3.7 | 45| 74 | 129
3182038 | 38| 45| 76 | 129
3182039| 39| 45| 7.8 | 129
3182040 | 4 45| 8 13
3182041 | 4.1 | 50| 82 | 13.1
3182042 | 42| 50| 84 | 13.1
3182043| 43| 50| 86 | 13.1
3182044 | 44| 50| 88 | 13.1
3182045| 45| 50| 9 13.1
3182046 | 46| 50| 9.2 | 13.1
3182047| 47| 50| 94 | 132
3182048 | 48| 50| 96 | 132
3182049| 49| 50| 98 | 132
3182050 | 5 50|10 13.1
3182051| 6.1 | 50|10.2 | 13.2
3182052 | 52| 50|104 | 132
31820563 | 5.3| 50|10.6 | 13.2
3182054 | 54| 50|10.8 | 13.2
3182055| 65| 50|11 13.2
3182056| 56| 50|11.2 | 13.3
3182057| 57| 50(11.4 | 133
3182058 | 58| 50|11.6 | 13.3
3182059| 59| 50(|11.8 | 13.3
3182060 | 6 5012 -
% 3182061| 6.1 | 60122 | 18.1

[clio oo Ioo oo o ooloMoRoooolooRoRo ool oo RO RO Ne))
O>» 00®0T>©0O00®0 > 00000 > 000X > 0000 > 00

DO DBDDIMBPMDMDIMDIMBPMDIMBDIMDIMBIADIMDIDAMBAMDMDIDIAMBIDDDMBAMDMDDMBAD

M >0WTT> ©0E0O0E>0> 00> 00> 0> 0000©E>00 0

P QP | J) (RS (RS [ [ [ [P (U (U (U Y O Y [ [ R U [ Y U I NI I U ) U [y —

3182031 | 3.1 45| 6.2 | 128 = 3182062 | 6.2 60 |124 | 18.1 8 D
BiRRGBRIE SR P.6, _ A=FREEREER A= Standard stock item
B See p.6 for explanation of marks. B = FEFHMREREZESR: B = Inventory center stock item
%= NEW SIZES D = BEElFIOVREREFSR D = Inventory center stock item
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WXL i:E27] 2D 7Ji<E!

WXL Coating Two Flute - Short 2D Flute Length Type

WXL-2D-DE EIE

— ~

g
8
72
| EROEGSE
R& FIT] 30 )%t
%% i) 12<ng|2 8::885 Pa9 B :mm  Unit:mm
a CITeEmENE 2K | Tk | |, | 1R | R| ER GlIEE A 2K | Tk | | | 1B ([ ER| ER
W EDP No. Dc L 2 Ds Type | Stock EDP No. Dc L 2 Ds Type | Stock
>|_( % 3182063 | 6.3| 60| 126 | 18.1 8 1 D % 3182094 | 94| 70| 188 (222 | 10 1 D
é % 3182064| 6.4| 60| 128 | 18.1 8 1 D 3182095| 95| 70|19 212 | 10 1 B
I.D 3182065| 6.5| 60| 13 17 8 1 B # 3182096 96| 70| 192 223 | 10 1 D
II:E) % 3182066 6.6| 60| 132 | 18.1 8 1 D % 3182097 | 9.7 70| 194 223 | 10 1 D
% 3182067 | 6.7 60| 134|182 8 1 D % 3182098 | 9.8| 70| 196 223 | 10 1 D
% 3182068 6.8 60| 136 | 18.2 8 1 D % 3182099 99| 70,198 223 | 10 1 D
% 3182069| 6.9| 60| 13.8| 18.2 8 1 D 3182100| 10 70| 20 - 10 2 A
3182070| 7 60| 14 17.1 8 1 A % 3182101 | 10.1 75| 202 | 26.1| 12 1 D
% 3182071 7.1 60| 142|182 8 1 D % 3182102 (102, 75|204 [ 26.1 | 12 1 D
% 3182072 7.2, 60| 144 | 18.2 8 1 D % 3182103|110.3| 75206 |26.1| 12 1 D
% 3182073| 7.3| 60| 146 | 18.2 8 1 D # 31821041104, 75| 208 | 26.1 | 12 1 D
% 3182074 74| 60| 148 | 18.2 8 1 D % 3182105(10.5| 75| 21 26.1 | 12 1 D
3182075| 7.5| 60| 15 17.2 8 1 B % 3182106|10.6| 75|21.2 26.1| 12 1 D
% 3182076 76| 60| 152 | 18.3 8 1 D % 3182107|110.7| 751214 |26.1| 12 1 D
% 3182077 7.7| 60| 154 | 18.3 8 1 D # 3182108108 75| 216 | 26.2| 12 1 D
% 3182078 7.8 60| 15.6 | 18.3 8 1 D % 3182109109 75|21.8 |26.2| 12 1 D
% 3182079 79| 60| 158 | 18.3 8 1 D 318211011 75| 22 25.1 | 12 1 A
3182080| 8 60| 16 - 8 2 A % 31821111 11.1 75| 222 262 | 12 1 D
% 3182081 | 8.1 70| 162 | 22.1| 10 1 D # 3182112|111.2| 75| 224 |26.2 | 12 1 D
% 3182082 82| 70| 164 | 22.1| 10 1 D % 3182113(11.3| 75| 226 |26.2| 12 1 D
% 3182083 83| 70| 16.6 | 22.1| 10 1 D #.3182114(11.4| 75|228 [26.2| 12 1 D
% 3182084 | 84| 70| 16.8 | 22.1| 10 1 D % 31821151115 75|23 26.3 | 12 1 D
3182085| 85| 70|17 21 10 1 B % 3182116(11.6| 75|232 263 | 12 1 D
% 3182086 86| 70| 172 (22.1| 10 1 D % 31821171117 75234 |26.3| 12 1 D
% 3182087 | 87| 70|174 22.1| 10 1 D % 3182118(11.8| 75| 236 [26.3| 12 1 D
% 3182088 88| 70| 176|222 | 10 1 D % 31821191119 75238 |26.3| 12 1 D
% 3182089 89| 70178222 | 10 1 D 318212012 75| 24 = 12 2 A
3182090| 9 70|18 21.1| 10 1 A #* 3182121 (12.1| 85| 24.2 - 12 3 D
% 3182091 | 9.1 70|182 222 | 10 1 D # 3182122122 85| 244 - 12 3 D
% 3182092 9.2, 70| 184 222 | 10 1 D % 3182123 |12.3| 85| 24.6 - 12 3 D
% 3182093| 9.3| 70| 186|222 | 10 1 D % 3182124 |124| 85| 24.8 - 12 3 D
BiRIRIGBFIES 5 P.6, A=#REEFR A =Standard stock item
M See p.6 for explanation of marks. B = EEFHOREREER B =Inventory center stock item
%=NEW SIZES D = FEfFhMRAERER R D = Inventory center stock item
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|



¢Ds

/its“
ﬁ% @ 4T D
n

Dc=6 Dc>6

] .

Dc

¢!

L g
: 28
ng R3
R
3
Bl B{7 :mm  Unit:mm %g
Glre A 2K | Ik | |, | R ([ ER| ER I NE 2K | 7k | |, | 1§ | R ER a
EDP No. Dc L 2 Ds | Type | Stock EDP No. Dc L 2 Ds | Type | Stock W
3182125|125| 85|25 - 12 3 D % 3182150 | 15 90 | 30 354 | 16 1 D >|_(
3182126 |126| 85|252 | -— 12 S D % 3182155|16.5| 90| 31 355 | 16 1 D =)
3182127 |12.7| 85|254 | - 12 3 D 3182160 | 16 90 | 32 = 16 2 B I.D
3182128 |128| 85|256 | -— 12 3 D % 3182165|16.5| 90 | 33 - 16 3 D E
3182129|129| 85|258 | -— 12 3 D % 318217017 90 | 34 = 16 & D
3182130| 13 85 | 26 = 12 S D % 3182175(17.5| 90| 35 - 16 3 D
3182131|13.1| 85|26.2| - 12 3 D 3182180| 18 90 | 36 = 16 3 B
3182132|132| 85|264 | -— 12 3 D % 3182185(18.5| 100 | 37 43.3 | 20 1 D
3182133|13.3| 85|26.6 | -— 12 3 D % 3182190(19 | 100 | 38 43.4 | 20 1 D
3182134 |134| 85|26.8| -— 12 S D % 3182195(19.5| 100 | 39 435 | 20 1 D
3182135|135| 85|27 - 12 3 D 318220020 | 100 |40 = 20 2 B
3182136|136| 85|272 | -— 12 3 D % 3182210 |21 105 | 42 - 20 3 D
3182137|13.7| 85|274 | -— 12 3 D % 3182220 (22 | 105 | 44 = 20 3 D
3182138|138| 85|276 | -— 12 S D % 318223023 | 120 | 46 53.3 | 25 1 D
3182139|139| 85|278| - 12 3 D %.3182240|24 | 120 | 48 534 | 25 1 D
3182140| 14 85| 28 = 12 3 D % 318225025 | 125 |50 - 25 2 D
3182145|14.5| 90|29 35.1| 16 1 D % 318230030 | 140 | 60 67.3 | 32 1 D
= NEW SIZES B = EFHOFREREFS B =Inventory center stock item

D = EFHIORERERSR D =Inventory center stock item
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WXL i&E27] 3D 7J{<B&

WXL Coating Two Flute - Short 3D Flute Length Type

WXL-3D-DE

£ — H
: \ N | ¢
S S—— B B P o

Dc=6 Dc>6 =

Do

¢

[ === | == =

3 2

()] L L
=}
A
Y= CARBIOE @ B
R§& 35° ) &+
~Jo Do<12 0~-002 De<l12 P42 )
%g 12<Dc 0~-003 B :mm  Unit:mm
w BEILEEE 2K | 0K | |, | BR (K| EF GITEIEN K | 7K | |, | || EF
EDP No. Dc L e Ds | Type | Stock EDP No. Dc L e Ds | Type | Stock
3182401 0.1 | 45| 03| 7.1 | 4 B 3182438 38 | 45|11.4|16.8 6 1 B

3182402 02 | 45 | 06| 7.3
3182403 03 | 45| 09| 74
3182404 04 | 45| 12| 75
3182405/ 05 | 45| 15| 786
3182406| 06 | 45| 18| 78
3182407| 0.7 | 45 | 2.1 8

3182408 0.8 | 45 | 24 | 8.1
3182409 09 | 45 | 27| 82
3182410 1 45 | 3 8.4
3182411 1.1 | 45| 33| 87
3182412| 1.2 | 45 | 36 | 87
3182413 1.3 | 45| 39| 89
3182414 1.4 | 45 | 42| 9.1
3182415 1.6 | 45 | 45| 9.1
3182416| 1.6 | 45 | 48| 93
3182417| 1.7 | 45| 5.1 9.8
3182418| 1.8 | 45 | 54 | 98
3182419 19| 45| 57|10

3182420, 2 45 | 6 10.2
3182421 2.1 | 45| 6.3 | 105
3182422 22 | 45 | 6.6 | 10.7
3182423 23 | 45 | 6.9 | 108
3182424 24 | 45 | 7.2 | 109
3182425 25 | 45| 75|11

3182426 26 | 45 | 78 | 115
3182427 27 | 45| 81 | 116
3182428 28 | 45 | 84 | 11.7
3182429 29 | 45| 87 | 11.9
3182430 3 45| 9 15.9

3182439| 39 | 45| 11.7|16.9
3182440 | 4 50 | 12 17

3182441 | 4.1 50| 123|172
3182442 | 42 | 50 | 126 | 17.3
3182443 43 | 50| 129|174
3182444 | 44 | 50 | 132|175
3182445 45 | 50| 135|176
3182446 | 46 | 55| 138 |17.7
3182447 47 | 55| 14.1 | 17.9
3182448 | 48 | 55| 144 |18

3182449 | 49 | 55| 14.7 | 18.1
3182450| 5 55|15 18.1
3182451 5.1 551|153 | 183
3182452 | 52 | 55| 156 | 184
3182453 | 5.3 | 55| 159|185
3182454 | 54 | 55| 162 | 186
3182455 65 | 60| 165 | 18.7
3182456| 56 | 60| 16.8 | 18.9
3182457 | 5.7 | 60| 17.1 |19

3182458 | 58 | 60 | 174 | 19.1
3182459| 689 | 60| 17.7 | 19.2
3182460 | 6 60 | 18 -

3182465| 6.5 | 65| 195|235
3182470| 7 65 | 21 24.1
3182475 7.5 | 70 | 225 | 24.7
3182480/ 8 70 | 24 -

3182485| 85 | 70| 255|295 | 10
3182490/ 9 75 |27 30.1| 10
3182495| 95 | 775|285 |30.7 | 10

W
X
L
3
D
D
E

DO DN |O|OOD D

[00]

U W> > > 0> T>0> 0> 000K >> 0000 > O0EHE>HNEGEDK> T

R =n| === === = === == === === m == ===

QOO0 DMPMDDMBMBMDDDDBDBADIDNDADANDIDNDAMDAMDNIDNDAMDAMDIDNDANDMD

0O > 000> 0000 > 000> 0> 00> 00> 0> 0000> 0000

3182431| 3.1 | 45| 9.3 |16 3182500|10 80 | 30 - 10

3182432| 32 | 45| 96 | 16.2 318251011 80 | 33 36.3| 12

3182433| 3.3 | 45| 99| 16.3 318252012 90 | 36 = 12

3182434 34 | 45 | 102 | 164 3182560/|16 110 | 48 - 16

3182435| 35 | 45 (105 | 165 3182580|18 130 | 54 - 16

3182436| 36 | 45 | 10.8 | 16.6 318260020 |130 |60 - 20 2 B

3182437| 3.7 | 45 |[11.1 | 167 A =tRHERETFR A= Standard stock item
WREEEE 2 PG, B = EEFFIUMREREER B = Inventory center stock item

W See p.6 for explanation of marks.
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WXL if=27] 4D JTH<E

WXL Coating Two Flute - Short 4D Flute Length Type

WXL-4D-DE

P
4

2
Dc=6 Dc>6
L2
L
R ——
.
- »
i
CARBIDE @ sk (AN BT IRE
FIT] 40 )% Al
0~-002 P43 ) o
BAf7 :mm  Unit:mm %g
GlEen A 2K | Ik | | | R ([ ER| ER GlEe A 2K | Ik | |, | R ([ ER| ER =
EDP No. Dc L 2 Ds | Type | Stock EDP No. Dc L 2 Ds | Type | Stock W
3182602 | 0.2 | 45 0.8 7.5 B 3182633| 3.3| 50 |13.2 | 19.6 1 B >|_(
3182603 | 0.3 | 45 1.2 7.7 3182634 | 34| 50 |13.6 | 198 a
3182604 | 04 | 45 1.6 79 3182635| 35| 50 |14 20 I?
3182605| 0.5 | 45 2 8.1 3182636 | 3.6| 50 144 | 20.2 E

3182606| 0.6 | 45 | 24 8.4
3182607 | 0.7 | 45 | 28 8.7
3182608| 0.8 | 45 | 3.2 8.9
3182609| 0.9 | 45 | 36 9.1
3182610 1 45 | 4 9.6
3182611 | 1.1 | 45 | 44 9.8
3182612 1.2 | 45 | 48| 10

3182613| 1.3 | 45 | 52| 10.2
3182614| 1.4 | 45 | 56 | 105
3182615| 1.6 | 45 | 6 10.7
3182616| 1.6 | 45 | 64 | 11.1
3182617 1.7 | 45 | 68| 11.7
3182618| 1.8 | 45 | 72| 119
3182619| 1.9 | 45 | 76 | 12.1
3182620 2 45 | 8 124
3182621 | 2.1 | 45 | 84 | 126
3182622 22 | 45 | 88| 129
3182623| 23 | 45 | 9.2 | 13.1
3182624 24 | 45 | 96 | 133
3182625| 25 | 45 |10 13.5
3182626| 26 | 50 | 104 | 14.2
3182627 | 2.7 | 50 |10.8 | 144
3182628| 28 | 50 |11.2 | 146
3182629| 29 | 50 |11.6 | 14.9

3182637 | 3.7| 50 |14.8 | 204
3182638| 3.8| 50 |15.2 | 20.6
3182639 | 39| 50 |15.6 | 20.8
3182640 | 4 55 |16 21.1
3182641 | 4.1| 55 |164 | 21.3
3182642 | 42| 55|16.8 | 21.5
3182643 | 43| 55 |172 | 21.7
3182644 | 44| 55 |176 | 21.9
3182645| 45| 55|18 22.1
3182646 | 46| 55 (184 | 223
3182647 | 47| 55 |188 | 22.6
3182648 | 48| 55 |19.2 | 228
3182649 | 49| 55 |196 | 23

3182650| 5 60 |20 23.1
3182651 | 5.1 | 60 |[204 | 234
3182652 | 52| 60 |20.8 | 23.6
3182653 | 5.3| 60 |21.2 | 23.8
3182654 | 54| 60 |21.6 | 24

3182655 | 55| 65 |22 24.2
3182656 | 56| 65 224 | 245
3182657 | 5.7| 65 228 | 24.7
3182658 | 5.8| 65 |23.2 | 24.9
3182659 | 59| 65 |23.6 | 25.1
3182660| 6 65 |24 —

Qo RoliolioRollolioRoliolioRololioolNolloRoliolioRoRo oo oo O]

> > > 000> 0000 > 000N > O00EE> 000 E >0

DO MDMDPDMDIMDIMBPMDMDIMDIMBIAMDIMDIDAMBAMDMDINDMBADIDIDMBADMDDMDAD

U O> 000 E > 000 E> 0> 00> 00>0>0000>00

3182630 3 50 |12 18.9 3182680 | 8 80 (32 = 8

3182631 | 3.1 | 50 | 124 | 19.1 3182700 |10 90 |40 — 10

3182632| 32 | 50 | 128 | 194 318272012 100 |48 — 12 2 A
BiRRIRBEIESR P.6, A=tRfEREFER A =Standard stock item
B See p.6 for explanation of marks. B = FEFHOREREES, B = Inventory center stock item
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WXL;RE47]:27)8

WXL Coating Four Flute Short

WXL-EMS @@EZ=

, — : e
—— ~ I— S

L2

¢Ds

(== == T
» —‘J —'ZJ
O
ﬂ:g C_(;%h L L
 EmMOEESe
RE FIT] 30 )%
T_]' o 12<B€<12 8: 882 De<12 P.44 . .
%E gj> B{7 :mm  Unit:mm
a Bms ME £ K 7K L 1wz N EF
W EDP No. Dc L 2 Ds Type Stock
X 3130510 1 40 2.5 7.9 4 1 D
IT 3130515 145 40 4 8.5 4 1 D
|\E/| 3130520 2 40 6 10.1 4 1 A
g 3130525 25 40 8 11.4 4 1 A
3130530 3 45 8 15 6 1 A
3130535 3.5 45 10 16 6 1 D
3130540 4 45 11 16.1 6 1 A
3130545 4.5 45 11 15.1 6 1 D
3130550 5 50 13 16.2 6 1 A
% 3130555 5 50 13 16.3 6 1 D
3130560 6 50 13 - 6 2 A
% 3130565 6.5 60 16 21.1 8 1 D
3130570 7 60 16 19.2 8 1 A
B 3130575 7.5 60 16 19.3 8 1 D
3130580 8 60 19 8 2 A
B 3130585 85 70 19 24.1 10 1 D
3130590 9 70 19 22.2 10 1 A
B 3130595 95 70 19 22.3 10 1 D
3130600 10 70 22 - 10 2 A
Py 3130605 10.5 75 22 27.1 12 1 D
P 3130610 11 75 22 26.2 12 1 D
% 3130615 11.5 75 22 25.3 12 1 D
3130620 12 75 26 - 12 2 A
B 3130625 125 85 26 = 12 3 D
P 3130630 13 85 26 - 12 3 D
3130640 14 85 26 = 12 3 D
3130650 15 90 26 30.1 16 1 D
3130660 16 100 32 = 16 2 D
% 3130670 17 100 32 — 16 3 D
3130680 18 100 32 = 16 3 D
B 3130690 19 100 62 37.4 20 1 D
3130700 20 105 38 = 20 2 D
B 3130710 21 105 38 — 20 3 D
P 3130720 22 105 38 — 20 3 D
P 3130730 23 120 45 52.3 25 1 D
P 3130740 24 120 45 50.4 25 1 D
3130750 25 120 45 - 25 2 D
3130800 30 125 45 50.8 32 1 D
BiRIRIABEIES 5 P.6. A=FtRHEREFR A= Standard stock item
M See p.6 for explanation of marks. D = EEFEHIUMRERETER D =Inventory center stock item

s#=NEW SIZES
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WXL iR B2 BB iR MFEDY )

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

WXL-LN-EDS CEIEZS | |
%}Eﬁ L 5

D
|
@

EROEGEEE o
FIT ] 30° )~
P.46

0~-0015 2<Dec

¢#Dc
¢Ds|

BA{7 :mm  Unit:mm J:P(-é)

EEclE A v 2K | DK | . R | T MOTITAHRRE aBSRERIK(Le) X1 |12 4% | B ) ja%

EDP No. Dc X @2 L 2 Dh 8k 05° 1° 1.5° 2° 3° Type | Stock @

# 3131100 | 0.1 X 03| 45 0.15 7.5 0.09 |1461°| 0.31| 032 0.33| 0.34| 037 B R‘g

# 3131101 | 0.1 05| 45 0.15 7.7 0.09 |14.04°| 0.53| 056| 058| 061| 0.66 T-j-g

% 3131102 | 0.1 1 45 0.15 8.2 0.09 |1322°| 1.05| 1.1 1.14| 1.18| 1.28 %3
3131201 | 0.2 05| 45 0.3 7.5 0.18 |14.02°| 052 | 055| 057| 06 0.64 V>\(/
3131202 | 0.2 1 45 0.3 8 0.18 |13.19°| 1.05 1.09 1.13 1.17 1.27 L
3131203 | 0.2 15| 45 0.3 8.5 0.18 |1245°| 157 1.62 1.68 1.75 1.89 h
3131204 | 0.2 2 45 0.3 9 0.18 |11.78°| 209 | 216| 224 | 232| 25]1 E
3131205 | 0.2 25| 45 0.3 95 0.18 |11.18°| 26 269 | 279| 29 3.13 g

3131206 | 0.2
3131207 | 0.2
3131208 | 0.2
3131302 | 0.3

3 45 0.3 10
35| 45 0.3 10.5
4 45 0.3 11
1 45 0.45 7.8

0.18 |10.64°| 3.12| 323| 335| 347| 375
0.18 |10.15°| 364 | 376 | 39 405 | 437
0.18 | 9.71°| 4.15| 43 445 | 462| 5

0.28 |13.16°| 1.03 1.08 1.12 1.16 1.25

3131303 | 0.3 15| 45 0.45 8.3 0.28 |124° 1.56 1.61 1.67 1.74 1.88
3131304 | 0.3 2 45 0.45 8.8 028 |11.73"| 208 | 215| 223| 231 25

3131305 | 0.3 25| 45 0.45 9.3 028 |11.12°| 259 | 268| 278| 288| 3.12
3131306 | 0.3 3 45 0.45 9.8 0.28 |10.57°| 3.11 322| 333| 346 | 374
3131308 | 0.3 4 45 045 | 108 028 | 962°| 414 | 429| 444 | 461 4.98
3131310 | 0.3 5 45 045 | 11.8 028 | 883°| 518 | 536| 555| 576| 6.23
3131312 | 0.3 6 45 045 | 128 028 | 8.15°| 6.21 643 | 6.66| 691 747
3131318 | 0.3 gl 45 045 | 158 0.28 | 6.63°| 931 964 | 998 | 1036 | 11.2

3131403 | 04 15| 45 0.6 8.1 0.37 |124° 1.52 1.57 1.63 1.69 1.82
3131404 | 04 2 45 0.6 8.6 0.37 |11.71°| 203 | 2.1 2.18| 226 | 245
3131406 | 04 3 45 0.6 9.6 0.37 |1053°| 307| 3.17| 329 | 341 3.69
3131408 | 04 4 45 0.6 10.6 0.37 | 956°| 4.1 424 | 44 456 | 4.93
3131410 | 04 5 45 0.6 11.6 037 | 876°| 5.13| 531 5.51 5.71 6.18
3131412 | 04 6 45 0.6 12.6 037 | 808 | 6.17| 6.38| 6.6]1 6.86 | 742
3131414 | 04 7 45 0.6 13.6 037 | 749 | 72 745 | 772 | 801 8.66
3131416 | 04 8 45 0.6 14.6 037 | 699°| 824 | 852 | 883| 916| 99

3131418 | 04 9 45 0.6 15.6 037 | 655°| 927| 9569 | 994 | 1031 | 11.16
3131420 | 04 X 10 45 0.6 16.6 0.37 | 6.16°| 10.3 1066 | 11.05| 1146 | 12.39
3131424 | 04 X 12 45 0.6 18.6 037 | 55° | 1237 | 128 1326 | 13.76 | 14.88

U000 000 E0O0E 000 OO0 O oOoO00MEooo0EC oo oo oo o oo o

XXX X[X|IX[|X|X[X[XIX|X|IXIXIX XIXIX|XIX|XIXIXIXIX XIXX|X|XIXX|X|X|X|X|X|XIX
-b-b-bb-b-b-b-b-b-b-b-b-b-b-b-bhhhbbbbbbbbbbbbhhhhbbbbbE%

3131501 05 15| 45 0.7 8.1 0.45 |12.29° 1.56 1.61 1.67 1.73 1.87

3131502 | 05 2 45 0.7 8.6 045 |11.59° 2.07 2.14 2.22 2.31 249

3131503 | 05 3 45 0.7 9.6 045 |[104° 3.11 3.21 3.33 3.46 3.74

3131504 | 05 4 45 0.7 10.6 045 | 943°| 4.14 4.28 444 4861 4.98

3131505 | 05 5 45 0.7 11.6 045 | 863°| 5.17 5135 IS 5.7/ 6.22

3131506 | 0.5 6 45 0.7 12.6 045 | 795" | 6B.21 6.42 6.66 6.9 7.47

3131507 | 05 7 45 0.7 13.6 045 | 7.37°| 7.24 7.49 7.76 8.05 8.71

3131508 | 0.5 8 45 0.7 14.6 045 | 6.86° 8.27 8.56 8.87 9.2 9.95

3131509 | 05 9 45 0.7 15.6 045 | 643°| 931 9.63 998 | 1035 | 11.19 B
WiRIRIRBEIE S P.6. B = FEfFRIUMRERETER B = Inventory center stock item
M See p.6 for explanation of marks. Eu
s%=NEW SIZES

=
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WXL iz E270< 3= R (RIS IE)

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

WXL-LN-EDS CEEE

e S— -

sDc
4D
9
¢Ds|

—
<
o
o
\Y]
4D

CARBIDE [ Jeamaey ) L
EB80E 2
E—m P.46

» 0~-0015 2<Dc
J:PCE BRI :mm  Unit:mm
) jE § E@E gHDéCxX %L;ﬁk oS 1._( mg& L 1@? éfﬁﬁié :F’}%%E{ :XTEFI{#{tﬁﬁJﬁ aBISEIRERUS(Le) 1 |72 4k | ez
) b 5° 1° 1.5° 2° 3° Type | Stock
R S 3131510 | 05 x 10 45 0.7 16.6 4 045 | 6.04°| 10.34 | 10.7 11.09| 115 12.44 1 B
;—é% 3131512 | 05 x 12 45 0.7 18.6 4 045 | 539°| 1241 | 1284 | 13.31 | 138 1492 | 1 B
~ 3131515 | 05 X 15 50 0.7 21.6 4 045 | 465°| 15651 | 16.05| 1663 | 1725 | 1865 | 1 B
\;(V 3131602 | 06 x 2 45 0.9 8.4 4 055 |11.51°| 207 2.14 | 222 2.31 249 | 1 B
L 3131603 | 06 X 3 45 0.9 9.4 4 055 |10.31°| 3.11 3.21 3.33 346 | 374 1 B
||\—| 3131604 | 06 X 4 45 0.9 10.4 4 055 | 933 | 414 | 428 | 444 | 4861 498 | 1 B
IIE 3131605 | 06 X & 45 0.9 11.4 4 055 | 852°| 5.17 5.35 5.56 5.75 6.22 1 B
8 3131606 | 06 X 6 45 0.9 12.4 4 055 | 7.84°| 621 6.42 | 6.66 6.9 747 | 1 B
3131607 | 06 X 7 45 0.9 13.4 4 055 | 726°| 7.24 7.49 7.76 8.05 871 1 B
3131608 | 0.6 X 8 45 0.9 14.4 4 055 | 6.76°| 8.27 8.56 8.87 9.2 Gl 1 B
3131610 | 06 X 10 45 0.9 16.4 4 055 | 5.94°| 1034 | 10.7 11.09| 115 12.44 1 B
3131612 | 06 X 12 45 0.9 18.4 4 055 | 529°| 1241 | 1284 | 1331 | 138 14.92 1 B
3131615 | 0.6 X 15 50 0.9 21.4 4 055 | 455°| 1551 | 16.05| 1663 | 17.25 | 18.65 1 B
3131618 | 06 X 18 50 0.9 24.4 4 0.55 | 3.99°| 1861 | 19.26 | 19.96 | 20.7 22.38 1 B
3131702 | 0.7 X 2 45 1 8.3 4 065 (1143 | 207 2.14 2.22 2.31 2.49 1 B
3131704 | 0.7 X 4 45 1 10.3 4 065 | 922°| 414 | 428 | 444 | 461 498 | 1 B
3131706 | 0.7 X 6 45 1 123 4 065 | 773 | 6.21 6.42 6.66 6.9 7.47 1 B
3131708 | 0.7 X 8 45 1 14.3 4 065 | 6.65°| 827 856 | 887 Si2 995 | 1 B
3131710 | 0.7 X 10 45 1 16.3 4 0.65 | 5.83°| 10.34 | 10.7 11.09| 1156 12.44 1 B
3131804 | 08 X 4 45 1.2 10.1 4 0.75 | 9.11°| 414 | 428 | 444 | 461 498 | 1 B
3131806 | 08 X 6 45 1.2 12.1 4 075 | 761°| 621 6.42 | 6.66 6.9 747 | 1 B
3131808 | 08 x 8 45 1.2 14.1 4 0.75 | 6.53°| 827 856 | 887 9.2 995 | 1 B
3131810 | 0.8 X 10 45 1.2 16.1 4 0.75 | 5.72°| 10.34 | 10.7 11.09| 115 12.44 1 B
3131812 | 08 x 12 45 1.2 18.1 4 0.75 | 5.09°| 1241 | 1284 | 13.31 | 138 14.92 1 B
3131814 | 08 X 14 50 1.2 20.1 4 0.75 | 458" | 1448 | 1498 | 1552 | 16.1 17.41 1 B
3131816 | 0.8 x 16 50 1.2 22.1 4 0.75 | 4.16°| 1654 | 17.12 | 17.74 | 184 18E) 1 B
3131820 | 0.8 X 20 55 1.2 26.1 4 0.75 | 3.52°| 2068 | 21.4 22.17 | 23 24.87 1 B
3131824 | 08 X 24 60 1.2 30.1 4 0.75 | 3.06° | 2481 | 25.68 | 26.6 27.6 2984 | 1 B
3131904 | 09 x 4 45 1.35 9.9 4 085 | 9 4.14 4.28 444 461 4.98 1 B
3131906 | 09 X 6 45 1.35| 11.9 4 085 | 749 | 6.21 6.42 6.66 6.9 7.47 1 B
3131908 | 09 X 8 45 1.35 | 139 4 085 | 641°| 827 856 | 887 9.2 995 | 1 B
3131910 | 09 X 10 45 1.35 | 1569 4 0.85 | 5.61°| 10.34 | 10.7 11.09 | 11.5 1244 | 1 B
3131915 | 09 X 15 50 1.35 | 20.9 4 085 | 426°| 1551 | 1605 | 16683 | 1725 | 1865 | 1 B
3132003 | 1 X 3 45 1.5 8.7 4 095 | 9.89°| 311 3.21 3.33 346 | 374 1 B
3132004 | 1 X 4 45 1.5 9.7 4 095 | 888 | 4.14 4.28 444 461 4.98 1 B
3132005 | 1 X 5 45 1.5 10.7 4 095 | 805°| 5.17 535 | bB.B5 575 | 622 1 B
3132006 | 1 X 6 45 1.5 11.7 4 095 | 7.37°| 621 6.42 | 6.66 6.9 747 | 1 B
3132007 | 1 X 7 45 1.5 12.7 4 095 | 6.79°| 724 749 | 7.76 8.05| 871 1 B
3132008 | 1 X 8 45 1.5 13.7 4 095 | 6.29°| 827 8.56 8.87 9.2 9.95 1 B
3132009 | 1 Xx 9 45 [ES 14.7 4 095 | 5.86°| 931 963 | 998 | 1035| 11.19| 1 B
BiRRIBAIES 5 P.6. B = EEFHFIUFREREZR B = Inventory center stock item
M See p.6 for explanation of marks. Eu
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A AT TR A oRISEFRE R (Le)

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

L RPELIRERIIE B EERTERR
INTRAFETS.

No numerical value means no
interference with workpiece.

¢

B BRI :mm  Unit:mm 5%)
EIre R Ol 2K | DK | |, | W2 | 3R (T BUTIHAREomsiagicle) X1 15 (| g @;3
EDP No. Dc X 82 L 2 Ds Dn ok 0.5° 1° 1.5° 2° 3° Type | Stock @

3132010 | 1 X 10 45 1.5 15.7 4 095 | 549°| 10.34 | 10.7 11.09| 115 12.44 1 B R‘EA

3132012 | 1T X 12 45 1.5 17.7 4 095 | 487°| 1241 | 1284 | 1331 | 138 1492 | 1 B T—j_g

3132014 | 1T X 14 50 1.5 19.7 4 095 | 4.38°| 1448 | 1498 | 1552 | 16.1 17.41 1 B %3

3132016 | 1T X 16 50 1.5 21.7 4 095 | 397°| 1654 | 17.12 | 17.74 | 184 SIS 1 B V>\(/

3132018 | T X 18 55 1.5 23.7 4 095 | 3.64°| 1861 | 1926 | 1996 | 20.7 | 2238 | 1 B L

3132020 | 1T X 20 55 1.5 257 4 095 | 3.35°| 2068 | 214 | 22.17 | 23 2487 | 1 B h

3132022 | 1 X 22 60 1.5 27.7 4 095 | 3.11°| 2275 | 2354 | 2439 | 253 27.36 1 B I'E

3132025 | 1T X 25 60 148 30.7 4 095 | 281°| 2685 | 26.75 | 27.71 | 28.75 — 1 B 8

3132030 | 1 X 30 70 1.5 35.7 4 095 | 241°| 31.02 | 32.1 3325 | 345 - 1 B

3132204 | 12X 4 45 1.8 9.4 4 1.15 | 854°| 422 4.38 454 471 5.09 1 B

3132206 | 1.2 X 6 45 1.8 11.4 4 1.15 | 7.05°| 6.3 6.52 6.76 7.01 7.58 1 B

3132208 | 1.2 X 8 45 1.8 134 4 1.15 | 6° 8.37 8.66 8.98 9.31 | 10.07 1 B

3132210 | 1.2 X 10 45 1.8 154 4 1.15 | 5.22°| 1044 | 108 11.19 | 11.81 | 1255 1 B

3132212 | 1.2 X 12 45 1.8 17.4 4 1.15 | 462°| 1251 | 1294 | 1341 | 1391 | 15.04 1 B

3132214 | 1.2 X 14 50 1.8 194 4 1.15 | 4.14°| 1457 | 15.08 | 1563 | 16.21 | 1753 1 B

3132216 | 1.2 X 16 50 1.8 21.4 4 1.15 | 3.76°| 16.64 | 1722 | 17.84 | 1851 | 20.01 1 B

3132220 | 1.2 X 20 55 1.8 254 4 1.15 | 3.16°| 20.77 | 215 2228 | 23.11 | 24.99 1 B

3132406 | 14 X 6 45 2.1 11.1 4 1.35 | 6.77°| 6.3 652 | 6.76 | 7.0I 758 | 1 B

3132408 | 14 x 8 45 2.1 13.1 4 1.35 | 573°| 837 | 866 | 898 931 | 1007 | 1 B

3132410 | 14 X 10 45 2.1 15.1 4 1.35 | 497°| 1044 | 108 11.19 | 11681 | 12565 | 1 B

3132412 | 14 x 12 45 2.1 17.1 4 1.35 | 439°| 1251 | 1294 | 1341 | 1391 | 15.04 1 B

3132414 | 14 X 14 50 2.1 19.1 4 1.35 | 392°| 1457 | 1608 | 15663 | 1621 | 1763 | 1 B

3132416 | 14 X 16 50 2.1 21.1 4 1.35 | 355 | 1664 | 1722 | 17.84 | 1851 | 20.01 1 B

3132422 | 14 X 22 60 2.1 27.1 4 1.35 | 2.76° | 22.84 | 2364 | 2449 | 2541 — 1 B

3132504 | 15X 4 45 2.3 8.9 4 145 | 8.12°| 422 4.38 454 471 5.09 1 B

3132506 | 1.5 X 6 45 2.3 10.9 4 145 | 6.62°| 6.3 6.52 6.76 7.01 7.58 1 B

3132508 | 15X 8 45 2.3 12.9 4 145 | 559°| 837 8.66 8.98 9.31 | 10.07 1 B

3132510 | 1.5 X 10 45 2.3 14.9 4 145 | 484°| 1044 | 108 11.19 | 11.61 | 1255 1 B

3132512 | 1.5 x 12 45 2.3 16.9 4 145 | 426°| 1251 | 1294 | 1341 | 1391 | 15.04 1 B

3132514 | 1.6 X 14 50 2.3 18.9 4 145 | 3.81°| 1457 | 15.08 | 1563 | 16.21 | 1753 1 B

3132516 | 1.6 X 16 50 2.3 20.9 4 145 | 345°| 1664 | 1722 | 17.84 | 1851 | 20.01 1 B

3132518 | 1.6 X 18 55 2.3 22.9 4 145 | 3.14°| 1871 | 19.36 | 20.06 | 20.81 | 225 1 B

3132520 | 1.6 X 20 55 2.3 24.9 4 145 | 2.89°| 20.77 | 215 2228 | 23.11 — 1 B

3132625 | 1.6 X 25 60 2.3 288 4 145 | 24° | 25.94 | 2685 | 27.82 | 28.86 = 1 B

3132530 | 1.5 X 30 70 2.3 34.9 4 145 | 2.06°| 31.11 | 322 | 33.36 | 34.61 — 1 B

31325638 | 1.5 X 38 80 2.3 42.9 4 1.45 | 1.67°| 39.38 | 40.75 | 4222 = = 1 B

3132540 | 1.5 X 40 80 2.3 44.9 4 145 | 1.6° | 4145 | 4289 | 4444 — — 1 B

3132545 | 15 X 45 80 2.3 49.9 4 145 | 1.44°| 46.62 | 4824 — — — 1 B

3132606 | 1.6 X 6 45 2.4 10.7 4 155 | 647°| 63 6.52 6.76 7.01 7.58 1 B

3132608 | 16 X 8 45 2.4 12.7 4 155 | 545°| 837 | 866| 898| 931 | 1007 | 1 B

B = FEEFRIOMREREZSR B = Inventory center stock item
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WXLRE 27K B8 iR MFEDR )

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

WXL-LN-EDS CEEE

e S— -

sDc
4D
9
¢Ds|

—
<
o
o
\Y]
4D

L FIT ] 30° )~
P.46

» ~ 0~-0015 2<Dc
ﬁf?’i E—R Bf7 :mm  Unit:mm
) jE § E@E gHDécxx %L;ﬁﬁ éL-LQ mgﬁ L 1@? éfﬁﬁié :F’}%% B :XB:EFI#@?#% aﬂg%trﬁﬁ E?SI:&(Le) H1 |
= : 5 1 "5 2 3 Type | Stock
Rg 3132610 | 1.6 X 10 45 2.4 14.7 4 155 | 471°| 1044 | 108 11.19 | 11.81 | 1255 1 B
%% 3132612 | 1.6 X 12 45 2.4 16.7 4 1.55 | 4.14°| 1251 | 1294 | 1341 | 1391 | 15.04 | 1 B
~ 3132614 | 16 X 14 50 2.4 18.7 4 1.55 | 3.7° 1457 | 15608 | 1663 | 16.21 | 1753 | 1 B
\g(V 3132616 | 1.6 X 16 50 2.4 20.7 4 156 | 3.34°| 16.64 | 1722 | 17.84 | 1851 | 20.01 1 B
L 3132618 | 1.6 x 18 55 2.4 22.7 4 1.55 | 3.04°| 1871 | 19.36 | 20.06 | 20.81 | 225 1 B
||\—| 3132620 | 1.6 x 20 55 2.4 24.7 4 1.66 | 28° | 20.77 | 215 | 2228 | 23.11 — 1 B
IIE 3132806 | 1.8 X 6 45 2.7 10.6 4 1.75 | 596°| 642 6.77 7.1 7.39 7.99 1 B
Ié) 3132808 | 1.8 x 8 45 2.7 12.6 4 1.75 | 601°| 853 896 | 934 | 969 | 1048 | 1 B
3132810 | 1.8 X 10 45 2.7 14.6 4 1.75 | 433 | 1064 | 11.13 | 1156 | 11.99 | 1297 1 B
3132812 | 1.8 x 12 45 2.7 16.6 4 1.75 | 381°| 1274 | 1329 | 13.78 | 1429 | 1545 1 B
3132814 | 1.8 X 14 50 2.7 18.6 4 1.75 | 34° 1483 | 15644 | 15699 | 1659 | 17.94 1 B
3132816 | 1.8 X 16 50 2.7 20.6 4 1.75 | 3.07°| 1692 | 1758 | 1821 | 1889 | 2043 1 B
3132818 | 1.8 X 18 55 2.7 22.6 4 1.75 | 2.79°| 19.01 | 19.71 | 2043 | 21.19 — 1 B
3132820 | 1.8 X 20 55 2.7 24.6 4 1.75 | 257°| 21.09 | 21.85 | 22.64 | 2349 — 1 B
3132825 | 1.8 X 25 60 2.7 29.6 4 1.75 | 2.13°| 26.28 | 27.2 28.18 | 29.24 — 1 B
3133006 | 2 X 6 45 3 10.3 4 1.95 | 662°| 642 6.77 | 7.1 739 799 1 B
3133008 | 2 X 8 45 3 123 4 1.95 | 47° 8.63 896 | 934 | 969| 1048 | 1 B
3133010 | 2 X 10 45 3 14.3 4 195 | 404°| 1064 | 11.13| 1166 | 11.99 | 1297 | 1 B
3133012 | 2 X 12 45 3 16.3 4 195 | 354°| 1274 | 1329 | 1378 | 1429 | 1545 1 B
3133014 | 2 X 14 50 3 18.3 4 195 | 3.15°| 1483 | 15644 | 15699 | 1659 | 1794 | 1 B
3133016 | 2 X 16 50 3 20.3 4 195 | 284°| 16.92 | 1758 | 1821 | 18.89 — 1 B
3133018 | 2 X 18 55 3 22.3 4 1.95 | 258°| 19.01 | 19.71 | 2043 | 21.19 — 1 B
3133020 | 2 X 20 55 3 24.3 4 1.95 | 2.37°| 21.09 | 21.85 | 22.64 | 2349 — 1 B
3133025 | 2 X 25 60 3 29.3 4 195 | 1.96°| 26.28 | 272 | 28.18 — — 1 B
3133030 | 2 X 30 70 3 34.3 4 1.95| 1.68°| 3145 | 3255 | 33.73 - — 1 B
3133035 | 2 X 35 80 3 39.3 4 1.95 | 1.46°| 36.62 | 37.9 — — — 1 B
3133040 | 2 X 40 90 3 44.3 4 1.95| 1.3° | 41.79 | 4325 - - - 1 B
3133050 | 2 X 50 100 3 54.3 4 1.95 | 1.06°| 52.13 | 563.94 — — — 1 B
3133060 | 2 X 60 110 3 64.3 4 1.95 | 0.89° | 6246 — — — — 1 B
3133508 | 25 X 8 45 3.7 11.2 4 2.4 3.86°| 847 8.87 9.22 957 | 10.35 1 B
3133510 | 25 X 10 45 3.7 13.2 4 2.4 3.27°| 1057 | 11.03| 1144 | 11.87 | 1283 1 B
3133512 | 25 X 12 45 3.7 15.2 4 2.4 2.84°| 1266 | 13.18 | 1366 | 14.17 = 1 B
3133514 | 25 X 14 50 3.7 17.2 4 2.4 251°] 1475 | 1532 | 1588 | 1647 — 1 B
3133516 | 25 X 16 55 3.7 19.2 4 2.4 2.25°| 16.83 | 1746 | 18.09 | 18.77 - 1 B
3133518 | 25 x 18 55 3.7 21.2 4 2.4 2.03°| 1891 | 196 | 20.31 | 21.07 — 1 B
3133520 | 25 x 20 60 3.7 23.2 4 2.4 1.86° | 20.99 | 21.74 | 2252 — = 1 B
3133525 | 25 X 25 70 3.7 28.2 4 2.4 1.53°| 26.17 | 27.09 | 28.07 — — 1 B
3133530 | 25 x 30 80 3.7 33.2 4 2.4 1.3° | 31.34 | 3244 — — — 1 B
3133540 | 25 X 40 90 3.7 43.2 4 2.4 1° 41.68 — — — — 1 B
3133550 | 25 x 50 100 3.7 53.2 4 2.4 0.81°| 52.02 — — — — 1 B
BiRRIBAIES 5 P.6. B = EEFHFIUFREREZR B = Inventory center stock item
M See p.6 for explanation of marks. Eu
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HA T TR B oafISEiRE K (Le)

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

L RPELIRERIIE B EERTERR
INTRAFETS.

No numerical value means no
interference with workpiece.

¢

B BA7:mm  Unit:mm §(‘£
EIre R Ol 2K | DK | |, | W2 | 3R (T BUTIHAREomsiagicle) X1 15 (| g @;3
EDP No. Dc X 82 L [) Ds D1 ok 05° 1° 15° o 3° | Type | Stock )

3134008 | 3 X 8 45 4.5 13.9 6 285 | 6.19°| 842 8.79 9.13 947 | 10.24 1 B R g

3134010 | 3 X 10 45 45 15.9 6 285 | 541°| 1051 | 1095 | 11.35| 11.77 | 1273 1 B jg

3134012 | 3 x 12 45 4.5 17.9 6 285 | 481°| 126 13.09 | 1356 | 1407 | 15.21 1 B i% ~

3134014 | 3 X 14 50 4.5 19.9 6 285 | 432°| 1468 | 1523 | 1578 | 16.37 | 17.7 1 B V)\(/

3134016 | 3 X 16 55 45 21.9 6 285 | 393 | 1676 | 1737 | 18 18.67 | 20.18 1 B L

3134018 | 3 X 18 55 45 23.9 6 285 | 3.6° 1884 | 1951 | 20.21 | 20.97 | 22.67 1 B h

3134020 | 3 X 20 60 4.5 25.9 6 285 | 3.32°| 2091 | 21.65 | 2243 | 2327 | 25.16 1 B IIE

3134025 | 3 X 25 65 45 30.9 6 285 | 2.79°| 26.09 | 27 27.97 | 29.02 — 1 B g

3134030 | 3 X 30 80 4.5 35.9 6 285 | 24° 3125 | 32.34 | 3351 | 34.77 — 1 B

3134035 | 3 X 35 90 4.5 40.9 6 285 | 2.1° 36.42 | 37.69 | 39.05 | 40.52 — 1 B

3134040 | 3 X 40 90 45 45.9 6 285 | 1.87°| 4159 | 43.04 | 446 — — 1 B

3134050 | 3 X B0 100 4.5 55.9 6 285 | 1.54°| 51.93 | 53.74 | 55.68 — — 1 B

3136012 | 4 X 12 50 6 16.1 6 385 | 358 | 126 13.09 | 1366 | 1407 | 15.21 1 B

3135016 | 4 X 16 60 6 20.1 6 385 | 287°| 1676 | 1737 | 18 18.67 — 1 B

3135020 | 4 X 20 60 6 24.1 6 3.85 | 2.39°| 2091 | 21.65 | 2243 | 23.27 — 1 B

3135025 | 4 X 25 70 6 29.1 6 385 | 1.98°| 26.09 | 27 27.97 — — 1 B

3135030 | 4 X 30 80 6 34.1 6 385 | 1.69° | 31.25 | 3234 | 3351 — — 1 B

3135035 | 4 X 35 90 6 39.1 6 385 | 1.47°| 3642 | 37.69 — — — 1 B

3135040 | 4 X 40 90 6 441 6 385 | 1.3° | 4159 | 43.04 — — — 1 B

3135045 | 4 X 45 100 6 49.1 6 385 | 1.17°| 46.76 | 48.39 — — — 1 B

3135050 | 4 X BO 100 6 54.1 6 385 | 1.06°| 51.93 | 563.74 — — — 1 B

3135060 | 4 X 60 110 6 64.1 6 385 | 0.9 62.26 — — — — 1 B

3136016 | 5 X 16 60 7.5 18.2 6 485 | 158 | 16.76 | 17.37 | 18 — — 1 B

3136020 | 5 X 20 70 75 22.2 6 485 | 1.3 20.91 | 21.65 — — — 1 B

3136025 | 5 X 25 70 7.5 27.2 6 485 | 1.06°| 26.09 | 27 — — — 1 B

3136030 | 5 X 30 90 75 32.2 6 485 | 0.89°| 31.25 — — — — 1 B

3136035 | 5 X 35 90 75 37.2 6 485 | 0.77°| 36.42 — — — — 1 B

3136040 | 5 X 40 100 7.5 42.2 6 485 | 0.68° | 41.59 — — — — 1 B

3136050 | 5 X B0 110 75 52.2 6 485 | 0.55°| 51.93 — — — — 1 B

3136060 | 5 X 60 120 7.5 62.2 6 485 | 046° — — — — — 1 B

3137020 | 68 X 20 80 9 — 6 5.85 — — — — — — 2 B

3137030 | 6 X 30 90 9 — 6 5.85 — — — — — — 2 B

3137040 | 6 X 40 100 9 — 6 5.85 — — — — — — 2 B

3137050 | 68 X 50 110 9 — 6 5.85 — — — — — — 2 B

3137060 | 6 X 60 120 9 — 6 5.85 — — — — — — 2 B

3138040 | 8 X 40 110 (12 — 8 5.85 — — — — — — 2 B

3139050 |10 X 50 125 |15 — 10 9.85 — — — — — — 2 B

3140060 |12 X 60 140 (18 — 12 (11.9 — — — — — — 2 B

%=NEW SIZES B = EEfFIOFREEEZSR B = Inventory center stock item
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WXLRE 27JKFE7)8Y( iRMEEEY)

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

WXL-LN-EMS EE=

e m— L 717

N e F
£
22
CARBIDE @ sirink| (NN (AL .
Z2[/0 2
%) 0~-0015 P51
.3 (7 :mm  Unit:mm
ﬁ? e BRE MR x Tk IR 2 | Frme | MENT TR o SERERIS(Le) X1 |12 4k | =1z
R g EDP No. Dc x b2 L 0 Le D1 ok | 05° 1 15 | 2 3 | Type | Stock
R S 3172004 1 X 4 45 1.5 9.7 0.95 | 8.88° 4.14 4.28 444 461 4.98 B
;—é % 3172006 1 6 45 1.5 11.7 0.95 | 7.37° 6.21 6.42 6.66 6.9 7.47
~ 3172008 1 8 45 1.5 13.7 0.95 | 6.29° 8.27 8.56 8.87 9.2 9.95
\g(V 3172010 1 10 45 1.5 15.7 095 | 549°| 10.34 | 10.7 11.09| 115 12.44
IT 3172012 1 12 45 1.5 17.7 095 | 487°| 1241 | 1284 | 1331 | 138 14.92
II\_I 3172016 1 16 50 1.5 21.7 095 | 397°| 1654 | 17.12 | 17.74 | 184 188
IIE 3172206 1.2 6 45 1.8 11.4 1.15 | 7.05° 6.3 6.52 6.76 7.01 7.58
'\SA 3172208 1.2 8 45 1.8 134 1.15 | &6° 8.37 8.66 8.98 9.31 | 10.07
3172210 1.2 10 45 1.8 154 1.15 | 5.22° | 1044 | 108 11.19 | 11.61 | 1255

3172212 1.2
3172216 1.2
3172406 14
3172408 14
3172410 14
3172412 14
3172414 14
3172416 14
3172422 14
3172506 1.5
3172508 1.5
3172510 1.5
3172512 1.5
3172514 1.5
3172516 1.5
3172518 1.5
3172520 1.5
3172606 1.6
3172608 1.6
3172610 1.6
3172612 1.6

12 45 1.8 17.4
16 50 1.8 | 214

6 45 2.1 11.1

8 45 2.1 13.1
10 45 2.1 15.1
12 45 2.1 17.1
14 50 2.1 1S3
16 50 2.1 21.1
22 60 2.1 27.1

6 45 2.3 10.9

8 45 2.3 12.9
10 45 2.3 14.9
12 45 2.3 16.9
14 50 2.3 18.9
16 50 2.3 | 20.9
18 55 23 | 229
20 55 23 | 249

6 45 2.4 10.7

8 45 2.4 12.7
10 45 2.4 14.7
12 45 2.4 16.7

1.15 | 462°| 1251 | 1294 | 1341 | 1391 | 15.04
1.15 | 3.76°| 1664 | 1722 | 1784 | 1851 | 20.01
1.35 | 6.77° 6.3 6.52 6.76 7.01 7.58
1.35 | 5.73° 8.37 8.66 8.98 9.31 | 10.07
1.35 | 497°| 1044 | 108 11.19 | 1161 | 1255
1.35 | 439°| 1251 | 1294 | 1341 | 1391 | 15.04
1.35 | 392°| 1457 | 1508 | 1563 | 16.21 | 17.63
1.35| 365°| 1664 | 1722 | 1784 | 1851 | 20.01
1.35 | 2.76° | 22.84 | 23.64 | 2449 | 2541 —
1.45 | 6.62° 6.3 6.52 6.76 7.01 7.58
1.45 | 559° 8.37 8.66 8.98 9.31 | 10.07
145 | 484°| 1044 | 108 11.19 ] 11.61 | 1255
145 | 426° | 1251 | 1294 | 1341 | 1391 | 15.04
145 | 381°| 1457 | 16.08 | 156.63 | 16.21 | 17.63
145 | 345° | 1664 | 1722 | 17.84 | 1851 | 20.01
145 | 3.14°| 1871 | 19.36 | 20.06 | 20.81 | 225
145 | 289° | 20.77 | 215 22.28 | 23.11 —
1.55 | 647° 6.3 6.52 6.76 7.01 7.58
1.55 | 545° 8.37 8.66 8.98 9.31 | 10.07
1.55 | 471°| 1044 | 108 11.19 | 1161 | 1255
1.55 | 4.14°| 1251 | 1294 | 1341 | 1391 | 15.04

3172614 1.6 14 50 24 18.7 1.55 | 3.7° 1457 | 156.08 | 1563 | 16.21 | 17.53

3172616 1.6 16 50 2.4 20.7 155 | 334°| 1664 | 1722 | 1784 | 1851 | 20.01
BiRIRAEE S P.6, B = FEFROMREREZR B = Inventory center stock item
M See p.6 for explanation of marks.
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HA T TR B oafISEiRE K (Le)

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

L RPELIRERIIE B EERTERR
INTRAFETS.

No numerical value means no
interference with workpiece.

¢

B B :mm  Unit:mm /%)
Clrcaler s 2K | DK | L | W2 | 1R |FomE| BENTIHRNG «IKRERI(Le) X1 |7 4R | Efz %@%
EDP No. Dc X 2 L [ Ds D1 ok 05° 1° 15° o 3° | Type | Stock )

3172618 16 x 18 | 55 24 | 227 | 4 165 | 3.04°| 1871 | 19.36 | 20.06 | 20.81 | 225 1 B R‘g'

3172620 | 16 x 20 | 55 24 | 247 | 4 165 | 28" | 2077 | 215 | 2228 | 23.11 — 1 B T—rg

3172625 16 x 25 | 60 24 | 297 | 4 155 | 2.32° | 2594 | 2685 | 27.82 | 2886 | — 1 B %3

3172806 18X 6 | 45 27 | 106 | 4 1.75 | 5.96° | 642 | 677 | 7. 739 | 799 1 B V>\</

3172808 18x 8| 45 27 | 126 | 4 1.75| 5.01°| 853 | 896 | 934| 969 1048 1 B L

3172810 1.8 X 10 45 2.7 14.6 4 1.75 | 433°| 1064 | 11.13| 11.56 | 11.99 | 1297 1 B h

3172812 1.8 x 12 45 2.7 16.6 4 1.75 | 3.81°| 1274 | 1329 | 13.78 | 1429 | 1545 1 B E

3172814 1.8 X 14 50 2.7 18.6 4 1.75 | 34° 1483 | 1644 | 15699 | 1669 | 1794 | 1 B I\S/I

3172816 1.8 X 16 50 2.7 20.6 4 1.75 | 3.07°| 1692 | 1758 | 1821 | 1889 | 2043 1 B

3172818 1.8 X 18 55 2.7 22.6 4 1.75 | 2.79° | 19.01 | 19.71 | 2043 | 21.19 — 1 B

3172820 1.8 X 20 55 2.7 24.6 4 1.75 | 257°| 21.09 | 21.85 | 22.64 | 2349 - 1 B

3172825 1.8 X 25 60 2.7 29.6 4 1.75 | 2.13° | 26.28 | 27.2 28.18 | 29.24 = 1 B

3173006 2 X 6 45 3 10.3 4 1.95 | 562" 642 6.77 7.1 7.39 7.99 1 B

3173008 | 2 x 8| 45 3 123 | 4 195 | 4.7° 853 | 896 | 934 | 969| 1048 1 B

3173010 2 X 10 45 3 14.3 4 1.95| 404°| 1064 | 11.13| 11.66 | 11.99 | 1297 1 B

3173012 | 2 x 12 | 45 3 163 | 4 1.95 | 354°| 1274 | 1329 | 1378 | 1429 | 1645 | 1 B

3173014 2 X 14 50 3 18.3 4 1.95| 3.15° | 1483 | 1644 | 1689 | 1659 | 1794 | 1 B

3173016 | 2 x 16 | 50 3 203 | 4 195 | 284°| 1692 | 1758 | 1821 | 1889 | — 1 B

3173018 | 2 x 18 | 55 3 223 | 4 1.95 | 258°| 1901 | 19.71 | 2043 | 21.19 | — 1 B

3173020 | 2 x 20 | 55 3 243 | 4 1.95 | 2.37°| 21.09 | 21.85 | 2264 | 2349 | — 1 B

3173025 | 2 x 25| 60 3 293 | 4 195 | 1.96° | 2628 | 272 | 28.18| — — 1 B

3173030 | 2 x 30| 70 g 343 | 4 195 | 1.68°| 3145 | 3255 | 33.73 | — — 1 B

3173508 25 x 8 45 3.7 11.2 4 2.4 3.86° | 847 8.87 9.22 957 | 10.35 1 B

3173512 25 x 12 45 3.7 15.2 4 24 2.84° | 1266 | 13.18 | 1366 | 14.17 — 1 B

3173516 25 X 16 55 3.7 19.2 4 2.4 2.25°| 1683 | 1746 | 18.09 | 18.77 - 1 B

3173520 25 X 20 60 3.7 23.2 4 2.4 1.86° | 20.99 | 21.74 | 22.52 — — 1 B

3173525 25 x 25 70 3.7 28.2 4 2.4 1.53°| 26.17 | 27.09 | 28.07 - - 1 B

3174008 3 X 8 45 4.5 13.9 6 285 | 6.19°| 842 8.79 9.13 947 | 1024 | 1 B

3174012 3 x 12 45 4.5 17.9 6 285 | 481°| 126 13.09 | 1356 | 1407 | 15.21 1 B

3174016 | 3 X 16 | 55 45 | 219 | 6 285 | 393 | 16.76 | 17.37 | 18 1867 | 20.18 | 1 B

3174020 3 X 20 60 4.5 25.9 6 2.85 | 3.32° | 2091 | 21.65 | 2243 | 2327 | 25.16 1 B

3174025 | 3 x 25 | 65 45 | 309 | 6 2.85 | 2.79° | 26.09 | 27 2797 | 2902 | — 1 B

3174030 3 X 30 80 4.5 35.9 6 285 | 24° 31.25 | 32.34 | 3351 | 34.77 — 1 B

B = EEfFhOVFEEEETE R B = Inventory center stock item

=
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WXL iR E47TH<EFETIE ( isTeéElEﬂ))

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

WXL-LN-EMS EIEE

e m—— L 712

§ —%%— e 3
£
22
CARBIDE @ N\ LT .
EROESE
ﬂ&g B 0~-0018 Pal B :mm  Unit:mm
IKE AR < K| DK | L | R e | T BEOTIHRNS oMRmaRice) 11 it g
) [e} Dc X @2 L L Ds D1 ok 0.5 1 1.5 2 3 Type | Stock
R% w 3175012 4 x 12 50 6 16.1 6 3.85 | 3.58° | 126 13.09 | 1356 | 14.07 | 15.21 1 B
%% % 3175016 4 X 16 60 6 20.1 6 385 | 286°| 16.76 | 17.37 | 17.99 | 1867 — 1 B
~ % 3175020 4 X 20 60 6 24.1 6 3.85 | 2.39° | 2091 | 21.64 | 2243 | 23.27 — 1 B
\;(V % 3175025 4 X 25 70 6 29.1 6 385 | 1.97°| 26.08 | 26.99 | 27.97 — — 1 B
B < 3175030 4 X 30 80 6 34.1 6 3.85 | 1.68° | 31.25 | 32.34 | 33.51 — — 1 B
||\—| % 3175035 4 x 35 90 6 39.1 6 3.85 | 1.47°| 36.42 | 37.69 — — — 1 B
= 3175040 4 X 40 90 6 44.1 6 3.85 | 1.30° | 41.569 | 43.04 — — — 1 B
'\S/I w 3175045 4 x 45 | 100 6 49.1 6 385 | 1.17°| 46.76 | 48.39 — — — 1 B
x . 3175050 4 X B0 | 100 6 54.1 6 385 | 1.06° | 51.93 | 63.74 — — — 1 B
% 3176016 5 X 16 60 75 18.2 6 485 | 1.68° | 16.76 | 17.37 | 17.99 — — 1 B
= 3176025 5 X 25 70 75 27.2 6 485 | 1.06° | 26.08 | 26.99 — — — 1 B
% 3176035 5 X 35 90 7.5 37.2 6 485 | 0.77° | 3642 — — — — 1 B
3176050 5 X 50 |110 75 | 2.2 6 485 | 0.55° | 51.93 — — — — 1 B
# 3177020 6 X 20 80 9 — 6 5.85 — — — — — — 2 B
3177030 6 X 30 90 9 — 6 5.85 — — — — — — 2 B
% 3177040 6 X 40 | 100 9 — 6 5.85 — — — — — — 2 B
3177050 6 X 50 |110 9 — 6 5.85 — — — — — — 2 B
% 3179030 8 X 30 | 100 |12 — 8 7.85 — — — — — — 2 B
3179050 8 X 50 |120 |12 — 8 7.85 — — — — — — 2 B
% 3179060 8 X 60 |130 |12 — 8 7.85 — — — — — — 2 B
% 3181040 | 10 X 40 | 110 |15 — 10 | 9.85 — — — — — — 2 B
% 3181060 | 10 X 60 | 130 |15 — 10 | 9.85 — — — — — — 2 B
% 3181080 | 10 X 80 | 150 |15 — 10 | 9.85 — — — — — — 2 B
BRRBEESE PG, B = FEEROHRERETZR B =Inventory center stock item
H See p.6 for explanation of marks.
%=NEW SIZES

1A TF TR B oAISEIRE R (Le)

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

L RPERE I R A ER R
INITRAFETS.

No numerical value means no
interference with workpiece.
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WXL ;RE27J3kLE

WXL Coating Two Flute Ball Nose

WXL-EBD CEEES

R

=l Il
+0.0054%0037 A+ 0.01 A FIT A 30°

R<3 3=R=6

6<R

‘ M
15°
g
% Vi s
OS> g O &
S J S J_=
) <
e = |

ULl
SR
P.54

BAf7 :mm  Unit:mm }:P(-é)
R B x T x 452 K RS L 1wz AN 253 4;{(%
EDP No. R X 2 X Ds L 2 Ds Type Stock @
3105010 R 005 x 02 x4 40 0.2 6.5 4 1 A Ré‘
3105020 R 0.1 X 04 X4 40 0.4 6.5 4 1 A o
3105030 R 0.156 X 06 x4 40 06 6.7 4 1 A =2
3106030 R 0.15 X 06 X6 50 0.6 10.4 6 T D
3105040 R 02 x 08 x4 40 0.8 7.2 4 1 A W
3106040 R 02 X 08 X6 50 0.8 10.7 6 T D )L(
3105050 R 025 X 1.1 X4 40 1.1 7.1 4 1 A i
3106050 R 025 X 1.1 X6 50 1.1 10.8 6 1 D E
3105060 R 03 X 1.1 X4 40 1.1 6.9 4 1 A B
3106060 R 03 X 1.1 X6 50 1.1 10.6 6 1 D D
3106710 R 035 x 15 x4 40 1.5 8.2 4 1 D
3105080 R 04 X 2 X4 40 2 7.4 4 1 A
3106080 R 04 X 2 X6 50 2 11.1 6 1 D
3106720 R 045 X 22 X4 50 2.2 8.5 4 1 D
3105100 R 05 X 15 X4 50 1.5 6.7 4 1 A
3105101 R 05 X 25 X4 50 25 7.7 4 1 D
3106100 R 05 X 25 X6 60 25 115 6 1 A
3106730 R 055 X 2.7 X4 50 2.7 8.9 4 1 D
3105120 R 06 X 3 X4 50 3 7.9 4 1 A
3106740 R 065 X 32 X4 50 3.2 9.1 4 1 D
3105140 R 07 X 35 X4 50 35 8.1 4 1 D
3105150 R 075 X 2 X4 50 2 6.4 4 1 D
3105151 R 075 X 4 X4 50 4 8.4 4 1 A
3106150 R 075 X 4 X6 50 4 12.1 6 1 D
3105160 R 08 X 4 X4 50 4 8.2 4 1 D
3106750 R 085 X 42 X4 50 42 9.3 4 1 D
3106760 R 09 X 45 x4 50 45 9.4 4 1 D
3106770 R 095 X 4.7 X4 50 4.7 9.4 4 1 D
3105200 R 1 X 3 X4 50 3 7.1 4 1 A
3106200 R 1 X 5 X6 50 5 12.8 6 1 A
3105201 R 1 X 6 X4 50 6 10.1 4 1 D
3106780 R 1.05 X 48 X6 50 48 135 6 1 D
3106790 R 1.1 X 49 X6 50 49 13.4 6 1 D
3106800 R 1.15 X 5 X6 50 5 13.3 6 1 D
3106810 R 12 X 5.1 X6 50 5.1 13.2 6 1 D
3105250 R 125 x 3 X4 50 3 6.1 4 T A
3105251 R 125 X 6 X4 50 6 9.1 4 1 D
3106250 R 125 X 6 X6 60 6 12.9 6 T A
3106820 R 1.3 X 52 X6 50 5.2 135 6 1 D
3106830 R 135 X 54 X6 50 5.4 135 6 T D
3106840 R 14 X 56 X6 60 5.6 135 6 1 D
3106850 R 145 X 58 X6 60 5.8 135 6 1 D
3105300 R 1.5 X 45 X4 60 45 7.9 4 1 A
3106300 R 15 X 45 X6 60 45 11.6 6 1 D
3106301 R 15 X 8 X6 60 8 15.1 6 1 D
BiRRIREEESE P.6, A=FrRERETER A =Standard stock item

MW See p.6 for explanation of marks.

#=NEW SIZES

D = BN ERE R

D =Inventory center stock item
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WXL ;RE27)3kL 8

WXL Coating Two Flute Ball Nose

WXL-EBD @EZ

| /§15"
———=1 N -5
< __ﬂJ J
A L« OS_ g
PP o S N7 J_s
— . = J
CARBIDE | | (\ "\ flf=
+0,0050°0%37 1 +0.01 L FIT ] 30’} 5~{%¥
%) BEm R<3 3=R=6 ©6<R P.54 . -
ﬂif 3 a7 :mm  Unit:mm
IKE 3 B x T x 52 2K | DK L2 1 AN rF
@ EDP No. R X2 X Ds L 2 Ds Type Stock
Rs 3106350 R 1.75 X 8 X6 70 8 14.2 6 T D
9 3106400 R2 X 6 X6 70 6 1.0 6 1 A
x2 3105400 R2 X 8 x4 60 8 - 4 2 D
3106401 R2 X 8 X6 70 8 13.2 6 1 D
8 .7 3106860 R 205 x 8 X6 80 8 136 5 1 D
)I_( 3106500 R 25 x 8 80 8 11.4 6 1 A
. 3106501 R 25 X 10 80 10 134 6 1 D
E 3106502 R 25 x12 80 12 15.4 6 1 D
= 3106870 R 2.75 x 10 80 10 13.7 6 1 D
D 3106600 R 3 x10 90 10 - 6 2 D
3106601 R 3 x12 90 12 = 6 2 A
% 3106880 R 325 X 13 90 13 - 6 3 D
3106610 R 35 X14 90 14 = 6 3 D
% 3106890 R 3.75 X 14 90 14 - 6 3 D
3106620 R 4 x12 100 12 = 8 2 D
3106621 R 4 XI14 100 14 - 8 2 A
x 3106900 R 425 X 16 100 16 = 8 3 D
3106630 R 45 Xx18 100 18 - 8 3 D
x 3106910 R 4.75 X 18 100 18 = ) 3 D
3106640 R5 x15 100 15 - 10 2 D
3106641 R 5 x18 100 18 = 10 2 A
3106650 R 55 xg22 100 22 - 10 3 D
3106660 R 6 x18 110 18 = 12 2 D
3106661 R 6 xo2 110 22 - 12 2 A
* 3106920 R 65 Xo24 110 24 = 12 3 D
3106670 R 7 Xx26 110 26 - 12 3 A
* 3106930 R 75 xe28 110 28 = 12 3 D
3106680 R 8 x30 140 30 - 16 2 A
3106690 R 9 X34 140 34 = 16 3 D
3106700 R10 x 38 160 38 — 20 2 A
BIRIRIGBEES I P.6. A=FREREZR A = Standard stock item
B See p.6 for explanation of marks. D = EEfFIMTEREFR D = Inventory center stock item

s#=NEW SIZES
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WXL ;RE27H< Bk BY( ZREAIETRLEL )

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

WXL-LN-EBD
| ¢
H % oa] ZN

@Ds|

EREESEE e
+0,005 30° ) 4+ :

P.56 B :mm  Unit:mm

EloG HEdE B TR | Fhme| MENTTIHARMNA o OKIRERK(Le) X1 |\ it | i
i s L - -

EDP No. R X 22X Ds L 2 05° 1 1.5° 2 3 Type | Stock

3110103 |RO.05x 0.3 X4 | 45 |008| 7.5 0.085/ 14.46°| 034| 035| 036]| 037] 04 |1 ]| A o
3110105 |RO.0O5x 05 x4 | 45|008| 7.7 0085/ 14.1° | 054| 056| 058| 06 | 064 A
3110203 |RO.1 X 0.3 X4 | 45|0.16| 7.3 018 |1459°| 03 | 031| 032| 033| 0.35 Re
3110205 [RO.1 X 05 x4 | 45[0.16]| 75 018 | 1444°| 053] 055| 057| 059| 063 ~ 5
3120205 |RO.1 X 05 X6 | 50 |0.16|11.3 0.18 | 14.16°| 053| 055| 0.57| 059| 063 5£§
3110207 |RO.1 x 0.75%X4 | 45|0.16| 7.8 018 |1372°| 079| 082| 085| 088| 094 xR
3110210 |[RO.1 x 1 x4 | 45|0.16| 8 018 | 1331°] 1.05| 1.09| 1.13| 1.17| 1.26 o
3120210 [RO.1 x 1 X6 | 50 |0.16|11.8 018 | 1385°| 1.05| 1.09| 1.13] 1.17| 1.26 X
3110212 |RO.1 X 125%4 | 45|0.16| 83 018 |12.92°| 1.31| 1.36| 141| 1.46| 157 C
3110215 |[RO.1 x 15 X4 | 45 |0.16| 85 018 | 1256°| 157| 1.63| 1.68| 1.74| 188 N
3120215 |RO.1 X 15 X6 | 50 |0.16|12.3 018 | 133 | 157| 1.63| 1.68| 1.74| 1.88 £
3110217 |RO.1 x 1.75%x4 | 45|0.16| 88 018 |1221°] 183| 1.9 | 1.96| 203| 219 D
3110220 |RO.1 x 2 X4 | 45|0.16| 9 018 |11.88°| 209| 216| 224| 232| 25

3120220 |[RO.1 x 2 X6 | 50|0.16|128 018 | 128 | 209| 216| 224| 232| 25

3110225 |RO.1 X 25 X4 | 45 |0.16| 95 018 |11.28°| 261| 27 | 279| 289| 312

3110230 |RO.1 X 3 X4 | 45 |0.16|10

3110305 |RO.15X 05 X4 | 45 |/024| 7.3
3110306 |RO.15X 06 X4 | 45 |024| 74
3110307 |RO.156X 0.75X4 | 45 |024| 7.6

0.18 | 10.73°| 3.13| 323| 335| 347| 374
028 |1422°| 052| 054| 056| 058| 0.62
028 | 1403°| 063| 065| 068 | 0.7 0.75
028 |13.77°| 0.79| 082| 085| 087| 0.93

3110310 |RO.15X 1 X4 | 45 |024| 7.8 028 | 13.34°| 105| 1.09| 1.12| 1.16| 1.24
3120310 |RO.15X 1 X6 | 50 |024|11.6 028 |13.88° 1.05| 1.09| 1.12| 1.16| 1.24
3110312 |RO.156X 1.25X4 | 45 |0.24| 8.1 028 | 12.94°| 1.31 1.36| 14 1.45| 155

3110315 |RO.16X 15 X4 | 45 |0.24| 83
3120315 |RO.15X 15 X6 | 50 |0.24|12.1
3110317 |RO.16X 1.75X4 | 45 |0.24| 8.6
3110320 [RO.15X 2 X4 | 45 |0.24| 88
3120320 [RO.15Xx 2 X6 | 50 |0.24|12.6
3110322 |RO.15X 225 X4 | 45 |0.24| 9.1
3110325 |RO.15X 25 X4 | 45 |0.24| 93
3120325 |RO.15X 25 X6 | 50 |0.24|13.1
3110327 |RO.16X 275X4 | 45 |0.24| 9.6
3110330 |RO.15x 3 x4 | 45 | 024| 98
3120330 |RO.15x 3 x6 | 50 |0.24|13.6
3110335 |RO.15X 35 X4 | 45 |0.24|10.3
3110340 |RO.15x 4 x4 | 45|/0.24|10.8
3110345 |RO.15X 45 X4 | 45 |024|11.3
3110350 |RO.15x 5 x4 | 45 /024|11.8
3110405 |[R0O.2 X 05 X4 | 45|03 7.1
3110407 |RO.2 075 x4 | 45|03 7.4

028 |1257°| 157| 163| 168| 1.74| 187
028 | 1333 157| 163| 168| 1.74| 187
028 |1221°| 1.83| 1.89| 196| 202| 2.18
028 [11.87°| 209 | 2.16| 223 | 23] 2.49
028 | 1281°| 209 | 2.16| 223| 23] 2.49
028 |11.56°| 2.35| 243| 251 2.6 2.8

0.28 | 11.25"| 261 269| 279| 289 3.11
0.28 | 12.34°| 2.61 269 | 279| 289 | 3.11
0.28 | 1097°| 287 | 296| 306| 3.17| 342
028 | 10.69°| 3.13| 323| 334| 346| 373
028 [11.89°| 3.13| 323| 334 | 346| 373
0.28 |10.19°| 364 | 376| 39 404 | 435
0.28 9.72°| 4.16| 4.3 445 | 461 | 497
0.28 9.3 468 | 483| 5 519| 559
0.28 891°| 5.19| 537| 556| 576 | 6.22
0.37 | 14.3° 052| 053| 055| 056| 0.6

0.37 |13.83°| 0.78| 0.8 0.83| 0.85| 0091

3110410 |RO.2 1 X4 | 45| 0.3 7.6 0.37 |13.39°| 1.04| 1.07| 1.11 1.14| 1.22
3120410 |RO.2 1 X6 | 50|03 |114 0.37 | 1393 1.04| 1.07| 1.11 1.14| 1.22
3110415 |RO.2 15 X4 | 45|03 8.1 0.37 | 1259°| 156 | 161 166 | 1.72| 1.84
3120415 |RO.2 1.5 X6 | 50|03 |11.9 0.37 | 13.36°| 156 | 161 1.66| 1.72| 1.84

3110420 |R0O.2
3120420 |RO.2
3110425 |R0O.2

2 X4 | 45|03 8.6
2 X6 | 50|03 |124
25 X4 | 45|03 9.1

037 |11.88°| 2.08| 2.14| 221 229 | 246
0.37|12.83°| 2.08| 2.14| 221 229 | 246
037|11.24°| 26 268 | 277| 287 | 3.08

>»|0O|»|0|>»/0O|/>» O0|>»/>» 0|0/0/0OC|»00|>»0/0OC|»0|0/>»00|>»0|/>»0/000/>»00|>»00>»00>2>>2>r

L2

O)-l>07-b07-b03-l>-b-b-b-b-b-bO)-l>-bOJ-b-b07-b-l>mhb@bbbbhbmbhmhbmhb@bbbbUQ%

X|X|X[X|X[X|X|X]|X

3120425 |R0O.2 25 X6 50 | 0.3 12.9 0.37]1235°| 26 2.68 2.77 2.87 3.08| 1 D TR
BRI BEIE SR P.6, A =FrfEREER A =Standard stock item
B See p.6 for explanation of marks. D = FEEfFIOREREZR D = Inventory center stock item
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WXLRE27H< kLB ( ZREUETRSLEL )

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

WXL-LN-EBD
| g s
gy, S—- % Vi el

5
O—— E
CARBIDE . N B e,
+0,005 30’ ~i+ -

B\ P.56 BAf7 :mm  Unit:mm
RS it 2K | K |, | R | 3R Tk | BENTIAMMG lISEESK(Le) X1 |y i g
EDP No. RX 22X Ds L [) Ds D1 B« 0.5° 7° = o 3° | Type | Stock
9 3110430 |[RO2 x 3 x4 | 45[03 | 96| 4 0371067 311| 321| 332] 344 37 [ 1| A
ﬁ2§ 3120430 |[RO2 x 3 xB| 50|03 |[134| 6 |037|119° | 311] 321] 332] 344| 37 |1|D
%8 3110435 [RO2 x 35 x4 | 45[03 [10.1]| 4 [037]1015| 363| 375| 388| 402| 433[ 1 [ D
T_r§' 3110440 |RO.2 x 4 x4 | 45|03 |106| 4 |037| 968 415| 428| 443| 459| 495| 1 | A
7779 3120440 |R02 X 4 X6 | 50|03 [144| 6 [037[11.09°| 415| 428| 443| 459| 495| 1 | D
553 3110445 |RO2 X 45 x4 | 45|03 |[11.1| 4 |037| 925 466| 482| 499| 517| 557| 1 | D
VY] 38110450 [R02 X 5 x4 | 45|03 [11.6] 4 |037| 886°| 5.18| 535| 554| 574| 6.19] 1 | A
3] 3120450 |[RO2 x 5 x6| 50|03 |154| 6 |037/1038 518| 535 554| 574 619| 1 |D
) 3110455 [R0.2 x 55 x4 | 45]03 [121] 4 [037] 85 | 57 589| 6.09| 632 6811 |D
N} 3110460 |[RO2 x 6 x4 | 45|03 |126| 4 |037| 816°| 621 | 642| 665| 689| 743| 1 | A
5] 3120460 |R02 Xx 6 x6| 50 |03 |164| 6 |037| 976°| 621 | 642| 665| 689| 743| 1 | D
) 3110510 |RO25x 1 x4 | 45|04 | 76| 4 |045[1345| 1.03| 1.08]| 1.09]| 1.12] 1.19] 1 | A
3110515 |RO25x 15 x4 | 45|04 | 81| 4 |045|1262°| 155| 159| 164| 169 1811 ] A
3120515 |R025% 15 x6| 50 |04 |11.9] 6 |045|134° | 155| 159| 164| 169] 1811 | D
3110520 |RO.25% 2 x4 | 45|04 | 86| 4 |045|11.89°] 2068] 213] 22 | 227| 243| 1 [ A
3120520 |RO25x 2 xB| 50|04 |124| 6 |045|1286°| 206| 2.13| 22 227 2431 | D
3110525 |R0.25% 25 x4 | 45|04 | 91| 4 |045|11.23°| 258] 266| 275 284| 305| 1 [ A
3120525 |R0.25% 25 xB | 50|04 |129| 6 |045|1236°| 258| 266| 275 284| 305| 1 | D
3110530 |RO.25% 3 x4 | 45|04 | 96| 4 |045|1065°| 3.1 32 | 33 | 342] 368 1| A
3120530 |R0O.25x 3 xB | 50|04 |134| 6 |045|11.9° | 3.1 32 | 33 342] 368| 1| D
3110535 |R0O.25% 35 x4 | 45|04 |10.1| 4 |045|1012°] 361] 373| 386| 399| 43 |1 | D
3110540 |R0O25x 4 x4 | 45|04 |106| 4 |045| 964°| 4.13| 427| 441| 457| 4921 | A
3120540 |R0O.25% 4 xB | 50|04 |144| 6 |045|11.08°| 413] 427| 441| 457| 492| 1| D
3110545 |R025x 45 x4 | 45|04 |11.1| 4 |045| 92° | 465| 48 | 497| 5.14| 554| 1 | D
3110550 |R0O.25X 5 x4 | 45|04 |116| 4 |045| 88 | 517| 534| 552| 572| 6.16| 1 | A
3120550 |R0O25x 5 xB| 50|04 |154| 6 |045|1036°| 5.17| 534| 552| 572| 6.16| 1 | D
3110555 |R0.25% 55 x4 | 45|04 [121| 4 |045| 843 568| 587| 607| 629| 678 1 [ D
3110560 |RO25% 6 X4 | 45|04 |126| 4 |045| 81° | 62 6.41| 663] 687 7411 A
3120560 |RO25X 6 xB| 50|04 |164| 6 |045| 973 | 6.2 641| 663| 687| 7411 | D
3110570 |R0O.25x 7 x4 | 45|04 |136| 4 |045| 7.49°| 723| 748| 7.74| 802| 865| 1 | D
3110580 |R0O.25% 8 x4 | 45|04 |146| 4 |045| 698 827| 855| 885| 9.17| 9891 [ A
3120580 |RO25x 8 xB| 50|04 |184| 6 |045| 867°| 827| 855| 885| 9.17| 989| 1 | D
3110590 |R0O.25% 9 x4 | 45|04 [156| 4 |045| 652°| 9.3 962] 995[1032[11.14] 1 | D
3110600 |RO.25x10 x4 | 45|04 |166| 4 |045| 6.13°]1033]1068|11.06|1147|1238| 1 | D
3110610 |[RO.3 x 1 x4 | 45|05 | 74| 4 |055|1349 103] 1.05] 108| 1.11| 1181 [ A
3110615 |R0O.3 x 15 x4 | 45|05 | 79| 4 |055|1264°] 155] 159| 164| 169 18 | 1| A
3120615 |RO.3 x 15 x6 | 50|05 |[11.7| 6 |055|1342°] 155] 159| 164| 169 18 |1 [|D
3110620 |RO3 x 2 x4 | 45|05 | 84| 4 |055|11.88| 2068| 212| 219| 226| 2421 | A
3120620 |RO.3 x 2 xB6| 50|05 |122| 6 |055|1287°| 2068| 212] 219| 226| 242| 1 [ D
3110625 |R03 x 25 x4 | 45|05 | 89| 4 |055|11.21°| 258| 266| 274| 284| 304| 1 | A
3120625 |R0O.3 x 25 xB6 | 50|05 |[127| 6 |055|1237°| 258 266| 274 284| 304| 1 | D
3110630 |RO3 x 3 x4 | 45|05 | 94| 4 |055|1061° 3.1 3.19| 3.3 341] 366] 1 | A
3120630 |[RO.3 X 3 x6| 50|05 [132] 6 |055[11.9° | 3.1 319] 33 | 341] 366| 1| D
3110635 |R03 x 35 x4 | 45|05 | 99| 4 |055|1007°| 361 | 373| 385| 399| 4291 | D
3110640 |[RO.3 x 4 x4 | 45|05 [104| 4 |o055| 958 4.13] 426| 441] 456| 4911 [ A
3120640 |RO3 x 4 xB6| 50|05 |142| 6 |055|11.08°| 4.13| 426| 441| 456| 4911 | D

3110645 |R0O.3 x 45 x4 | 45|05 [109| 4 |055| 913 465] 48 | 496| 5.14| 5531 [ D =
BiRRIREIESE P.6, A =FrfERETER A = Standard stock item
M See p.6 for explanation of marks. D = EFEFOVEEFS D =Inventory center stock item
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AT TAHRM A oRISEIRE UK (Le)

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

RAPELREMIKIE B ER R
INIRAFETS.

No numerical value means no
interference with workpiece.

¢

B B :mm  Unit:mm

BRe bRt S | T ||, TR | T MENTITIHARMNA o IKIRERIK(Le) X1 \p it | i
EDP No. RX R2XDs L 2 D1 B o 5

Gk 0.5° 1 1.5° 2 3 Type | Stock

3110650 |RO3 X 5 x4 | 45|05 (114 055 873 | 5.16| 533 551 571] 615 1 | A
3120650 |[R03 X 5 x6| 50|05 |15.2 055/10.33°| 5.16| 633| 551| 571| 615

3110655 |[R0O.3 X 55 x4 | 45|05 |[11.9 055 836 568| 587| 607 629 677 @
3110660 |[RO3 X 6 x4 | 45|05 |124 055| 802 62 | 64 | 662 686 7.39 e
3120660 |[RO3 x 6 x6| 50|05 |16.2 055 969 62 | 64 | 662 686 7.39 Ra
3110665 |RO3 X 65 x4 | 45|05 |129 055| 7.7 | 671 694 7.18]| 7.44| 802 ~tg
3110670 |[RO3 x 7 x4 | 45|05 |134 055| 7.41°| 723| 747 7.73| 801| 864 i&o
3110675 |[R03 X 75 x4 | 45|05 |13.9 055| 714 7.75| 801| 829 859 9.26 xe
3110680 |[RO3 x 8 x4 | 45|05 |144 055, 689°| 826| 854 884 9.16| 988 W
3120680 |[RO3 X 8 x6| 50|05 |182 055| 862°| 826| 854| 884| 9.16| 988 X
3110685 |[R0O3 X 85 x4 | 45|05 |14.9 055 666°| 878 9.08| 9.39| 974|105 z
3110690 |RO3 X 9 x4 | 45|05 |154 055| 644°| 93 | 961 99510311112 N
3110695 |[R0O3 X 95 x4 | 45|05 |159 055 6.23'| 9.81 1015|105 | 1089 11.75 =
3110700 |[RO3 X10 x4 | 45|05 |164 055| 6.04°[10.33|10.68]|11.06] 11.46] 12.37 D

3120700 |R0O.3 x10 x6 | 50|05 |20.2
3110711 |R0O.3 X11 X4 | 45|05 |174

055| 7.76°/10.33|10.68|11.06 | 11.46 | 12.37
055| 569°|11.37|11.75|12.16 | 1261 | 13.61

3110712 |R0.3 x12 x4 | 45|05 |184 055| 538|124 | 1282|1327 | 13.76 | 1485
3110820 |[R04 X 2 X4 | 45|06 8.1 0.75|11.86°| 206 | 2.12| 2.18| 225| 24

3120820 |[R04 x 2 x6| 50|06 |11.8 0.75] 12.9° 206 | 2.12| 2.18| 225| 24

3110830 |[RO4 X 3 X4 | 45|06 9.1 0.75| 1052°| 3.09| 3.19| 329| 34 3.64
3120830 |[R04 x 3 x6| 50|06 |128 075/11.89°| 3.09| 3.19| 329| 34 3.64
3110840 |[R04 X 4 x4 | 45|06 |10.1 0.75| 945°| 4.13| 426| 44 455 | 4.88
3120840 |[R04 x 4 x6| 50|06 |138 0.75|11.02°| 4.13| 426| 44 455 | 4.88
3110850 |[R04 X 5 X4 | 45|06 |11.1 0.75| 858°| 5.16| 533| 55 5.7 6.13
3120850 |[R04 x 5 x6| 50|06 |14.8 0.75|10.27°| 5.16| 533| 55 5.7 6.13
3110860 |[R04 X 6 X4 | 45|06 |12.1 0.75| 785 6.19| 64 6.61 6.85| 7.37
3120860 |[RO4 X 6 x6| 50|06 |158 0.75| 962°| 6.19| 64 6.61 6.85| 7.37
3110870 |[R04 X 7 X4 | 45|06 |13.1 0.75| 724" 723| 747| 7.72| 8 861
3110880 |[R04 X 8 X4 | 45|06 |14.1 0.75| 6.71°| 826 | 854| 883| 9.15| 986
3120880 |[RO4 x 8 x6 | 50|06 |17.8 0.75| 853 826 | 854| 883| 9.15| 986
3110890 |[R04 X 9 X4 | 45|06 |15.1 0.75| 6.25°| 929 | 96 994|103 |11.1

3110900 |[RO4 X10 X4 | 45|06 |16.1 0.75| 5.86°| 10.33 | 10.67 | 11.05| 11.45| 12.34
3120900 |[R0O4 x10 x6 | 50|06 |19.8 0.75| 7.66°| 10.33 | 10.67|11.05| 11.45| 12.34

3110912 |[R04 X12 X4 | 45|05 |18.1 0.75| 52° | 124 | 1281|1326 | 13.75| 14.83

o/o|» O0|» 0O0|>»0/>» 0/>»0|>»>»00C/>»0/0(>»00|>»0/>»0/>»0|>»0/>»0/00(>»0|00/0/>» 0|0|00|>» 0|0

-b-bO)-hO)-hO)-bO)-l>0')-l>07-b-b-bO'J-b-bm-h-h@-bO)hmbmb@bhb@bbbbmbbbbmbbmhUQ%

R [ N P (U Y R S (Y P (PR | U U U [ (N Y [ [ N ) P Y U il I U U ) U Uy QU |y QU ) ) ) (Y ) [y [y I U [ ey [

3111025 |[R0O5 X 25 X4 | 45|08 8.2 095|11.09°| 257 | 264 | 272| 28] 3
3111030 |[RO5 X 3 X4 | 45|08 8.7 095|1043°| 3.09| 3.18| 328| 338 | 362
3121030 |[RO5 x 3 xB6| 50|08 |124 095|11.88°| 3.09| 3.18| 3.28| 338| 362
3111040 |[RO5 X 4 x4 | 45|08 8.7 095| 9.32°| 4.12| 425| 439| 453| 486
3121040 |[RO5 x 4 x6| 50|08 |134 0.95|1098°| 4.12| 425| 439| 453| 486
3111050 |[RO5 X 5 X4 | 45|08 |10.7 095| 841°| b5.16| 532| 549 | 568 | 6.1
3121050 |[RO5 x 5 x6| 50|08 |144 0.95|10.21°| b5.16| 532| 549 | 568 | 6.1
3111060 [RO5 X 6 X4 | 4508 |11.7 095| 767°| 6.19| 6.39| 6.6 6.83| 7.35
3121060 |[RO5 x 6 x6 | 50|08 |154 095| 954°| 6.19| 6.39| 6.6 6.83| 7.35
3111070 |[RO5 X 7 X4 | 45|08 |12.7 095| 705 722| 746| 7.7] 7.98 | 859
3121070 |[RO5 x 7 x6| 50|08 |164 095| 895" 722 | 746| 7.71 7.98| 859
3111080 |[RO5 X 8 x4 | 45|08 |13.7 095| 652°| 826| 853| 882| 9.13| 983
3121080 |[RO5 x 8 x6| 50|08 |174 095| 843 826| 853| 882| 9.13| 983
3111090 |[RO5 X 9 x4 | 45|08 |14.7 095| 6.06°| 9.29| 96 9.93| 10.28 | 11.08
3111100 |[RO5 X10 X4 | 45|08 |15.7 095| 5.66°| 10.33| 10.67|11.04| 11.43 | 12.32 A T—=&

A= FtREREFR A= Standard stock item
D = EFHIOMRERERSR D =Inventory center stock item
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WXLRE27H< kLB ( ZREUETRSLEL )

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

WXL-LN-EBD
| g s
gy, S—- % Vi el

5
O—— E
CARBIDE £ N B el
+(0,005 <) B -
B .56 B :mm  Unit:mm
RS it 2K | K |, | R | 3R Tk | BENTIAMMG lISEESK(Le) X1 |y i g
EDP No. RX 22X Ds L [) Ds | D1 B 05 7° 15 o° 3° | Type | Stock
D 3121100 |[RO5 X10 X6 50 |08 (194 6 095| 7.55°|10.33|10.67|11.04| 1143|1232 1 D
ﬂ:z C_S%; 3111112 |RO5 x12 X4 45 108 [17.7 4 095| 5.01°| 1239|1281 | 1325 | 13.73| 1481 | 1 A
1* g' 3121112 |[RO5 x12 X6 50 |08 (214 6 095| 6.83°| 1239 | 1281 | 1325 | 13.73 | 14.81 | 1 D
T_r §' 3111114 |RO5 xX14 X4 50 (0.8 [19.7 4 095| 449°| 1446 | 1495 | 1547 | 16.03| 17.29| 1 A
5£ Q 3121114 |[RO5 x14 X6 60 0.8 (234 6 095| 6.24°| 1446 | 1495 | 1547 | 16.03 | 17.29 | 1 D
% % 3111116 |RO.5 X16 X4 50 |08 |21.7 4 095| 406°| 16563 | 1709|1769 | 1833| 19.78 | 1 A
W 3121116 |[RO5 X16 X6 60 0.8 (254 6 095| 574°| 1653 | 17.09| 17.69 | 1833 | 19.78 | 1 D
>If 3111118 |R0O.5 X18 X4 55|08 |23.7 4 095| 3.71°| 1859 | 19.23| 19.9 2063 | 2226 | 1 D
|'_ 3111120 |RO.5 X20 X4 55|08 |25.7 4 095| 495 | 2066 | 21.36| 22.12 | 2293 | 24.75 | 1 A
N 3121120 |R0.5 X20 X6 60 | 0.8 |294 6 095| 342°| 2066 | 21.36 | 22.12 | 2293 | 24.75 | 1 D
5 3121122 |R0O5 Xx22 X6 60 (0.8 (314 6 095| 4.63°| 22.73 | 235 2433 | 2523|2724 | 1 D
D 3111240 |R0O6 X 4 X4 45 |1 94 4 1.15| 9.07°| 4.19 434 | 448 462 495 | 1 A
3111260 |[ROB X 6 X4 45 |1 11.4 4 1.15| 7.41°| 6.27 6.48 6.69 6.92 744\ 1 A
3121260 |[R0.6 X 6 X6 50 | 1 15.2 6 1.15| 94 6.27 6.48 6.69 6.92 744\ 1 D
3111280 |[RO6 X 8 X4 45 |1 134 | 4 1.15| 6.26°| 8.35 862 | 891 922 993 1 A
3121280 |[R0.6 X 8 X6 50 |1 17.1 6 1.15| 8.28°| 8.35 862 | 891 922| 993 1 D
3111300 |[RO.6 X10 X4 45 |1 154 | 4 1.15| 542°| 1042 | 10.76 | 11.13| 11.52| 1241 | 1 A
3121300 |RO.6 X10 X6 50 |1 19.2 6 1.15] 7.39°] 1042 | 10.76 | 11.13| 11.652| 1241 | 1 D
3111312 |[RO6 X12 X4 45 |1 174 | 4 1.15| 478°| 1249 | 129 13.34 | 13.82| 14.9 1 A
3121312 |RO6 Xx12 X6 50 |1 21.2 6 1.15| 6.68°| 1249 | 129 13.34 | 13.82| 149 1 D
3111314 |[RO6 X14 X4 50 |1 19.4 4 1.15| 427°| 1455 | 15.04 | 1556 | 16.12| 17.38 | 1 D
3111316 |R0O.6 X16 X4 50 | 1 21.4 4 1.15| 386°| 1662 | 17.18| 17.78 | 1842 | 1987 | 1 A
3121316 |[R0O.6 X16 X6 60 |1 25.2 6 1.15| 56° | 1662 |17.18|17.78 | 1842 | 1987 | 1 D
3111318 |R0.6 X18 X4 55 |1 23.4 4 1.15| 352°| 1869 | 19.32| 19.99 | 20.72 | 22.36 | 1 D
3111320 |RO.6 X20 X4 60 | 1 254 4 1.15| 3.24°| 20.75 | 2146 | 2221 | 23.02 | 2484 | 1 D
3111324 |R0.6 Xx24 X4 60 | 1 29.4 4 1.15| 2.79°| 2489 | 25.74 | 26.64 | 27.62 — 1 D
3111480 |[RO.7 X 8 X4 45 | 1.1 13.1 4 1.35| 6.04°| 8.35 861 8.9 9.21 9.9 1 D
3111512 |R0O.7 X12 X4 45 | 1.1 17.1 4 1.35| 457°| 1248 | 1289 | 13.33| 13.81 | 1487 | 1 D
3111516 |RO.7 X16 X4 50 | 1.1 21.1 4 1.35| 367°| 1662 |17.17 1777 | 1841|1985 | 1 D
3111530 |RO.75X 3 X4 45 | 1.2 7.9 4 145, 10.01°] 3.13 3.25 3.35 3.45 367 | 1 D
3111540 |[RO.75X 4 X4 45 | 1.2 8.9 4 145| 8.8° 418 | 433| 446 | 46 492 | 1 A
3111560 |[R0O.75X 6 X4 45 1.2 |10.9 4 145 7.08°| 6.27 6.47| 6.68| 6.9 7.4 1 A
3121560 |RO.75X 6 X6 50 (1.2 |[14.6 6 145| 9.26°| 6.27 6.47| 6.68| 6.9 7.4 1 D
3111580 |RO.75X 8 X4 45 1.2 [129 4 145 592°| 834 | 861 8.9 9.2 989 | 1 A
3121580 |RO.75X 8 X6 50 (1.2 |[16.6 6 145 8.11°| 834 | 861 8.9 9.2 989 | 1 D
3111600 |R0O.75X%X10 X4 45 1.2 |149 4 145| 5.09°| 1041|1075 11.11| 115 1238 | 1 A
3121600 |R0O.75X%X10 X6 50 (1.2 |[18.6 6 145 7.21°1 1041 | 10.75|11.11 | 11.5 1238 | 1 D
3111612 |R0O.75X12 X4 45 |12 |16.9 4 145 | 446°| 1248 | 1289 | 13.33 | 13.8 1486 | 1 A
3121612 |R0O.75%X12 X6 50 | 1.2 |20.6 6 145| 6.49°| 1248 | 1289 | 13.33 | 13.8 1486 | 1 D
3111614 |R0.75%X14 X4 50|12 |18.9 4 145| 3.96°| 1455 | 15.03| 1555 | 16.1 1735 | 1 D
3111616 |R0O.75X16 X4 55|12 |20.9 4 145 357°| 1662 |17.17|17.76 | 184 19.83 | 1 A
3121616 |R0.75X16 X6 60 | 1.2 |24.6 6 145| 54° 1662 | 17.17|17.76 | 184 19.83 | 1 D
3111618 |R0O.75X18 X4 55|12 |229 4 145| 3.25°| 1868 | 19.31 | 19.98 | 20.7 2232 | 1 D
3111620 |R0.75%x20 X4 55|12 |24.9 4 145| 2.98°| 20.75 | 2145 | 22.19 | 23 — 1 A
3121620 |R0.75%x20 X6 60 | 1.2 |28.6 6 145 | 463°|20.75 | 2145 | 22.19 | 23 2481 | 1 D
3111622 |R0.75x22 X4 55|12 |269| 4 145 | 2.75°|22.82 | 23.59 | 2441 | 25.3 — 1 D
3111630 |R0O.75x30 X4 65 (1.2 (349 4 145 2.1° | 31.09 | 32.14 | 33.28 | 345 — 1 D T—3&
BiRiRIREIESR P.6, A =¥ EEREFER A =Standard stock item
B See p.6 for explanation of marks. D = EEfFHIMREREZR D =Inventory center stock item
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AT TAHRM A oRISEIRE UK (Le)

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

RAPELREMIKIE B ER R
INIRAFETS.

No numerical value means no
interference with workpiece.

¢

B B :mm  Unit:mm
BRe bRt S | T ||, TR | T MENTITIHARMNA o IKIRERIK(Le) X1 \p it | i
EDP No. R X 82X Ds L 2 D1 Bk 0.5° 1° 1.5° 2° 3° Type | Stock

3111640 |[RO8 X 4 X4 | 45|13 8.7
3111680 [R0O8 X 8 X4 | 45|13 | 127
3111712 |R0OB X112 X4 | 45|13 | 16.7
3111716 |[ROB X16 X4 | 50| 1.3 |20.7
3111720 |R0OB x20 x4 | 55 |1.3 |24.7
3111880 |[ROS X 8 X4 | 45|14 | 126
3111912 |[R0O9 x12 x4 | 45|14 |16.6
3111916 |[ROS X16 X4 | 50 |14 |20.6
3111920 |[R0OS x20 x4 | 55|14 |24.6

1.65| 8.7° 4.18| 433| 446| 459| 4091
156| 5.8 834 | 861| 889 | 9.19| 9.88
155| 434°| 1248 | 1289| 13.32 | 13.79 | 14.85
155| 347°|16.61|17.16| 17.76 | 18.39 | 19.82
1.65| 2.89°| 20.75 | 21.44 | 22.19 | 22.99 —

1.75| 5.38°| 848 | 888| 9.23| 956 | 10.27
1.75| 4.02°| 1269 | 1322 | 13.68| 14.16 | 16.24
1.75| 32° |16.88 | 1751 | 18.11| 18.76 | 20.21
1.75| 2.66°| 21.05|21.79 | 22,55 | 23.36 —

@)

1JeyD uoneoyI0sds

owm-Zr-rxs mﬁﬁ_q#f&

3112030 |[R1 X 3 x4 | 45|16 7.3 1.95| 9.1° 3.16| 331| 347| 364 | 3.96
3112040 |[R1 X 4 x4 | 45|16 8.3 195| 787 423| 444| 466 | 486| 526
3122040 |[R1 X 4 X6 | 50|16 |12 1.95|10.32°| 423| 444| 466 | 486| 526
3112060 |[R1 x 6 x4 | 45|16 | 103 195| 6.19°| 6.36| 667| 696 | 723| 7.76
3122060 |[R1 X 6 X6 | 50|16 |14 195| 877 636| 667| 696 | 723| 7.76
3112080 |[R1 x 8 x4 | 45|16 | 123 195 5.1° 848 | 887 | 922| 955|10.24

3122080 |[R1 X 8 X6 | 50|16 |16
3112100 |[R1 X110 x4 | 45|16 | 143
3122100 |[R1 X110 X6 | 50|16 |18
3112112 |[R1 X112 X4 | 45|16 | 16.3
3122112 |[R1 X112 X6 | 50|16 |20
3112114 |[R1 X114 x4 | 50|16 | 183
3112116 |[R1 X116 X4 | 50 |1.6 |20.3
3122116 |[R1 X116 X6 | 60|16 |24
3112118 |[R1 X118 X4 | 55|16 |223
3112120 |[R1 x20 X4 | 55|16 |24.3
3122120 |[R1 X20 X6 | 65 |1.6 |28
3112122 |[R1 x22 x4 | 60|16 |26.3
3112125 |[R1 x25 X4 | 65 |1.6 | 293
3122125 |[R1 X256 X6 | 70|16 |33
3112130 |[R1 XxX30 x4 | 70 |1.6 |34.3
3122130 |[R1 X30 X6 | 75|16 |38
3112135 |[R1 X35 X4 | 75|16 |393
3122135 |[R1 X35 X6 | 80|16 |43
3112140 |[R1 x40 X4 | 80 |1.6 |44.3
31125660 |R1.25X 6 X4 | 45 |2 9.1

195| 761°| 848| 887| 922| 955| 10.24
195| 433 1059|11.05|1145|11.85| 12.73
195| 6.73°] 1069 | 11.05|11.45|11.85| 12.73
195| 377711269 | 1321|1367 | 14.15| 15.22
1.95| 6.03°| 1269 | 1321|1367 | 14.15| 15.22
1.95| 3.33°| 14.78 | 15.36 | 15.89| 1645 | 17.7
1.95| 298" 16.88 | 1751 | 18.1 18.75 —
1.95| 498" 16.88 | 1751 | 18.1 18.75 | 20.19
1.95| 2.7° | 18,96 | 19.65 | 20.32 | 21.04 —
1.95| 247°21.05|21.78 | 2254 | 23.34 —
1.95| 425°|21.05|21.78| 2254 | 23.34 | 25.16
1.95| 227°23.13 | 23.92 | 24.75 | 25.64 —
1.95| 2.03°| 26.24 | 27.13 | 28.08 | 29.09 =
1.95| 358" 26.24|27.13| 28.08 | 29.09 | 31.38
1.95| 1.73°|31.42| 3248 | 33.62 = =
1.95| 3.1° | 31.42| 3248| 33.62 | 34.84 | 37.59
195| 15° | 36.59|37.83|39.16 = =
1.95| 2.73°] 36.59 | 37.83| 39.16 | 40.59 —
1.95| 1.33°141.76 | 43.18 = = =
2.35| 546°| 6.26| 651 6.75| 6.99| 746

3112600 |[R1.25%x10 X4 | BO |2 13.1 2.35| 3.63°| 1046 | 1085 | 11.21 | 11.59| 1243
3112615 |R1.25%x15 x4 | b5 |2 18.1 235| 255°| 1667 | 16.21| 16.75| 17.34 —
3112620 |R1.25%x20 X4 | 60 |2 23.1 235| 1.97°| 2087|2156 | 223 — —
3112625 |R1.25%x25 X4 | 65 |2 28.1 235| 1.6° |26.04|26.91|27.84 — —
3112630 |[R1.25%Xx30 X4 | 70 |2 33.1 235| 1.35°|31.21 | 32.26 — — —
3112635 |R1.25%x35 x4 | 70 |2 38.1 235| 1.17°|36.38 | 37.61 — — —
3123059 [R16 X 6 X3 | 45 |24 = 2.85 = = = = = =

3113060 |R15 X 6 x4 | 45 |24 8.2
3123060 |[R15 x 68 X6 | 50 (24 |11.9
3123080 |[R15 x 8 x6 | 5O |24 | 139
3123100 |R15 X10 X6 | 50 |24 | 1569
3123112 |R15 x12 x6| 55|24 |179
3123114 |R15 X14 X6 | 55|24 |199
3123115 |R15 X156 x6 | 55|24 |20.9

285| 429 625| 649 6.72| 695| 74

285| 8.17°| 625| 649| 6.72| 695| 74

285| 6.88°| 835| 867| 897| 925| 988
2.85| 5.94° 1044|1083 |11.19| 11.65| 12.37
285| 522° 1253|1298 | 134 | 13.85]| 14.86
2.85| 4.66°| 1462 | 15.13| 1662 | 16.15| 17.34
285| 442°| 1566|162 | 1673|173 | 1859

A= FtREREFR A= Standard stock item
D = EFHIOMRERERSR D =Inventory center stock item

RPN NNV S [PPSR PN I | ) (RS (PSP (PP P Y Uy [P (P RN S S (PP [P ) Y (U [P [P N ) [P (P [P ) S (P [P ) S (PR (PP | [ ) S P (PN N )
>»/>»|>» » 0O/>»0000C>»>»»»00>»0>»0>»00>»00>»00>»0/>»0>»0>»0>»>» 00000000
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T

0')0)0)0)0)0)-h(o-b-b-b-b-b-b-b-bO'J-boj-bojb-hO)-bbmbhmbmh@h@bmbbbbbbhbbhhUQ%
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WXLRE27H< kLB ( ZREUETRSLEL )

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

WXL-LN-EBD
| g s
gy, S—- % Vi el

;
Oos——— |
= AT =
CARBIDE £ NN L] - .
+0,005 30° ) &+ -
-] P.56 B4 :mm  Unit:mm
EloG A 2| T | L | R | R | TR | MENTIHRMNA aISKRERIK(Le) X1 |\ it g
EDP No. RX 22X Ds L 2 5 Da B« 0.5° 1° 1.5° 2° 3° Type | Stock
%’ 3123116 |R1.5 X16 X6 55|24 |21.9 285| 4.21°| 16.7 1726 | 17.84 | 1845 | 1983 | 1 A
(0]
ﬁﬁg, 3123120 |R1.5 x20 X6 60 |24 |259 285| 3b52°| 20.86 | 21.54 | 2227 | 23.05 | 24.8
17( g 3123125 |R1.5 X25 X6 65 |24 |30.9 285| 2.92°| 26.04 | 26.89 | 27.81 | 28.8 —
T_I'g' 3123130 |R1.5 X30 X6 70 |24 |35.9 285| 25 |31.2 32.24 | 33.35 | 34.55 —
5£g 3123135 |R1.5 X35 X6 80 |24 |40.9 285| 2.18°| 36.37 | 37.59| 38.89 | 40.3 —
ﬁ% 3123140 |R1.5 x40 X6 85 |24 (459 2.85 1.94°| 41.54 | 42.94 | 44.43 — —

3123600 |R1.75X10 X6 | 60 |28 |15
3123615 |R1.75x156 X6 | 60 |28 |20
3123620 |R1.75Xx20 X6 | 65 |28 |25
3123625 |R1.75x25 x6 | 65 |28 |30
3123630 |R1.75X30 X6 | 70 |28 |35
3123635 |R1.75x35 x6 | 80 |28 |40
3123640 |R1.75X40 X6 | 90 |28 |45
3123645 |R1.76X45 X6 | 90 |28 |50
3114080 \R2 x 8 X4 | 55|32 =
3124080 |[R2 X 8 Xx6| 60|32 |12.1
3124100 |[R2 X10 X6 | 60 |32 |14.1
3124112 |[R2 X112 X6 | 60|32 |16.1
3124114 |[R2 X14 X6 | 60 |32 |18.1
3124115 |[R2  X15 X6 | 60|32 |19.1
3124116 |[R2 X16 X6 | 60 |32 |20.1
3124120 |[R2 xX20 X6 | 65 |32 |24.1
3124125 |[R2 X256 X6 | 70|32 |29.1
3124130 |[R2 xX30 x6| 80 |32 |34.1
3124135 |[R2 X35 X6 | 80 |32 |39.1
3124140 |[R2 x40 X6 | 90 |32 |44.1
3124145 |[R2 X45 X6 | 90 |32 |49.1
3124150 |[R2 x50 x6 | 100 |32 |54.1

1

1

1

1

1
335| 54° | 1043|1081 |11.16| 11.51| 1231 | 1
3.35| 393" 156.65|16.18|16.7 | 1726 | 1853 | 1
3.35| 3.08°|20.85 | 21.53|22.24 | 23.01 | 24.74 | 1
3.35| 2.54°| 26.03 | 26.87 | 27.78 | 28.76 — 1
335| 2.16°|31.2 |3222|33.32 | 3451 = 1
3.35| 1.88°|36.36 | 37.57| 38.87 — — 1
3.35| 1.66°|41.53 | 4292|4441 — — 1
3.35| 1.49°|46.7 |48.27 — — — 1
3.85 = = = = = = 2
385| 567°| 833 | 863| 891 9.18| 977 1
385| 4.74°|11042|10.79|11.13|11.48| 1225 1
3.85| 4.07°| 1251 |1295|13.35| 13.78| 1474 | 1
385| 357|146 | 15.09| 1557 | 16.08| 1722 | 1
385| 3.36°| 1564 | 16.16 | 16.67 | 17.23| 1847 | 1
385| 3.18°|16.68 | 17.23| 17.78 | 18.38| 19.71 | 1
385| 2.6° |20.84 | 21.51|22.22 | 22.98 — 1
385| 2.12°| 26.02 | 26.86 | 27.76 | 28.72 — 1
385| 1.79°|31.19| 32.21 | 33.3 — — 1
385| 1.55°| 36.36 | 37.55| 38.84 — — 1
385| 1.36°|41.652 | 429 — — — 1
3.85| 1.22°| 46.69 | 48.25 = = = 1
385| 1.1" |51.86|536 — — — 1
1

1

1

1

1

1

1

1

1

2

2

2

2

2

2

2

w
X
7
L
b
E
B
5]

o/o/o|»|»|>»» 00000 000O0OO0O0O0OCOO|>»>» >»>»>»>»>»0/>»0/00000000O0O0|0O0O

0000000000 ononon oo oonononoooonon oo o oo boooooononoooononon ool

3125100 |[R25 X10 65 |5 12.2 485 | 296°| 104 10.75111.08| 114 —

3125115 |[R25 X15 70 |5 17.2 4.85 1.96°| 15.62 | 16.13 | 16.62 — —

3125120 |[R25 Xx20 70 |5 22.2 4.85 1.46°| 20.82 | 21.47 — — —

3125125 |[R25 x25 70 |5 27.2 485 1.16°| 26 26.82 — — —

3125130 |[R25 X30 80 |5 32.2 485| 0.97°|31.17 — — — —

3125135 |[R25 X35 80 |5 37.2 485 | 0.83°| 36.34 — — — —

3125140 |R25 x40 90 |5 42.2 485 | 0.72°| 41.51 — — — —

3125145 |R25 x45 100 |5 47.2 485 | 0.64°| 46.68 — — — —

3125150 |R25 x50 100 |5 52.2 485| 0.58°|51.84 — — — —

3126100 |R3 X10 60 | 6 — 5.85 — — — — — —

3126120 |R3 x20 70 | 6 — 5.85 — — — — — —

3126125 |R3 x25 70 | 6 — 5.85 — — — — — —

3126130 |R3 X30 80 | 6 — 5.85 — — — — — —

3126135 |R3 X35 80 | 6 — 5.85 — — — — — —

3126140 |[R3 x40 90 |6 — 5.85 — — — — — —

3126145 |R3 X45 100 |6 — 5.85 — — — — — —

3126150 |R3 X50 120 | 6 — 5.85 — — — — — — 21D
BiRIRIBFIES 5 P.6, A=FtRHEEEFR A= Standard stock item
B See p.6 for explanation of marks. D = FEfFHIUMRERETZER D =Inventory center stock item
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WXL RE27]HEHIRL B

WXL Coating Two Flute - Short + with Pencil Neck

WXL-PC-EBD @E

#Ds
I

¢Ds

£ = ———] g
‘ BKBY Ball Type Type 3 QIKXE! Q-Ball Type
L2 L2
| s e | i ¢ & ¥
T p )
= — 3
ai [ Sj il
L2 L2
L
g § Type 4 g §|
el e
- 2 L2
L
CARBIDE ) G (SN
E5 o
P.68 B :mm  Unit:mm
Bms BREAR < ERSEE A x K 2K UAISS I | O L R 2N EF
EDP No. R X 8n X B2 L 2 Dn de Ds Type Stock
3170011 R 0.1 X 05 X 1 45 0.16 0.19 0.2 8.3 4 1 A
3170012 R 01 X 05 X 15 45 0.16 0.19 0.21 8.8 4 1 A
3170013 R 01 X 05 x 2 45 0.16 0.19 0.22 9.2 4 1 A
3170014 R 01 X 05 x 25 45 0.16 0.19 0.23 9.7 4 1 A
3170015 R 0.1 X 05 X 3 45 0.16 0.19 0.24 10.2 4 1 A
3170021 RO1 X 1° x 2 45 0.16 0.19 0.25 9.2 4 1 A
3170022 ROl X 1° X 25 45 0.16 0.19 0.27 9.6 4 1 A
3170023 RO1 x 1° x 3 45 0.16 0.19 0.28 10.1 4 1 A
3170031 R 015 X 05 x 2 45 0.24 0.29 0.31 9.1 4 1 A
3170032 R 0.15 X 05 x 3 45 0.24 0.29 0.33 10 4 1 A
3170041 R0O15 X 1° X 3 45 0.24 0.29 0.38 9.9 4 1 A
3170042 R 015X 1° X 4 45 0.24 0.29 041 10.9 4 1 A
3170051 R 02 X 05 x 2 45 0.3 0.38 041 9 4 1 A
3170052 R 02 X 05 x 3 45 0.3 0.38 043 9.9 4 1 A
3170053 R 02 X 05 X 4 45 0.3 0.38 0.44 10.9 4 1 A
3170054 R02 X 05 X 5 45 0.3 0.38 0.46 11.9 4 1 A
3170055 R 02 X 05 X 6 45 0.3 0.38 047 12.8 4 1 A
3170061 R0O2 X 1° X 4 45 0.3 0.38 0.5 10.8 4 1 A
3170062 R02 X 1° X b 45 0.3 0.38 0.53 11.7 4 1 A
3170063 R0O2 X 1° X 6 45 0.3 0.38 0.57 12.7 4 1 A
3170071 R 025 X 05 X 4 45 0.4 0.48 0.54 10.7 4 1 A
3170072 R 025 X 05 X 6 45 0.4 0.48 0.57 12.7 4 1 A
3170073 R 025 X 05 X 8 45 0.4 0.48 0.61 14.6 4 1 A
3170074 R 025 X 05 X 10 45 0.4 0.48 0.64 16.5 4 1 A
3170081 R 025 X 1° X 4 45 0.4 0.48 0.59 10.6 4 1 A
3170082 R025 X 1° X 6 45 0.4 0.48 0.66 125 4 1 A
3170083 R 025 X 1° X 8 45 04 048 0.73 14.3 4 1 A
3170084 R 025 X 1° X 10 45 0.4 0.48 0.8 16.2 4 1 A
3170085 R 025 X 1° X 12 50 04 048 0.87 18.1 4 1 A
3170091 R 03 X 05 x 2 45 0.5 0.58 0.61 9 4 1 A
3170092 R 03 X 05 X 4 45 0.5 0.58 0.64 10.9 4 1 A
3170093 R 03 X 05 X 6 45 0.5 0.58 0.67 12.8 4 1 A

BiIRRIREFIE SR P.6

H See p.6 for explanation of marks.

A = TRERETm

A = Standard stock item

1JeyD uonieoyI0sds

Owm-0T-FXS WS SEH

L2

'y
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WXL iR B2 )Rk LHz

WXL Coating Two Flute - Short - with Pencil Neck

WXL-PC-EBD EEES

v ELEEER:
A +0005A FIT A 30° A i+
- P.68
1* & B B :mm  Unit:mm
IS EEEEEEETTE T =< | 1k | me |moe | . | w2 | BR | BR
= 0 EDP No. R'X6n x 22 L [) D de Ds Type Stock
i % 3170094 R 03 X 05 X 8 45 0.5 0.58 0.7 14.8 4 1 A
W 3170095 R 03 X 05 X 10 45 0.5 0.58 0.74 16.7 4 1 A
)I_( 3170096 R 03 X 05 X 12 45 0.5 0.58 0.77 18.7 4 1 A
;'D 3170097 R 03 X 05 X 16 50 0.5 0.58 0.84 22.5 4 1 A
(,-" 3170101 R0O3 X 1° X 4 45 0.5 0.58 0.69 10.8 4 1 A
5 3170102 R0O3 X 1° X 6 45 0.5 0.58 0.76 12.6 4 1 A
D 3170103 R0O3 X 1° X 8 45 0.5 0.58 0.83 14.5 4 1 A
3170104 R03 X 1° X 10 45 0.5 0.58 0.9 16.4 4 1 A
3170105 R 03 X 1 X 12 45 0.5 0.58 0.97 18.2 4 1 A
3170106 R03 X 1° X 16 50 0.5 0.58 1.11 22 4 1 A
3170111 R 04 X 05 x 4 45 0.6 0.78 0.84 10.5 4 1 A
3170112 R 04 X 05 X 6 45 0.6 0.78 0.87 12.5 4 1 A
3170113 R 04 X 05 x 8 45 0.6 0.78 0.9 144 4 1 A
3170114 R 04 X 05 x 12 45 0.6 0.78 0.97 18.3 4 1 A
3170121 R0O4 X 1° X 8 45 0.6 0.78 1.02 14.1 4 1 A
3170122 R04 X 1° X 12 45 0.6 0.78 1.16 179 4 1 A
3170123 R0O4 X 1° X 16 50 0.6 0.78 1.3 21.6 4 1 A
3170131 R 05 X 05 X 6 45 0.63 0.95 1.03 12.2 4 3 A
3170132 R 05 X 05 X 8 45 0.63 0.95 1.07 14.1 4 3 A
3170133 R 05 X 05 X 10 45 0.63 0.95 1.1 16 4 3 A
3170134 R 05 X 05 X 12 45 0.63 0.95 1.14 18 4 8 A
3170135 R 05 X 05 X 16 50 0.63 0.95 1.21 21.8 4 8 A
3170136 R 05 X 05 X 18 55 0.63 0.95 1.24 23.8 4 3 A
3170137 R 05 X 05 X 20 55 0.63 0.95 1.28 25.7 4 3 A
3170138 R 05 X 05 X 25 60 0.63 0.95 1.37 30.5 4 3 A
3170139 R 05 X 05 X 30 65 0.63 0.95 1.45 35.4 4 3 A
3170140 R 05 X 05 x 35 70 0.63 0.95 1.54 40.2 4 3 A
3170141 R0O5 X 1° X 10 45 0.63 0.95 1.26 15.7 4 3 A
3170142 RO5 X 1° X 16 50 0.63 0.95 1.47 21.3 4 3 A
3170143 R0O5 X 1° X 20 55 0.63 0.95 1.61 25 4 3 A
3170144 R0O5 X 1° X 25 60 0.63 0.95 1.78 29.7 4 3 A
3170145 R0O5 X 1° X 30 65 0.63 0.95 1.96 34.4 4 8 A
3170146 R0O5 X 1° X 35 70 0.63 0.95 2.13 39.1 4 8 A
3170147 R0O5 X 1° X 40 80 0.63 0.95 2.31 43.7 4 3 A
3170148 R0O5 X 1° X B0 90 0.63 0.95 2.66 53.1 4 3 A
3170149 R0O5 X 1° X 60 100 0.63 0.95 3 62.4 4 3 A
3170150 RO5 X 1° X 70 110 0.63 0.95 3.35 71.8 4 8 A
3170151 R0O5 X 15 X 8 45 0.63 0.95 1.31 135 4 @ A
3170152 R 05 X 15 X 10 45 0.63 0.95 1.41 154 4 3 A
3170153 R0O5 X 15 X 12 45 0.63 0.95 1.52 17.2 4 3 A F—m
B iRIRIBEIES 5 P.6 A=FtRHEREFR A= Standard stock item

M See p.6 for explanation of marks.
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BRHZ Ball Type

QEkHZ Q-Ball Type

@Ds

¢Ds

Type 3
L2 L2
| sl H );{y . | 2 8 g ){;
ﬁ [ E L
22 22
L
g g Type 4 g g
T T i
- L2 L2
L |
- B4 :mm  Unit:mm
BmS BREAE < SRS A < 3K 2K UIDN mE | IOR Lo w12 RN E=F
EDP No. R X 8n X B2 L 2 Da de Ds Type Stock
3170154 R05 X 15 x 16 50 0.63 0.95 1.73 20.8 4 & A
3170155 R 05 X 15 x 20 55) 0.63 0.95 1.94 24.4 4 3 A
3170156 R0O5 X 15 x 25 60 0.63 0.95 2.2 28.9 4 3 A
3170157 R 05 X 15 X 30 65 0.63 0.95 2.46 334 4 3 A
3170158 R 05 X 15 X 35 70 0.63 0.95 2.72 37.9 4 S A
3170161 R0O5 X 2° X 45 80 0.63 0.95 = = 4 4 A
3170171 R 06 X 05 x 12 45 0.76 1.15 1.34 17.6 4 S A
3170172 R 06 X 05 x 25 60 0.76 1.15 1.56 30.2 4 3 A
3170181 RO6 X 1° Xx 12 45 0.76 1.15 1.52 17.2 4 3 A
3170182 R06 X 1° x 25 60 0.76 1.15 1.98 29.4 4 3 A
3170191 R06 X 15 x 12 45 0.76 1.15 1.71 16.8 4 3 A
3170192 R 06 X 15 x 25 60 0.76 1.15 2.39 28.5 4 3 A
3170211 R 075 X 05 x 8 45 0.95 1.42 1.53 13.2 4 3 A
3170212 R 0.75 X 05 x 10 45 0.95 1.42 1.57 15.2 4 3 A
3170213 R 075 x 05 x 12 45 0.95 1.42 1.6 17.1 4 3 A
3170214 R 075 X 05 X 16 55) 0.95 1.42 1.67 21 4 S A
3170215 R 075 X 05 x 20 55 0.95 1.42 1.74 24.8 4 & A
3170216 R 075 X 05 X 25 60 0.95 1.42 1.83 29.7 4 3 A
3170217 R 0.75 X 05 x 30 65 0.95 1.42 1.92 34.5 4 3 A
3170218 R 075 X 05 X 35 70 0.95 1.42 2 394 4 3 A
3170221 R 075 x 1° X 10 45 0.95 1.42 1.71 14.8 4 S A
3170222 R 075 x 1° X 12 45 0.95 1.42 1.79 16.7 4 3 A
3170223 R 075 x 1 X 16 55 0.95 1.42 1.93 204 4 g A
3170224 R 075 X 1° X 20 55/ 0.95 1.42 2.07 24.2 4 3 A
3170225 R 075 x 1° X 25 60 0.95 1.42 2.24 28.9 4 3 A
3170226 R 0.75 x 1 X 30 65 0.95 1.42 241 33.5 4 3 A
3170227 R 075 x 1° X 35 70 0.95 1.42 2.59 38.2 4 3 A
3170230 R 075 X 15 x 10 45 0.95 1.42 1.87 14.5 4 3 A
3170231 R 075 X 15 x 12 45 0.95 1.42 1.97 16.3 4 3 A
3170232 R 075 X 15 X 16 55) 0.95 1.42 2.18 19.9 4 3 A
3170233 R 075 x 15 x 20 55 0.95 1.42 2.39 23.5 4 3 A
3170234 R 075 X 15 X 25 60 0.95 1.42 2.65 28 4 S A
3170235 R 075 x 15 x 30 65 0.95 1.42 2.91 32.6 4 S A
3170236 R 075 X 15 X 35 70 0.95 1.42 3.17 37.1 4 3 A
3170241 R 075 X 20 X 386 70 0.95 1.42 - - 4 4 A
3170271 R 1 X 05 x 8 45 1.26 1.93 2.04 12.3 4 3 A
3170272 R 1 X 05 x 10 45 1.26 1.93 2.07 14.2 4 S A
3170273 R 1 X 05 x 12 45 1.26 1.93 2.11 16.2 4 3 A
3170274 R 1 X 05 X 16 50 1.26 1.93 2.18 20 4 g A
3170275 R 1 X 05 x 20 55 1.26 1.93 2.25 23.9 4 3 A

A = TRERETm

A = Standard stock item

Owm-0T-FXS WSl SEH

L2

T

1JeyD uoneoyI0sds
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WXLR =270k 5

WXL Coating Two Flute - Short - with Pencil Neck

WXL-PC-EBD EEES

v ELEEER:
A +0005A FIT A 30° A i+
/5 P.68
1* & B BAf7 :mm  Unit:mm
IS EEEEEEETTE T =< | 1k | me |moe | . | w2 | BR | BR
= 0 EDP No. R'X&n X 82 L [) D1 do Ds Type Stock
% % 3170276 R 1 X 05" x 25 65 1.26 1.93 2.33 28.7 4 8 A
W 3170277 R 1 X 05" x 30 70 1.26 1.93 2.42 33.6 4 3 A
)I_( 3170278 R 1 X 05" X 35 75 1.26 1.93 251 38.4 4 3 A
;'D 3170279 R 1 X 05" X 40 80 1.26 1.93 2.6 43.2 4 3 A
(u: 3170281 R 1 X 1° X 16 50 1.26 1.93 243 19.5 4 8 A
E 3170282 R 1 X 1° X 20 55 1.26 1.93 257 23.3 4 8 A
D 3170283 R 1 X 1° X 25 65 1.26 1.93 2.74 27.9 4 3 A
3170284 R 1 X 1° X 30 70 1.26 1.93 291 32.6 4 3 A
3170285 R 1 X 1° X 35 75 1.26 1.93 3.09 37.3 4 3 A
3170286 R 1 X 1° X 40 80 1.26 1.93 3.26 41.9 4 3 A
3170287 R 1 X 1° X B0 90 1.26 1.93 3.61 55 6 3 A
3170288 R 1 X 1° X 60 100 1.26 1.93 3.96 64.4 6 3 A
3170289 R 1 X 1° X 70 110 1.26 1.93 4.31 73.7 6 3 A
3170291 R 1 X 15 X 16 50 1.26 1.93 2.67 19 4 3 A
3170292 R 1 X 15 X 20 55 1.26 1.93 2.88 22.6 4 3 A
3170293 R 1 X 15" x 25 65 1.26 1.93 &L 15 27.1 4 8 A
3170294 R 1 X 15 X 30 70 1.26 1.93 3.41 31.6 4 & A
3170295 R 1 X 15 X 35 75 1.26 1.93 3.67 36.1 4 3 A
3170296 R 1 X 15 X 414 80 1.26 1.93 - - 4 4 A
3170301 R 1 X 2° X 315 70 1.26 1.93 - = 4 4 A
3170321 R 15 X 05 X 8 50 24 2.95 3.05 14.1 6 1 A
3170322 R 15 X 05 X 10 50 24 2.95 3.08 16.1 6 1 A
3170323 R 15 X 05 x 12 55 24 2.95 3.12 18 6 1 A
3170324 R 15 X 05 X 16 55 24 2.95 3.18 21.9 6 1 A
3170325 R 15 X 05 x 20 60 24 2.95 3.25 25.8 6 1 A
3170326 R 15 X 05 X 25 65 2.4 2.95 3.34 30.6 6 1 A
3170327 R 15 X 05 x 30 70 24 2.95 3.42 35.4 6 1 A
3170328 R 15 X 05 X 35 80 2.4 2.95 351 40.3 6 1 A
3170329 R 15 X 05 X 40 85 24 2.95 3.6 451 6 1 A
3170330 R 15 X 05 X 50 90 2.4 2.95 3.77 54.8 6 1 A
3170331 R15 X 1° X 20 60 2.4 2.95 3.55 25.1 6 1 A
3170332 R15 X 1° X 25 65 2.4 2.95 ©).7/3) 29.8 6 1 A
3170333 R15 X 1° X 30 70 2.4 2.95 3.9 34.5 6 1 A
3170334 R15 X 1° X 35 80 2.4 2.95 4.07 39.2 6 1 A
3170335 R15 X 1° X 40 85 24 2.95 4.25 43.8 6 1 A
3170336 R15 X 1° X B0 90 2.4 2.95 4.6 53.2 6 1 A
3170337 R 15 X 1° X 60 100 24 2.95 4.95 62.5 6 1 A
3170338 R15 X 1° X 70 110 24 2.95 5.3 719 6 1 A
3170341 R 15 X 15 X 20 60 24 2.95 3.85 24.5 6 1 A
3170342 R15 X 15 X 25 65 24 2.95 4.11 29 6 1 A F—m
B iRIRIBEIES 5 P.6 A=FRHEEEFR A= Standard stock item

M See p.6 for explanation of marks.
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BRHZ Ball Type

QEkHZ Q-Ball Type

Type 3
L2 L2
| g3 );@ . | sl g 3 )"; ]
=Y =1 k=%
ﬁ [ a wxill
22 22
L L
g § Type 4 g §)
e g G g
il ol
22 L2
HE L L
- B :mm  Unit:mm
HRS TN ok | Kk | @ @O | . | WE | BR | ER
EDP No. R X 8n X g2 L 2 Da de Ds Type Stock
3170343 R15 X 15 x 30 70 2.4 2.95 4.37 33.6 6 1 A
3170344 R 15 X 15 x 35 80 2.4 2.95 4.64 38.1 6 1 A
3170345 R 15 X 15 x 40 85 2.4 2.95 4.9 42.6 6 1 A
3170346 R 15 X 15 x B0 90 2.4 2.95 5.42 51.6 6 1 A
3170347 R 15 X 15 x 625 100 2.4 2.95 - - 6 2 A
3170351 R 15 X 20 X 475 100 2.4 2.95 = = 6 2 A
3170371 R 2 X 1° X 20 65 3.2 3.93 45 23.4 6 1 A
3170372 R 2 X 1° X 30 80 3.2 3.93 4.85 32.7 6 1 A
3170373 R 2 X 1° X 40 90 3.2 3.93 5.2 42.1 6 1 A
3170374 R 2 X 1° X B0 100 3.2 3.93 S5 55.1 8 1 A
3170375 R 2 X 1° X 60 110 3.2 3.93 5.9 64.5 8 1 A
3170381 R 2 X 15° X 442 80 3.2 3.93 = = 6 2 A
3170391 R 2 X 20 X 34 80 3.2 3.93 - - 6 2 A
3170401 R25 X 1° x 30 100 5 4.95 5.81 34.7 8 1 A
3170402 R25 X 1° x 40 100 5 4.95 B6.16 44 8 1 A
3170403 R25 X 1° X 60 130 5 4.95 6.86 62.7 8 1 A
3170411 R25 X 15 X 26.9 100 5 4.95 - - 6 2 A
3170412 R 25 X 15 X 65.1 130 5 4.95 = = 8 2 A
3170421 R25 x 2° x 50.1 130 5 4.95 - - 8 2 A
3170431 R 3 X 1° %X 30 100 6 5195 6.77 S2E 8 1 A
3170432 R 3 X 1° X 40 100 6 5.95 7.12 42.2 8 1 A
3170433 R 3 X 1° X B0 100 6 5.95 7.47 51.6 8 1 A
3170434 R 3 X 1° X 60 110 6 5.95 7.82 64.6 10 1 A
3170435 R 3 X 1° X 70 120 6 5:95 8.17 74 10 1 A
3170436 R 3 X 1° X 80 130 6 5.95 8.52 87.1 12 1 A
3170441 R 3 X 15° X 49 100 6 5.95 = = 8 2 A
3170451 R 3 X 2° X 36 100 6 5.95 - - 8 2 A
3170576 R 4 X 15°%x 545 120 8 7.95 = = 10 2 A
3170574 R 4 X 3° X 355 100 8 7.95 - - 10 2 A
3170587 R 5 X 15°%x 585 130 10 9.95 = = 12 2 A
3170585 R 5 X 3° X 395 110 10 9.95 - - 12 2 A
3170599 R 6 X 15°x 80 160 12 11.9 14.8 82.2 16 1 A
3170598 R 6 X 3° X 60 140 12 11.9 15.6 60.7 16 1 A

#=NEW SIZES

A = TR

A = Standard stock item

1JeyD uoneoyI0sds

Owm-0T-FXS WS SEH
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WXLRE27]EkLBY (5R/18)

WXL Coating Two Flute Ball Nose (HSK type)

WXL-HS-EBD

‘ [Type 1] /qu
==—l & B E==
2
L2
L
A .
oS :
)
i L
=LIEEERE
& o 000542033 A FIT A 30°4 Ri%
i % R<3 3=R=6 P.78 e :mm Unit:mm
Y S BRHAZ x TR x 112 2K VALS Lo e R JEe2
L EDP No. R X2 X Ds L 2 Ds Type Stock
H 3107020 RO.1 X 04 X 4 35 0.4 6.5 4 1 D
i 3107040 RO2 X 08 x4 35 0.8 6.9 4 1 D
B 3107060 RO3 x 1.1 x4 35 1.1 6.9 4 1 D
3107080 RO4 x 2 x4 35 2 7.4 4 1 D
3107100 RO5 X 15 x 4 40 1.5 6.7 4 1 D
3107120 RO6 x 3 x4 40 3 7.9 4 1 D
3107150 RO75 x 2 x4 40 2 6.4 4 1 D
3107200 Rl x 3 x4 40 3 7.1 4 1 D
3107300 R15 X 45 x 4 40 45 7.9 4 1 D
3107400 R2 X 6 X6 40 6 1.2 6 1 D
3108500 R25 X 8 40 8 116 6 1 D
3108600 R3 x 10 45 10 - 6 2 D
3108620 R4  x 12 55 12 - 8 2 D
3108640 RS  x 15 65 15 - 10 2 D
3108660 RE  x 18 70 18 - 12 2 D

BiRRIHEESEP.6
M See p.6 for explanation of marks.

D = EFFHOFREREES D =Inventory center stock item

Emii% Precautions for Use

35

Eaj@ﬂi)\ﬁfg Maximum Insertion Depth
TIEEAN , BNERREWTIRES 85
EREERR. MUSSUETFRABAKE
AIRIE.

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.

O X

clearance

Z2eFRs Safety Mark

JIEREANRT , RN KEIS RIS IRRIR,
FTAE— BT I EEAER SR T.

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.

O X

RABAKE REIN
Maximum Safety Mark
EZHzSE) Insertion Depth
Provide a 4*; U L




WXL iR =271 5k B ( FRAAETRSLE - 5 /78 )

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

WXL-HS-LN-EBD
) | 5 e
M %} W&j ] DE[

22

EREEE6
+0,005 30° ) 4+

P.79
B :mm  Unit:mm

BES iU 2K | TR | | R | g | T | WENTIMAE GASRERK(Le) X1 | ar m
EDP No. RX 82X Ds L [) Ds D1 S 05° K = o 37 | Stock .8
3140205 |RO.1 X 05 X 4 35 | 0.16 7.5 4 0.18 | 14.16° | 0B3| 0b5| 057 | 059 | 063 | D ?{:I:k/‘ %
3140207 |RO.1 X 0.75 X 4 35 | 0.16 7.8 4 0.18 | 1372° | 0.79| 082| 085 | 088| 094 | D T_‘-%
3140210 |RO.1 X1 X 4 35 |0.16 8 4 0.18 | 13.31° 1.05| 1.09| 113 | 1.17] 126| D 5£§
3140212 |RO.1 X 1.25 X 4 35 |0.16 8.3 4 0.18 | 12.92° 1.31 1.36| 1.41 146 | 157 | D %%
3140305 |RO.15 X 05 X 4 35 | 024 7.3 4 028 | 1422° | 0b2| 054 | 0b6 | 058| 0B2| D W
3140306 |RO.15 X 06 X 4 35 | 024 7.4 4 028 | 1403 | 063 | 06B65| 068 | 0.7 0.75| D I|l_|
3140307 | RO.15 X 0.75 X 4 35 | 0.24 7.6 4 028 |13877 | 0.79| 082| 085 | 087| 093 | D ﬁ’
3140310 |RO.15 X 1 X 4 35 | 0.24 7.8 4 0.28 | 13.34° 1.05| 1.09| 1.12 1.16| 124 | D E
3140312 |RO.15 X 1.25 X 4 35 | 0.24 8.1 4 0.28 | 12.94° 1.31 1.36| 14 145| 155| D EB)
3140315 |RO.15 X 15 X 4 35 | 024 8.3 4 0.28 | 1257° 157| 163| 168 | 1.74| 187 | D
3140317 |RO.15 X 1.76 X 4 35 | 024 8.6 4 028 | 12.21° 1.83| 1.89| 196 | 202| 2.18| D
3140407 |RO.2 X 0.75 X 4 35 (0.3 7.4 4 0.37 | 1383 | 0.78| 0.8 083 | 085| 091 | D
3140410 |RO.2 X 1 X 4 35 |03 7.6 4 0.37 | 13.39° 1.04| 1.07| 1.11 1.14] 122| D
3140415 (RO2 X 15 X 4 35 |03 8.1 4 0.37 | 1259° 1.56| 1.61| 1.66 1.72| 1.84| D
3140420 |RO.2 X 2 X 4 35 |03 8.6 4 0.37 | 11.88° 208 | 2.14| 221 229| 246 | D
3140425 |[RO2 X 25 X 4 35 (0.3 9.1 4 037 | 11.24° | 26 268| 277 | 287 | 3.08| D
3140510 |RO.25 X 1 X 4 35 (04 7.6 4 045 | 1345° 1.03| 1.06| 1.09| 1.12| 1.19| D
3140515 |RO.25 X 15 X 4 35 |04 8.1 4 045 | 12.62° 155| 159| 164 | 169| 181 | D
3140520 | RO.25 X 2 X 4 35 |04 8.6 4 045 | 11.89° 206 | 2.13| 22 227| 243 | D
3140525 |RO.25 X 25 X 4 35 |04 9.1 4 045 [ 11.23° 258| 266 | 275 | 284 | 305| D
3140530 |RO.25 X 3 X 4 35 |04 9.6 4 0.45 | 10.85° 3.1 3.2 3.3 342| 368| D
3140615 |[R0O.3 X 15 X 4 35 |05 7.9 4 0.55 | 12.64° 155 1659| 164 | 1.69| 1.8 D
3140620 |RO.3 X 2 X 4 35 (05 8.4 4 0551|1188 | 206 | 2.12| 219 | 226| 242 | D
3140625 |[R0O.3 X 25 X 4 35 |05 8.9 4 055 | 1121° | 258 | 266 | 274 | 284 | 304 | D
3140630 |RO.3 X 3 X 4 35 |05 94 4 055 | 1061° | 3.1 3.19| 3.3 341| 366 | D
3140635 |R0.3 X 35 X 4 35 |05 9.9 4 0.55 | 10.07° 3.61 373| 385 | 399| 429 | D
3140640 |[RO.3 X 4 X 4 40 |05 10.4 4 0.55 958" | 413| 426 | 441 456 | 491 | D
3140645 RO.3 X 45 X 4 40 |05 10.9 4 0.55 9.13° | 465 | 48 496 | 5.14| 553 | D
3140650 |[RO.3 X 5 X 4 40 |05 114 4 0.55 873" | 5.16| 533 | 551 571| 6.15| D
3140655 |[R0O.3 X 55 X 4 40 | 0.5 11.9 4 0.55 8.36° | bB8| 587 | 6.07 | 629 6.77| D
3140660 |RO.3 X 6 X 4 40 | 0.5 124 4 0.55 8.02° | 6.2 6.4 662 | 686| 739| D
3140820 |R0O4 X 2 X 4 35 |06 8.1 4 075 1186° | 206 | 2.12| 2.18 | 225 | 24 D
3140830 |[RO4 X 3 X 4 35 |06 9.1 4 0.75 | 10.62° 3.09| 3.19| 329 | 34 364 | D
3140840 |[RO4 X 4 X 4 40 | 0.6 10.1 4 0.75 945° | 413| 426 | 44 455 | 488 | D
3140850 |[RO4 X 5 X 4 40 |06 11.1 4 0.75 858° | 5.16| 533 | b5 57 6.13| D
3141030 |RO5 X 3 X 4 35 (0.8 8.7 4 095 | 1043’ | 309 | 3.18| 328 | 3.38| 362 | D
3141040 |RO5 X 4 X 4 35 (0.8 9.7 4 0.95 9.32° | 412 | 425| 439 | 453 486 | D Eu
3141050 |RO5 X 5 X 4 40 | 0.8 10.7 4 0.95 841° | 5.16| 532 | 549 | 568 | 6.1 D T—m
BiTIRBEESEP6 D = FElFIOViREREFR D = Inventory center stock item

MW See p.6 for explanation of marks.
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WXLRE27HSEERK B ( REAIZERSLE - 3878 )

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

Wx I-- H s = I- N = E B D a E%ﬁ%ﬁ?fﬁﬁﬁﬁﬁ%ﬁﬁg on Inclined Angle (a) of workpiece

L RPEIRE I B A ERTRRR
INTERAFET.

No numerical value means no
interference with workpiece.

P.79

EREESE
+005A FIT A 30° A Rf*
B3

B :mm  Unit:mm

BRe B2 R x R 2K || | | #R| R | FieE | BENTIHRANG clIRERKLe) X1 | g

» EDP No. R X 22X Ds L 2 Ds D1 O« 0.5° 1° 1.5° 2° 3° | Stock
ﬁ;é 3141060 RO5 X 6 X 4 40 | 0.8 11.7 4 0.95 7.67° 6.19| B6.39| 6.6 6.83| 7.35| D
1* g' 3141080 RO5 X 8 X 4 40 | 0.8 13.7 4 0.95 6.52° | 826 | 853 | 882 | 9.13| 983 | D
T_]'§ 3141100 |[RO5 X 10 X 4 40 | 0.8 15.7 4 0.95 566° | 10.33|10.67(11.04 |11.43|1232| D
/fg 3141530 |[RO.75 X 3 X 4 35 | 1.2 79 4 145 | 10.01° | 3.13| 325| 335 | 345| 367 | D
ﬁ% 3141540 |RO.75 X 4 X 4 35 | 1.2 8.9 4 1.45 8.8° 418 | 4.33| 4.46 4.6 492 | D
‘§<" 3141560 |[RO.75 X 6 X 4 40 | 1.2 10.9 4 1.45 7.08° 6.27| 6.47 | 6.68 6.9 7.4 D
g 3141580 |RO.75 X 8 X 4 40 | 1.2 12.9 4 1.45 5.92° 834 | 861 | 89 9.2 989 | D
'|L_| 3141600 |RO.75 X 10 X 4 40 | 1.2 14.9 4 1.45 5.09° {1041 |10.75(11.11 |1165 |1238| D
S 3142030 | R1 X 3 X 4 35 | 1.6 7.3 4 1.95 9.1° 3.16| 3.31| 347 364| 396 | D
= 3142040 | R1 X 4 X 4 35 | 1.6 8.3 4 1.95 787 | 423| 444 | 466 | 486 | 526 | D
3142060 | R1 X 6 X 4 35 | 1.6 10.3 4 1.95 6.19° | 6.36| 667 | 696 | 723| 7.76| D
3142080 | R1 X 8 X 4 40 | 1.6 12.3 4 1.95 5.1° 848 | 887 | 922 | 955|1024 | D
3142100 | R1 X 10 X 4 40 | 1.6 14.3 4 1.95 433 |10659(11.05(11.45 1185|1273 | D
3142112 | R1 X 12 X 4 40 | 1.6 16.3 4 1.95 3.77° 1269 (13.21 (1367 |14.15|15.22 | D
3142114 | R1 X 14 X 4 45 | 1.6 18.3 4 1.95 3.33° |14.78 |15.36 |15.89 |16.45 |17.7 D
3142116 | R1 X 16 X 4 45 | 1.6 20.3 4 1.95 2.98° | 16.88|17.51 |18.1 18.75 — D
3142118 | R1 X 18 X 4 50 | 1.6 22.3 4 1.95 2.7° 18.96 | 19.65 |20.32 |21.04 — D
3142120 | R1 X 20 X 4 50 | 1.6 24.3 4 1.95 2.47° |21.05 |21.78 |[22.54 | 23.34 — D
3143060 |[R1.5 X 6 X 4 40 |24 8.2 4 2.85 4.29° 6.25| 649 | B6.72 695 | 74 D
3143080 [R1.5 X 8 X 4 40 |24 10.2 4 2.85 3.33° 835 | 867 | 897 925 | 988 | D
3143100 |R1.5 X 10 X 4 40 |24 12.2 4 2.85 2.7° 1044 11083 |11.19 |[11.55|1237 | D
3143112 |[R15 X 12 X 4 40 |24 14.2 4 2.85 2.27° 112531298 |134 1385|1486 | D

BiRRIRBIE S P.6 D = EEfFRIMMVEREIESR D = Inventory center stock item
M See p.6 for explanation of marks.

Emﬁ%‘ Precautions for Use

BRIFIHENIEE Maximum Insertion Depth LR Safety Mark

TEFAR , ETEREEWIRES 5% TE@BAN , SEAKEISERIERT IR,
ERRBETRR, FABRSLETRABARKE FIAE— BT RIBAZEREITRIAT.
HITE, If the insertion depth of the cutting tool is too short,

it can damage the holder. Make sure the cutting tool

If the cutting tool is inserted until its end bottoms L
is inserted deeper than the safety mark.

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

o X O X

RABAKE RN
Maximum Safety Mark
BBHZS(E] Insertion Depth
Provide a 4*; U L

clearance
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. 'UJ ﬁ”%ﬁ:g;ﬁi‘% Cutting Conditions
WXL-1.5D-DE #&t]#l siotting

" EEETAFN - % R - TR -
PP - HeE E,\'A%gﬁggsﬁégmf_‘s%f@ Hardened Stﬂ\ﬁﬂha}ég%jdmsgeﬁégmless Steel t 2
o A = G ATy FCP50 - SS400 - SHEC SKT - SKD61 - NAKS5 - NAKBO - HPM1 - DH  * - SUS304 )J S
~32HRC 33 ~41HRC 42 ~50HRC ﬁ'uu?]
MR [EIFEIE R B3I BHEERE [EI#EIEE PG [EI5E1E PHAIRE 20
Mill Dia. Speed Feed Speed Feed Speed Feed Speed Feed =9
(mm) (min—1) (mm/min) (min=") (mm/min) (min=") (mm/min) (min=1) (mm/min) 142 g
0.1 50,000 120 40,000 80 40,000 75 40,000 38 é*:
0.2 50,000 170 40,000 110 40,000 90 40,000 45 ie 2
0.3 50,000 210 40,000 140 40,000 100 40,000 70
04 50,000 230 40,000 150 40,000 110 34,500 75 W
0.5 50,000 250 38,500 150 31,000 110 27,500 75 X
0.6 50,000 280 33,500 150 24,500 110 21,000 75 IT
0.7 50,000 310 30,000 150 21,500 110 18,500 75 1
0.8 50,000 360 27,000 150 19,500 110 17,000 80 5
0.9 50,000 400 23,500 150 17,000 110 15,000 80 D
1 50,000 430 22,000 150 15,500 110 13,500 80 ||3
1.1 50,000 420 20,000 150 14,000 110 12,500 80 E
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
24 26,000 430 10,500 180 7,900 110 6,900 90
2.5 24,500 430 10,500 200 7,600 110 6,600 90
2.6 23,500 470 9,800 200 7,400 125 6,300 90
2.7 23,000 470 9,500 200 7,100 125 6,100 90
2.8 22,000 470 9,100 210 6,900 125 5,800 95
2.9 21,500 470 8,800 210 6,700 125 5,700 95
S 21,000 540 8,900 230 6,800 130 5,700 100
3.1 20,000 550 8,700 240 6,700 130 5,600 100
3.2 19,500 560 8,400 240 6,500 145 5,400 105
3.3 19,000 560 8,100 250 6,300 145 5,200 105
34 18,000 560 7,900 250 6,100 145 5,100 105
3.5 18,000 560 7,800 250 6,000 155 5,000 105
3.6 17,500 580 7,600 270 5,900 155 4,900 110
3.7 16,500 580 7,400 270 5,700 155 4,700 110
3.8 16,000 590 7,300 280 5,700 1565 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 1111s
4.3 14,000 640 6,700 310 5,200 160 4,300 115
4.4 14,000 670 6,600 320 5,100 170 4,200 125
4.5 14,000 670 6,600 320 5,100 170 4,200 125
4.6 13,500 700 6,500 330 4,900 170 4,100 125
4.7 13,500 700 6,500 350 4,900 170 4,100 125
4.8 13,500 710 6,400 350 4,800 170 4,100 125
4.9 13,500 710 6,300 360 4,700 170 4,000 125
5 12,500 720 6,200 370 4,600 170 3,900 130
5.1 12,500 720 6,100 370 4,500 170 3,900 130
5.2 12,000 720 6,000 370 4,400 170 3,800 130
5.3 12,000 720 5,900 370 4,400 170 3,800 130
54 11,500 720 5,800 370 4,300 170 3,600 130
55 11,500 720 5,700 370 4,200 170 3,500 130
5.6 11,500 720 5,600 370 4,100 170 3,500 130
5.7 11,000 720 5,500 370 4,000 170 3,400 130
5.8 11,000 710 5,400 370 3,900 170 3,300 130
5.9 10,500 710 5,300 370 3,800 170 3,300 130
6 10,000 710 5,200 370 3,800 170 3,200 130
8 7,200 580 4,000 320 2,800 230 2,400 140
10 5,700 580 3,200 320 2,200 230 1,900 140
12 4,800 580 2,700 320 1,900 230 1,600 140
&
. 0.1D Dc<1 .
1
Depth of Cut g;g ;§< gz <3 W
Z4
1. B AR ERILARFI IR, 1. Use arigid and precise machine and holder.
2. BRERDITBRL P EREFNFAIEE. 2. When chattering occurs, reduce the speed and feed at the same ratio.
3. BIREINIHEMERSIS NS AN 2 AR D89 EHEF. 3. Use an air blow or a suitable cutting fluid with high smoke retardant properties.
4. ERUKSE, LARINTH, iSRIESSRE RSB LR EIETIHI&R M. 4. Refer to the table above to set the milling conditions in accordance with the actual
situation.
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. tﬂﬁ”%ﬁ:g;ﬁi Cutting Conditions

WXI.-2 D-DE Etﬂ ﬁu Slotting

AN L N o o
e MR . B mas Sl Cemone R h i T T
g2 Material pper - Copper Alloy FC250 - 88400 - S55C
EUU% : S _ "’32HHC‘ _ i 33~41HF!C \ 42~50HR\C _
20 HMZ O R BHARE R HHAERE B R AR EFE R HARE
<8 Mill Dia. Spegg Feed Spegg Feed Spegg Feed Spegclj Feed
142 % (mm) (min=1) (mm/min) (min=—") (mm/min) (min—1) (mm/min) (min—") (mm/min)
o 0.1 50,000 100 32,000 70 32,000 60 32,000 30
§E 5 0.2 50,000 140 32,000 920 32,000 75 32,000 35
\Q 0.3 50,000 170 32,000 110 32,000 80 32,000 55
L 04 50,000 190 32,000 120 32,000 90 27,500 60
é 0.5 50,000 200 31,000 120 25,000 920 22,000 60
El) 0.6 50,000 230 27,000 120 19,500 90 17,000 60
E 0.7 50,000 250 24,000 120 17,000 920 15,000 60
0.8 50,000 290 21,500 120 15,500 920 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 11,500 920 9,900 65
1.2 40,500 340 15,000 120 10,500 920 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 8,900 920 7,900 65
1.6 31,000 320 12,000 120 8,500 90 7,600 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 7,100 920 6,300 68
2 24,000 310 9,700 130 7,000 920 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 6,400 920 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
—— 0.1D Do<1 S
T 0% | 12063 W

1. B EFARIMER SR ARFI A,

2. BRERASBRLL TR RFIMA R,

3. BRIEIN I RHE SIS ANE 2R A D A9BSR,

4. ERNHSE, ERINTH, SRESRERSIR ERAEEIRMT.

. Use arigid and precise machine and holder.

. When chattering occurs, reduce the speed and feed at the same ratio.

. Use an air blow or 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 =

&
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B

PP - HeE %ﬁgigméa@boi%? Hardened Stlﬁ\ﬁﬂr;a}%ge%dmé@?iﬁggwess Steel o
Mvavtoerrl?al Copper - Copper Alloy 250 - 35400 - S55C SKT - SKDB1 - NAKS5 - NAK8O - HPM1 - DH* * - SUS304 t)J §
: o __~82HRC el il M Bl
HMZ EI4IRE BHEIRE B4 HE BHAERE EI4EIERE BHERE [El4&IEE BHEERE AZ 0
M(Ir‘%ral)a' (?npiﬁgg) (mﬁwe/enqin) (ﬁﬂpiﬁ g('j) (m?ﬁrﬂin) (?n[iﬁ liE‘j) (mtr?/ergin) (?n?ﬁgl‘j) (mfr?/ergin) T,_'.l_z é_
2.6 19,000 380 7,900 160 5,900 100 5,000 70 8
2.7 18,000 380 7,600 160 5,700 100 4,900 70 i (%
2.8 17,500 380 7,300 170 5,500 100 4,700 75 \)A(I
2.9 17,000 380 7,100 170 5,300 100 4,500 75 L
3 16,000 400 6,900 170 5,300 100 4,400 75 é
3.1 15,500 410 6,700 180 5,100 100 4,300 75 El)
3.2 15,000 420 6,500 180 5,000 110 4,200 80 E
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
38 12,500 440 5,600 210 4,400 120 3,600 85
3.9 12,000 440 5,500 210 4,200 125 3,500 85
al, 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
15 9,500 540 4,800 270 3,500 130 3,000 100
I 0.1D Dc<1 8
e 77,
Z
1. BRI ERITLARFTIE, 1. Use arigid and precise machine and holder.
2. BRERATBRLE TR ERE, 2. When chattering occurs, reduce the speed and feed at the same ratio.
3. BIREIN I EME SIS AE 2 A E B9 E . 3. Use an air blow or a suitable cutting fluid with high smoke retardant properties.
4. FRUHSE, LIRINIAT, iSRIEIRE RS R LR EIETIEI& 4. 4. Refer to the table above to set the milling conditions in accordance with the

actual situation.
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. tﬂ ﬁ”%ﬁ:g;ﬁ% Cutting Conditions
WXI.-2D-DE Et}]ﬁu Slotting

B
AN L N o o
g T oo BEE Pkt oy o S, e St
-2 Material pper - Copper Alloy FC250 - SS400 - S55C
Hila . ‘ —_— P i 33 ~41HRC _42~BOHRC
£2 il B gk i oy i g i Lt e
1¢§ (mm) (min—") (mm/min) (min—") (mm/min) (min—") (mm/min) (min—") (mm/min)
o 5.1 9,500 540 4,700 270 3,500 130 3,000 100
§E 3 52 9,300 540 4,600 270 3,400 130 2,900 100
\>/(V 53 9,200 540 4,600 270 3,400 130 2,900 100
L 54 9,000 540 4,500 270 3,300 130 2,800 100
é 5.5 8,800 540 4,400 270 3,200 130 2,700 100
El) 5.6 8,700 540 4,300 270 3,100 130 2,600 100
E 5.7 8,500 540 4,200 270 3,100 130 2,600 100
5.8 8,400 530 4,200 270 3,000 130 2,600 100
5.9 8,200 530 4,100 270 2,900 130 2,500 100
6 7.900 530 4,000 270 2,900 130 2,500 100
6.5 7,500 530 3,700 270 2,700 130 2,300 100
7 6,900 530 3,400 270 2,500 130 2,100 100
75 6,400 530 3,200 270 2,300 130 2,000 100
8 5,900 520 3,000 260 2,200 125 1,900 100
85 5,600 520 2,800 260 2,000 125 1,700 100
9 5,300 510 2,600 260 1,800 125 1,600 100
95 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
25 1,800 270 960 160 640 65 500 50
30 1,600 230 800 130 530 50 420 45
p— 0.1D Do<1 S
Depth of Cut 05D [SoISS W
0.5D 3=Dc ////////

1. TE(E AR S AIRFITIMR.

2. HRERNIHERLL TR ARE,

3. BRIEIN I RHE A SIS SN E 2R A DRI BH.

4. ERNEESE, KRNI, SRIESRAMERSR ERAEEIR M.

. Use arigid and precise machine and holder.

. When chattering occurs, reduce the speed and feed at the same ratio.

. Use an air blow or 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 =
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. t]J é”%’f’*%;ﬁ% Cutting Conditions
WXL-3D-DE #&t#l siotting

g EBEMIRN - RN i3 - Fil -
InTagst - HEee ?A%éﬁigfﬁggboﬁfzp Hardened Stﬂ\ﬁﬂha}r)az%ﬁ?sgjéggwess Steel
Work Copper - Copper Alloy FC250 - 00 - S55C SKT - SKDB1 - NAKS5 - NAK8O - HPM1 - DH* * - SUS304
Material
~32HRC 33 ~41HRC 42 ~50HRC
S [EIE:2EYES HHEERE [EIE2EYE S BHSERE [EI#EEE HHEERE [EFEIE HHEERE
Mill Dia. Speed Feed Speed Feed Speed Feed Speed Feed o
(mm) (min=1) (mm/min) (min=") (mm/min) (min=") (mm/min) (min=1) (mm/min) ‘t}J =1
0.1 50,000 100 32,000 70 32,000 60 32,000 30 ﬁl_] 4
0.2 50,000 140 32,000 90 32,000 75 32,000 35 oo
0.3 50,000 170 32,000 110 32,000 80 32,000 55 ,—_% g)
04 50,000 190 32,000 120 32,000 90 27,500 60 ,fq: Cfl
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 %E 2
0.7 50,000 250 24,000 120 17,000 90 15,000 60
0.8 50,000 290 21,500 120 15,500 90 13,500 65 W
0.9 49,000 320 19,000 120 13,500 90 12,000 65 X
1 47,500 350 17.500 120 12,500 90 11,000 65 L
1.1 43,000 340 16,000 120 11,500 90 9,900 65 0
1.2 40,500 340 15,000 120 10,500 90 9,300 65 8
1.3 38,000 330 14,000 120 9,900 90 8,700 65 T
1.4 35,000 330 13,000 120 9,200 90 8,100 65 D
1.5 32,000 320 12,500 120 8,900 90 7.900 65 =
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 3,500 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 Els)
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 Els)
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
g 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
S
e 0.1D Dc<1
’gjﬁﬁtgifc . 03D 1=Dc<3 4/‘1:
epth oty 0.5D 3=Dc ///////

1. BRI ERITLRFITIE.

2. HRERISERL T IEERIBHAIRE,

3. BIREIN T RMERSILIULEE R RIE MDA TIEmF.

4. ERUESE, KRNI, SRESRERSIR ERGIEDHIRMG.

. Use arigid and precise machine and holder.

. When chattering occurs, reduce the speed and feed at the same ratio.

. Use an air blow or 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 wWN =
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B - FREN VEIRH - FREESN - S5
t o InTapst - EEE E,\I/Ill% g‘f{zgsﬁégbonr"sﬁfp Hardened Steel)«\Prehardened Steel - Stainless Steel
)J = M\é\lt%rﬁal Copper - Copper Alloy FC250 - SS400 - S55C SKT - SKD61 - NAKS5 - NAK80 - HPM1 - DH * * - SUS304
ﬁl_]afé ~32HRC 33 ~41HRC 42 ~50HRC
AZ 0 S [E5EIRE HHRERE EEE HHERE [EIE2EYES HHERE [EIEDEE S HHEERE
i< g Mill Dia. Speed Feed Speed Feed Speed eed Speed Feed
142 a (mm) (min=") (mm/min) (min=") (mm/min) (min—1) (mm/min) (min=") (mm/min)
= 0.2 32,000 90 22,500 30 19,000 30 — —
x2 03 32,000 110 22,500 40 19,000 35 = =
04 25,000 110 16,000 45 14,500 35 — —
W 0.5 20,000 120 13,000 45 13,000 40 = =
X 0.6 16,000 120 11,000 45 10,000 40 — —
L 0.7 16.000 120 9,400 45 6.800 40 = =
4'|- 0.8 12,000 120 8,400 45 6,000 40 — —
0.9 12,000 120 7,500 45 5,400 40 = =
E,) 1 9,800 120 5,700 45 5,400 40 — —
D 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 = =
24 4,400 130 2,600 55 2,500 40 — —
2.5 4,100 140 2,500 65 2,500 40 = =
2.6 3,900 140 2,400 55 2,400 40 — —
2.7 3,700 150 2,300 565 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
3.4 2,800 160 1,800 70 1,800 55 1,700 30
35 2,800 160 1,800 70 1.800 55 1,600 30
3.6 2,700 160 1,800 70 1,800 60 1,600 30
3.7 2,700 170 1,700 70 1.700 60 1,500 35
3.8 2,500 170 1,700 70 1,700 60 1,500 35
3.9 2,400 170 1,600 75 1.600 60 1,500 35
4 2,400 170 1,600 75 1,600 65 1,400 35
4.1 2,400 180 1,600 75 1,600 65 1,400 35
4.2 2,300 190 1,600 80 1,600 65 1,400 35
4.3 2,300 190 1,500 80 1,500 65 1,400 35
4.4 2,100 190 1,500 80 1,500 65 1,400 35
4.5 2,100 200 1,500 85 1.500 65 1.300 40
4.6 2,100 200 1,500 85 1,500 65 1,300 40
4.7 2,100 200 1,500 90 1.500 65 1.300 40
4.8 2,100 200 1,500 90 1,500 65 1,300 40
4.9 2,000 210 1.400 90 1.400 65 1.300 40
5 2,000 210 1,400 95 1,400 65 1,300 40
5.1 1.900 210 1,400 95 1.400 65 1,200 40
5.2 1,900 210 1,400 95 1,400 65 1,200 40
5.3 1.800 210 1,300 95 1.300 65 1,200 40
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
59 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
a=4D
= 2.=0.015D Dc<0.3
iRE a a»=4D R =
Depth of Cut T 2.=0.05D Dc>1 ? ae:0.03D O.3§Dc<1
78 a. 2.=01D 1=Doc Z a.=0.05D 1=Dc<3
“Fhee a=0. = “fl2 a.=0.1D 3=Dc

| BIEESERSNES

Cutting Conditions

WXL-4D-DE W&l side miling

1. 15 RRIER S AR TIHA.

2. HRERNIHERLL TR L RE,

3. IBREN I RERSIS USSR RIEME DRI EHA.

4. ERNEESE, LRI, SRESSRERSR ERHEEIEM.

1. Use arigid and precise machine and holder.

2. When chattering occurs, reduce the speed and feed at the same ratio.

3. Use an air blow or 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.
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. t]J ﬁ”%ﬁzg;ﬁi‘% Cutting Conditions
WXL-EMS MWEDHEI side miling

o5 EIEETIF - REN AN - TREESN - AN o
I”:D:*j*zl' ﬁﬁj © ﬂﬁjﬁ‘@ Mild Steel - Carbon Steel Hardened Steel - Prehardened Steel - Stainless Steel ‘t)J =1
M\évtoerrl?al Copper - Copper Alloy FC250 - SS400 - SB55C SKT - SKD61 - NAKE5 - NAK8O - HPM1 - DH * * - SUS304 \ﬁu e
~32HRC 33 ~41HRC 42 ~50HRC o
HpE IR HHERE [EEE: S BHSERE [ HE FHEERE IR FHEERE A c%
Mill Dia. Speed Feed Speed Feed Speed Feed Speed Feed 14: =
(mm) (min—1) (mm/min) (min—") (mm/min) (min—") (mm/min) (min—1) (mm/min) %%
1 50,000 440 24,000 210 14,000 78 12,500 70 2
1.5 50,000 975 16,000 310 9,250 115 8,400 105 W
2 47,500 1,100 12,000 295 7,000 110 6,350 100 X
2.5 38,000 1,900 9,600 480 6,200 140 5,650 125 IT
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 M
5 19,000 2,000 4,900 520 3,550 140 3,150 125 S
6 16,000 2,000 4,100 520 2,950 145 2,650 130
8 12,000 1,900 3,050 505 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 1,060 120
16 5,900 1,800 1,500 480 1,100 130 995 115
18 5,300 1,800 1,350 470 990 115 880 105
20 4,700 1,700 1,200 445 890 105 795 95
25 3,800 1,400 970 360 710 85 635 75
30 3,100 1,100 815 300 590 70 530 60
=} L ae a de
gjé;;’%of & 15D [ 0.05D Dc<3 ai%z ”; 0.02D
1.6D 0.1D 3=Dc 722 g

. BRI SRR TIE, 1. Use arigid and precise machine and holder.

. BRERDANBRL TSR AIERE., 2. When chattering occurs, reduce the speed and feed at the same ratio.

. EREN I EHERS S NS AR &AM DRI ERF. 3. Use an air blow or a suitable cutting fluid with high smoke retardant properties.

. ERUMSE, LIRINIA, iSRIECIRIE RS IR R EIEEI&R 4. 4. Refer to the table above to set the milling conditions in accordance with the
actual situation.

AN =
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B EI S EEER
WXL-EMS SiEME N High-Speed Side Milling

Cutting Conditions

B
o IO TRSF= A B K TELA R IRIE A R AR B SN RNB ., Caution: Sparks generated during operation or heat caused by tool breakage can
‘t}J c BT X B E. cause fire. Be sure to use all proper fire-prevention measures.
—
iz = - \
" LA - AN VEEREN - TR
% 9 INTAAHE - fAeE = Mild gtee\ - e Sicsl Hardened Steel - Prehardened Steel
Kq\: a Mvavtoerr‘?al Copper - Copper Alloy FC250 - SS400 - S55C SKT - SKD6B1 - NAKS5 - NAK8O - HPM1 - DH * *
ig ~32HRC 33 ~41HRC 42 ~50HRC
? IME [ElfE R E BHRIRRE IR E BHRIEEE Bl BHEIRE [l BHAERE
W Mill Dia. Speed Feed Speed Feed Speed Feed Speed Feed
X (mm) (min—") (mm/min) (min—T) (mm/min) (min—1) (mm/min) (min~") (mm/min)
L 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
|\E/| 10 15,500 2,900 12,000 2,300 7,950 1,450 4,750 795
S 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
TRE 1.65D 0.01D Dc<8 " 1D 0.01D Dc<8
B0 G e 15D | 0.02D | 8=Dc 7 ., 1D | 002D | 8sDc

1. WEMERMRER T EASBEENSIEINIh OB TR
2. NEERESEMTH4HXTE, EEREERZIRTIEHET.

-

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

3. BIRIEIN T EMERS SIS EIE 2 A ME /DRI TIEER, 2. Tools can cause sparks. Do not use flammable fluids.
4. ER(UHSE, LIRINTA, BIRELIRE RSB ERFIERISM4. 3. Use an air blow or 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.
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. tﬂﬁ”%ﬁ:%;ﬁie Cutting Conditions
WXL-LN-EDS #&1]1# siotting

. BEERN - RN VR TR A
IR = - fee Mild Steel - Carbon Steel Hardened Steel - Prehardened Steel - Stainless Steel ‘t)J g
M\évt%rrl?a\ Copper - Copper Alloy FC250 - SS400 - S55C SKT - SKDB1 - NAKS5 - NAK8O - HPM1 - DH * * - SUS304 ﬁu %’
~32HRC 33 ~41HRC 42 ~50HRC RUCEJ
e | mue | SREE | e R | #oEE miEE | mEE iR | eEE ]
Do o Speed Feed ap Speed Feed ap Speed Feed ap Speed Feed ap 142 =
(min~") (mm/min) (min~7) (mm/min) (min~") (mm/min) (min~") (mm/min) i%%
0.3 38,500 150 0.006 32,000 120 0.005 32,000 70 0.004 32,000 45 0.002
0.1 0.5 38,500 110 0.005 32,000 100 0.004 32,000 60 0.003 32,000 35 0.002 \QI
1 38,500 70 0.003 32,000 60 0.002 32,000 30 0.002 32,000 20 0.002 IT
0.5 35,200 490 0.022 32,000 450 0.018 32,000 450 0.015 29,000 250 0.012 h
1 35,200 380 0.016 32,000 350 0.013 32,000 350 0.011 29,000 200 0.009 IIE
1.5 31,000 270 0.01 28,000 250 0.008 28,000 250 0.007 25,000 150 0.005 D
02 2 24,000 220 0.006 22,000 200 0.005 22,000 200 0.004 20,000 120 0.003 S
’ 2.5 22,000 190 0.005 20,000 180 0.004 20,000 170 0.004 20,000 100 0.003
S| 22,000 180 0.004 20,000 170 0.003 20,000 160 0.003 20,000 90 0.002
3.5 22,000 150 0.004 20,000 140 0.003 20,000 130 0.003 20,000 80 0.002
4 22,000 40 0.002 20,000 40 0.002 20,000 35 0.002 20,000 30 0.002
1 38,500 480 0.032 32,000 400 0.027 32,000 350 0.023 29,000 300 0.018
1.5 38,500 430 0.028 32,000 360 0.023 32,000 300 0.02 29,000 250 0.015
2 33,500 360 0.024 28,000 300 0.02 28,000 250 0.017 25,000 200 0.013
2.5 33,500 330 0.017 28,000 280 0.014 28,000 230 0.012 25,000 190 0.008
0.3 3 26,500 300 0.011 22,000 250 0.009 22,000 160 0.007 20,000 150 0.005
4 24,000 220 0.008 20,000 190 0.007 20,000 150 0.005 20,000 130 0.003
5 24,000 190 0.006 20,000 160 0.005 20,000 140 0.003 18,000 120 0.002
6 24,000 100 0.002 20,000 90 0.002 20,000 80 0.002 16,000 60 0.002
9 19,000 30 0.002 16,000 30 0.002 16,000 30 0.002 13,000 20 0.002
143 38,500 520 0.032 32,000 440 0.027 32,000 380 0.023 29,000 330 0.018
2 38,500 480 0.031 32,000 400 0.026 32,000 350 0.022 29,000 300 0.018
3 33,500 360 0.02 28,000 300 0.017 28,000 250 0.014 25,000 200 0.011
4 26,500 300 0014 22,000 250 0012 22,000 200 0.01 20,000 150 0.008
5 24,000 240 0.007 20,000 200 0.006 20,000 160 0.005 20,000 130 0.003
04 6 24,000 210 0.006 20,000 180 0.005 20,000 140 0.004 20,000 120 0.002
7 24,000 160 0.005 20,000 140 0.004 20,000 120 0.003 20,000 110 0.002
8 24,000 150 0.002 20,000 130 0.002 20,000 110 0.002 20,000 100 0.002
9 24,000 140 0.002 20,000 120 0.002 20,000 100 0.002 20,000 80 0.002
10 24,000 130 0.002 20,000 110 0.002 20,000 85 0.002 18,000 70 0.002
12 24,000 100 0.002 20,000 90 0.002 20,000 80 0.002 16,000 60 0.002
1.5 38,500 660 0.054 32,000 550 0.045 32,000 420 0.038 29,000 330 0.03
2 38,500 600 0.054 32,000 500 0.045 32,000 400 0.038 29,000 300 0.03
3 36,000 540 0.036 30,000 450 0.03 30,000 360 0.028 27,000 280 0.022
4 33,500 480 0.025 28,000 400 0.021 28,000 320 0.018 25,000 250 0.014
0.5 5 33,500 450 0.017 28,000 380 0014 25,000 300 0.01 22,000 230 0.008
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
mam - -
ot oot 7 (gjelgt;gt)af cut

1. 5 AR B S AR IR,

2 TR MOLO B S S S TR AN,

3 IBIRIEIN T EHE SIS UL A a R R Rt DAL R,

4. PERAEBENTERFTROTREMTRES FHRE, SSRRINTIE, BRIELAE RS EREIETDEI &M,

5 ARIENNTHSE. MITAZR, DT TDEIE AR AN TR+ L

6. 0.5 LUFE L/DATF 10 T, FHUNIGRFEIE K b SEUMR. IRIBIEIRRIE LSBT EIS 4.

7. RN R A ERIE LR TR R AR,

1. Use a rigid and precise machine and holder.

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

3. Use an air blow or a suitable cutting fluid with high smoke retardant properties.

4. The allaove cutting conditions are for contouring operation with low-load and stable condition. Refer to the table above to set the milling conditions in accordance with the
actual situation.

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

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

7. When RPM are insufficient, please reduce the RPM and feed rates at same ratio as listed above.

o
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. tﬂﬁ”%ﬁ:g;ﬁi% Cutting Conditions

WXL-LN-EDS #&1]#l siotting

i
a o5 EIBENIF - AREN EEREN - TABEN - AE5EN
t}J S DqubH’ lf'ﬁ : %ﬂﬁ‘@ Mild Steel - Carbon Steel Hardened Steel - Prehardened Steel - Stainless Steel
ﬁ'_] E M\évt%rﬁal Gopper - Copper Alloy FC250 - SS400 - S55C SKT - SKDB1 - NAKS5 - NAK8O - HPM1 - DH # * - SUS304
ng ~32HRC 33 ~41HRC 42 ~50HRC
T2 e | me | EweEE | ameEE ESEE | MO EfEE | HEEE EfEE | SRR
14: = D1c xge Speed Feed ap Speed Feed ap Speed Feed ap Speed Feed ap
i%% (min—1) (mm/min) (min~—1) (mm/min) (min~—7) (mm/min) (min~—1) (mm/min)
10 24,000 240 0.002 20,000 200 0.002 18,000 150 0.002 18,000 130 0.002
V)¥ 0.5 12 24,000 190 0.002 20,000 160 0.002 18,000 120 0.002 18,000 100 0.002
IT 15 21,500 100 0.002 18,000 90 0.002 16,000 80 0.002 16,000 70 0.002
|I\_l 2 38,500 720 0.065 32,000 600 0.054 32,000 400 0.045 27,000 300 0.036
IIE 3 38,500 660 0.06 32,000 550 0.05 32,000 360 0.04 27,000 280 0.03
D 4 33,500 540 0.048 28,000 450 0.04 28,000 300 0.033 25,000 200 0.026
S 5 33,500 480 0.036 28,000 400 0.03 25,000 220 0.02 22,000 180 0.02
6 26,500 300 0.022 22,000 250 0.018 22,000 200 0.015 20,000 150 0.012
0.6 7 26,500 300 0.012 22,000 250 0.01 22,000 200 0.008 20,000 150 0.007
8 26,500 300 0.008 22,000 250 0.007 22,000 200 0.006 20,000 150 0.005
10 24,000 240 0.006 20,000 200 0.005 18,000 150 0.004 18,000 130 0.003
12 21,500 220 0.002 18,000 190 0.002 18,000 150 0.002 18,000 120 0.002
15 21,500 150 0.002 18,000 130 0.002 16,000 110 0.002 16,000 100 0.002
18 18,000 90 0.002 15,000 80 0.002 14,000 70 0.002 14,000 60 0.002
2 38,500 720 0.076 32,000 600 0.063 32,000 500 0.053 26,000 400 0.042
4 33,500 540 0.055 28,000 450 0.046 28,000 300 0.039 22,000 300 0.031
0.7 6 33,500 540 0.035 28,000 450 0.029 28,000 200 0.025 22,000 200 0.02
8 26,500 300 0.02 22,000 250 0.017 22,000 200 0.014 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
10 23,000 720 0.036 19,000 600 0.03 18,000 500 0.028 15,000 300 0.02
L 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
©
Depth of Cut S Depth of Cut
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5 EIBEIIFE - =W VERIN - FRAEEN - 15550
IRt - fee Mild Steel - Carbon Steel Hardened Steel - Prehardened Steel - Stainless Steel ‘t)J g
M\évt%rrl?a\ Copper - Copper Alloy FC250 - SS400 - S55C SKT - SKDB1 - NAKS5 - NAK8O - HPM1 - DH * * - SUS304 ﬁl_] %’
~32HRC 33 ~41HRC 42 ~50HRC RUCEJ
sz s [l E BHRIREE ElEIRE BHARE [EEEE BHEERE [ElLIRE BHERE N ch
Do 2o Speed Feed ap Speed Feed ap Speed Feed ap Speed Feed ap 142 =
(min—T) (mm/min) (min—") (mm/min) (min—T) (mm/min) (min—") (mm/min) i%%
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 \QI
8 24,000 840 0.084 20,000 700 0.07 19,000 700 0.05 14,000 400 0.04 IT
12 10 24,000 840 0.06 20,000 700 0.05 19,000 700 0.04 14,000 400 0.03 h
’ 12 20,500 720 0.048 17,000 600 0.04 16,000 500 0.03 11,000 300 0.02 IIE
14 18,000 540 0.018 15,000 450 0.015 13,000 380 0.013 11,000 250 0.011 D
16 14,500 360 0.01 12,000 300 0.008 11,000 250 0.007 10,000 220 0.006 S
20 12,000 240 0.006 10,000 200 0.005 10,000 190 0.005 9,000 180 0.004
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 0.1 14,000 600 0.09
6 21,500 1,200 0.168 18,000 1,000 0.14 18,000 900 0.11 14,000 600 0.09
8 19,000 960 0.12 16,000 800 0.1 15,000 700 0.08 12,000 400 0.07
10 19,000 960 0.096 16,000 800 0.08 15,000 700 0.07 12,000 400 0.05
12 19,000 960 0.072 16,000 800 0.06 15,000 700 0.05 12,000 400 0.04
14 19,000 960 0.06 16,000 800 0.05 15,000 700 0.045 12,000 400 0.035
16 17,000 720 0.06 14,000 600 0.05 13,000 500 0.04 10,000 300 0.03
1.5 18 17,000 720 0.036 14,000 600 0.03 13,000 500 0.02 10,000 300 0.02
20 14,500 500 0.024 12,000 420 0.02 11,000 380 0.015 10,000 300 0.01
25 12,000 340 0.01 10,000 290 0.008 9,000 230 0.007 8,000 210 0.006
30 9,000 200 0.006 7,500 170 0.005 7,400 150 0.004 7,000 130 0.003
38 8,150 100 0.005 6.800 90 0.004 6,700 85 0.003 6,000 75 0.003
40 7,200 90 0.004 6,000 75 0.003 5,900 70 0.002 5,600 60 0.002
45 6,600 50 0.004 5,500 45 0.003 5,400 40 0.002 5,400 40 0.001
6 20,500 1,200 0.18 17,000 1,000 0.15 17,000 900 0.13 13,000 600 0.1
8 18,000 960 0.168 15,000 800 0.14 15,000 700 0.12 11,000 400 0.1
10 18,000 960 0.132 15,000 800 0.11 15,000 700 0.09 11,000 400 0.07
16 12 18,000 960 0.084 15,000 800 0.07 15,000 700 0.06 11,000 400 0.05
: 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
Kl )
Depth of Cut ,,/,//// Depth of Cut

1. 5 AR B S AR IR,

2. HETFE A MQL( SIZEISHD )a S IN DA = NRE K 4R,

3 EIRIEIN DA EHE SIS TS HE R R IEE A BT .

4. PEAEBENTERFTROTREMTRES FHRE, SRINIE, BRIELARE RS EREIETDEI &M,

5 ARIENNTASE. MITAZR, DI TTDEIE AR AN TR+ T—

6.¢0.5 LUFE L/DAF 10 B, FUNIRFEIE K b SEUMR. IRIBIEIRRIE LSBT A& 4.

7. RN ERNBIRIE L RFELL PR ERFHSIEE,

1. Use a rigid and precise machine and holder.

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

3. Use an air blow or a suitable cutting fluid with high smoke retardant properties.

4. The allaove cutting conditions are for contouring operation with low-load and stable condition. Refer to the table above to set the milling conditions in accordance with the
actual situation.

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

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

7. When RPM are insufficient, please reduce the RPM and feed rates at same ratio as listed above.

b=
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. tﬂﬁ”%ﬁ:g;ﬁi Cutting Conditions

WXL-LN-EDS #&1]#l siotting

i
a o5 EIBENIF - AREN EEREN - TABEN - AE5EN
t)J S DDIHH‘I' %ﬁ : ﬁﬁ]ﬁ‘ﬁ Mild Steel - Carbon Steel Hardened Steel - Prehardened Steel - Stainless Steel
ﬁu E M\évt%rﬁal Gopper - Copper Alloy FC250 - SS400 - S55C SKT - SKDB1 - NAKS5 - NAK8O - HPM1 - DH # * - SUS304
Rﬂg ~32HRC 33 ~41HRC 42 ~50HRC
T2 e | me | EweEE | ameEE ESEE | AR EEEE | ARE ESEE | HAEE
142 = Do xge Speed Feed ap Speed Feed ap Speed Feed ap Speed Feed ap
i%% (min—1) (mm/min) (min—") (mm/min) (min—T) (mm/min) (min—1) (mm/min)
6 19,000 1,300 0.264 16,000 1,100 0.22 15,000 1,000 0.18 12,000 700 0.14
\Q/ 8 19,000 1,300 0.252 16,000 1,100 0.21 15,000 1,000 0.17 12,000 700 0.13
IT 10 17,000 960 0.144 14,000 800 0.12 14,000 700 0.1 10,000 500 0.08
|I\_l 12 17,000 960 0.12 14,000 800 0.1 14,000 700 0.08 10,000 500 0.07
IE 1.8 14 17,000 960 0.096 14,000 800 0.08 14,000 700 0.06 10,000 500 0.05
D 16 17,000 960 0.084 14,000 800 0.07 14,000 700 0.05 10,000 500 0.04
S 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
10 14,500 1,300 0.396 12,000 1,100 0.33 11,000 1,000 0.28 9,000 700 0.22
12 14,500 1,300 0.276 12,000 1,100 0.23 11,000 1,000 0.19 9,000 700 0.156
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
2.5 18 12,000 960 0.132 10,000 800 0.11 9,000 700 0.09 7,000 500 0.07
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 0.432 10,000 1,100 0.36 10,000 1,000 0.3 8,000 700 0.24
10 12,000 1,300 0.348 10,000 1,100 0.29 10,000 1,000 0.24 8,000 700 0.19
12 12,000 1,300 0.324 10,000 1,100 0.27 10,000 1,000 0.23 8,000 700 0.18
14 12,000 1,300 0.3 10,000 1,100 0.25 10,000 1,000 0.21 8,000 700 0.17
16 12,000 960 0.24 10,000 800 0.2 9,000 700 0.17 6,000 500 0.13
18 12,000 960 0.168 10,000 800 0.14 9,000 700 0.12 6,000 500 0.1
< 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
4 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
DRR 20 e
Depth of Cut ] Depth of Cut
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) HEEFN - 7R VBRI - TR - T 50
JJEIIMH ﬂﬁ_] . iﬁ]é% Mild Steel - Carbon Steel Hardened Steel - Prehardened Steel - Stainless Steel ‘t)J g
M\évt%rrl?al Copper - Copper Alloy FC250 - SS400 - S55C SKT - SKDB1 - NAKS5 - NAK8O - HPM1 - DH * * - SUS304 ﬁu %’
~32HRC 33 ~41HRC 42 ~50HRC &0(9)
sz | mw | EREE | #gEe ESEE | EREE EfEE | AR EEE | R Al
Do o Speed Feed ap Speed Feed ap Speed Feed ap Speed Feed ap 142 =
(min—T) (mm/min) (min—1) (mm/min) (min—1) (mm/min) (min~") (mm/min) i%%
25 8,550 970 0.312 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 \QI
35 8,550 970 0.204 7,000 800 0.17 6,000 700 0.14 5,000 500 0.11 IT
4 40 7.300 730 0.168 6,000 600 0.14 5,000 600 0.12 4,000 400 0.1 kl
45 7,300 730 0.144 6,000 600 0.12 5,000 600 0.1 4,000 400 0.08 IIE
50 7,300 730 0.06 6,000 600 0.05 5,000 600 0.04 4,000 400 0.03 D
60 6,100 340 0.024 5,000 280 0.02 5,000 270 0.02 4,000 250 0.01 S
16 7,300 1,350 0.54 6,000 1,100 0.45 5,000 900 0.38 5,000 600 0.3
20 7.300 1,150 0516 6,000 950 0.43 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
g 85 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
20 5300 850 0.6 5000 1000 0.5 4200 780 0.4 4200 600 0.3
30 5300 750 0.52 5000 800 043 4200 700 0.35 4200 600 0.26
6 40 5300 640 0.38 5000 600 0.32 4200 580 0.25 4200 500 0.2
50 4800 580 0.22 4000 500 0.18 4000 400 0.15 4000 400 0.1
60 4200 460 0.05 3600 400 0.04 3200 330 0.03 3200 300 0.02
8 40 2950 260 0.8 3800 450 0.68 3200 540 0.54 3200 450 0.43
10 50 2350 245 1 3000 360 0.85 2500 400 0.68 2500 350 0.54
12 60 1950 250 1.2 2500 300 1.02 2100 340 0.81 2100 300 0.64
RE 2O ime
Depth of Cut 7] <D}Jé$%gf Fn

1.5 E RIS AIHLARFN TR,

2. #EF (S A MQL IS AD Bk S I T AR R AR,

3 BIRENTHH ERSSRS R RIBME D HIHIHH,

4. LRAESEHNTERAROTREMTAS TRRE, ERINTIA, BRIELRERSR EREEDEIFMG.

5 ARIEN THERE. AITRZR, DT IDEIE SRR AN TR 1+

6.90. 5 LAFE L/D K F 10 B, HUNIRATIE A b2 SEUMIR. RIBDEINRE BT IEIRM.

7. R A B RIEIRIE LR B TR RN E

1. Use a rigid and precise machine and holder.

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

3. Use an air blow or a suitable cutting fluid with high smoke retardant properties.

4. The atIJove cutting conditions are for contouring operation with low-load and stable condition. Refer to the table above to set the milling conditions in accordance with the
actual situation.

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

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

7. When RPM are insufficient, please reduce the RPM and feed rates at same ratio as listed above.

50



| BIEESERSNES

Cutting Conditions

WXL-LN-EMS #E1]1#I siotting

&) oy EBLEHIFM - R B[R4 - FREREN) - 55
t)J 5 }JHIHTH %'E.] : %ﬁ]éﬁ Mild Steel - Carbon Steel Hardened Steel - Prehardened Steel - Stainless Steel
ﬁu E Work Gopper - Capper Alloy FC250 - SS400 - S55C SKT - SKDB1 - NAKS5 - NAK8O - HPM1 - DH* * - SUS304
Material
Ba ~32HRC 33 ~41HRC 42 ~50HRC
2 e | mx | DwmEm | wems EiEE | aEE mEEE | e mEEE |
142 = Do 0 Speed Feed ap Speed Feed ap Speed Feed dap Speed Feed ap
%E% 2 (min~") (mm/min) (min=") (mm/min) (min~") (mm/min) (min~") (mm/min)
(%]
o 4 36,000 2,300 0.08 30,000 1,900 0.07 30,000 1,650 0.07 22,000 980 0.05
X 6 32,500 1,900 0.08 27,000 1,600 0.07 26,000 1,350 0.06 20,000 900 0.04
:Z 1 8 27,500 1,450 0.05 23,000 1,200 0.04 22,000 1,050 0.04 18,000 600 0.03
N 10 23,000 1,100 0.04 19,000 940 0.03 18,000 750 0.028 15,000 450 0.02
I\E/I 12 23,000 1,100 0.02 19,000 940 0.02 18,000 750 0.019 15,000 450 0.01
S 16 18,000 480 0.01 15,000 400 0.008 15,000 450 0.007 12,000 300 0.006
6 27,500 1,900 0.1 23,000 1,600 0.08 22,000 1,350 0.07 17,000 900 0.05
8 24,000 1,450 0.08 20,000 1,200 0.07 19,000 1,050 0.05 14,000 600 0.04
1.2 10 24,000 1,100 0.06 20,000 940 0.05 19,000 1,050 0.04 14,000 600 0.03
12 20,500 1,100 0.05 17,000 940 0.04 16,000 750 0.03 11,000 450 0.02
16 14,500 600 0.01 12,000 500 0.008 11,000 370 0.007 10,000 330 0.006
6 24,000 1,950 0.14 20,000 1,600 0.12 19,000 1,350 0.11 15,000 900 0.09
8 21,500 1,450 0.11 18,000 1,200 0.09 17,000 1,050 0.08 13,000 600 0.06
10 21,500 1,450 0.07 18,000 1,200 0.06 17,000 1,050 0.05 13,000 600 0.04
1.4 12 21,500 1,450 0.06 18,000 1,200 0.05 17,000 1,050 0.04 13,000 600 0.03
14 18,000 1,100 0.05 15,000 940 0.04 14,000 750 0.035 11,000 450 0.03
16 18,000 1,100 0.04 15,000 940 0.03 14,000 750 0.02 11,000 450 0.02
22 12,000 510 0.01 10,000 430 0.005 9,000 310 0.005 8,000 270 0.004
6 21,500 2,050 0.14 18,000 1,700 0.12 18,000 1,350 0.11 14,000 900 0.09
8 19,000 1,450 0.12 16,000 1,200 0.1 15,000 1,050 0.08 12,000 600 0.07
10 19,000 1,450 0.1 16,000 1,200 0.08 15,000 1,050 0.07 12,000 600 0.05
15 12 19,000 1,450 0.07 16,000 1,200 0.06 15,000 1,050 0.05 12,000 600 0.04
’ 14 19,000 1,450 0.06 16,000 1,200 0.05 15,000 1,050 0.045 12,000 600 0.035
16 17,000 1,100 0.06 14,000 940 0.05 13,000 750 0.04 10,000 450 0.03
18 17,000 1,100 0.04 14,000 940 0.03 13,000 750 0.02 10,000 450 0.02
20 14,500 800 0.02 12,000 670 0.02 11,000 570 0.015 10,000 450 0.01
6 20,500 2,050 0.17 17,000 1,700 0.14 17,000 1,350 0.13 13,000 900 0.1
8 18,000 1,550 0.16 15,000 1,300 0.13 15,000 1,050 0.12 11,000 600 0.1
10 18,000 1,450 0.13 15,000 1,200 0.11 15,000 1,050 0.09 11,000 600 0.07
12 18,000 1,450 0.08 15,000 1,200 0.07 15,000 1,050 0.06 11,000 600 0.05
1.6 14 18,000 1,450 0.07 15,000 1,200 0.06 15,000 1,050 0.05 11,000 600 0.04
16 15,500 1,100 0.06 13,000 940 0.05 13,000 750 0.04 9,000 450 0.035
18 15,500 1,100 0.05 13,000 940 0.04 13,000 750 0.03 9,000 450 0.03
20 15,500 1,100 0.02 13,000 940 0.02 13,000 750 0.02 9,000 450 0.01
25 10,500 550 0.01 8,900 460 0.01 8,900 360 0.01 6,100 220 0.008
6 19,000 2,250 0.24 16,000 1,900 0.2 15,000 1,500 0.18 12,000 1,060 0.14
1.8 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
<
TIRE 7 RE)
INEE
Depth of Cut ,,/,/,// Depth of Cut
T
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B

AT RSN - AR VEEREN - FRAESN - BN s
ﬂﬁ_] ° iﬁ]é% Mild Steel - Carbon Steel Hardened Steel - Prehardened Steel - Stainless Steel t)J =4
M\;vt%rﬁa‘ e - Glaad Al FC250 - SS400 - S55C SKT - SKD61 - NAKBE5 - NAK8O - HPM1 - DH * * - SUS304 ﬁu E
~32HRC 33 ~41HRC 42 ~50HRC %o
4MZE Fie EIEREE | BHEHE BEGRE | HHAEE ERE | HHEERE EFGRE | BHAHE AL ch
Do 0o Speed Feed dap Speed Feed ap Speed Feed dap Speed Feed ap 142 =
(min—T) (mm/min) (min—1) (mm/min) (min—1) (mm/min) (min~") (mm/min) i%%
12 17,000 1,450 0.12 14,000 1,200 0.1 14,000 1,050 0.08 10,000 750 0.07
14 17,000 1,450 0.1 14,000 1,200 0.08 14,000 1,050 0.06 10,000 750 0.05 \)A(I
18 16 17,000 1,450 0.08 14,000 1,200 0.07 14,000 1,050 0.05 10,000 750 0.04 t
: 18 14,500 1,100 0.06 12,000 940 0.05 12,000 750 0.045 8,000 600 0.035 |I\|
20 14,500 1,100 0.05 12,000 940 0.04 12,000 750 0.04 8,000 600 0.03 I\E/I
25 9,600 570 0.01 8,000 480 0.009 7,000 370 0.008 6,000 300 0.007 S
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 1,050 0.1 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 0.42 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 0.156
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 1,050 0.08 7,000 750 0.06
25 9,600 1,150 0.1 8,000 940 0.08 8,000 750 0.06 6,000 600 0.05
8 12,000 2,350 0.38 10,000 1,900 0.32 10,000 1,500 0.3 8,000 1,050 0.24
12 12,000 2,150 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 0.24 10,000 1,200 0.2 9,000 1,050 0.17 6,000 750 0.13
3 20 12,000 1,500 0.16 10,000 1,200 0.13 9,000 1,060 0.11 6,000 750 0.08
25 12,000 1,500 0.13 10,000 1,200 0.11 9,000 1,050 0.09 6,000 750 0.07
30 9,600 1,150 0.11 8,000 940 0.09 7,000 750 0.08 5,000 600 0.06
= © o
gil;ifof Cut /////2 (Jg]e;fjt%gf Cut

1. 15 AR SRR FI TR,

2. HETFE A MQL( SIS SHD )a SN DA SR NRE K4,

3 IERBIN T RHERSIS LSRR RIE R TIEH.

4. PERAEBENTERFTROTREMTRES FHRE, SRRINIE, BRIELARE RS EREIETDEI&E M.

5 ARIEINTTASE. INTAZAK, INTTIERIE HiBEE NN T4, T~
6.90. 5 LAIFEL L/D K F 10 B, UMY GEHE K B L SEUFIR. RIBIIEIKRIE ZEH AR

7. RN R ABRIE LR TR R AR E .

1. Use a rigid and precise machine and holder.

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

3. Use an air blow or a suitable cutting fluid with high smoke retardant properties.

4. Th? allac;\i/ti:ttigﬂng conditions are for contouring operation with low-load and stable condition. Refer to the table above to set the milling conditions in accordance with the
actua X
5
6
7

b=

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

. When using a tool with L/D (aspect ratio) is greater than 10, high loads can cause tool breakage.
Therefore, adjust the cutting conditions based on the machining situation.

. When RPM are insufficient, please reduce the RPM and feed rates at same ratio as listed above.
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. tﬂﬁ”%ﬁ:g;ﬁi Cutting Conditions
WXL-LN-EMS #E1]1#I siotting

B
Ry e 3
- BLETARN - ARERW B[R4 - FREREN) - 55
t)J g }JHI*Z"H' iﬁ.] . %ﬁéﬁ = Mild gtte\ . Carb0n7§teel Hardened Ste;\- Prehardened Steel - Stainless Steel
\E,U %f M\Q/toerrl?al Copper - Capper Alloy FC250 - $5400 - S55C SKT - SKD61 - NAKS5 - NAK8O - HPM1 - DH * * - SUS304
KUCEJ ~32HRC 33 ~41HRC 42 ~50HRC
Ax Cgl HM2 HFi ElfEHRE | HHERIEE EEEE | HEEE EIHE | BHEREE EIRE | HHERIEE
142 = Do 0o Speed Feed ap Speed Feed ap Speed Feed ap Speed Feed ap
% S (min~1) (mm/min) (min~1) (mm/min) (min~") (mm/min) (min~1) (mm/min)
%)
W 12 8,400 2,400 0.408 7,000 1,900 0.34 7,000 1,500 0.32 6,000 1,050 0.26
X 16 8400 | 2400 0.384 | 7,000 1,900 0.32 7,000 1,500 0.3 6,000 1,050 0.24
:Z 20 8,400 1,600 0.36 7,000 1,300 0.3 6,000 1,050 0.28 5,000 750 0.22
N 25 8,400 1,500 0312 | 7,000 1,200 0.26 6,000 1,050 0.22 5,000 750 0.18
I\E/I 4 30 8,400 1,500 0.228 7,000 1,200 0.19 6,000 1,050 0.16 5,000 750 0.13
S 35 7,200 1,150 0.204 | 6,000 940 0.17 6,000 1,050 0.14 5,000 750 0.11
40 7,200 1,050 0.168 | 6,000 860 0.14 5,000 900 0.12 4,000 600 0.1
45 7,200 1,050 0.144 | 6,000 860 0.12 5,000 820 0.1 4,000 500 0.08
50 7,200 1,050 0.06 6,000 860 0.05 5,000 820 0.04 4,000 500 0.03
16 7,200 | 2,150 048 6,000 1,720 04 5,000 1,350 0.38 5,000 900 0.3
5 25 6,000 1,400 0.456 | 5,000 1,150 0.38 5,000 1,050 0.35 5,000 900 0.28
35 6,000 1,300 0.36 5,000 1,070 0.3 5,000 1,050 0.28 5,000 900 0.22
50 4,800 840 0.18 4,000 670 0.15 3,000 600 0.13 3,000 600 0.1
20 6,000 1,650 054 5,000 1,340 045 4,200 1,170 04 4,200 900 0.3
6 30 6,000 1,450 0.456 | 5,000 1,150 0.38 4,200 1,050 0.35 4,200 900 0.26
40 6,000 1,150 0.348 | 5,000 910 0.29 4,200 870 0.25 4,200 750 0.2
50 4,800 900 0216 4,000 720 0.18 3,800 600 0.15 3,800 600 0.11
30 4,600 1,300 0.78 3,800 1,050 0.65 3,600 900 0.56 3,400 820 045
8 50 3,800 900 0.72 3,200 720 0.6 3,000 630 0.48 2,900 580 0.38
60 3,400 700 0.48 2,800 570 04 2,700 530 0.32 2,600 490 0.25
40 3,600 1,300 0.96 3,000 1,050 0.8 2,900 800 0.64 2,700 710 0.51
10 60 3,400 950 0.84 2,800 760 0.7 2,600 620 0.56 2,500 560 044
80 2,400 580 0.48 2,000 460 04 1,800 400 0.32 1,600 340 0.25
YRR Al (IFRE)
Depth of Cut //////// Delpth of Cut
1.5 AR R SRR TR,

2. HETF{E A MQL( SHISSIQAD Bl S I TR RN,

3 EIRIEIN TR ERSS USRS R R B D BT,

4. LERAESENTELEROTRENTAS TRIRE, ERINTA, SRESRERSR ERGIEDEIRM.

S ARIEINTREE. IR, INTIEE S AR N T &M,

6.¢0.5 LUFE L/D AT 10 B, UNIRAEIEA b S SEUERR. IRIETRINRE LA T RIS M4,

7. R B R IEIRIE L REILL T IS mANHERIE R,

Use a rigid and precise machine and holder.

When machining carbon steels or hardened steels, using MQL (Minimum Quantity Lubrication / oil mist coolant) or air blow is recommended.
Use an air blow or a suitable cutting fluid with high smoke retardant properties.

The atl)ove cutting conditions are for contouring operation with low-load and stable condition. 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 L/D (aspect ratio) is greater than 10, high loads can cause tool breakage.

Therefore, adjust the cutting conditions based on the machining situation.

When RPM are insufficient, please reduce the RPM and feed rates at same ratio as listed above.

N oo AN
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. tﬂﬁ”%¢¢§;ﬁ§§ Cutting Conditions
WXL-EBD #F/#t8I Regular Miling

N BN - B YRR - TR - FBN 5
HDIM*# ﬂﬁ_] o %ﬁ]ﬁ'@ Mild Steel - Carbon Steel Hardened Steel - Prehardened Steel - Stainless Steel ‘t)J =1
Mvavt%rrl?al Copper - Copper Alloy FC250 - $3400 - S55C SKT - SKDB1 - NAKSE5 - NAK8O - HPM1 - DH * * - SUS304 \E,u g
~32HRC 33 ~41HRC 42 ~50HRC e
EfEE |paEE|  DREMmm) EEEE paEE|  DRE(mm) EEE |paEE|  DREMmm) EgEEE |pamE|  RE (mm) A3
R et | s Depth of Cut il il Depth of Cut e | s Depth of Cut el i Depth of Cut 142
(min=") | (mm/min) ap Pf (min=") | (mm/min) ap Pf (min=") | (mm/min) ap Pf (min=") | (mm/min) ap Pf %%
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
0.1 40,000 | 300 0.01 0.02 32,000 | 200 0.01 0.01 32,000 | 200 0.01 0.01 32,000 | 200 0.005 0.005 W
0.2 40,000 | 490 0.02 0.08 32,000 | 410 0.02 0.08 32,000 | 330 0.02 0.08 32,000 | 205 0.02 0.04 X
0.3 40,000 | 580 0.03 0.12 32,000 | 490 0.03 0.12 32,000 | 420 0.03 0.12 32,000 | 265 0.03 0.06 IT
04 40,000 | 660 0.04 0.16 32,000 | 550 0.04 0.16 31,500 | 420 0.04 0.16 27,500 | 290 0.04 0.08 E
0.5 32,000 | 750 0.05 0.2 31,500 | 620 0.05 0.2 25,000 | 400 0.05 0.2 22,000 | 285 0.05 0.1 EB)
1 19,000 | 750 0.2 04 15,5600 | 620 0.2 04 12,500 | 400 0.2 04 11,000 | 290 0.1 0.2
1.5 12,500 | 760 0.3 06 10,500 | 630 0.3 0.6 8450 | 405 0.3 06 7400 | 290 0.15 0.3
2 9,600 | 760 04 0.8 7,950 | 630 04 0.8 6,350 | 445 04 0.8 55650 | 370 0.2 04
3 6,300 | 800 0.6 1.2 5,300 | 670 0.6 1.2 4,200 | 465 0.6 1.2 3,700 | 390 0.3 0.6
4 4,750 | 950 0.8 1.6 3,950 | 790 0.8 1.6 3,150 | 555 0.8 1.6 2,750 | 455 04 0.8
5 3,800 | 890 1 2 3,150 | 745 1 2 2500 | 525 1 2 2,200 | 430 05 1
6 3,170 | 840 1.2 24 2,650 | 700 1.2 24 2,100 | 490 1.2 2.4 1,850 | 430 06 1.2
8 2,400 | 630 1.6 3.2 1,990 | 525 1.6 3.2 1,580 | 370 1.6 3.2 1,390 | 325 0.8 1.6
10 1,900 | 500 2 4 1,690 | 420 2 4 1,260 | 290 2 4 1,110 | 260 1 2
= B
Depth of A'—_/—‘/////A
Cut Pf
1.5 AR R B RLARF AR, 1. Use arigid and precise machine and holder.
2. BIRIBEIN I EHE ARSI A e 2 &AM D BT E . 2. Use an air blow or a suitable cutting fluid with high smoke retardant properties.
3. EXRUHS%E, ZIFINTIRS, BRIBLARE RS ERFIEDEIR M. 3. Refer to the table above to set the milling conditions in accordance with the
XTNEBHKEXNERT, & FEERNEEERE., actual situation.
XXARRIA BIRT 15 R A LR IEF R R IR EIR S 1.5~21E, 3% When the length of tool extension from the machine is long, reduce the speed and feed.
%% When B is less than 15°, speed and feed in the above table can be increased
1.5 ~2 times.
TR
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. tﬂﬁ”%ﬁ:g;ﬁi Cutting Conditions
WXL-EBD &=i#E# High-speed Miling

B
o IO TRSF= A B K TELA R IRIE A R AR B SN RNB ., Caution: Sparks generated during operation or heat caused by tool breakage can
‘t)J =4 BMEFBE X IEHE. cause fire. Be sure to use all proper fire-prevention measures.
=
N1 10=1 3
Bz LEEHIFN - RN IR - T
% 9 INIAAE fH-fAeE Mild Steel - Carbon Steel Hardened Steel - Prehardened Steel
Zq\: a M\é\lt%rﬁal Copper - Copper Alloy FC250 - SS400 - S55C SKT-SKD61-NAKS5 - NAK8O - HPM1 - DH * *
ig ~32HRC 33 ~41HRC 42 ~50HRC
? EEE |HAEE|  UREmm) EtEE |pamE| AR mm) EEE HaEE|  UREmm) EEE |paEE|  REmm)
R Speed Feed Depth of Cut Speed Feed Depth of Cut Speed Feed Depth of Cut Speed Feed Depth of Cut
V)¥ (min=") | (mm/min) ap Pf (min=") [ (mm/min) ap Pf (min=") | (mm/min) ap Pf (min=") | (mm/min) ap Pf
L 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
'E 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
B 1.5 21,000 | 3,350 0.06 0.15 16,500 | 2,800 0.06 0.15 16,000 | 2,500 0.06 0.15 15,500 | 2,250 0.06 0.15
D 2 15,500 | 4,080 0.08 0.2 15,500 | 3,400 0.08 0.2 15,000 | 2,750 0.08 0.2 13,500 | 2,450 0.08 0.2
3 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
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
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 0.5
6 5,250 | 2,580 024 0.6 6,850 | 2,150 0.5 2.4 5,950 | 1,400 05 24 4,750 | 1,100 0.24 06
8 4,950 | 1,550 0.32 0.8 4,110 | 1,290 05 3.2 4,460 | 1,050 05 3.2 3,660 820 0.32 0.8
10 3,950 | 1,240 04 1 3,290 | 1,030 05 4 3,570 840 05 4 2,850 660 0.32 1
t NRE B
= 7
Deptho i
Pf
LIEEESRHRIER T ERSEENEEIN TR O TR, 1. The indicated speeds and feeds are for high speed light milling with high speed/
2. JEERESEMIHFF=EXIE, RIEREERSRITIEIH. high precision machining centers.
3BRIEINIAEHE SISV AN a2 R IR MBI ED IR, 2. Because tools can cause sparks, do not use flammable fluids.
4. LR(UMSE, LIRINTIAY, BRIELIRE RSB ERFIETIEISM4. 3. Use an air blow or a suitable cutting fluid with high smoke retardant properties.
* ARIA BIRT15° R A S L RAVEEF A EEIRE1.2-1.562, 4. Refer to the table above to set the milling conditions in accordance with

the actual situation.
% When B is less than 15°, speed and feed in the above table can be increased
1.2 ~1.5 times.
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. tﬂﬁ”%’fng;ﬁie Cutting Conditions
WXL-LN-EBD #5/#t8I Resular Miling

TRy o 3 )
M5t w-wes N el g2
Work Material Olssesl - Copaar Allsy FC250 - $S400 - S55C SKT-SKDB1- NAKE5: NAKBO: HPM1-DH* * gz

~32HRC 33 ~41HRC 42 ~50HRC EUU?J
(mm) (min=) | (mm/min) | gp Pf (min=) | (mm/min) | gp Pf (min=) | (mm/min) [ gp Pf (min=) | (mm/min) [ gp Pf 142%
0.05 0.3 32,000 150 |0.005 | 0.005| 32,000 75 | 0.005 | 0.005 | 32,000 50 | 0.005 | 0.005 | 32,000 35 | 0.005 | 0.005 4% %
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 W
0.3 32,000 300 |0.02 0.02 | 32,000 200 | 0.01 0.01 | 32,000 200 | 0.01 0.01 | 32,000 200 | 0.005 | 0.005 )|_<
0.5 32,000 300 |0.02 0.02 | 32,000 200 | 0.01 0.01 | 32,000 200 | 0.01 0.01 | 32,000 200 | 0.005 | 0.005 |I_
0.75 32,000 300 |0.02 0.02 | 32,000 200 | 0.01 0.01 | 32,000 200 | 0.01 0.01 | 32000 100 | 0.005 | 0.005 In\l
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 E
0.1 1.25 32,000 150 |0.02 0.02 | 32,000 100 | 0.01 0.01 | 32,000 100 | 0.01 0.01 | 32000 80 | 0.005 | 0.005 o
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 10.01 0.01 | 32,000 50 | 0.005 | 0.005 | 32,000 50 | 0.005 | 0.005 | 32,000 40 | 0.003 | 0.005
05 32,000 600 |0.02 0.03 | 32,000 400 | 0.01 0.015 | 32,000 300 | 0.01 0.015 | 32,000 300 | 0.005 | 0.005
06 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 | 32,000 300 | 0.01 0.015 | 32,000 200 | 0.01 0.015 | 32,000 200 | 0.005 | 0.005
1.75 32,000 450 |0.02 0.03 | 32,000 300 | 0.01 0.015 | 32,000 200 | 0.01 0.015 | 32,000 200 | 0.005 | 0.005
2 32,000 450 |0.02 0.03 | 32,000 300 | 0.01 0.015 | 32,000 200 | 0.01 0.015 | 32,000 200 | 0.005 | 0.005
015 225 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
4.5 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
05 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
02 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
AR ?%27QVZZZ:§%
Depth of Cut 7 Pf/‘/////A

1. T AR BB LRI,

2. HETF{E A MQL( SIZEIQHD e S N T R MR KN,

3 IBIRIEIN DA EHE ARSI UL A s R & R DAL .

4. FRAEBEINTERFROTRENTRS TR E, SLRRINTAS, iSRRG RSB EREIEHI& M.

S ARIENN A, I TAZR. IS AR I T4, T—&
6.90.5 LIFE L/D AT 108, MUNNGRIFIB At 2 SEUTR. RIBIHIIKUE S BB IR

7. RN B REIRIE LR EIL TR AR E

Use a rigid and precise machine and holder.

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

Use an air blow or a suitable cutting fluid with high smoke retardant properties.

The aI:I:ove cutting conditions are for contouring operation with low-load and stable condition. 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 L/D (aspect ratio) is greater than 10, high loads can cause tool breakage.

Therefore, adjust the cutting conditions based on the machining situation.

When RPM are insufficient, please reduce the RPM and feed rates at same ratio as listed above.

N oo AN~

56



. tﬂﬁ”%ﬁ:g;ﬁi Cutting Conditions

WXL-LN-EBD #5181 resular Miling

B
e LE . e oy .
g mIw A mas M e
72z Work Material Cepear- Clameer Ay FC250 - SS400 - S55C SKT-SKD61- NAKE5: NAKBO- HPM1 - DH:* *
gi ~32HRC 33 ~41HRC 42 ~50HRC
B n | B [mmmEmmel IR |meapeens SN |BuEdenm| GONE |momseme] GIT
= ap Pf (min=) | (mm/min) | gp Pf (min=) | (mm/min) [ gp Pf (min=") | (mm/min) [ gp Pf
i% @ 2 27,000 450 |0.025 | 0.05 | 27,000 300 | 0.015 | 0.025 | 27,000 200 | 0015 | 0.02 | 27,000 200 | 0.01 0.01
wW 25 27,000 450 |0.025 | 0.05 | 27,000 300 | 0.015 | 0.025 | 27,000 200 | 0015 | 0.02 | 27,000 200 | 0.01 0.01
>|f 3 27,000 450 |0.025 | 0.05 | 27,000 300 | 0.015 | 0.025 | 27,000 200 | 0015 | 0.02 | 27,000 200 | 0.01 0.01
|I_ 35 27,000 450 |0.025 | 0.05 | 27,000 300 | 0.015 | 0.025 | 27,000 200 | 0015 | 0.02 | 27,000 200 | 0.01 0.01
N 0.2 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
E 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 | 0.02 | 32000 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 | 0.02 | 32000 400 | 0.01 0.01
2 32,000 600 |0.04 0.05 | 32,000 400 | 0.02 | 0.025 | 32,000 300 | 002 | 0.02 | 32,000 300 | 0.01 0.01
25 27,000 450 |0.04 0.05 | 27,000 300 | 0.02 | 0.025 | 27,000 200 | 002 | 0.02 | 27,000 200 | 0.01 0.01
3 27,000 450 |0.04 0.05 | 27,000 300 | 0.02 | 0.025 | 27,000 200 | 002 | 0.02 | 27,000 200 | 0.01 0.01
3.5 27,000 450 |0.04 0.05 | 27,000 300 | 0.02 | 0.025 | 27,000 200 | 002 | 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 | 002 | 0.02 | 27,000 200 | 0.01 0.01
0.25 4.5 21,000 300 |0.04 0.05 | 20,000 200 | 0.02 | 0.025 | 20,000 200 | 002 | 0.02 | 20,000 200 | 0.01 0.01
5 21,000 300 |0.04 0.05 | 20,000 200 | 0.02 | 0.025 | 20,000 160 | 0.02 | 0.02 | 20,000 150 | 0.01 0.01
55 21,000 300 |0.02 0.03 | 20,000 200 | 0.01 0.015 | 20,000 160 | 0.01 0.01 | 20,000 150 | 0.01 0.01
6 21,000 300 |0.02 0.03 | 20,000 200 | 0.01 0.015 | 20,000 150 | 0.01 0.01 | 20,000 150 | 0.01 0.01
7 21,000 300 |0.02 0.03 | 20,000 200 | 0.01 0.015 | 20,000 150 | 0.01 0.01 | 20,000 150 | 0.01 0.01
8 21,000 300 |0.02 0.03 | 15,000 200 | 0.01 0.015 | 15,000 150 | 0.01 0.01 15,000 150 | 0.005 | 0.01
9 18,000 150 |0.02 0.02 | 15,000 100 | 0.01 0.01 15,000 80 | 0.005 | 0.01 15,000 80 | 0.005 | 0.005
10 18,000 150 |0.01 0.01 | 15,000 100 | 0.005 | 0.005 | 15,000 80 | 0.005 | 0.005 | 15,000 80 | 0.003 | 0.005
1 32,000 900 [0.045 | 0.12 | 32,000 600 | 0.03 | 0.06 | 32,000 500 | 003 | 0.05 | 32,000 500 | 0.03 | 0.03
15 32,000 900 [0.045 | 0.12 | 32,000 600 | 0.03 | 0.06 | 32,000 500 | 003 | 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 | 003 | 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 | 003 | 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 | 003 | 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
0.3 55 25,000 300 [0.045 | 0.12 | 20,000 200 | 0.03 | 0.06 | 20,000 200 | 0.03 | 0.04 | 20,000 200 | 0.02 | 0.02
6 25,000 225 |0.045 | 0.12 | 20,000 150 | 0.03 | 0.06 | 20,000 1560 | 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
7.5 25,000 225 |0.045 | 0.12 | 20,000 150 | 0.03 | 0.06 | 20,000 150 | 0.03 | 0.04 | 20,000 1650 | 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
MRE Wﬂ&’
Depth of Cut 7 Pf‘/////A
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Work Material Copper - Copper Alloy FC250 - SS400 - S55C SKT-SKD61- NAKE5-NAK8O-HPM1-DH3* % Nl
~32HRC 33 ~41HRC 42 ~50HRC ﬁuﬂ%
(mm) (min=) | (mm/min) | gp Pf (min=) | (mm/min) | gp Pf (min=) | (mm/min) [ gp Pf (min=) | (mm/min) [ gp Pf ’fq:%
@z 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 %E %
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 W
2 27,000 675 |0.06 0.16 | 23,000 450 | 0.04 | 0.08 | 21,000 300 | 0.04 | 0.06 |21,000 300 | 0.04 | 0.04 )|_<
3 27,000 675 |0.06 0.16 | 23,000 450 | 0.04 | 0.08 | 21,000 300 | 0.04 | 0.06 |21,000 300 | 0.04 | 0.04 |l_
4 27,000 675 |0.06 0.16 | 23,000 450 | 0.04 | 008 | 21,000 300 | 0.04 | 0.06 |21,000 300 | 0.04 | 0.04 In\l
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 E
04 6 24,000 375 |0.06 0.12 | 21,000 250 | 0.04 | 0.06 | 19,000 200 | 0.04 | 0.05 | 19,000 200 | 0.02 | 0.025 =
7 24,000 375 |0.06 0.12 | 21,000 250 | 0.04 | 0.06 | 19,000 200 | 0.04 | 0.05 | 19,000 200 | 0.02 | 0.025
8 22,000 225 |0.06 0.12 | 19,000 150 | 0.04 | 0.06 | 17,000 150 | 0.04 | 0.05 | 17,000 150 | 0.02 | 0.025
9 22,000 225 |0.06 0.12 | 19,000 150 | 0.04 | 0.06 | 17,000 150 | 0.04 | 0.05 | 17,000 150 | 0.02 | 0.025
10 22,000 225 |0.06 0.12 | 19,000 150 | 0.04 | 0.06 | 17,000 150 | 0.04 | 0.05 | 17,000 150 | 0.02 | 0.025
12 20,000 225 |0.06 0.12 | 19,000 150 | 0.04 | 0.06 | 17,000 150 | 0.04 | 0.05 | 17,000 150 | 0.02 | 0.025
25 28,000 900 |0.075 | 0.2 25,000 600 | 0.05 | 0.1 21,000 400 | 005 | 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 | 14,000 160 | 0.01 0.015
12 18,000 300 |0.06 0.12 | 17,000 200 | 0.03 | 0.05 | 14,000 150 | 0.08 | 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 | 0.08 | 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 | 0.08 | 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
0.6 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
AR W/ﬂap
Depth of Cut 7 Pf/‘/////A
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. Use a rigid and precise machine and holder.

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

3. Use an air blow or a suitable cutting fluid with high smoke retardant properties.

g. The above cutting conditions are for contouring operation with low-load and stable condition. Refer to the table above to set the milling conditions in accordance with the actual situation.
6.

7

. 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 L/D (aspect ratio) is greater than 10, high loads can cause tool breakage.
Therefore, adjust the cutting conditions based on the machining situation.

. When RPM are insufficient, please reduce the RPM and feed rates at same ratio as listed above.
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. tﬂﬁ”%ﬁ:g;ﬁi Cutting Conditions

WXL-LN-EBD #5181 resular Miling

B
e LE . e oy .
g mIw A mas M e
72z Work Material Cepear- Clameer Ay FC250 - SS400 - S55C SKT-SKD61- NAKE5: NAKBO- HPM1 - DH:* *
gi ~32HRC 33 ~41HRC 42 ~50HRC
Fl e | X | Dopnoitn|CSCREems) LR ESEEASEE| (RN Seasdems) SN
= ap Pf (min=) | (mm/min) [ gp Pf (min=") | (mm/min) [ gp Pf (min=") | (mm/min) [ gp Pf
i% @ 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
wW 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
>|_< 0.6 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
N 24 16,000 300 |0.09 0.18 | 14,000 200 | 0.06 | 0.08 | 11,000 160 | 0.06 | 0.07 | 11,000 150 | 0.01 0.03
E 8 18,000 450 |0.1 0.28 | 15500 300 | 0.07 | 0.14 | 12,000 250 | 007 | 0.1 12,000 250 | 0.07 | 0.07
= 0.7 12 18,000 450 |0.1 02 15,500 300 | 0.07 | 0.1 12,000 250 | 007 | 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 | 008 | 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 | 008 | 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 | 008 | 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 | 008 | 0.12 | 12,000 250 | 0.08 | 0.1
10 17,000 450 |0.12 0.3 15,000 300 | 008 | 0.15 | 12,000 250 | 008 | 0.12 | 12,000 250 | 0.08 | 0.1
12 17,000 450 |0.12 0.24 | 15,000 300 | 008 | 0.12 | 12,000 250 | 008 | 0.09 | 12,000 250 | 0.05 | 0.06
075 14 17,000 450 |0.12 0.24 | 15,000 300 | 008 | 0.12 | 12,000 250 | 008 | 0.09 | 12,000 250 | 0.05 | 0.06
16 13,000 300 |0.09 0.18 | 12,000 200 | 006 | 0.1 9,500 160 | 0.06 | 0.07 9,500 150 | 0.01 0.03
18 13,000 300 |0.09 0.18 | 12,000 200 | 006 | 0.1 9,500 160 | 006 | 0.07 9,500 150 | 0.01 0.03
20 13,000 300 |0.09 0.18 | 12,000 200 | 006 | 0.1 9,500 160 | 0.06 | 0.07 9,500 150 | 0.01 0.03
22 13,000 300 |0.09 0.18 | 12,000 200 | 006 | 0.1 9,500 160 | 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 | 008 | 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 | 008 | 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 | 008 | 0.08 | 11,000 250 | 0.05 | 0.05
16 11,500 300 |0.12 024 | 11,000 200 | 0.08 | 0.12 9,000 150 | 0.08 | 0.08 9,000 150 | 0.05 | 0.05
20 11,500 300 |0.09 02 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 | 0.09 | 0.18 | 11,000 300 | 009 | 0.16 | 11,000 300 | 0.09 | 0.2
0.9 12 16,500 600 |0.13 0.36 | 14,000 400 | 0.09 | 0.18 | 11,000 300 | 009 | 0.16 | 11,000 300 | 0.09 | 0.2
16 16,500 600 |0.13 0.27 | 14,000 400 | 0.09 | 0.14 | 11,000 300 | 009 | 012 | 11,000 300 | 0.05 | 0.06
20 11,000 300 |0.1 0.22 | 11,000 200 | 0.06 | 0.13 8,000 200 | 0.06 | 0.08 8,000 200 | 0.02 | 0.03
3 16,500 | 1,350 |0.15 0.56 | 16,500 900 | 0.1 028 | 13,500 800 | 0.1 028 | 13,500 700 | 0.1 0.2
4 16,500 | 1,050 |0.15 0.56 | 16,500 700 | 0.1 028 | 13,500 500 | 0.1 028 | 13,500 500 | 0.1 0.2
6 16,500 | 1,050 |0.15 0.56 | 16,500 700 | 0.1 028 | 13,500 500 | 0.1 028 | 13,500 500 | 0.1 0.2
8 16,500 | 1,050 |0.15 0.56 | 16,500 700 | 0.1 028 | 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 |0.15 042 | 10,000 250 | 0.1 0.21 8,000 200 | 0.1 0.18 8,000 200 | 0.06 | 0.1
22 11,000 375 |0.15 042 | 10,000 250 | 0.1 0.21 8,000 200 | 0.1 0.18 8,000 200 | 0.06 | 0.1
25 11,000 375 |0.15 042 | 10,000 250 | 0.1 0.21 8,000 200 | 0.1 0.18 8,000 200 | 0.06 | 0.1
30 11,000 375 |0.15 042 | 10,000 250 | 0.1 0.21 8,000 200 | 0.1 0.18 8,000 200 | 0.06 | 0.1
35 10,000 375 |0.15 042 | 10,000 250 | 0.1 0.21 8,000 200 | 0.1 0.18 8,000 200 | 0.06 | 0.1
40 10,000 300 |0.15 042 | 10,000 200 | 0.1 0.21 8,000 160 | 0.1 0.18 8,000 160 | 0.06 | 0.1
RE Wﬂav
Depth of Cut 7 Pf/‘/////z
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Work Material Copper - Copper Alloy FC250 - SS400 - S55C SKT-SKD61- NAKE5-NAK8O-HPM1-DH3* % Nl
~32HRC 33 ~41HRC 42 ~50HRC ﬁ”u%
(mm) (min=) | (mm/min) | gp Pf (min=) | (mm/min) | gp Pf (min=) | (mm/min) [ gp Pf (min=) | (mm/min) [ gp Pf ’fq:%
6 16,000 | 1,050 |0.18 0.7 12,000 700 | 0.12 | 0.35 | 10,000 600 | 0.12 | 03 10,000 600 | 0.1 0.25 %E %
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 W
15 14,000 600 |0.18 0.7 10,000 400 | 0.12 | 0.35 8,500 300 | 0.12 | 03 8,500 300 | 0.1 0.25 )|_<
1.25 20 12,000 600 |0.18 0.56 | 10,000 400 | 0.12 | 0.28 8,500 300 | 0.12 | 02 8,500 300 | 0.08 | 0.15 |l_
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 In\l
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 | Q.15 E
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 | 03
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 | 03
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 | 03
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
1S 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 | 03
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 | 03
25 10,000 450 |0.2 0.84 8,500 300 | 0.15 | 042 6,500 250 | 0.15 | 0.3 6,500 250 | 0.09 | 0.15
30 9,000 375 |0.2 0.84 7,500 250 | 0.15 | 042 6,000 200 | 0.15 | 0.3 6,000 200 | 0.09 | 0.15
35 9,000 375 |0.2 0.84 7,500 250 | 0.15 | 042 6,000 200 | 0.15 | 0.3 6,000 200 | 0.09 | 0.15
40 9,000 375 |0.2 0.84 7,500 250 | 0.15 | 042 6,000 200 | 0.15 | 03 6,000 200 | 0.09 | 0.15
10 10,000 | 1,050 |04 0.98 8,500 700 | 0.15 | 049 6,500 500 | 0.15 | 042 6,500 500 | 0.15 | 0.35
15 10,000 900 (0.4 0.98 8,500 600 | 0.15 | 049 6,500 400 | 0.15 | 042 6,500 400 | 0.15 | 0.35
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
1.75 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 |04 0.98 7,500 300 | 0.15 | 049 5,500 250 | 0.15 | 0.35 5,500 250 | 0.1 0.2
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 |05 1.28 7,500 800 | 0.2 0.64 6,000 700 | 0.2 06 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 06 6,000 400 | 0.2 04
e 12 9,000 900 |0.5 1.28 7,500 600 | 0.2 0.64 6,000 400 | 0.2 06 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 06 6,000 400 | 0.2 04
IRE Wap
Depth of Cut Z Pf‘/////z

1.5 AR S AR TR,

2. HETF{E A MQL( SISEISH e S N T SR NEE KM,

3.IBRIEIN T EHE RS TR A Z A R DAL B .

4. LRAESEINTERAROTRENTAE TRIRE, SSRRINTAE, SRIESRE RS EREIEDEIRMG.

SARIEINTREE. AR, INTIEE BRI T 544

6.90.5 LIFE L/D AT 108, MU SRIFIE At 2 SEUTR. RIBIEIKRE S BB IIEI&M. =
7. RN B RETRIE LR EIL TR RN E . T
. Use a rigid and precise machine and holder.

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

3. Use an air blow or a suitable cutting fluid with high smoke retardant properties.

4. The above cutting conditions are for contouring operation with low-load and stable condition. Refer to the table above to set the milling conditions in accordance with the
5 actual situation.
6
7

. 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 L/D (aspect ratio) is greater than 10, high loads can cause tool breakage.
Therefore, adjust the cutting conditions based on the machining situation.

. When RPM are insufficient, please reduce the RPM and feed rates at same ratio as listed above.
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. tﬂﬁ”%ﬁ:g;ﬁi Cutting Conditions
WXL-LN-EBD #5:/#t18l resular Miling

i
Ay .= ) .
g mIae A mas M e
M= Work Material Cloeear- Comaar Allsy FC250 - $S400 - S55C SKT-SKD61- NAKE5: NAKBO- HPM1 - DH:* *
ﬁutﬁ ~32HRC 33 ~41HRC 42 ~50HRC
2GS o | @x |[mseawess] TREGD meesiess] TREOD |oesslsens] DARO (messssse] DREOD
14:% (mm) (min=) | (mm/min) [ gp Pf (min=) | (mm/min) | gp Pf (min=) | (mm/min) [ gp Pf (min=") | (mm/min) [ gp Pf
%E % 15 9,000 900 |05 1.28 7,500 600 | 0.2 0.64 6,000 400 | 0.2 0.6 6,000 400 | 0.2 04
W 16 9,000 900 |05 1.28 7,500 600 | 0.2 0.64 6,000 400 | 0.2 0.6 6,000 400 | 0.2 0.4
>|_< 20 7,000 600 |0.5 1.28 6,000 400 | 0.2 0.64 5,000 250 | 0.2 0.6 5,000 250 | 0.2 0.4
|'_ 25 7,000 600 |0.5 1.28 6,000 400 | 0.2 0.64 5,000 250 | 0.2 0.6 5,000 250 | 0.2 04
N 2 30 7,000 600 |04 1.28 6,000 400 | 0.2 0.64 5,000 250 | 0.2 0.56 5,000 250 | 0.12 | 02
E 35 7,000 600 |04 1.28 6,000 400 | 0.2 0.64 5,000 250 | 0.2 0.56 5,000 250 | 0.12 | 02
= 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 | 02
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 | 02
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 | 02
10 9,000 | 1,350 |0.6 1.8 6,500 900 | 025 | 09 5,000 750 | 025 | 0.7 5,000 750 | 025 | 05
15 9,000 | 1,350 |0.6 1.8 6,500 900 | 025 | 09 5,000 750 | 025 | 0.7 5,000 750 | 025 | 05
20 7,000 750 |0.6 1.8 6,500 500 | 025 | 09 5,000 400 | 025 | 0.7 5,000 400 | 025 | 05
25 6,000 750 |0.6 1.8 5,000 500 | 025 | 0.9 4,000 250 | 025 | 07 4,000 250 | 025 | 05
25 30 6,000 750 |0.6 1.8 5,000 500 | 025 | 09 4,000 250 | 025 | 07 4,000 250 | 025 | 05
35 6,000 750 |0.6 1.8 5,000 500 | 025 | 0.9 4,000 250 | 025 | 07 4,000 250 | 025 | 05
40 5,000 600 |04 1.8 4,000 400 | 025 | 0.9 4,000 200 | 025 | 06 4,000 200 | 0.2 0.25
45 5,000 600 (0.4 1.8 4,000 400 | 025 | 0.9 4,000 200 | 025 | 06 4,000 200 | 0.2 0.25
50 5,000 450 (0.4 18 4,000 300 | 025 | 09 4,000 200 | 025 | 06 4,000 200 | 0.2 0.25
10 7,000 | 1,500 |0.75 24 5,500 | 1,000 | 0.3 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 12 4,500 600 | 0.3 0.96 4,500 600 | 0.3 0.6
25 6,000 900 |0.75 24 5,600 600 | 0.3 12 4,500 400 | 0.3 0.96 4,500 400 | 0.3 0.6
3 30 5,000 600 |0.75 24 4,000 400 | 0.3 12 4,000 300 | 03 0.96 4,000 300 | 0.3 0.6
35 5,000 600 |0.75 24 4,000 400 | 0.3 12 4,000 300 | 03 0.96 4,000 300 | 0.3 0.6
40 5,000 600 |0.6 24 4,000 400 | 0.3 12 4,000 300 | 0.3 0.96 4,000 300 | 0.3 0.6
45 5,000 600 |0.6 24 4,000 400 | 0.3 12 4,000 300 | 0.3 0.96 4,000 300 | 0.3 0.6
50 5,000 600 |0.6 24 4,000 400 | 0.3 12 4,000 300 | 0.3 0.96 4,000 300 | 0.3 0.3
NRE Wﬂap
Depth of Cut 7/ Pf‘/////A

1. 758 AR S AL AR AN TR,

2. #ETF{E A MOL( THIZ I AD Bk S IN TR R MK,

3 EIRIEIN T RHE RS TS AN Z R B D BT,

4. ERAFSEMIEREROTRENTAE TRRE. ERINTIE, SRELFRERSR EREIEDEIFEM.

S ARIEM AR, ITRZK. I TDEE SRR TR, @

6.90.5 LAFE L/DRAF 108, MUMIGRIIEA R SEURR. iRIBIRIKUE SRS

7. FEAR B R IEIRIE LR AL T IR AN AR IH

Use a rigid and precise machine and holder.

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

Use an air blow or a suitable cutting fluid with high smoke retardant properties.

The ablove cutting conditions are for contouring operation with low-load and stable condition. 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 L/D (aspect ratio) is greater than 10, high loads can cause tool breakage.

Therefore, adjust the cutting conditions based on the machining situation.

When RPM are insufficient, please reduce the RPM and feed rates at same ratio as listed above.

N oo honp=
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. tﬂﬁ”%’fng;ﬁie Cutting Conditions
WXL-LN-EBD 5iE#l Hich-Speed Milling

E—
By . 1 .
HHIHHQ' iﬁ : %@éﬁ = Mtffgi@eﬁi@bon%t%iﬂ Hardenfﬁillaljzﬁrﬁgfﬂd Steel ‘t)J g
Work Material G- Capper Allay FC250 - $S400 - S55C SKT- SKD61- NAKEE: NAKBO - HPM1- DH Z-=
~32HRC 33 ~41HRC 42 ~50HRC ﬁl_](r?z
(mm) (min=") | (mm/min) [ gp Pf (min=) | (mm/min) [ gp Pf (min=") | (mm/min) ap Pf (min=") | (mm/min) ap Pf 14:%
0.05 0.3 50,000 280 |0.003 |0.005 | 50,000 150 |0.003 |0.003 | 50,000 100 |0.003 |0.003 | 50,000 70 |0.003 |0.003 %E%
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 W
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 )|_<
05 50,000 490 |0.0075|0.01 50,000 400 |0.005 |0.005 | 50,000 380 |0.005 |0.005 | 50,000 380 |0.005 |0.005 |I_
0.75 | 50,000 440 |0.0075|0.01 50,000 360 |0.005 |0.005 | 50,000 340 |0.005 |0.005 | 50,000 340 |0.005 |0.005 In\l
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 E
o1 125 | 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 o
15 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 — — — — — — — - — — — — - — - —
3 — — — — — p— — — — p— — — — — — —
05 50,000 750 |0.0075/|0.02 50,000 620 |0.005 |0.01 50,000 600 |0.005 |0.01 50,000 600 |0.005 |0.01
0.6 50,000 730 |0.0075/|0.02 50,000 600 |0.005 |0.01 50,000 570 |0.005 |0.01 50,000 570 |0.005 |0.01
0.75 | 50,000 730 |0.0075|0.02 50,000 600 |0.005 |0.01 50,000 570 |0.005 |0.01 50,000 570 |0.005 |0.01
1 50,000 730 |0.0075|0.02 50,000 600 |0.005 |0.01 50,000 570 |0.005 |0.01 50,000 570 |0.005 |0.01
1.25 | 50,000 730 |0.0075|0.02 50,000 600 |0.005 |0.01 50,000 570 |0.005 |0.01 50,000 570 |0.005 |0.01
15 50,000 730 |0.0075|0.02 50,000 600 |0.005 |0.01 50,000 570 |0.005 |0.01 50,000 570 |0.005 |0.01
1.75 | 50,000 610 |0.0075|0.02 47,000 510 |0.005 |0.01 47,000 480 |0.005 |0.01 47,000 480 |0.005 |0.01
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
275 | 50,000 320 |0.0075|0.01 38,000 250 |0.005 |0.005 | 38,000 230 |0.005 |0.005 | 38,000 230 |0.005 |0.005
3 50,000 290 |0.0075|0.01 38,000 250 |0.005 |0.005 | 38,000 230 |0.005 |0.005 | 37,000 230 |0.005 |0.005
35 — - — - — - - - - — - - - — - —
4 — p— — — — — — — — - — p— — — — —
4.5 — — — - — - - - - — - — - — - —
5 — — — — — — — — — — — — — — — —
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
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
IS4 Wﬂap
Depth of Cut Z .Ef/;‘///////

1. T AR BB LRI,
2. HETF{E A MQL( SIZEIQHD e S N T R MR KN,

3 IBIRIEIN DA EHE ARSI UL A s R & R DAL .

4. FRAEBEINTERFROTRENTRS TR E, SLRRINTAS, iSRRG RSB EREIEHI& M.

S ARIENN A, I TAZR. IS AR I T4, T—H
6.90.5 LIFE L/D AT 108, MUNNGRIFIB At 2 SEUTR. RIBIHIIKUE S BB IR

7. RN B REIRIE LR EIL TR AR E

Use a rigid and precise machine and holder.

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

Use an air blow or a suitable cutting fluid with high smoke retardant properties.

The albove cutting conditions are for contouring operation with low-load and stable condition. 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 L/D (aspect ratio) is greater than 10, high loads can cause tool breakage.

Therefore, adjust the cutting conditions based on the machining situation.

When RPM are insufficient, please reduce the RPM and feed rates at same ratio as listed above.

N oo AN~
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. tﬂﬁ”%ﬁ:g;ﬁi Cutting Conditions

WXL-LN-EBD =i#EtJ#l High-speed Milling

i
ZiEE = j :
" BTN - RN VAN - TS
‘t}J g HDIVH’I' %ﬁ.‘ : l‘ﬂﬁlﬁ@ Mild Steel - Carbon Steel Hardened Steel- Prehardened Steel
irded e Care Cepper Alny FC250 - S5400 - S55C SKT- SKD61- NAKS5- NAK8O - HPM1- DH
gm ~32HRC 33 ~41HRC 42 ~50HRC
Q =) B} R~I=% Rar=%
< S 1l s IEE (mm) R 483 PIRE (mm) e PIRE (mm) 5 SO IRE (mm)
A % R ﬁ—gf ES%:EGE ﬁ‘FEéEE DelDth of Cut @SEEEF lﬁ’;‘é‘%’g De,Dth of Cut IEQ%EF l&ﬁggg De"pth of Cut @S%EF Lﬁ:éle%g Delpth of Cut
14:5: (mm) (min=) | (mm/min) | gp Pf (min=") | (mm/min) | gp Pf (min=") | (mm/min) [ gp Pf (min=") | (mm/min) [ gp Pf
o
i% % 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
W 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
>|f 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
E 0.2 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
B 45 — — — — — — — - - — — — - — - —
D 5 — - - - - - -1 -1 -1 - - - - -T2
55 — — — — — — — - - — - — - — - —
6 p— — — — — — — - — — — — i — i —

1 50,000 | 1,420 |0.0225|0.045 | 50,000 | 1,100 |0.015 |0.03 50,000 | 1,050 |0.015 |0.03 50,000 | 1,050 |0.015 |0.03

15 50,000 | 1,420 |0.0225|0.045 |50,000| 1,100 |0.015 |0.03 50,000 | 1,050 |0.015 |0.03 50,000 | 1,050 |0.015 |0.03

2 50,000 | 1,400 |0.0225|0.045 |50,000| 1,000 |0.015 |0.03 50,000 950 |0.015 |0.03 50,000 950 |0.015 |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
35 50,000 | 1,140 |0.015 |0.04 45,000 700 |0.01 0.02 45,000 650 |0.01 0.02 45,000 650 |0.01 0.02
4 45,000 | 1,000 |0.015 |0.02 43,000 600 |0.01 0.01 43,000 570 |0.01 0.01 43,000 570 |0.01 0.01
0.25 4.5 38,000 940 |0.015 |0.02 38,000 500 |0.01 0.01 38,000 470 |0.01 0.01 38,000 470 |0.01 0.01
5 30,000 760 |0.0075 |0.02 30,000 400 |0.005 |0.01 30,000 380 |0.005 |0.01 29,000 360 |0.005 |0.01
55 - - - — - - - — - - - — — - — -
6 p— p— — p— - p— — p— —_ - j— p— —_ — p— —
7 — —_ — —_ — — — —_ - - —_ — —_ — —_ —
8 —_ —_ — —_ — — — j— — —_ — — —_ — j— —
9 — —_ — —_ — — — —_ — — — —_ —_ — —_ —
10 — - — - — - - - - - - - - — - —

1 50,000 | 1,660 |0.045 |0.1 50,000 | 1,400 [0.03 |0.05 50,000 ,300 [0.03 |0.05 50,000 ,300 |0.03 |0.05

15 50,000 | 1,600 |0.045 |0.1 50,000 | 1,300 [0.03 |0.05 50,000 ,200 |0.03 |0.05 50,000 ,200 |0.03 |0.05

= || = || = || =2 =

2 50,000 | 1,600 |0.045 |0.1 50,000 | 1,300 |0.03 0.05 50,000 ,200 [0.03 0.05 50,000 ,200 |0.03 0.05

25 50,000 | 1,550 [0.045 |0.1 50,000 | 1,200 |0.03 0.05 50,000 ,100 [0.03 0.05 50,000 100 [0.03 0.05

3 50,000 | 1,550 |0.03 0.06 50,000 | 1,200 |0.02 0.03 50,000 ,100 [0.02 0.03 50,000 ,100 |0.02 0.03

i) 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

4 50,000 | 1,200 |0.015 |0.04 40,000 900 |0.01 0.02 40,000 850 [0.01 0.02 40,000 850 |0.01 0.02

45 45,000 | 1,040 |0.015 |0.04 34,000 780 |0.01 0.02 34,000 740 |0.01 0.02 34,000 740 |0.01 0.02

5 30,000 960 [0.015 |0.04 30,000 680 [0.01 0.02 30,000 640 [0.01 0.02 30,000 640 |0.01 0.02

515 30,000 820 [0.015 |0.04 28,000 650 [0.01 0.02 28,000 610 |0.01 0.02 28,000 610 |0.01 0.02

0.3 6 30,000 720 |0.015 |0.04 26,000 600 |0.01 0.02 26,000 570 |0.01 0.02 25,000 540 |0.01 0.02
65 = = = = - - - - = = = = = = = =

7 — — — — — — - - — — — — - — —_ —

75 = = = = = = = = = = = = = = = =

a — — — — — — — — — — — — — — — —

85 - - - | = — - - | = - — - | = - — - =

9 — — — — — — — — — — — — — — — —

95 — - - | = — — - | = — — - | = - — - | =

10 — - - | = — - - | = — — - = — — - | =

1 = = = = = = = = = = = = = = = =

12 = = = = = = = = = = = = = = = =

RE W /RN
Depth of Cut 7 7 VZ
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B

By . 1 .
BHIHHQ' iﬁ_l : %@éﬁ = !\%ﬁi@ﬁi@bon@t%iﬂ Hardenfﬁillaljzﬁr:gfﬂd Steel ‘t)J g
Work Material G- Capper Allay FC250 - $S400 - S55C SKT- SKD61- NAKEE: NAKBO - HPM1- DH Z-=
~32HRC 33 ~41HRC 42 ~50HRC ﬁ”u%
(mm) (min=") | (mm/min) [ gp Pf (min=") | (mm/min) [ gp Pf (min=") | (mm/min) ap Pf (min=") | (mm/min) ap Pf 14:%
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 %E %
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 W
4 50,000 | 1,680 |0.06 |0.16 40,000 | 1,200 |0.04 |0.08 40,000 | 1,100 |0.04 |0.08 40,000 | 1,100 |0.04 |0.08 )|_<
5 43,000 | 1,600 |0.045 |0.1 34,000 950 |0.03 |0.05 34,000 900 |0.03 |0.05 34,000 900 |0.03 |0.05 |'_
04 6 32,000 | 1,260 |0.045 |0.1 30,000 800 |0.03 |0.05 30,000 760 |0.03 |0.05 30,000 760 |0.03 |0.05 III\EI
7 30,000 | 1,000 [0.02 |0.08 25,000 600 |0.01 0.02 25,000 570 |0.01 0.02 25,000 570 |0.01 0.02 B
8 24,000 720 |0.01 0.04 23,000 450 |0.005 |0.01 23,000 420 |0.005 |0.01 23,000 420 |0.005 |0.01 D
9 — —_ — — — — — —_ — — — —_ — — — —
10 - - — - — - — - — - — - - — - —
12 - - - - — - — - — - — - - — - —
25 50,000 | 3270 [0.075 |0.2 50,000 | 3,400 |0.05 |O.1 50,000 | 3,200 |0.05 |0.1 50,000 | 3,200 |[0.05 |O.1
3 50,000 | 3,060 [0.075 |0.2 45,000 | 3,200 |0.05 |O.1 45,000 | 3,000 |0.05 |0.1 45,000 | 3,000 |0.05 |O.1
4 50,000 | 3,000 |0.075 |0.2 40,000 | 3,000 [0.05 |0O.1 40,000 | 2,850 [0.05 |0.1 40,000 | 2,850 |0.05 |O.1
5 47,000 | 2,870 |0.075 |0.2 36,000 | 2,300 |0.05 |0O.1 36,000 | 2,100 |0.05 |O.1 36,000 | 2,100 |0.05 |O.1
6 43,000 | 2,600 |0.075 |0.2 30,000 | 2,000 |0.05 |0O.1 30,000 | 1,900 |0.05 |O.1 30,000 | 1,900 |0.05 |O.1
7 30,000 | 2,350 |{0.075 |0.15 27,000 | 1,700 |0.05 |0O.1 27,000 | 1,600 |0.05 |O.1 27,000 | 1,600 |0.05 |O.1
8 27,000 | 2,000 |0.075 |0.15 26,000 | 1,600 |0.05 |0O.1 26,000 | 1,500 |0.05 |0O.1 26,000 | 1,500 |0.05 |0O.1
05 <] 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
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 | 2,000 006 |0.12
0.6 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 |0O.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
RE Wap
Depth of Cut 7 Vﬂ/—‘/////ﬁ

1.5 AR S AR TR,

2. HETF{E A MQL( SISEISH e S N TR SR NZE KM,

3 ERBINIARME RSN R AR DRI TIEI M.

4. LRAESEINTERFROTRENTAS TRIRE, SRINTE, SRIESRER SR EREIEDEI SR,

SARIENNTAEE. TR, IS AR I T 54 T—mH&
6.90.5 LIFE L/D AT 108, MU REIE A th 2 SEUTR. RIBIBINRE S BB IIEI&M.

7. RN E R IEIRIE LR EIL TR RN E .

. Use a rigid and precise machine and holder.

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

3. Use an air blow or a suitable cutting fluid with high smoke retardant properties.

4. The a|t>0){e (t:.utting conditions are for contouring operation with low-load and stable condition. Refer to the table above to set the milling conditions in accordance with the
actual situation.
5
6
7

. 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 L/D (aspect ratio) is greater than 10, high loads can cause tool breakage.
Therefore, adjust the cutting conditions based on the machining situation.

. When RPM are insufficient, please reduce the RPM and feed rates at same ratio as listed above.

64



. tﬂﬁ”%ﬁ:g;ﬁi Cutting Conditions

WXL-LN-EBD =i#EtJ#l High-speed Milling

i
‘t)J g HDIVJ*SI' %ﬁ.‘ : l‘ﬂﬁlﬁ@ Eh]%d—gigfﬁ(i@bongte?e\lgm Hardenfﬁﬁ@PEEjﬂd Steel
7o = Work Material B Casper Allsy FC250 - S5400 - S55C SKT-SKDB1- NAK55: NAK8O - HPM1- DH* *
ﬁ”ﬂ% ~32HRC 33 ~41HRC 42 ~50HRC
14:% (mm) (min=) | (mm/min) | gp Pf (min=") | (mm/min) | gp Pf (min=") | (mm/min) [ gp Pf (min=) | (mm/min) [ gp Pf
%3 e - - - -1 -1-T[-T-1-1-T[-[-T-T1T-T1T-71-
W 16 - - - - - - - - - - - - - - - -
>.'-< 0.6 18 — — - — - — - — - — - — — - — -
L 20 - - — - - - - - - - - - - — - —
N 24 - - - - - - N - - N - - N
E 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 |0.156 |03 40,000 | 3,900 |0.075 |0.15 40,000 | 3,700 |0.075 |0.15 40,000 | 3,700 |0.075 |0.15
6 32,000 | 3,000 |[0.15 |0.3 30,000 | 2,900 |0.075 |0.15 30,000 | 2,700 |0.075 |0.15 30,000 | 2,700 |0.075 |0.15
8 30,000 | 2,650 |0.15 |0.3 24,000 | 2,300 |0.075 |0.15 24,000 | 2,100 [0.075 |0.15 24,000 | 2,100 |0.075 |0.15
10 30,000 | 2400 [0.15 |0.3 24,000 | 2,000 |0.075 |0.15 24,000 | 1,900 [0.075 |0.15 24,000 | 1,900 |0.075 |0.15
- 12 24,000 | 1,400 [0.15 |02 21,000 | 1,400 |0.075 |0.1 21,000 | 1,300 |0.075 |0.1 21,000 | 1,300 |0.075 |0.1
14 22,000 | 1,400 (0.1 0.2 18,000 | 1,200 [0.05 |O.1 18,000 | 1,100 |0.05 |O.1 17,000| 1,100 |0.05 |0.1
16 — - — — — - — - — — — - — — — —
18 — - — — — - — — — — — - — — — —
20 — - - — — - — — — — — - — — — —
22 — - — — — - — — — — — - — — — -
30 — — — — - — - — - — — — — - — -
4 40,000 | 4,500 |0.16 |0.32 38,000 | 4,000 [0.08 |0.16 38,000 | 3,800 [0.08 |0.16 38,000 | 3,600 |0.08 |0.16
8 26,000 | 3,000 [0.16 |0.32 24,000 | 3,000 |[0.08 |0.16 24,000 | 2,800 [0.08 |0.16 23,000 | 2,600 |0.08 |0.16
0.8 12 24,000 | 2400 |0.12 |02 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
09 12 22,000 | 2,500 [0.18 |0.36 18,000 | 1,800 [0.09 |0.18 15,800 | 1,500 |0.09 |0.18 14,700 | 1,350 |0.09 |0.18
16 16,000 | 1,200 |0.1 0.24 16,000 980 |0.05 |0.12 14,000 850 |0.05 |0.12 13,000 780 |0.05 |0.12
20 — - — - — — — — - — - — - — - —
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 0.4 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 | 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 |O.1 11,000 | 1,100 |0.05 |O.1 10,000 | 1,000 |0.05 |O.1
22 = = = = = = = = = = = = = = = =
25 = = = = = = = = = = = = = = = =
30 = = = = = = = = = = = = = = = =
35 = = = = = = = = = = = = = = = =
40 = = = = = = = = = = = = = = = =
RE W /Ry
Depth of Cut 7, Pf/‘/////A

&
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B

By . 1 .
BHIHHQ' %li_l : ’f'lﬁlﬁﬁ = !\%ﬁi@ﬁi@bon@t%iﬂ Hardenf&ﬁ;zllal:’zﬁr:gfﬂd Steel t}J g
Work Material G- Capper Allay FC250 - $S400 - S55C SKT- SKD61- NAKEE: NAKBO - HPM1- DH Z-=
~32HRC 33 ~41HRC 42 ~50HRC ﬁUU?J
(mm) (min=") | (mm/min) [ gp Pf (min=") | (mm/min) [ gp Pf (min=") | (mm/min) ap Pf (min=") | (mm/min) ap Pf ﬁ:%
6 32,000 | 5550 |[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 %E %
10 21,000 | 4,000 025 |04 20,000 | 3,300 |0.1 0.2 20,000 | 3,100 |0.1 0.2 18,000 | 2,700 (0.1 0.2 W
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 In\l
30 10,000 800 |0.06 |0.1 - - - - - — - - - — - — E
35 — - — - — - - - - — - - - — - — D
6 42,000 | 6,800 |0.3 0.6 41,500 | 6,200 |0.15 |0.3 41,500| 6,200 |0.15 |03 32,000 | 4,800 |0.15 |03
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 |03
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 |03 20,000 | 2,800 |0.15 |0.3 18,000 | 2,500 [0.15 |0.3
14 22,000 | 2,900 (0.3 06 18,000 | 2,700 |0.15 |0.3 18,000 | 2500 |0.15 |0.3 15,000 | 2,000 [0.15 |0.3
15 20,000 | 2,800 |[0.25 |06 16,000 | 2,400 (0.1 0.3 16,000 | 2,200 |0.1 0.3 13,000 | 1,700 |0.1 0.3
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 | 2200 |[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 |O.1 12,000 | 1,100 |0.05 |O.1 9,000 820 |0.05 |0.1
30 12,000 | 1,000 |{0.075 |O.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 |03 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
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
178 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
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
40 — - — - — - — - - — - - - — - —
45 — — — - — — — - - — - - - — - —
8 31,000 | 5,700 |04 1 31,000 | 5,700 |0.2 0.5 31,000| 5,700 |0.2 05 24,000 | 4400 |0.2 05
10 25,000 | 4,500 |04 1 25,000 | 4,500 |0.2 0.5 25,000 | 4,200 |0.2 0.5 20,000 | 3,300 |0.2 0.5
2 12 20,000 | 4,000 |0.4 1 20,000 | 3,600 |0.2 0.5 20,000 | 3,400 |0.2 0.5 16,000 | 2,700 |0.2 0.5
14 20,000 | 4,000 |0.4 1 20,000 | 3,600 |0.2 0.5 20,000 | 3,400 |0.2 0.5 16,000 | 2,700 |0.2 0.5
RE We\p
Depth of Cut Z Vﬂ/;‘///////

1.5 AR S AR TR,

2. HETF{E A MQL( SEISHD e S N D SR NEE KM,

3 ERBINIARME RSN EIE R AR DRI EIEI M.

4. LRAESEINTERAROTRENTAE TRIRE, SRINTAE, SRIESRER SR EREIEDEISRMG.

SARIEINTREE. AR, IS BRI T 54 T—&
6.90.5 LUFE L/D AT 108, MU GREIE A th 2 SEHTR. RIBEIKRE S BT IIEI&M.

7 RN B R IEIRIE LR EIL TR R .

. Use a rigid and precise machine and holder.

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

3. Use an air blow or a suitable cutting fluid with high smoke retardant properties.

4. The albo.\{e (:ytting conditions are for contouring operation with low-load and stable condition. Refer to the table above to set the milling conditions in accordance with the
actual situation.
5
6
7

. 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 L/D (aspect ratio) is greater than 10, high loads can cause tool breakage.
Therefore, adjust the cutting conditions based on the machining situation.

. When RPM are insufficient, please reduce the RPM and feed rates at same ratio as listed above.
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. tﬂﬁ”%ﬁ:g;ﬁi Cutting Conditions
WXL-LN-EBD 5iEI#l High-Speed Milling

=
‘t)J g DDIVJ*SI' %ﬁ.‘ : l‘ﬂﬁlﬁ@ El\]%d—gttgfﬁct@bongte?e\lgm Hardenfﬁﬁ@PEEjﬁad Steel
M= Work Material Copper - Copper Alloy FC250 - 5400  S55C SKT- SKD61- NAKES: NAKBO - HPM1- DH* *
ﬁ”cﬁ ~32HRC 33 ~41HRC 42 ~50HRC
28 . | #F |meemfeams] TRECn) owemlesssl T7E0n  emsfeems| 970D | messlaams] DREoD
14:5: (mm) (min=") | (mm/min) [ gp Pf (min=") | (mm/min) [ gp Pf (min=) | (mm/min) [ gp Pf (min=") | (mm/min) ap Pf
%E % 15 20,000 | 4,000 |0.4 1 20,000 | 3,600 |0.2 0.5 20,000 | 3,400 |0.2 0.5 16,000 | 2,700 |0.2 0.5
wW 16 20,000 | 3460 |04 0.6 18,000 | 3,200 |0.2 0.5 18,000 | 3,000 |0.2 0.5 14,000 | 2,300 |0.2 0.5
>|_< 20 18,000 | 3,000 |04 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 | 3,000 025 |0.6 16,000 | 2,800 |0.1 0.3 16,000 | 2,600 (0.1 0.3 12,000 | 1,900 |0.1 0.3
N 2 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
E 35 14,000 | 2,200 025 |04 12,000 | 1,800 |0.1 0.2 12,000 | 1,700 |0.1 0.2 9,000 | 1,700 |0.1 0.2
= 40 12,000 | 1,600 |0.125 |0.2 10,000 | 1,300 [0.05 |0.1 10,000 | 1,200 005 |0.1 7,000 840 |0.05 |0.1
45 — — — - — - — - — — — — — — — —
50 — — — — — — — - — — — — — — — —
10 25,000 | 5,600 |0.5 1.25 25,000 | 5400 025 |05 25,000 | 5400 025 |05 19,000 | 4,000 025 |05
15 20,000 | 4,400 |0.5 1.25 20,000 | 4,200 |[0.25 |05 20,000 | 3,900 |[0.25 |05 16,000 | 3,100 |[0.25 |05
20 18,000 | 3,800 |0.5 1.25 16,000 | 3,500 |[0.25 |05 16,000 | 3,300 |[0.25 |05 12,000 | 2400 |[025 |05
25 20,000 | 3,400 |04 0.75 15,000 | 3,200 |0.2 0.3 15,000 | 3,000 |0.2 0.3 12,000 | 2,400 |0.2 0.3
25 30 16,000 | 2,900 025 |0.75 14,000 | 2,500 |0.1 0.3 14,000 | 2,300 (0.1 0.3 11,000 | 1,800 |0.1 0.3
35 14,000 | 2200 025 |0.75 12,000 | 1,600 |0.1 0.3 12,000 | 1,500 (0.1 0.3 9,000 | 1,100 |0.1 0.3
40 12,000 | 1,800 |[0.25 |05 10,000 | 1,200 |0.1 0.2 10,000 | 1,100 (0.1 0.2 8,000 880 |0.1 0.2
45 9,000 | 1,200 (0.2 0.25 9,000 900 |0.1 0.1 9,000 850 |0.1 0.1 7,000 660 |0.1 0.1
50 8,000 | 1,100 (0.2 0.25 8,000 800 |0.1 0.1 8,000 760 |0.1 0.1 6,000 570 |0.1 0.1
10 22,000 | 5,900 [0.75 1.25 20,000 | 5400 |03 05 20,000 | 5,000 |03 05 15,000 | 3,750 |0.3 05
20 18,000 | 4,400 [0.75 1.25 16,000 | 4,200 |0.3 0.5 16,000 | 3,900 |03 05 12,000 | 2,900 0.3 05
25 14,000 | 4,000 |06 125 12,000 | 3,200 |0.3 05 12,000 | 3,000 |03 05 9,000 | 2,250 |0.3 05
3 30 10,000 | 3,200 |0.6 125 10,000 | 2,600 |0.3 05 10,000 | 2400 |03 05 8,000 | 1,800 |0.3 05
35 9,000 | 3,000 |04 1 9,000 | 2,300 |0.2 04 9,000 | 2,100 |0.2 04 7,000 | 1,600 |0.2 04
40 9,000 | 2,800 |04 0.75 9,000 | 2,000 |0.2 0.3 9,000 | 1,900 |0.2 0.3 7,000 | 1400 |02 0.3
45 8,000 | 2,500 |04 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 |04 0.75 7,000 | 1,600 |0.2 0.3 7,000 | 1,500 |0.2 0.3 5500 | 1,100 |0.2 0.3
MiRE W ap
Depth of Cut Z Pf‘/////A

1. 15 {E AR B AILRFI A,

2 EEERAMOLCHESE RS M REMEKIN,

3 EREN T EHE ARSI RS a2 RIBE D AOTIHIE.

4. PEAEBEMISREROTREMTRES THME. LRI, SRELRE RSB ERFIEDHIR M.

S5 AREMIAEE. MITAZA. I TME =AM T &AM,

6.90.5LAREL L/D ATF 1087, MYNURATIEX B SEHR. RIBDEMKRE S BB IIRIR .

7. BEEA R R B IRIE L REIL NI RN 4R IH A,

Use a rigid and precise machine and holder.

When machining carbon steels or hardened steels, using MQL (Minimum Quantity Lubrication / oil mist coolant) or air blow is recommended.
Use an air blow or a suitable cutting fluid with high smoke retardant properties.

The albove cutting conditions are for contouring operation with low-load and stable condition. 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 L/D (aspect ratio) is greater than 10, high loads can cause tool breakage.
Therefore, adjust the cutting conditions based on the machining situation.

When RPM are insufficient, please reduce the RPM and feed rates at same ratio as listed above.

N oo pwNS
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| BIEESEES

Cutting Conditions

WXL-PC-EBD #5:/&#l recular Milling

> o £ 3 .
MTHR A mas AR s S
Work Material CoppertConparial oy FC250 - S5400 - S55C - NAKS5 SKT- SKD61- NAKE5-NAK8O - HPM1 - DH
~32HRC 33 ~41HRC 42 ~50HRC
n | 02| ax [R5 Eeemuags RROD Eessssss TRECD Eessissme) DIROD |eemsssse) JRROD
an Catngdnge | (MIn~") | (mm/min) [ gp Pf (min=") | (mm/min) [ gp Pf (min=) | (mm/min) [ gp Pf (min=) | (mm/min) [ gp Pf
1 32,000 200 | 002 | 002 |32,000| 150 |0.01 |O0.01 32,000 150 |0.01 |0.01 32,000 100 |0.005 | 0.005
1.5 32,000 200 |0.02 | 002 |32,000| 150 |0.01 |O0.01 32,000 150 |0.01 |0.01 32,000 100 |0.005 | 0.005
05 | 2 32,000 150 | 002 | 002 [32,000| 100 |0.01 |0.01 | 32,000 100 |0.01 |0.01 32,000 80 |0.005 | 0.005
25 . |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
ol 3 03 32,000 100 | 0.01 0.01 |32,000 80 |0.005 | 0.005 | 32,000 80 |0.005 | 0.005 | 32,000 60 |0.003 | 0.005
2 32,000 150 |0.02 | 002 [32,000| 100 |0.01 |0.01 | 32,000 100 |0.01 |0.01 32,000 80 |0.005 | 0.005
1 25 32,000 150 |0.02 | 002 [32,000| 100 |0.01 |O0.01 32,000 100 |0.01 |0.01 32,000 80 |0.005 | 0.005
3 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
05 2 32,000 600 |0.02 | 003 |32000| 300 |0.01 |0015|32000f 200 |001 |0.015|32,000| 200 |0.005  0.005
3 . |32,000 450 |0.02 | 002 |32000| 300 |0.01 |001 |32000| 200 (001 |0.01 |32000| 200 |0.01 |O0.01
018 1 3 03 32,000 450 | 0.02 | 002 |32000| 300 |0.01 |0.015|32000|, 200 |0.01 |0.015|32000| 200 |0.005  0.005
4 32,000 450 |0.02 | 002 |32000| 300 |0.01 |001 |32000| 200 |001 |001 |32000| 200 |0.01 |O0.01
2 27,000 450 |0.03 | 005 |32000| 400 |0.015|0.025|32000| 300 |0.015|0.02 |32000| 300 |001 |0.01
3 27,000 450 | 0.025 | 0.05 |27,000| 300 |0.015|0.025|27000| 200 |0.015|0.02 |27000| 200 |0.01 |O0.01
05 | 4 27,000 450 |0.02 | 005 |27,000| 300 |0.015|0.025|27000| 200 |0.015|0.02 |27000| 200 |0.01 |O0.01
02 5 03 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
6 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|27000| 200 |0.015|002 |27000| 200 |0.01 |O0.01
1 5 27,000 450 |0.02 | 005 |27,000| 300 |0.015|0.025|27000| 200 |0.015|0.02 |27000| 200 |0.01 |O0.01
6 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 | 005 |32000| 400 |0.02 |0.025|32000|, 300 |0.02 |002 |32000| 300 |0.01 |0.015
05" 6 27,000 450 | 0.04 | 005 |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 | 003 |20000| 200 |0.01 |0.015| 20,000 150 |0.01 |0.01 | 20,000 150 |0.01 |0.01
10 21,000 300 |0.02 | 003 |20000, 200 |0.01 |0.015 | 20,000 150 |0.01 |0.01 |20,000 150 |0.005 | 0.01
0.25 4 0.3° | 32,000 600 |0.04 | 005 |32000| 400 |0.02 |0.025|32000| 300 (002 |002 |32000| 300 |0.01 |0.01
6 27,000 450 |0.04 | 005 [32000| 400 |0.02 |0.025|32000f 300 |002 |0.02 |32000| 300 |0.01 |001
I 8 27,000 450 | 0.04 | 005 |20,000, 200 |0.02 |0.025 | 20,000 150 |0.02 |0.02 | 20,000 150 |0.01 |0.01
10 21,000 300 |0.02 | 003 |20,000, 200 |0.02 |0.025 | 20,000 150 |0.02 |0.02 | 20,000 150 |0.01 |0.01
12 21,000 300 |0.02 | 003 |20000|, 200 |0.01 |0.015 | 20,000 150 |0.01 |0.01 |20,000 150 |0.01 |0.01
2 32,000 675 | 0.045 | 0.12 |32,000| 450 |0.03 |0.06 |32000| 300 |[003 |0.05 |32000| 300 |003 |0.03
4 30,000 375 | 0.045 | 0.12 |25000| 250 |0.03 |0.06 | 24,000 200 |003 |0.05 |24,000| 200 |003 |0.03
6 30,000 375 | 0.045 | 0.12 |25000| 250 |0.03 |006 |24000| 200 |0.03 |0.04 |24,000| 200 |0.02 |O0.02
03 |05 | 8 0.3° | 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
10 25,000 225 | 0.045 | 0.12 |20,000| 150 |0.03 |0.06 | 20,000 150 |0.03 |0.04 | 20,000 150 |0.02 |0.02
12 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
16 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
RR W /R
Depth of Cut 7, pf YV
1. 5 E RN AR , RIM RS NETIRIS 1. Highly rigid machines and tool holders should be used. If not, machining should be kept
2. B AIRERE TERNBEHEE. below above-mentioned conditions.
3IBRIEIN TSRS S TS AIal 2 A E D B EIE R, Tool vibrations should be kept at a minimum level for maximum accuracy.
4 [N £ T I T A S S R T ToREZE 70% 575, Use an air blow or a suitable cutting fluid with high smoke retardant properties.

5. @13 CAM BEH FRIGEPHIRIEAE AL B AR AN T,
6. IR A A Bl I AR R 11 E PR R,

7RI R BB A LR SRR A .

8. I A A B TS ER S AT B IS SN T 544

9 FRTRARIZERAT, BOSHARAVEERILL IR,

10. ERSHRNSE, BIRESSIRN TSR,

IR AERTHEIN TGRS T,

2. S HERPIEIN T RSN B B4R,

B ATRB N SRR R E A R S IBAIIBERE DR .
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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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. tﬂﬁ”x‘%ﬁ:i Cutting Conditions

WXL-PC-EBD #R#tI#E regular Milling

E—m
LB - R ) - it
18 ITHAE " mae gl .
M= Work Material Clssesl- Copear Alllsy FC250 - S5400 - S55C - NAKES SKT- SKD61- NAKE5-NAK8O - HPM1 - DH:* *
ﬁ”cﬁ ~32HRC 33 ~41HRC 42 ~50HRC
=S | (38| s [0 meanfesns] TRROD measfncas TRR |oesssee] DAROD (messsens] DREOD
14:5: én g %euﬁ?wgﬁﬂg‘eg (min=") | (mm/min) [ gp Pf (min=") | (mm/min) | gp Pf (min=") | (mm/min) [ gp Pf (min=") | (mm/min) [ @p Pf
4EE % 4 30,000 375 | 0.045 | 0.12 |25000| 250 |0.03 |006 |24000| 200 |0.03 |0.05 |24,000| 200 |0.03 |0.03
W 6 30,000 375 |0.045 | 0.12 |25000| 250 |0.03 |0.06 |24,000f 200 |003 |0.04 |24000| 200 |0.02 |0.02
)|_< 03 . 8 05" 30,000 375 | 0.045 | 0.12 |25000| 250 |0.03 |006 |24,000| 200 |0.03 |0.04 |24,000| 200 |002 |0.02
"3 ’ 10 ' 25,000 225 | 0.045 | 0.12 |20,000| 150 |0.03 |0.06 | 20,000 150 |0.03 |0.04 | 20,000 150 |0.02 |0.02
Q 12 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
E 16 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
D 4 27,000 675 |0.06 | 0.16 |23000| 450 |0.04 |008 |21,000| 300 [0.04 |0.06 |21,000| 300 |004 |0.08
05 6 24,000 375 |0.06 | 0.12 |21,000| 250 |0.04 |006 | 19,000, 200 |004 |0.05 |19000| 200 |0.03 |0.05
8 24,000 375 |0.06 | 0.12 |21,000| 250 |0.04 |006 | 19,000, 200 |004 |0.05 |19000| 200 |0.03 |0.05
0.4 12 0.3° |22,000 225 |0.06 | 0.12 |19000| 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 |006 |19000| 200 [0.04 |0.05 |19000| 200 |0.03 |0.05
1 12 24,000 375 |0.06 | 0.12 |21,000| 250 |0.04 |006 | 19,000, 200 |004 |0.05 |19000| 200 |0.02 |0.05
16 22,000 225 |0.06 | 0.12 |19000| 150 |0.04 |0.06 | 17,000 150 |0.04 |0.05 | 17,000 150 |0.02 |0.02
6 28,000 750 | 0.075 | 0.2 25,000 | 500 |0.05 |O0.1 21,000 300 |005 |008 |21000| 300 |0.05 |0.05
8 28,000 750 | 0.075 | 0.2 25,000 | 500 |0.05 |O0.1 21,000 300 |005 |008 |21000| 300 |0.05 |0.05
10 21,000 450 |0.075| 0.15 |19,000| 300 |0.05 |O0.1 16,000, 200 |0.05 |0.08 | 16,000 200 |0.05 |0.05
12 21,000 450 |0.075| 0.15 |19,000| 300 |0.05 |O.1 16,000, 200 |0.05 |008 | 16000 200 |0.05 |0.05
. |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
08 18 18,000 300 |0.06 | 0.12 |17,000| 200 |0.03 |0.05 | 14,000 1560 | 0.03 |0.04 | 14,000 150 |0.01 |0.025
20 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
25 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
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 | 012 |13000| 200 |0.01 |0.05 | 10,000 150 |0.01 |0.04 | 10,000 150 | 0.005 |0.015
10 28,000 750 | 0.075 | 0.2 25,000 | 500 |0.05 |O0.1 21,000 300 |005 |008 |21000| 300 |0.05 |0.05
16 21,000 450 |0.075| 0.15 |19,000| 300 |0.05 |O.1 16,000 200 |0.05 |008 | 16000 200 |0.05 |0.05
20 21,000 450 | 0.075| 0.15 |17,000| 200 |0.03 |0.05 | 14,000 160 | 0.03 |0.04 | 14,000 160 |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 1560 | 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 |13000| 200 |0.03 |0.05 | 10,000 150 |0.03 |0.04 | 10,000 150 |0.01 |0.015
60 16,000 300 |0.06 | 0.12 |13000| 200 |0.03 |0.05 | 10,000 150 |0.03 |0.04 | 10,000 150 |0.01 |0.015
70 12,000 300 |0.06 | 0.12 |13000| 200 |0.02 |0.05 | 10,000 150 |0.02 |0.04 | 10,000 150 |0.01 |0.015
8 28,000 750 | 0.075 | 0.2 25,000 | 500 |0.05 |O0.1 21,000 300 |005 |008 |21000f 300 |0.05 |0.05
10 28,000 750 | 0.075 | 0.2 25,000 | 500 |0.05 |O0.1 21,000 300 |005 |008 |21000| 300 |0.05 |0.05
12 28,000 750 |0.075| 02 |25000| 500 |0.05 |0.1 21,000| 300 |005 |008 |21,0004 300 |005 |0.05
15 16 21,000 450 |0.075| 0.15 |19,000| 300 |0.05 |0.1 16,000 200 |0.05 |0.08 | 16,000 200 |0.05 |0.05
20 21,000 450 |0.075| 0.15 |19,000| 300 |0.05 |O.1 16,000, 200 |0.05 |008 | 16000 200 |0.05 |0.05
25 21,000 450 | 0.075| 0.15 |19,000| 300 |0.05 |0.1 16,000 200 |005 |0.08 |16000| 200 |0.05 |0.05
30 21,000 450 |0.075| 0.15 |19,000| 300 |0.05 |O0.1 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 |0.05 |O.1 16,000, 200 |0.05 |008 | 16000 200 |0.05 |0.05
06 |os: 12 03 20,000 450 1009 | 024 [17000| 300 |0.06 |0.12 |14000| 200 |0.06 |O.1 14000| 200 |0.06 |0.06
25 16,000 300 |0.09 | 0.18 |14000| 200 |0.06 |0.09 | 11,000 160 |0.06 |0.07 | 11,000 150 |0.02 |0.03
PRE WL%
Depth of Cut N7 ZZ
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Work Material CoppertConparial oy FC250 - $S400 - S55C - NAK55 SKT- SKD61- NAKE5-NAK8O - HPM1 - DH Z-=
~32HRC 33 ~41HRC 42 ~50HRC ﬁl_]tlcjg)
n | 58| ax [EEmrasaens] DRRGY) measicns] TRR00) oeasuens| JRR0n) (owaslscsel DRR0 550
an Catngdnge | (MIn~") | (mm/min) [ gp Pf (min=") | (mm/min) [ gp Pf (min=) | (mm/min) [ gp Pf (min=) | (mm/min) [ gp Pf 1425
1 12 20,000 450 |0.09 | 024 |17000| 300 |0.06 |0.12 | 14000| 200 |0.06 |O.1 14000, 200 |0.06 |0.06 43,% 2
06 25 03 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 W
15 12 20,000 600 |0.09 | 024 |17,000| 450 |0.06 |0.12 | 14000| 300 |0.06 |O.1 14,000, 300 |0.06 |0.06 )L<
25 20,000 450 |0.09 | 024 |17000| 300 |0.06 |0.12 | 14000, 200 |0.06 |O.1 14000, 200 |0.06 |0.06 |l_,
8 18,000 750 |0.14 | 03 15000| 500 |0.08 |0.15 |12000| 350 |[0.08 |0.15 |12000| 300 |0.08 |0.15 (?J
10 17,000 450 | 0.14 | 03 15000 300 |0.08 |0.15 |12000| 250 |008 |0.15 |12000| 250 |0.08 |0.15 E
12 17,000 450 |0.12 | 0.3 15000 300 |0.08 |0.15 |12000| 250 |0.08 |0.15 |12000| 250 |0.08 |0.15 D
05 16 17,000 450 |0.12 | 024 |15000| 300 |0.08 |0.12 |12000| 250 |0.08 |O0.1 12000| 250 |0.075 (0.1
20 13,000 300 |0.12 | 02 12,000| 200 |0.06 |O0.1 9,600 150 |0.06 |0.1 9,500 150 |0.05 |0.1
25 13,000 300 |0.12 | 0.2 12000| 200 |0.06 |0.1 9,500 150 |0.06 |0.1 9,500 150 |0.05 |0.1
30 13,000 300 |0.12 | 02 12000| 200 |0.06 |0.1 9,500 150 |0.06 |0.1 9,500 150 |0.035 | 0.1
35 0.3° | 13,000 300 | 009 |02 12,000 200 |0.06 |O0.1 9,500 150 |0.06 |0.1 9,500 150 |0.03 |0.1
10 18,000 750 |0.14 | 03 15000, 500 |0.08 |0.15 |12000| 350 |0.08 |0.15 |12000| 300 |008 |0.15
12 17,000 450 |0.14 | 03 15000 300 |0.08 |0.15 |12000| 250 |0.08 |0.15 |12000| 250 |0.08 |0.15
16 17,000 450 |0.12 | 0.3 15000| 300 |0.08 |0.15 |12000| 250 |0.08 |0.15 |12000| 250 |0.08 |0.15
075 |1° |20 17,000 450 |0.12 | 024 |15000| 300 |0.08 |0.12 |12000| 250 |0.08 |O0.1 12,000 250 |0.075 (0.1
25 17,000 450 |0.12 | 024 |15000| 300 |0.08 |0.12 |12000| 250 |0.08 |O0.1 12000 250 |0.05 |0.1
30 13,000 300 |0.09 |02 12000| 200 |0.06 |0.1 9,500 150 |0.06 |0.1 9,500 150 |0.03 |0.1
35 13,000 300 |0.09 | 02 12,000 200 |0.06 |O0.1 9,500 150 |0.06 |0.1 9,500 150 |0.02 |0.1
10 18,000 750 |0.12 | 03 15000, 500 |0.08 |0.15 |12000| 350 |0.08 |0.15 |12000| 300 |008 |0.15
12 17,000 450 |0.12 | 0.3 15000 300 |0.08 |0.15 |12000| 250 |0.08 |0.15 |12000| 250 |0.08 |O0.15
16 17,000 450 |0.12 | 0.3 15000| 300 |0.08 |0.15 |12000| 250 |0.08 |0.15 |12000| 250 |0.08 |0.15
15" |20 . | 17,000 450 |0.12 | 03 15000 300 |0.08 |0.15 |12000| 250 |008 |0.15 |12000| 250 |0.08 |0.15
25 03 17,000 450 |0.12 | 024 |15000| 300 |0.08 |0.12 |12000| 250 |0.08 |O0.1 12000 250 |0.075 (0.1
30 17,000 450 |0.12 | 024 |15000| 300 |0.08 |0.12 |12000| 250 |0.08 |O0.1 12000| 250 |0.075 (0.1
35 13,000 300 | 0075 | 0.2 12,000| 200 |0.06 |O0.1 9,600 150 |0.06 |0.1 9,600 150 |0.05 |0.1
2° |386 17,000 450 |0.12 | 024 |15000| 300 |0.08 |0.12 |12000| 250 |0.08 |O0.1 12000 250 |0.075 (0.1
8 16,500 | 1,050 | 0.2 056 (16,500 700 |[O0.1 028 |13500| 500 (0.1 028 | 13500| 500 |0.1 0.2
10 16,500 | 1,050 | 0.2 056 |16,500| 700 |0.1 028 |13500| 500 |O.1 028 | 13500| 500 (0.1 0.2
12 16,500 | 1,060 | 0.2 056 |16,500| 700 |0.1 028 |13500| 500 |O.1 028 |13500| 500 |[0.1 0.2
16 14,000 750 |0.15 | 056 |13,000| 500 |O0.1 028 | 10,000 300 (0.1 028 | 10,000| 300 (0.1 0.2
1 05" |20 0.3° | 14,000 750 |0.15 | 056 |13,000| 500 |O0.1 0.28 | 10,000 300 (0.1 0.28 | 10,000| 300 (0.1 0.2
25 11,000 375 |0.15 | 042 |10000| 250 |O.1 0.21 8,000| 200 |0.1 0.18 8,000| 200 |006 |O0.1
30 11,000 375 |0.15 | 042 | 10,000 250 |O.1 0.21 8,000 | 200 |0.1 0.18 8,000 200 |0.06 |O0.1
35 11,000 375 |0.15 | 042 |10000| 250 |O0.1 0.21 8,000| 200 |0.1 0.18 8,000| 200 |0.06 |O.1
40 11,000 375 |0.15 | 042 |10000| 250 |O.1 0.21 8,000| 200 |0.1 0.18 8,000| 200 |0.06 |O0.1
RR W /R
Depth of Cut WA
-l TR
1. 5 E RN AR , RIM RS NETIRIS 1. Highly rigid machines and tool holders should be used. If not, machining should be kept
2. B AIRERE TERNBEHEE. below above-mentioned conditions.
3IBRIEIN TSRS S TS AIal 2 A E D B EIE R, Tool vibrations should be kept at a minimum level for maximum accuracy.
4 [N £ T I T A S S R T ToREZE 70% 575, Use an air blow or a suitable cutting fluid with high smoke retardant properties.

5. @13 CAM BEH FRIGEPHIRIEAE AL B AR AN T,
6. IR A A Bl I AR R 11 E PR R,

7RI R BB A LR SRR A .

8. I A A B TS ER S AT B IS SN T 544

9 FRTRARIZERAT, BOSHARAVEERILL IR,

10. ERSHRNSE, BIRESSIRN TSR,

IR AERTHEIN TGRS T,

2. S HERPIEIN T RSN B B4R,

B ATRB N SRR R E A R S IBAIIBERE DR .
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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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. tﬂﬁ”z‘%1¢§§ Cutting Conditions

WXL-PC-EBD #R#tI#E regular Milling

B—m
P LE . A 3 i
BT - ARERW VEREN - FREsN
‘t)J g DDIPJ*:I' %@ : %ﬁ‘éﬁ Mild Steel - Carbon Steel Hardened Steel- Prehardened Steel
ﬁu E ey et} O ey FC250 - $S400 - S55C - NAKE5 SKT-SKDB1- NAK55-NAKBO - HPM1 - DH* *
(iG] ~32HRC 33 ~41HRC 42 ~50HRC
&9 R | i e IR (mm) e ) | TIRE (mm) | TIRE (mm)
= ch R %ﬁgg 5%& RtJJ E @éfé?F ‘Eﬁigg Depth of Cut @Sﬁ?gdg ﬁ’;@'%’g Depth of Cut ES%EF ‘&ﬁce'é%’g Depth of Cut @§§§F l&ﬁ%’é%fg Depth of Cut
14:5: én 2 | heigs| (min=1) | (mm/min) ap Pf (min=") | (mm/min) [ gp Pf (min=") | (mm/min) [ gp Pf (min=") | (mm/min) [ @p Pf
o
i% % 16 16,500 | 1,050 | 0.2 056 |16500| 700 |0.1 028 |13500| 500 |0.1 028 |13500| 500 |0.1 0.2
W 20 14,000 750 | 0.2 056 (13,000 500 |O0.1 028 |10,000| 300 (0.1 028 |10,000| 300 |0.1 0.2
>|_< 25 14,000 750 |0.15 | 056 |13000| 500 |O0.1 028 |10,000| 300 (0.1 028 |10,000| 300 (0.1 0.2
":, 30 11,000 375 |0.15 | 042 |10,000| 250 |O0.1 0.21 8,000 | 200 |O0.1 0.18 8,000| 200 |0.08 |O0.1
(F 1° |35 11,000 375 |0.15 | 042 |10,000| 250 |O0.1 0.21 8,000 | 200 |O0.1 0.18 8,000| 200 |0.08 |O0.1
E 40 11,000 375 |0.15 | 042 |10,000| 250 |O0.1 0.21 8,000| 200 |O0.1 0.18 8,000| 200 |0.06 |O0.1
D 50 11,000 375 |0.15 | 042 | 10,000 250 |O0.1 0.21 8,000 | 200 |O0.1 0.18 8,000 | 200 |0.06 |O0.1
- 60 03 11,000 375 |0.15 | 042 | 10,000 | 250 |O.1 0.21 8,000 | 200 |0.1 0.18 8000| 200 |(0.06 |O.1
70 ' 11,000 375 |0.15 | 042 |10,000| 250 |O0.1 0.21 8,000 | 200 |0.1 0.18 8,000| 200 |0.06 |O0.1
16 16,500 | 1,050 | 0.2 0.56 (16,500 700 |O0.1 028 |13500| 500 |[0.1 028 |13500| 500 |0.1 0.2
20 16,500 | 1,050 | 0.2 056 (16,500 | 700 |O0.1 028 |13500| 500 |0.1 028 |13500| 500 |0.1 0.2
5 25 14,000 750 |0.15 | 056 |13000| 500 |O0.1 028 |10,000| 300 (0.1 028 |10,000| 300 |0.1 0.2
’ 30 14,000 750 |0.15 | 056 |13000| 500 |O0.1 028 |10,000| 300 (0.1 028 |10,000| 300 (0.1 0.2
35 14,000 750 |0.15 | 056 |13,000| 500 |O0.1 028 |10,000| 300 |O.1 028 |10,000| 300 |O0.1 0.2
415 11,000 375 |0.15 | 042 |10,000| 250 |O0.1 0.21 8,000 | 200 |0.1 0.18 8,000| 200 |0.06 |O0.1
2° |315 14,000 750 |0.15 | 056 |13000| 500 |O0.1 028 |10,000| 300 (0.1 028 |10,000| 300 (0.1 0.2
8 15,000 | 1,200 | 0.2 0.84 | 9500| 800 |0.15 |042 7500| 600 |0.15 |042 7500| 600 |0.15 |03
10 15,000 | 1,200 | 0.2 0.84 | 9500| 800 |0.15 |042 7500| 600 |0.15 |042 7500| 600 |0.15 |03
12 12,000 900 | 0.2 0.84 | 9500| 600 |0.15 |042 7500| 400 |0.15 |0.36 7500| 400 |0.15 |03
16 10,000 900 | 0.2 0.84 | 9500| 600 |0.15 |042 7500| 400 |0.15 |0.36 7500| 400 |0.15 |03
05 20 10,000 450 | 0.2 0.84 | 8500| 300 |0.15 |042 6,500| 250 |0.15 |0.36 6,500 250 |0.15 |0.3
' 25 10,000 450 | 0.2 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 | 0.2 084 | 8500| 300 |0.15 |042 6500| 250 |0.15 |03 6,500| 250 |0.09 |0.15
35 10,000 450 | 0.2 0.84 | 8500| 300 |0.15 |042 6,500 250 |0.15 |0.3 6,500| 250 |0.09 |0.15
40 9,000 375 | 0.2 084 | 7500| 250 |0.15 |042 6,000 200 |0.15 |0.3 6,000 200 |0.09 |0.15
50 9,000 375 | 0.2 084 | 7500| 250 |0.15 |042 6,000 200 |0.15 |03 6,000 200 |0.09 |0.15
20 10,000 900 | 0.2 0.84 | 9500| 600 |0.15 |042 7500| 400 |0.15 |0.36 7500| 400 |0.15 |03
25 10,000 450 | 0.2 0.84 | 8500| 300 |0.15 |042 6,500| 250 |0.15 |0.36 6,500 250 |0.15 |0.3
15 30 05" 10,000 450 | 0.2 084 | 8500| 300 |0.15 |042 6,500| 250 |0.15 |0.36 6500| 250 |0.15 |03
i 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 | 8500| 300 |0.15 |042 6,500 250 |0.15 |0.3 6,600| 250 |0.09 |0.15
50 9,000 375 | 0.2 084 | 7500| 250 |0.15 |042 6,000 200 |0.15 |0.3 6,000 200 |0.09 |0.15
60 9,000 375 | 0.2 084 | 7500| 250 |0.15 |042 6,000 200 |0.15 |03 6,000 200 |0.09 |0.15
70 9,000 375 | 0.2 084 | 7500| 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 | 9500| 600 |0.15 |042 7500| 400 |0.15 |0.36 7500| 400 |0.15 |03
25 10,000 450 (025 | 084 | 8500| 300 |0.15 |042 6,500| 250 |0.15 |0.36 6,500| 250 |0.15 |03
30 10,000 450 (025 | 084 | 8500| 300 |0.15 |042 6,600 250 |0.15 |0.36 6,500 250 |0.15 |03
15 35 10,000 450 (025 | 084 | 8500| 300 |0.15 |042 6,500| 250 |0.15 |0.36 6500| 250 |0.15 |0.3
~ |40 10,000 450 025 | 084 | 8500| 300 |0.15 |042 6,500| 250 |0.15 |0.36 6500| 250 |0.15 |03
50 10,000 450 | 0.2 0.84 | 8500| 300 |0.15 |042 6500| 250 |0.15 |03 6,500| 250 |0.09 |0.15
62.5 10,000 450 | 0.2 0.84 | 8500| 300 |0.15 |042 6,500 250 |0.15 |0.3 6,500| 250 |0.09 |0.15
475 10,000 450 {025 | 084 | 8500| 300 |0.15 |042 6,500| 250 |0.15 |0.36 6,600 250 |0.15 |0.3
IS WW ap
Depth of Cut Z Z 2
P

T

=1
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Work Material CEEEr- Caseer Alay FC250 - SS400 - S55C - NAKS5 SKT-SKDB1- NAKE5:-NAKBO- HPM - DH* * gz
~32HRC 33 ~41HRC 42 ~50HRC EUUE)
o | 58| ax [ eraiaens] DRRGY) measions] TRR00) oeasuens JRR0n) (owaslsssel DRR0 550
an Catngdnge | (MIn~") | (mm/min) [ gp Pf (min=") | (mm/min) [ gp Pf (min=) | (mm/min) [ gp Pf (min=) | (mm/min) [ gp Pf 1425
20 9,000 900 |05 128 | 76500 600 |0.2 0.64 6,000| 400 |02 0.6 6,000 400 |02 04 % @
30 7,000 600 | 0.5 128 | 6000| 400 |0.2 0.64 5000| 250 (0.2 0.6 5000| 250 (0.2 04 W
1" |40 7,000 600 | 0.4 128 | 6000 400 |02 0.64 5000| 250 |02 0.56 5000 250 |0.12 |03 )|_<
2 50 05" | 7,000 600 | 0.4 128 | 6000 400 |02 0.64 5000| 250 |02 0.56 5000| 250 |0.12 |02 Il—’
60 5,000 375 |0.35 | 128 | 5000, 250 |0.2 0.64 4000, 200 |0.2 0.56 4000 200 |0.12 |02 (?,
15° |44.2 7,000 600 | 0.5 128 | 6000| 400 |02 0.64 5000, 250 |02 06 5000 250 |0.2 04 E
2° |34 7,000 600 | 0.5 128 | 6000 400 |02 0.64 5000| 250 |02 0.6 5000 250 |0.2 05 D
30 7,000 750 | 0.6 18 6,600 | 500 (025 |09 5000| 400 (025 |07 5000| 400 |025 |05
1" 140 6,000 750 | 0.6 1.8 5000| 500 (025 |08 4,000| 250 |025 |0.7 4000| 250 |025 |05
o5 60 05 5,000 600 | 04 18 4,000| 400 025 |09 4,000| 200 |025 |06 4,000| 200 |02 0.25
. |26.9 9,000 | 1,350 | 0.6 18 6,600 900 (025 |09 5000 750 |025 |07 5000 750 |025 |05
18 65.1 6,000 750 | 0.6 18 5000| 500 (025 |0.9 4000 250 |0.25 |07 4000 250 |0.25 |05
2° |50.1 6,000 750 | 0.6 1.8 5000| 500 (025 |09 4,000| 250 |025 |07 4,000| 250 |025 |05
30 7,000| 1,200 |0.75 | 24 5500| 800 |03 12 4500| 600 |03 0.96 4500| 600 |03 0.6
40 5,000 600 |0.75 | 24 4,000 | 400 |03 12 4,000, 300 |03 0.96 4,000 300 |03 0.6
1 50 5,000 600 | 0.6 24 4,000| 400 |03 12 4,000 300 |03 0.96 4,000| 300 |03 0.6
3 60 05 5,000 600 | 0.6 24 4,000| 400 |03 12 4,000| 300 |03 0.96 4,000| 300 |03 0.6
70 5,000 600 | 0.6 24 4,000| 400 |03 12 4,000 300 |03 0.96 4,000 300 |03 0.3
80 5,000 600 | 045 | 24 4,000| 400 |02 1.2 4,000, 300 |02 0.96 4,000, 300 |02 0.3
15" 149 5,000 600 | 0.6 24 4,000| 400 |03 12 4,000| 300 |03 0.96 4,000| 300 |03 0.6
2° |36 7,000| 1,200 |0.75 | 24 5500| 800 |03 12 4500| 600 |03 0.96 4500| 600 |03 0.6
a 3 |355 05" 4,800 670 | 0.8 3.2 4,000| 480 |04 1.6 3600| 360 |04 1.28 3600| 290 |04 0.85
15" |54.5 4,000 560 | 0.8 3.2 3200| 380 |04 1.6 3200 320 |04 1.28 3200 260 |04 0.85
5 3" |395 05 3,800 610 |1 4 3200| 450 |05 2 2,800| 340 |05 16 2800 280 |05 1.07
1.5 |585 3,200 510 |1 4 2500| 350 |05 2 2500| 300 |05 16 2500 250 |05 1.07
6 3 |60 05 3,200 580 | 1.2 4.8 2600 | 420 |06 24 2400| 340 |06 1.92 2400| 290 |06 1.28
15" 180 2,700 480 | 1.2 4.8 2,100 | 340 |06 24 2,100 300 |06 1.92 2,100 250 |06 1.28
iRE W/ﬂao
Depth of Cut A A
i T-&

1 IEEFANIME S AOHLARFNTIR , RN LIRS

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

2. BRA PR T BB EIEE.

SIBERIEIN TP RHME RIS TUS AR RIEE D AT,

4. FEM ARSI LRSS IRTIR A IR RIEE 70% A,
5. @13 CAM BEH PRI EPEI REBA SURIE R S B BB AN T,
6. IR R A A Bl A R 11 E P R,
7RI REBS A LA ISP AR,

8. IR R E A S I TR R RS A SE LRI T4
9 BEIRTTIRIRRIZRAT , EoaH AREVEEERILLIE AR,
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below above-mentioned conditions.

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

Use an air blow or 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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. tﬂ ﬁ”%ﬁ:;ﬁ Cutting Conditions

WXL-PC-EBD =i#Et#l High-speed Milling

E—
TSEEMIFRN - RN & - FREEN
g2 ITHE #- e AR e .
7= Work Material Gl Gy Aley FC250 - SS400 - S55C - NAK55 SKT-SKDB1- NAKE5-NAKBO - HPM1 - DH# *
ﬁ”ﬂi ~32HRC 33 ~41HRC 42 ~50HRC
=8 o |58 a R esaiasns] DRRG wasiicns] D380 ommslasms] DRRGY) (o sems] TR0
142 = én g %ﬁ%‘gﬁg‘;‘fg (min=) | (mm/min) [ gp Pf (min=") | (mm/min) | gp Pf (min=") | (mm/min) [ gp Pf (min=") | (mm/min) [ @p Pf
i% % 1 50,000 | 440 |0.007 | 0.01 |50,000| 360 |0.005 | 0.005 | 50,000 340 | 0.005 | 0.005 | 50,000 340 | 0.005 | 0.005
W 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
X 05 | 2 50,000 | 360 | 0.007 | 0.01 |45000| 300 |0.005 |0.005 | 45,000 280 | 0.005 | 0.005 | 45,000 280 | 0.005 | 0.005
I'l:_, 01 25 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
C 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
IE 2 50,000 | 440 |0.007 | 0.01 |50,000| 360 |0.005 |0.005 | 50,000 340 | 0.005 | 0.005 | 50,000 340 | 0.005 | 0.005
B 1 25 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
3 50,000 | 320 |0.007 | 0.01 |38,000| 230 |0.005 |0.005 | 38,000 210 | 0.005 | 0.005 | 37,000 200 | 0.005 | 0.005
05" 2 50,000 | 730 | 0.007 | 0.02 |50,000| 600 |0.005 |0.01 | 50,000 570 | 0.005 [0.01 | 50,000 570 | 0.005 | 0.005
015 3 03 50,000 | 580 | 0.007 | 0.01 |45,000, 480 |0.005 | 0.005 | 45,000 450 | 0.005 | 0.005 | 45,000 450 | 0.005 | 0.005
1 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 5 03 45,000| 480 |0.007| 002 |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 |45000| 550 |0.008 |0.015 | 45,000 520 | 0.008 | 0.015 | 45,000 520 | 0.008 | 0.01
1 5 48,000 | 540 | 0007 | 002 |43000| 500 |0.005 | 0.01 |43,000 470 | 0.005 | 0.01 | 43,000 470 | 0.005 | 0.01
6 45,000| 480 |0.007 | 0.02 |40,000| 420 |0.005|0.01 | 40,000 400 | 0.005 | 0.01 | 40,000 400 | 0.005 | 0.01
4 50,000 | 1,200 | 0.015 | 0.04 |48,000| 900 |0.01 |0.02 |48,000 850 | 0.01 |0.02 | 48,000 850 | 0.01 |0.015
05 6 38,000 940 |0.015| 0.02 |38,000|, 500 001 |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
10 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 148000 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
10 30,000 | 760 |0.007 | 0.02 |30,000| 400 |0.0050.01 |30,000 380 | 0.005 | 0.01 | 29,000 360 | 0.005 | 0.01
12 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 | 1,200 002 |0.03 |50,000| 1,100 |0.02 |0.03 |50000| 1,100 | 0.02 |0.03
4 50,000 | 1,350 | 0.03 | 0.06 |45,000| 1,000 | 002 |0.03 | 45,000 950 | 0.02 |0.03 | 45,000 950 | 0.02 |0.03
6 35,000 960 |0.015| 0.04 |30,000| 680 |0.01 |0.02 | 30,000 640 | 0.01 |0.02 | 30,000 640 | 001 |0.02
05 | 8 30,000 720 |0.015| 0.04 |26,000| 600 001 |0.02 |26,000 570 | 001 |0.02 | 25,000 540 | 001 |0.02
10 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
12 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 0.3° |30,000| 400 |0.007| 0.04 |26,000| 380 |0.005 | 0.02 | 26,000 360 | 0.005 | 0.02 | 25,000 300 | 0.005 | 0.01
4 50,000 | 1,350 | 0.03 | 0.06 |45,000| 1,000 | 002 |0.03 | 45,000 950 | 0.02 |0.03 | 45,000 950 | 0.02 |0.03
6 35,000 960 |0.015| 0.04 |30,000| 680 001 |0.02 | 30,000 640 | 0.01 |0.02 | 30,000 640 | 0.01 |0.02
1 8 35,000 960 |0.015| 0.04 |30,000| 680 001 |0.02 | 30,000 640 | 001 |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 | 001 |0.02 | 25,000 540 | 001 |0.02
12 30,000 720 |0.015| 0.04 26,000 | 600 |0.01 |0.02 | 26,000 570 |0.01 |0.02 | 25,000 540 | 001 |0.02
16 30,000 | 500 |0.015| 0.04 |26,000| 480 001 |0.02 | 26,000 450 | 0.01 |0.02 | 25,000 380 | 0.01 |0.02
4 50,000 | 1,750 | 0.06 | 0.16 |48,000| 1,600 | 004 |0.08 |48000| 1,500 | 0.04 |006 |48000| 1,500 | 0.04 |0.04
05 6 43,000 | 1,600 | 0.045| 0.1 [34,000| 950 003 |0.05 | 34,000 900 | 0.03 |0.05 | 34,000 900 | 0.02 |0.025
8 32,000 | 1,250 |0.045| 0.1 |30,000| 800 |0.03 |0.05 | 30,000 760 |0.03 |0.05 | 30,000 760 | 0.02 |0.025
04 12 0.3" |24,000| 720 |0.01 0.04 |23,000| 450 |0.005|0.01 |23000 420 | 0.005 | 0.01 | 23,000 420 | 0.005 | 0.025
8 43,000 | 1,600 | 0.045| 0.1 [34,000| 950 003 |0.05 | 34,000 900 | 0.03 |0.05 | 34,000 900 | 0.02 |0.025
1 12 32,000 | 1,250 |0.045| 0.1 |30,000| 800 |0.03 |0.05 | 30,000 760 |0.03 |0.05 | 30,000 760 | 0.02 |0.025
16 24,000 | 720 |0.01 0.04 |23,000| 450 |0.005|0.01 |23000 420 | 0.005 | 0.01 | 23,000 420 | 0.005 | 0.015
iRE WMBD
Depth of Cut 7 ‘B/—‘ V%
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Work Material Copper- Copper Alloy FC250 - SS400 - S55C - NAK5S SKT-SKD61- NAKES-NAKBO- HPM1- DH# # =
~32HRC 33 ~41HRC 42 ~50HRC %Uﬁ)
n |B8[ ax [0 mrmmaems) JRRGY msssagss) DRR) [esmelaems| DRNGY |messagEs] DRROn 0 SRS
én Catngnge| (MIN™" | (mm/min) [ gp Pf (min=") | (mm/min) [ gp Pf (min=) | (mm/min) [ gp Pf (min=) | (mm/min) [ gp Pf 1425
6 47,000 | 2,850 | 0.075| 0.2 |36,000| 2,300 |0.05 |O0.1 36,000 | 2,100 |0.05 |0.08 |36,000| 2,100 |0.05 |0.05 455(%
8 30,000 | 2,350 | 0.075| 0.15 |27,000| 1,700 |0.05 |O0.1 27,000| 1,600 005 |0.08 |27,000| 1,600 |0.05 |0.05 W
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| 1500 |0.05 |0.05 X
12 24,000 | 1,400 | 0.015| 0.04 (22,000 | 1,100 |0.01 |0.02 |22000| 1,000 |0.01 |0.05 |21,000 950 | 0.01 |0.02 IT
05 16 24,000 | 1,000 | 0.015| 0.04 |22,000 770 |0.01 |0.02 |22000 700 |0.01 |0.02 |21,000 680 | 0.01 |0.02 E
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 EB)
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 |22000| 1,000 |0.01 |0.02 |21,000 950 | 0.01 |0.02
20 24,000 | 1,000 | 0.015| 0.04 |22,000 770 |0.01 |0.02 | 22,000 700 |0.01 |0.02 |21,000 680 |0.01 |0.015
25 24,000 | 1,000 | 0.015| 0.04 |22,000 770 |0.01 |0.02 | 22000 700 |0.01 |0.02 |21,000 680 |0.01 |0.015
0.5 1 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 | 2,850 | 0.075| 0.2 |36,000| 2,300 |0.05 |0.1 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 |005 |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 |22000| 1,000 |0.01 |0.02 |21,000 950 | 0.01 |0.02
20 24,000 | 1,400 | 0.015| 0.04 |22,000| 1,100 |0.01 |0.02 |22000| 1,000 |0.01 |0.02 |21,000 950 | 0.01 |0.02
25 24,000 | 1,400 | 0.015| 0.04 (22,000 | 1,100 |0.01 |0.02 |22000| 1,000 |0.01 |0.02 |21,000 950 | 0.01 |0.02
30 24,000 | 1,000 | 0.015| 0.04 22,000 770 |0.01 |0.02 | 22000 700 |0.01 |0.02 |21,000 680 | 0.01 |0.02
35 24,000 | 1,000 | 0.015| 0.04 |22,000 770 |0.01 |0.02 |22000 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 | 002 |22000| 1,000 |0.01 |0.02 |21,000 950 | 0.01 |0.02
05" 12 30,000 | 2,000 |0.09 | 021 |25000| 1,700 |0.06 |0.12 |25000| 1,600 |0.06 |O.1 25,000 | 1,600 |0.06 |0.06
25 24,000 | 1,000 | 0.02 0.04 22,000 770 | 0.015 | 0.02 | 22,000 700 | 0.015 [0.02 | 21,000 680 | 0.015 | 0.03
06 |1 12 03 30,000 | 2200 |0.09 | 021 |25000| 2,000 |0.06 |0.12 |25000| 2,000 |0.06 |O.1 25,000 | 1,900 |0.06 |0.06
25 30,000 | 2,000 |0.04 | 021 |25000| 1,700 |0.06 |0.09 |25000| 1,600 |{0.06 |0.05 |25000| 1600 |0.02 |0.03
15 12 30,000 | 2,200 | 0.09 0.21 25,000 | 2,000 |0.06 |0.12 |25000| 2,000 |0.06 |0.1 25,000 | 1,900 |0.06 |0.06
25 30,000 | 2,000 |005 | 021 |25000| 1,700 |0.06 |0.12 |25000| 1,600 |0.06 |O.1 25,000 | 1,600 |0.05 |0.06
PIRE W/L ap
Depth of Cut A
BN T—®&

1.5 RIS AIFARFNTINE , RIS ZER TBTIAIS . Highly rigid machines and tool holders should be used. If not, machining should be kept

below above-mentioned conditions.

2. BRAPREEHI T BRI EIEE.

3SR THEME RS ST HIa 2 & WD BT HA. ;2; 'LI'JooI vibratiglns should be glept ata m}lnirgum Ihe\éel rﬁor makximum gccuracy.
g 5 e Tals < . se an air blow or a suitable cutting fluid with high smoke retardant properties.
4 ?IIX%EBtDﬁUEY‘f@EIﬁEhw’**Pﬁ%E%Fﬂﬁg 702&?;“ 4. For the milling of corners or removal of residue, reduce the cutting depth and feed to 70%.
5. 1BIT CAV B PRI RO R I\ BURE I ST IR E IR AN T 5. More stable high-feed machining in corners can be attained by setting an R insertion or
rpmpuibiiradralliidiic St sl "
6. DRI AR AR A BN A BRI A 518 AR, deceleration on the CAM or machine side.
7ARRHIN R ERTIEFEU RS RS R, 6. When cutting load fluctuates (in the corners, etc.) or when high precision is
8 IR A AR KN TS Bk R 1BIE PN T 554 required, be sure to control the rotational speed.
9. EEE TS RIABIERAT, B RIS ER PR, 7. When cutting at greater than the recommended cutting angle, reduce the feed.
W HeE, ERIESTIRINT &, 8. When cutting load is fluctuating, or when higher milling accuracy is required, keep
:?Eﬁﬁgfi?%?*ﬁﬁlﬁg‘f*’:%-%Imﬁﬂp machining conditions below the above-mentioned values.
' Rl o = 9. When the rotational speed does not meet the recommended conditions, reduce the feed in
12 SEPIRARAN TR ASEIRT). proportion to the RPM that is suitable for your machine.
BRI B RS R A ZI BRI E IR IR T, 10. The chart above is intended as general guidelines for reference only. The given values
should be adjusted individually based on actual machining conditions.
11. 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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. tﬂ ﬁ”%ﬁ:;ﬁ Cutting Conditions

WXL-PC-EBD =i#Et#l High-speed Milling

B
TSEEMIFRN - RN & - FREEN
g2 ITHE #- e AR e .
/= Wi el Comee- CopRar Ay FG250 - S3400 - S55C - NAKES SKT- SKDB1- NAKEE- NAKBO - HPM1 - DH# #
ﬁuﬂi ~32HRC 33 ~41HRC 42 ~50HRC
=8 o |58 a R esaiasns] DRRG wasiicns] D380 ommslasms] DRRGY) (o sems] TR0
14:5: én g %ﬁ%‘gﬁg‘;‘fg (min=") | (mm/min) [ gp Pf (min=") | (mm/min) | gp Pf (min=") | (mm/min) [ gp Pf (min=") | (mm/min) [ @p Pf
i% g 8 32,000 | 3,000 |0.12 0.3 |30,000| 2,900 |0.075|0.15 | 30,000| 2,700 |0.075|0.12 | 30,000| 2,700 | 0.075 | 0.1
W 10 30,000 | 2,650 | 0.12 0.3 |24,000| 2,300 |0.075|0.15 | 24,000| 2,100 |0.075|0.12 |24,000| 2,100 | 0.075 | 0.1
X 12 30,000 | 2,400 | 0.12 0.3 |24,000| 2,000 | 0.075|0.15 | 24,000 | 1,900 |0.075 |0.12 | 24,000 | 1,900 |0.075 | 0.1
I'l:_) 05 16 24,000 | 1,400 |0.12 0.2 |21,000| 1,400 |0.075|0.1 21,000 | 1,300 |0.075|0.09 |21,000| 1,300 |0.05 |0.06
C 20 22,000 | 1,400 | 0.1 0.2 18,000 | 1,200 |0.05 |O.1 18,000 | 1,100 | 0.05 |0.07 17,000 | 1,100 | 0.03 |0.03
IE 25 22,000 | 1,100 | 0.1 0.2 |18,000| 1,000 005 |O.1 18,000 900 | 0.05 |0.07 | 17,000 900 | 0.02 |0.03
B 30 22,000 | 1,100 | 0.075| 0.2 18,000 | 1,000 | 0.035 | 0.1 18,000 900 | 0.035 | 0.07 17,000 900 | 0.01 0.03
35 20,000 | 1,000 | 0.05 0.2 17,000 | 9,000 |0.03 |O0.1 17,000 800 | 0.03 |0.07 15,000 800 | 0.01 0.03
10 32,000 | 3,000 | 0.12 0.3 |[30,000| 2,900 |0.075|0.15 | 30,000 | 2,700 | 0.075 |0.12 | 30,000 | 2,700 | 0.075 | 0.1
12 30,000 | 2650 | 0.12 0.3 |24,000| 2,300 |0.075|0.15 | 24,000 | 2,100 |0.075|0.12 |24,000| 2,100 | 0.075 | 0.1
16 30,000 | 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 0.2 |21,000| 1,400 |0.075 |0.1 21,000 | 1,300 |0.075 |0.09 |21,000| 1,300 |0.05 |0.06
25 22,000 | 1,400 | 0.1 0.2 18,000 | 1,200 |0.05 |O0.1 18,000 | 1,100 | 0.05 |0.09 17,000 | 1,100 | 0.05 |0.06
30 22,000 | 1,400 | 0.07 0.2 18,000 | 1,200 |0.05 |O0.1 18,000 | 1,100 | 0.05 |0.07 17,000 | 1,100 | 0.03 |0.03
35 22,000 | 1,100 | 0.07 0.2 18,000 | 1,000 |0.05 |O.1 18,000 900 | 0.05 |0.07 17,000 900 | 0.02 |0.03
10 32,000 | 3,000 |0.12 0.3 |30,000| 2,900 |0.075|0.15 | 30,000| 2,700 |0.075|0.12 | 30,000| 2,700 | 0.075 | 0.1
12 32,000 | 3,000 |0.12 0.3 |30,000| 2,900 |0.075|0.15 | 30,000| 2,700 |0.075|0.12 | 30,000| 2,700 | 0.075 | 0.1
16 30,000 | 2400 |0.12 0.3 |24,000| 2,000 |0.075|0.15 | 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 |O0.1
25 24,000 | 1,400 | 0.1 0.2 |21,000| 1,400 |0.075|0.1 21,000 | 1,300 |0.075|0.09 |21,000| 1,300 |0.05 |0.06
30 24,000 | 1,400 | 0.1 0.2 |21,000| 1,400 |0.075 |0.1 21,000 | 1,300 |0.075|0.09 |21,000| 1,300 |0.05 |0.06
35 22,000 | 1,400 | 0.05 0.2 18,000 | 1,200 |0.05 |O.1 18,000 | 1,100 | 0.05 |0.07 17,000 | 1,100 | 0.02 |0.03
2 38.6 24,000 | 1,400 | 0.1 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 | 3,350 |0.15 | 04 |25,000 | 2,600 |0.1 0.2 25,000 | 2400 | 0.1 0.2 23,000 | 2,200 | 0.1 0.2
10 22,000 | 3,050 | 0.15 04 20,000 | 2,400 |0.1 0.2 20,000 | 2,200 | 0.1 0.2 19,000 | 2,000 | 0.1 0.2
12 22,000 | 3,050 | 0.15 04 20,000 | 2,400 |0.1 0.2 20,000 | 2,200 | 0.1 0.2 19,000 | 2,000 | 0.1 0.2
16 15,000 | 2,400 | 0.15 0.3 15,000 | 1,800 | 0.1 0.2 15,000 | 1,700 | 0.1 0.2 14,000 | 1,500 | 0.1 0.2
05" |20 15,000 | 2,200 | 0.15 0.2 14,000 | 1,700 | 0.1 0.1 14,000 | 1,600 | 0.1 0.1 13,000 | 1,400 | 0.1 0.1
25 12,000 | 1,200 | 0.1 0.2 12,000 | 1,200 |0.05 |O0O.1 11,000 | 1,100 |0.05 |O.1 10,000 | 1,000 |0.05 |O.1
30 12,000 | 1,000 | 0.1 0.2 12,000 | 1,000 |0.05 |O.1 11,000 900 |0.05 |0.1 10,000 800 |0.05 |O0.1
35 12,000 | 1,000 | 0.075 | 0.2 12,000 | 1,000 | 0.03 |O0.1 11,000 900 | 0.03 |0.1 10,000 800 | 0.03 |O0.1
40 12,000 800 | 0.05 0.2 12,000 800 | 0.02 |0.1 11,000 800 |0.02 |0.1 10,000 700 | 0.02 |0.1
16 22,000 | 3,050 | 0.15 04 20,000 | 2,400 |0.1 0.2 20,000 | 2,200 | 0.1 0.2 19,000 | 2,000 | 0.1 0.2
20 15,000 | 2400 | 0.15 0.3 15,000 | 1,800 | 0.1 0.2 15,000 | 1,700 | 0.1 0.2 14,000 | 1,500 | 0.1 0.2
25 15,000 | 2,200 |0.15 | 0.2 |14,000| 1,700 | 0.1 0.1 14,000 | 1,600 | 0.1 0.1 13,000 | 1400 |0.1 0.1
1 30 0.3° |14,000 | 2,200 | 0.15 0.2 14,000 | 1,700 | 0.1 0.1 14,000 | 1,600 | 0.1 0.1 13,000 | 1,400 |0.07 |O.1
1 35 12,000 | 1,200 | 0.1 0.2 12,000 | 1,200 |0.05 |O0.1 11,000 | 1,100 |0.05 |O.1 10,000 | 1,000 |0.05 |O.1
40 12,000 | 1,000 | 0.1 02 |[12,000| 1,000 |0.05 |O.1 11,000 900 |0.05 |0.1 10,000 800 |0.05 |0.1
50 12,000 | 1,000 | 0.075| 0.2 12,000 | 1,000 | 0.03 |O0.1 11,000 900 | 0.03 |0.1 10,000 800 | 0.03 |0.1
60 12,000 800 | 0.05 0.2 12,000 800 | 0.02 |0.1 11,000 800 |0.02 |O0.1 10,000 700 | 0.02 |0.1
70 12,000 800 | 0.03 | 0.1 12,000 800 | 0.01 |0.05 | 11,000 800 |0.01 |0.05 | 10,000 700 | 0.01 |0.05
16 22,000 | 3,050 | 0.2 04 20,000 | 2,400 |0.1 0.2 20,000 | 2,200 | 0.1 0.2 19,000 | 2,000 | 0.1 0.2
20 22,000 | 3,050 | 0.2 04 20,000 | 2,400 |0.1 0.2 20,000 | 2,200 | 0.1 0.2 19,000 | 2,000 | 0.1 0.2
15° 25 15,000 | 2400 | 0.15 0.3 15,000 | 1,800 | 0.1 0.2 15,000 | 1,700 | 0.1 0.2 14,000 | 1,500 | 0.1 0.2
30 15,000 | 2,200 | 0.15 0.2 14,000 | 1,700 | 0.1 0.1 14,000 | 1,600 | 0.1 0.1 13,000 | 1,400 | 0.1 0.1
35 15,000 | 2,200 | 0.15 0.2 14,000 | 1,700 | 0.1 0.1 14,000 | 1,600 | 0.1 0.1 13,000 | 1,400 | 0.1 0.1
415 12,000 | 1,200 | 0.1 0.2 12,000 | 1,200 |0.05 |O0O.1 11,000 | 1,100 |0.05 |O0O.1 10,000 | 1,000 |0.05 |O.1
2 31.5 15,000 | 2,400 | 0.15 0.3 15,000 | 1,800 | 0.1 0.2 15,000 | 1,700 | 0.1 0.2 14,000 | 1,500 | 0.1 0.2
IR W fa
Depth of Cut Z Vﬂﬂm

T—

=
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B

A~ L= ] - Ffi
. B - AN VEIEREN - FAEEN
ﬂﬂIM*# %lﬁ_] ° %ﬁ]é@ Mild Steel - Carbon Steel Hardened Steel- Prehardened Steel t)J g
Work Material CopperiConpartal oy FC250 - S5400 - S55C - NAKE5 SKT: SKD61- NAKE5-NAKBQ - HPM1 - DH:* * S
~32HRC 33 ~41HRC 42 ~50HRC %UU
= | | mee ]y YIRE (mm) SRS e YIRE (mm) SRS | ey YIRE (mm) RS | ey PHRE (mm) 9
R i?ﬁ? %i: IARE @sﬁ?ﬁ ﬁﬁ%ﬁ’g Depth of Gut nggf ngé%’g Depth of Cut @§§§F 1&},:%5}; Depth of Cut @§§§F Lfgé%’g Depth of Cut A ch
én Catngnge| (MIN~") | (mm/min) [ gp Pf (min=") | (mm/min) [ gp Pf (min=) | (mm/min) [ gp Pf (min=) | (mm/min) [ gp Pf 142 é{
8 32,000 | 4,600 | 0.2 0.6 |30,000| 4500 |0.15 |03 30,000 | 4200 0.15 |03 25,000 | 3500 |0.15 |0.3 %E 2
10 28,000 | 4,000 | 0.2 0.6 |25000| 3800 |0.15 |0.3 25,000 | 3600 |0.15 |0.3 20,000 | 2,800 |0.15 |0.3 W
12 28,000 | 4,000 | 0.2 0.6 |25000| 3,800 |0.15 |03 25,000 | 3,600 |0.15 |03 20,000 | 2,800 |0.15 |03 X
16 22,000 | 2,900 | 0.2 0.6 18,000 | 2,700 |0.156 |0.3 18,000 | 2500 |0.15 |0.3 15,000 | 2,000 [0.156 |03 IIL—_’
05 20 20,000 | 2,600 | 0.15 04 16,000 | 2,000 | 0.1 0.2 16,000 | 1,900 |0.1 0.2 13,000 | 1,500 |0.1 0.2 C
' 25 16,000 | 2,200 | 0.15 04 14,000 | 1,800 | 0.1 0.2 14,000 | 1,700 | 0.1 0.2 11,000 | 1,300 | 0.1 0.2 ||§
30 16,000 | 1,800 | 0.125 | 0.2 12,000 | 1,200 |0.05 |O0.1 12,000| 1,100 |0.05 |0.1 9,000 820 |0.05 |0.1 I:B)
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
40 12,000 800 | 0.075 | 0.1 10,000 600 | 0.03 |0.05 9,000 600 | 0.03 |0.05 7,800 480 |0.03 |0.05
50 10,000 650 | 0.05 0.1 8,000 500 | 0.02 |0.05 7,500 500 | 0.02 |0.05 6,200 400 |0.02 |0.05
20 22,000 | 2,900 | 0.2 0.6 18,000 | 2,700 |0.156 |0.3 18,000 | 2500 |0.15 |0.3 15,000 | 2,000 |0.15 |0.3
25 20,000 | 2,600 | 0.2 0.4 16,000 | 2,000 | 0.1 0.2 16,000 | 1,900 | 0.1 0.2 13,000 | 1,500 | 0.1 0.2
15 30 03 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 |0.05 |O0.1 12,000 | 1,100 |0.05 |0.1 9,000 820 |0.05 |0.1
40 16,000 | 1,800 | 0.125 | 0.2 12,000 | 1,200 |0.05 |O0.1 12,000| 1,100 |0.05 |0.1 9,000 820 |0.05 | 0.1
50 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 0.6 18,000 | 2,700 |0.15 |0.3 18,000 | 2500 |0.15 |0.3 15,000 | 2,000 [0.15 |0.3
25 20,000 | 2,600 | 0.2 04 16,000 | 2,000 | 0.1 0.2 16,000 | 1,900 |0.1 0.2 13,000 | 1,500 |0.1 0.2
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 0.4 14,000 | 1,800 | 0.1 0.2 14,000 | 1,700 |0.1 0.2 11,000 | 1,300 |0.1 0.2
' 40 16,000 | 2,200 | 0.2 04 14,000 | 1,800 | 0.1 0.2 14,000 | 1,700 |0.1 0.2 11,000 | 1,300 |0.1 0.2
50 16,000 | 1,800 | 0.125 | 0.2 12,000 | 1,200 |0.05 |0.1 12,000 | 1,100 |0.05 |0.1 9,000 820 |0.05 |0.1
62.5 12,000 | 1,000 | 0.075 | 0.1 10,000 800 | 0.03 |0.05 9,000 760 | 0.03 |0.05 7,800 590 | 0.03 |0.05
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 0.5 18,000 | 3,000 |0.2 0.5 14,000 | 2,300 | 0.2 04
30 18,000 | 3,000 | 0.4 0.5 16,000 | 2,800 | 0.2 0.4 16,000 | 2,600 | 0.2 04 12,000 | 1,900 |0.2 04
1 40 18,000 | 3,000 | 0.25 0.6 16,000 | 2,800 | 0.1 0.3 16,000 | 2,600 | 0.1 0.3 12,000 | 1,900 | 0.1 0.3
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 |O0.1 9,000 820 |0.05 |O0.1
15° | 442 18,000 | 3,000 | 0.25 0.6 16,000 | 2,800 | 0.1 0.3 16,000 | 2,600 | 0.1 0.3 12,000 | 1,900 | 0.1 0.3
2 34 20,000 | 3450 |04 0.6 18,000 | 3,200 | 0.2 0.5 18,000 | 3,000 |0.2 0.5 14,000 | 2,300 | 0.2 0.5
R /R
Depth of Cut AA
Pf
- TR
1. 15 1E FERIMEREAINARFITING , RIMRZER TRLIAIS ¢ 1. Highly rigid machines and tool holders should be used. If not, machining should be kept
Zﬁg}ﬂéf};@ié%gﬁf%ﬁ%& 52 AR/ DR 2 ?’g!ﬁv\\;ig?aot‘i/gl;rggﬂgSlrl]egecﬁggtma%nas'minimum level for maximum accuracy.
3.5 NT+4# ST EIEE RIANEDRIEIEIHF, : ° 0 é mum jeve -
+ BRI N L B R R T 0t E o i o coes oo 7 o reGub e auking ey oo 0%
5. 1813 CAM BEHURIREFAI RIEA SRR I SE ERR eSS AN T, 5. More stable high-feed machining in corners can be attained by setting an R insertion or
6. AR R AT I TAEE K RSB I5)E LR A, " deceleration on the CAM or machine side.
7RI\ R EBIS B ERTEMRMRHAERE. 6. When cgtt{)ng load ﬂuctuatels :\in the corn(-lzrs, etc(:j.) or when high precision is
| A & YERE IR S, requires , be sure to control the rotational speed. .
2Zg%;ﬁizgﬂg;g%n%ﬁf;ggg&&g?fﬁ%ué al 7. WhtzelaI cutting al: greater than the recorlnmend%d cutting angle, reduce the feed.
y \*“g’ﬁ%&?]ﬁ%’ :’fﬁﬁc““&_ﬂ TS, - ° 8. When cutting load is fluctuating, or when higher milling accuracy is required, keep
10'J:,,L';j ; IS5, IBIRIESCAN NLEAHET. machining conditions below the above-mentioned values.
N A HER TN T /SA0EN T, 9. When the rotational speed does not meet the recommended conditions, reduce the feed in
2. 85 HERHEN T RSB SR ], proportion to the RPM that is suitable for your machine.
3R BY N R S s R E AR & IEHIIE R IR 7. 10. The chart above is intended as general guidelines for reference only. The given values
should be adjusted individually based on actual machining conditions.
11. 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 t#e cutting depth is shallow, increase the cutting speed appropriately to minimize

chattering.
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Cutting Conditions

| RIEESEES
WXL-PC-EBD =i#EtT#l Hien-speed Miling

B
Er L= ] - Fifi
" BRI - AN AR - TREESN
‘t)J g HHIHH%:I' ﬂﬁ ° iﬁﬁ@ Mild Steel - Carbon Steel Hardened Steel- Prehardened Steel
\ﬁu E Work Material ETeET CEmsEr AlEy FC250 - S5400 - S55C - NAKES SKT- SKD61- NAKE5-NAK8O- HPM1 - DH# *
(iG] ~32HRC 33 ~41HRC 42 ~50HRC
AZ O B N N RE s A RE T RE N e RE
o) . |EF 4 RE (mm) 5 TRE (mm) 4 TRE (mm) 45 TR E (mm)
A= 3 R %xﬁg %t: Rtﬂm)r}mﬁgn% @g%:e%ﬁ ’&F%eﬁag Depth of Cut @sﬁijﬁ &Fce'é%_’g Depth of Cut ES%EF ‘&Fce'é%’g Depth of Cut @§§;§F ﬁpce'é%jg Depth of Cut
1425 én CutingAnge| (MY | (mm/min) [ gp Pf (min=") | (mm/min) [ gp Pf (min=") | (mm/min) [ gp Pf (min=") | (mm/min) [ gp Pf
4%% 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 | 2,400 | 0.2 0.3
W 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
X 25 60 05 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
:; ' 15° 26.9 ' 18,000 | 3,800 | 0.5 125 |16,000 | 3500 {025 |05 16,000 | 3,300 |025 |05 12,000 | 2400 |025 |05
C ' 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
|IE 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
B 30 14,000 | 4,000 | 0.6 1.25 | 12,000 | 3,200 | 0.3 0.5 12,000 | 3,000 | 0.3 0.5 9,000 | 2250 | 0.3 0.5
40 10,000 | 3,200 | 0.6 1.25 | 10,000 | 2,600 | 0.3 0.5 10,000 | 2400 | 0.3 0.5 8,000 | 1,900 |0.3 0.5
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
3 60 05 9,000 | 2,800 |04 0.75 | 9,000 | 2,000 |0.2 0.3 9,000 | 1,900 |0.2 0.3 7,000 | 1,400 |0.2 0.3
70 ' 7,000 | 2,300 | 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
80 6,000 | 2,000 | 0.3 0.75 | 6,000| 1,300 |0.15 |0.3 6,000 | 1,200 |0.15 |0.3 5,000 900 |0.15 |03
15 |49 10,000 | 3,200 | 0.6 1.25 | 10,000 | 2,600 | 0.3 0.5 10,000 | 2400 | 0.3 0.5 8,000 | 1,900 |0.3 0.5
2 36 14,000 | 4,000 | 0.6 1.25 | 12,000 | 3,200 | 0.3 05 12,000 | 3,000 | 0.3 05 9,000 | 2250 | 0.3 05
a 3 35.5 05° 9,500 | 3,000 | 0.8 12 8,000 | 2,200 |04 0.6 8,000 | 2,000 (04 0.6 7.200| 1,500 |04 0.6
15" | 545 ' 8,000 | 2,500 | 0.8 1.2 7,200 | 2,000 |04 0.6 7,200 | 1,800 |04 0.6 6,400 | 1,400 |04 0.6
5 3 395 05 7,600 | 2,700 |1 15 6,400 | 2,000 |05 0.8 6,400 | 1,800 |05 0.8 5,700 | 1,400 |05 0.8
15" | 585 ’ 6,400 | 2,300 |1 1.5 5,700 | 1,800 | 0.5 0.8 5,700 | 1,600 |05 0.8 5,100 | 1,300 |05 0.8
5 3 60 05 6,400 | 2500 | 1.2 1.8 5,300 | 1,900 |06 0.96 5300 | 1,700 |06 0.96 4,800 | 1,300 |06 0.96
15" |80 ' 5300 | 2,100 | 1.2 1.8 4,700 | 1,700 | 0.6 0.96 4,700 | 1,500 |0.6 0.96 4200| 1,200 |06 0.96
DRE WLGD
Depth of Cut A
Pf
1. B(E NI S RINLERFN IR , Rt N ATIEISAE, 1. Highly rigid machines and tool holders should be used. If not, machining should be kept
2.§7CBEE}§%UIEE’:JEE‘EA{J*§‘}% N ] . 2 ‘?’glﬂv\v/ig?z?t‘ilgr;?gugglr}iegecgggtmaﬁnas}ninimum level for maximum accuracy.
iEﬁ%ﬁﬂ%ﬁg@gﬁg&;ﬁ%xfﬁgf;EEEEEE??,%EE 3. Usean air blow or a suitable cutting fluid with high smoke retardant propérties.
emririia foqn 1 ”"Q_.‘ ":',":xn ey friye 4. For the milling of corners or removal of residue, reduce the cutting depth and feed to 70%.
Zlt%lglﬂ;Wﬂ%ﬁ%ﬂf%ﬁ;‘fﬁ;@%?@%E:;zgi;ﬁggag@&—EBUI 5. glloreI stable highﬁfegc/i\r“;‘achininﬁ in c%mers can be attained by setting an R insertion or
2 AT 3ZT R AE FEZXRESINFE=F 1R, eceleration on the or machine side.
7,1hﬁ§slt]])\%§ﬁm‘ﬁ%@L‘,TJ:ETJ%B%{%&?S@E, 6. When cutting load fluctuates (in the corners, etc.) or when high precision is
8 R A B LR B i 5 T 5 . equired, be sure to control the rotational speed.
S R S A . en cutting at greater than the recommended cutting angle, reduce the feed.
9511%@2)5%%:221, E@E¢Eﬁ£§§§1§lﬂ;ﬁﬂ%£ﬁ§i&iﬁﬁﬁo 8. When cuttiﬁg Igad is fluctuating, or when highergmiﬁing accuracy is required, keep
10. I ~1LE§W79"%° lﬁffﬂﬁéﬁ’mul' R, machining conditions below the above-mentioned values.
NAEIEHERTAEIN TGRS T, 9. When the rotational speed does not meet the recommended conditions, reduce the feed in
12. B HEEREIN TR EH B SR, proportion to the RPM that is suitable for your machine.
3.0 R B N B RS e R E EIA R A E I H L E B HIIR T, 10. The chart above is intended as general guidelines for reference only. The given values
should be adjusted individually based on actual machining conditions.
11. 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
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. t]J ﬁ”%ﬁzi Cutting Conditions
WXL-HS-EBD #REtTHEI regular miling

IR KELARBIRE R MR RIFESH KRB, Caution: Sparks generated during operation or heat caused by tool breakage can
B UFEA K IEHE. cause fire. Be sure to use all proper fire-prevention measures.
pi 1) ZEEIAEM - RN TERRNI - FRAEEN - A5EHN -
*4 ﬂﬁ_] 0 ﬂﬁﬁﬁ Mild Steel - Carbon Steel Hardened Steel - Prehardened Steel - Stainless Steel ‘t)J =1
e Copper - Copper Alloy FC250 - $3400 - S55C SKT - SKD6B1 - NAKS5 - NAK8O - HPM1 - DH * * - SUS304 \E,” %’
Materia ~32HRC 33 ~41HRC 42 ~50HRC e
EiEE | o | DRRMM) | EEEE | gesmE|  UREMM) | @i g DRRMM) | mem | e DREmm) as5
R Speed Feed Depth of Cut Speed Feed Depth of Cut Speed Feed Depth of Cut Speed Feed Depth of Cut 14: %
min=Y | mm/min) | gp Pf min=") | mm/min) [ gp Pf min=" | mm/min) | gp Pf min=Y | mm/min) | gp Pf AEE g
(%]
0.1 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 W
0.2 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 >|_<
0.3 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—|
S
04 50,000 | 2210 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 IIE
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 | 47500 | 2,250 0.02 0.05 I%
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
1.5 21,000 | 3,350 0.06 0.15 16,500 | 2,800 0.06 0.15 16,000 | 2,500 0.06 0.15 15,500 | 2,250 0.06 0.15
2 15,500 | 4,080 0.08 0.2 15,500 | 3,400 0.08 0.2 15,000 | 2,750 0.08 0.2 13,500 | 2450 0.08 0.2
3 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
4 7,900 | 3,840 0.16 04 10,000 | 3,200 04 0.8 8,950 | 2,100 04 0.8 7,150 | 1,700 0.16 04
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
6 5,250 | 2,580 0.24 0.6 6,850 | 2,150 05 2.4 5,950 | 1,400 05 2.4 4,750 | 1,100 0.24 0.6
mRE T o
Depth of W P
Cut 7 f/ w0
P
1. WEEEURIERATF ERSEENSERIN T TEYIE], 1. The indicated speeds and feeds are for high speed light milling with high speed/
2. NEERESEMIF=EXE, BEREERSMRIDEIR. high precision machining centers.
3. BRI I RME SRS HE 2 &R DB TIEH. 2. Because tools can cause sparks, do not use flammable fluids.
4. BRSNS E, LERINTAT, iSRIBLRE RSB ERFIETIHIS 4. 3. Use an air blow or a suitable cutting fluid with high smoke retardant properties.
KR B KT 15° RS LR IERF IR AR EIRE 1.2 1.5, 4. Refer to the table above to set the milling conditions in accordance with the
MO ERNIATEREEFENGER , BERARSERE, 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 does not attain the indicated speed, operate it at the
highest possible speed.
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. tﬂﬁ”z‘%1¢§§ Cutting Conditions

WXL-HS-LN-EBD #R#{IEI Regular Milling

EEE = : .
. BRI - ARERN VEBREN - FAESN
‘t)J g DDI*Z*’I’ %ﬁl ° %ﬁléﬁ Mild Steel - Carbon Steel Hardened Steel- Prehardened Steel
;e 2 Work Material SepEe- Comaer Aley FC250 - $S400 - S55C SKT-SKD61- NAKE5-NAKBO - HPM1 - DH* *
EJUU ~32HRC 33 ~41HRC 42 ~50HRC
AZ O SR R~I=% Rar=% Ar=%
< T Ay FIiERE (mm) SR [y IR E (mm) S i PR E (mm) S | Ay PR E (mm)
f—,_'_; ch R éﬁz‘{f IE&?EF 1&},:%61%}; Depth of Gut @§§§F L#ﬁtélé%fg Depth of Gut %?;?F &ﬁ%eﬁf{ Depth of Cut ESEEEF 1&l’:‘:e”e%g Depth of Cut
g{ (mm) (min=") | (mm/min) ap Pf (min=") | (mm/min) ap Pf (min=") | (mm/min) ap Pf (min=") | (mm/min) ap Pf
i% % 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
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
0.15 1 50,000 730 |0.0075 |0.02 50,000 600 |0.005 |(0.01 50,000 570 |0.005 |0.01 50,000 570 |0.005 |(0.01
1.25 | 50,000 730 |0.0075 |0.02 50,000 600 |0.005 |(0.01 50,000 570 |0.005 |0.01 50,000 570 |0.005 |0.01
1.5 50,000 730 |0.0075 |0.02 50,000 600 |0.005 |(0.01 50,000 570 |0.005 |0.01 50,000 570 |0.005 |0.01
1.75 | 50,000 610 |0.0075 |0.02 47,000 510 |0.005 |(0.01 47,000 480 |0.005 |0.01 47,000 480 |0.005 |0.01
0.75 | 50,000 | 1,090 |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 15 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

0.1

w
X
=

H

=
L

oY
E

B

5]

15 50,000 | 1,600 |0.045 |0.1 50,000 | 1,300 |0.03 0.05 50,000 | 1,200 |0.03 0.05 50,000 | 1,200 |0.03 0.05
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 | 1,650 (0.045 |O.1 50,000 | 1,200 |0.03 0.05 50,000 | 1,100 |0.03 0.05 50,000 | 1,100 |0.03 0.05

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

03 4 50,000 | 1,200 |0.015 |0.04 40,000 900 |0.01 0.02 40,000 850 |0.01 0.02 40,000 850 |0.01 0.02
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

04 4 50,000 | 1,680 |0.06 0.16 40,000 | 1,200 |0.04 0.08 40,000 | 1,100 |0.04 0.08 40,000 | 1,100 |0.04 0.08
5 43,000 | 1,600 [0.045 |0.1 34,000 950 |0.03 0.05 34,000 900 |0.03 0.05 34,000 900 |0.03 0.05
3 50,000 | 3,060 |0.075 |0.2 45,000 | 3,200 |0.05 0.1 45,000 | 3,000 |0.05 0.1 45,000 | 3,000 |0.05 0.1

0.5 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

ey 7
Depth of Cut a4
Pf

T—

o
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B

: _ :
PITARE @ e ek s el
Work Material Copper- Copper Alloy FG250 - 5400 - S550C SKT- SKDB1 - NAKSS-NAKBO - HPM1 - DH
~32HRC 33 ~41HRC 42 ~50HRC
Sl e g g g
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
0.5 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
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 0.1
6 42,000 | 6,800 (0.3 0.6 41,500 | 6,200 [0.15 0.3 41,500 | 6,200 |0.15 03 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
18 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
iRE

Depth of Cut

L
Z ﬂﬂm

1I5E ARSI LRI TR,
2 HEF(ER MOLC SHEESAD Bl SN AR,
3IBIRIEINTARHE RIS TUSHER AR DRI L.
4 _ERIESENN TERTROTTIRENTRE MRE. SERINTR, SRIER SRS

HR_ESRHIELIRIRA,

STRIENITASEL. INIAZA. DN JRRE BRI T 544
6.90. 5L FEL/DAT 108, M OIS A th 2 SEUFIR ARIBIRIK S S ET RIS
7ER BT STRYE EREILE NI SR A IR,

1. Use arigid and precise machine and holder.

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

3. Use an air blow or a suitable cutting fluid with high smoke retardant properties.

4. The above cutting conditions are for contouring operation with low-load and stable
condition. Refer to the table above to set the milling conditions in accordance with
the actual situation.

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

6. When using a tool with a diameter of ¢ 0.5 (R0.25) or less, or L/D (aspect ratio) is
greater than 10, high loads can cause tool breakage.

Therefore, adjust the cutting conditions based on the machining situation.

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

proportion.
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. I T4 Cutting Data
EE AR EXNEEEMHNEENIE, WXEBRRENHNRSEIE,

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

WXS-EMS SKD1 1(60HRC) g9=iEMT

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

e1eQ SUNIND SXM

SHHE XS

[O20 P2 R
fFRIR -
Tool WXS-EMS ¢ 10 —=— WXS-EMS
ﬂﬂlﬁ'ﬁ —o— Efth/NF A Competitor A
Work Material SKD11(60HRC) 0.1 1" —o— Hfh/NEIB Competitor B T
PIfEl f .
SR | 150m/min (4,.800min")
> 0.08 T ot Z CCLL Lt LR LR LELL L CRLEC LD
’F&e-?dizg 860mm/min (0.03mm/1) %‘
I WEMT I B3
Milling Method Side Milling  Down Cut T [88z)|cocccc0c000000000000000000000 &G coc000s000000000,60000000000500000000000000500000000000505000
N S
E%;'i;iof cut 8p=10mm 8e=0.5mm %“
EMIE =5 B 04 e T T
Coolalnt A_i:’,Bvlg:gv (mm)
IR IZAINTHL (BT40)
Machine Vertical Machining Center (BT40) 002)
0 5 ‘ 15 20

10
PIEIHSEE Milling Length (m)

I 16.8m FHIEEIRIENR Tool wear after milling 16.8m

ap=10mm

Ae=0.5mm

WXS-EMS Hfth/A8] A Hith/A8] B

Competitor A Competitor B




. INTEH5 Cutting Data

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

WXS-EBD SKD1 1(62HRC) #9i1T

WXS-EBD Milling in SKD1 1(62HRC)

ERTER

Lo WXS-EBD R3
INITAAR

e . SKD11(62HRC)
TIHEE ; .
c:umﬁ'g'?peed 207m/min (11,000min’)
Eﬁ%ﬁfg 2,200mm/min (0.1mm/t)
BT % BUESANT

Milling Method Pocket Milling
@;’igiof cut Ap=0.Tmm Pf=0.12mm
PR SR

Coolant Air Blow

fEFRIRE IR INTH (BT40)
Machine Vertical Machining Center (BT40)

3mmL

29.8mm

A

i9.6mm

HEEH1°

Inclined Angle 1°

0.25

o
3

L e ] e

~ Flank Wear at Ball Nose

o
o
o

-=— WXS-EBD

o HitE A
Competitor A

ERK - ik
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Large Wear
Not Continued

5
BUBEINTANER Pockets (pes)

INITRIRIEIRIRIR Tool wear after pocket milling

WXS-EBD

Hith/AF A
Competitor A

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

WXS-EBD SKD1 1(62HRC) #951T

WXS-EBD Milling in SKD1 1(62HRC)

FRAIA

Tool WXS-EBD R1Xx4
INITAAR

Work M;Eerial SKD11(62HRC)
PIHEE ; -
Gurting Speed 200m/min (32,000min’)
BHARE 2,800mm/min (0.038mm/1t)
B % BUBSANT

Milling Method Pocket Milling

gﬁ’;’igiof cut dp=0.04mm Pf=0.056mm
P S

Coolant Air Blow

EFRE RN (HSK-E32)
Machine Vertical Machining Center (HSK-E32)

/ 23mm
&mm
DELHE1°

Inclined Angle 1°

0.14

0S

oy

fZ0.1
As
=0.08

ZH
B

0.06

0.04

ST |

Flank Wear a

(mm) 0.02

Bk 0127

-=— WXS-EBD
—o— Hfth/A5F) A Competitor A
- —— Efh/AF B Competitor B

0

3 4
BURSANEY Pockets (pcs)

NI SERAYAY7ISSIAZS Condition of the Cutting Edge at the End of Milling

R fk

Wear Condition

|7
Ball Radius Form

EI\ A A ;H\ A B
ﬁpmm WXS-EBD Cor{mi]ﬁ:')é\tEE‘)r A Cm{nt%é\tgc{r B
T8 51 31T 51
Pockets

BRI,

SHE XS
e1eQ SUIND SXM

82



e1eQ SUNIND SXM

SHHE XS

. jJ[IIEWIJ Cutting Data

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

WXS-EBD SKH51(65HRC) #illT

WXS-EBD Milling in SKH51(65HRC)

(U728 R
fFRIR .
(2R WXS-EBD RS . e WXS-EBD
INTAE Lg —e— Efth/NS] A Competitor A 'bping
Work Material SKH51(65HRC) %‘z L] HfttAT B Competitor8 A
& ©
R 2m
TEER | 179m/min (5,700min") % 5 Bk - it
ME4AY S 0f o Not Continued |~ _~—"
BHARE 1,140mm/min (0.1Tmm/t) ms
me
I BT Y | e
Milling Method Pocket Milling (mm) 0.05
Eﬁf}iif Gt 8p=0.2mm Pr=0.5mm
L3R 583t 0 2 4 6 8 10 12 14 16 18 20
;:;;tﬁ ““tﬂ[l]?::thl_l,OV\(lBT4O) BURSANTANEY Pockets (pcs)
P AVA 1Y
Machine VerticaTMachining Center (BT40)
”uIﬂjﬂgg;ﬁ%;ﬂ Tool wear after pocket milling
NS A NS B
40mm End Mill WXS-EBD %D{nﬂ'l?’pﬁitac;‘r A %Jn?pﬁi‘t:_l—‘or B
AN N A~ AN
EECZIIGTIS & 1 8 DICS 6 LCS 1 8 DICS

/
v —l 18mm
- w

smm} V TIRKS

Cutting Edge

HEAE3°
Inclined Angle 3°

The intense ups & downs of 3D milling demonstrates the power of the WX Super Coating.

WXS-EBD HPM38(52HRC) il T

WXS-EBD Milling in HPM38(52HRC)

EEIR ! {0 5 e
Tool WXS-EBD R3 - = WXS-EBD
INI#ERE L8 L —o— EHfth/AF] A Competitor A
Work Material HPM38(52HRC) %5 —+— H{ft1235] B Competitor B
s B S 0.08 i
TEER . | 245m/min (13,000min) %2
Ty S 006 e~
,1:%;'3 = 3,120mm/min (0.12mm/t) ;J%;
o R BT 004] T T
PIEI7SE EEZ 2
Milling Method 3D Milling (mm)
) 02 e
Bonth of Cut 8p=0.3mm Pf=0.6mm
IEIE =51 0 50 100 150 200 250 300
Coolant Air Blow EIEHEE Milling Length (m)
fEFEIRE SZEINTAH (BT40)
Machine Vertical Machining Center (BT40) .
’Julﬂjﬂgg;ﬁﬂkm Tool wear after pocket milling
E /\S] A E = B

End Mill WXS-EBD %ﬁ?’pﬁit;&‘rA %fnt?pﬁitalw B

IS

RIS 128m 70m 128m

a8

RIS

Cutting Edge




|||JDD]ZEEBM Cutting Data

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

WXS-LN-EBD SKD6 1(50HRC) gdf4ann T

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

L WXS-LN-EBD RO.2X1
I A3R

Work Material SKD61(50HRC)
EIERRE ; .
JREE | 50m/min (40,000min")
Eﬁ%ﬁg 420mm/min (0.005mm/t)
YIEIE BUREINT

Milling Method Pocket Milling

TR 8p=0.006 =0012
Depth of Cut p="0. mm Pf=0.012mm
p2u el SRR

Coolant Air Blow

RS s A (HSK-E32)
Machine Vertical Machining Center (HSK-E32)

2mm

HEA3
Inclined Angle 3°

0.06

3 SRS E s
~ Flank Wear at Ball Nose

-=— WXS-LN-EBD
—e— Hfh’/AB) A Competitor A

4

RUBEANT N Pockets (pcs)

bﬂlwmgiﬁﬁ)ﬂ Tool wear after pocket milling

7]
End Mill

TSRS

Cutting Edge

WXS-LN-EBD

Hftb AT A

Competitor A

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

WXS-LN-EBD SKD61(50HRC) #ilT

WXS-LN-EBD Milling in SKD6 1 (50HRC)

L WXS-LN-EBD RO.5x6
N5

Work Material SKD61(50HRC)
PIEIERE ; .
TSR | 121m/min (38,500min")
Eﬁ%ﬁg 900mm/min (0.012mm/1t)
YIEIAE BUREINT

Milling Method Pocket Milling

DA ot | @=0015mm Pr=003mm
p2u el SRR

Coolant Air Blow

SRR T A (HSK-E32)
Machine Vertical Machining Center (HSK-E32)

23mm

T

v §5mm

O.75mmL

HECHE1°
Inclined Angle 1°

BEMI—AGE (F/MRHEENIE) BEERIR R Wear Comparison After Miling 1 Pocket (Milling 2 hours)

0.1

0.08

o
o
)

Flank Wear at Ball Nose
o
o
B

1151 N R

3
3

0.02

RIS

Cutting Edge

B57]
End Mil

WXS-LN-EBD

HAAEIA

Competitor A

HittAEIB

Competitor B

HitAEIC

Competitor C

WHE XS
e1e(Q SUNIND SXM

S|
—
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. I T4 Cutting Data

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

WXS-CPR STAVAX (53HRC) L/D=10811T

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

RIS | wxs-CPR 2xR0.5X0°X20

TR

Work M;{erial STAVAX (53HRC)

FIHIERE : —

Cuttinggpeed 62m/min (10,000min")

e 1,000mm/min (0.05mm/t)

PIEI7G% BUpEINT

Milling Method Pocket Milling

DA st | @=003mm @e=0.6mm

B S

Coolant Air Blow

EFEIRE SN AL (HSK-E32)

Machine Vertical Machining Center (HSK-E32)
HEEA3°

W« Inclined Angle 3°
\025‘“ I

&

g S

1mm;/

TENNT 8 MBS R TRIAR THEYRES

Condition of the tool and workpiece after milling 8 pockets.

Hithrw) A

Competitor A

Hfth/xw) B

Competitor B

WXS-CPR

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

WXS-CPR STAVAX(53HRC) ##ilL

WXS-CPR Finish milling in STAVAX(53HRC)

HERIR WXS-CPR 2xR0.5X0° X8
IR

e T STAVAX (53HRC)
PIHERE ; .
Gusting Speed 100m/min (16,100min")
BHERE 1.620mm/min (0.05mm/t)
PIEI7GA SE&EINT

Milling Method Contour line finish milling
@ﬁﬁf cut | 8p=0.075mm 8e=0.1mm
B FF=0nT

Coolant Mist

RIS NI A (HSK-E32)
Machine Vertical Machining Center (HSK-E32)

/

/R45mmN/

SHRIT (5043) BIR. THERES

Condition of the tool and workpiece after 5-axis milling (5 hours)

WXS-CPR EftbAs] A

Competitor A

Hfthxw) B

Competitor B




WX e B TIER)

WXS-EMS

_¢Dc
a

|
43 66X 8X ,_I_J

4 Flutes 6 Flutes 8 Flutes

CARBIE N L
= o

D12 0~-002 P.101

SEW g
s &\ \K s
—JZ 9
. fize
{ R F g
NN\ e
0 W
X
S
E
M
S

12<D 0~-003 &7 :mm  Unit:mm
BRS HMz 2K VAR Lo e % IR 7
EDP No. Dc L 2 Ds z Type Stock

3041010 1 60 25 11.6 6 4 1 A
3041015 1.5 60 4 12.1 6 4 1 A
3041020 2 60 6 13.8 6 4 1 A
3041025 25 60 8 15.1 6 4 1 A
3041030 3 60 8 14.8 6 4 1 A
3041035 315 60 10 15.9 6 4 1 A
3041040 4 60 11 16 6 4 1 A
3041045 45 60 11 15 6 4 1 A
3041050 5 60 13 16.1 6 4 1 A
3041055 515) 60 13 15.2 6 4 1 A
3041060 6 60 13 — 6 6 2 A
3041080 8 70 19 — 8 6 2 A
3041100 10 80 22 — 10 6 2 A
3041120 12 90 26 = 12 6 2 A
3041140 14 100 26 32 16 6 1 D
3041150 15 105 26 30.1 16 6 1 D
3041160 16 105 32 — 16 6 2 D
3041180 18 110 32 — 16 6 & D
3041200 20 110 38 — 20 6 2 D
3041250 25 125 45 — 25 8 2 D
3041300 30 140 45 50.8 32 8 1 D

HIRRIRERIES I P.6 A=#tnfEEEFR A= Standard stock item

B See p.6 for explanation of marks. D = FEEfFRIOVREREZR D = Inventory center stock item
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WX EBERE27)BkL5%7]
WX Super Coating Two Flute Ball Nose

WXS-EBD

|
1
|
@
=),
i

X
J108dg

——

>

eol
-

on

7

SHBH
DUJI'I'I-CDXE 1eyou

EREREESE
+0.0054+0.007 +0.01 A FIT A 30°ARf*
<R P.102

R<1 1<RZ6 6
B :mm  Unit:mm

BEe BR4Z x FilK ek K B iz Wz Ak e

EDP No. R X 82 L 2 Ds D1 Type Stock
3041410 R 05 x 2 50 1 7.7 4 0.95 1 A
3041415 R 075 x 3 50 1.5 7.9 4 1.45 1 A
3041420 R 1 X 4 50 2 12 6 1.95 1 A
3041430 R 15 X 6 60 & 11.9 6 2.85 1 A
3041440 R 2 X 8 70 4 121 6 3.85 1 A
3041441 R 2 X 84 60 4 — 4 3.85 2 A
3041450 R 25 X 10 80 5 12.2 6 4.85 1 A
3041460 R 3 90 9 — 6 — 3 A
3041480 R 4 100 12 — 8 — 3 A
3041500 R 5 100 15 — 10 — 3 A
3041520 R 6 110 18 — 12 — 3 A
3041560 R 8 140 24 — 16 — 3 A
3041600 R 10 160 30 — 20 — 3 A
3041650 R 125 180 38 — 25 — 3 A

BiRRIBEIE S P.6 A=1IREERFR A= Standard stock item

M See p.6 for explanation of marks.
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WX 8 2%k = 27)1< bk L 1% 70( FR4HMESE )

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

WXS-LN-EBD

&
=

¢Ds

=lLl=E
+0005A FIT ] 30°A5f+
P.103

BES SETYE TN 2k | IR | L
EDP No. RX 82 L 2

3050100 | R0.05X% 0.3 45 0.08| 7.5
3050101 R0.05X% 0.5 45 0.08, 7.7
3050201 RO.1 X 0.5 45 0.16| 7.5

B :mm  Unit:mm

WATH o BEREREL) # 1 [y 48| ot
0.5° 1 1.5° 2° 3° Type |Stock

0.09 |14.51°|0.31 | 0.32 |0.33 | 0.34 | 0.36 | 1
0.09 |14.31°/0.42 | 0.44 | 0.45 | 0.47 | 0.5
0.18 |14.16°|0.53 | 0.55 | 0.57 | 0.59 | 0.63

Mz | FiSRE
Dy 6k

1JeyD uoneoyI0sds

>

owm-Zr-nxs WSl SEH

3049921 RO.1 X 0.75 | 45 0.16| 7.8 0.18 |13.72°|0.79 |0.82 | 0.85 | 0.88 | 0.94
3050202 | RO.1 X 1 45 0.16| 8 0.18 |13.31°|1.05 | 1.09 | 1.13 | 1.17 | 1.26
3049922 | R0.1 X 1.25 | 45 0.16| 8.3 0.18 |12.92°/1.31 |1.36 | 1.41 | 1.46 | 1.57
3050203 | RO.1 X 1.5 45 0.16| 8.5 0.18 |12.56°|1.57 | 1.63 | 1.68 | 1.74 | 1.88
3049923 | R0.1 X 1.75 | 45 0.16| 8.8 0.18 |{12.21°|1.83 | 1.9 |1.96 |2.03 | 2.19
3050204 | RO.1 x 2 45 0.16| 9 0.18 |11.88°/2.09 | 2.16 |2.24 | 2.32 | 2.5
3050205 | RO.1 X 25 45 0.16| 9.5 0.18 |{11.28°|2.61 |2.7 |2.79 |2.89 | 3.12
3050206 | RO.1 X 3 45 0.16| 10 0.18 |10.73°|3.13 | 3.23 | 3.35 | 3.47 |3.74
3050301 R0.15%X 0.6 45 024 74 0.28 |14.03°/0.63 | 0.65 | 0.68 |0.7 |0.75
3050302 | R0.15X% 1 45 024 7.8 0.28 |13.34°/1.05 | 1.09 | 1.12 | 1.16 | 1.24

3049932 | R0.15% 1.25 | 45 0.24| 8.1
3050303 | RO.15% 1.5 45 0.24| 83
3049933 | R0.15%X 1.75 | 45 0.24| 86
3050304 | RO.15% 2 45 0.24| 88
3049934 | R0.15%x 225 | 45 0.24| 9.1
3050305 | RO.15% 2.5 45 0.24| 93

0.28 {12.94°/1.31 |1.36 |14 |1.45 |1.55
0.28 |12.57°|1.57 | 1.63 | 1.68 | 1.74 | 1.87
0.28 [12.21°|/1.83 | 1.89 | 1.96 | 2.02 | 2.18
0.28 |11.87°|2.09 |2.16 |2.23 | 2.31 | 2.49
0.28 |11.56°|2.35 | 2.43 |2.51 |26 |28
0.28 |11.25°|2.61 | 2.69 |2.79 | 2.89 | 3.11

> B> >>> > > >

3050306 RO.15X 3 45 024, 9.8 0.28 {10.69°3.13 | 3.23 | 3.34 | 3.46 | 3.73

3050307 R0.15X 3.5 45 0.24| 10.3 0.28 |10.19°(3.64 [3.76 | 3.9 |4.04 | 4.35

3050308 R0O.15% 4 45 0.24| 10.8 0.28 | 9.72°|14.16 | 4.3 |4.45 |4.61 |4.97

3050309 RO.15X 45 45 0.24| 11.3 0.28 | 9.3° 468 483 |5 5.19 | 5.59

3050310 RO.15X 5 45 0.24| 11.8 0.28 | 8.91°/5.19 | 5.37 | 5.56 |5.76 | 6.22

3050401 R0.2 X 0.8 45 0.3 7.4 0.37 [{13.74°/10.83 | 0.86 | 0.88 | 0.91 | 097 | 1 A
BiRRIRBEIE S P.6 A= tRHEREEfFR A= Standard stock item
MW See p.6 for explanation of marks. Eu
1 IR T AR BISERTE R (Le) !

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

SLIRERURIZ RIS B EERT
FrgaTi.

No numerical value means no
interference with workpiece.

88



WX 8 2%k = 271K bk L 1% 70( FRHIEEY )

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

P.103
B B :mm  Unit:mm

WXS-LN-EBD $ ) 4 s -
% g) hLz )
s D;;t—uﬁ
CARBIDE am XN G e | ‘
+(0,005 <) B L |

RS e RE LN 2Kk | K | | BR | BRR | TeRE MRIRT o Rk (Le) %1 % 1| BT
EDP No. R X 82 L 2 Ds Dy gk 0.5° i 15° o2 3° Type | Stock
3050402 | R0.2 X 1 45 | 03 | 76| 4 | 037 (1339°| 1.04) 1.07| 1.11| 1.14] 1.22| 1 | A
2 3050403 | RO2 x 1.5 | 45 | 03 | 81| 4 | 037 [1259° 156 1.61| 1.66 1.72| 1.84| 1 | A
?{% 3050404 | R0.2 X 2 45 | 03 | 86| 4 | 037 |11.88°| 2.08) 2.14| 2.21| 229| 2.46| 1 | A
T_r‘g’. 3050405 | R0.2 X 25 | 45 | 03 | 91| 4 | 037 [11.24°| 26 | 2.68| 2.77| 2.87| 308 1 | A
5£§ 3050406 | R0.2 X 3 45 | 03 | 96| 4 | 037 |10.67°| 3.11| 3.21| 332| 344/ 37 | 1 | A
252 3050407 | RO.2 x 35 | 45 | 03 | 101 | 4 | 037 10.15°| 3.63| 3.75 3.88 4.02| 433 1 | A
Y 3050408 | RO.2 x 4 45 | 03 | 106 | 4 | 037 | 9.68°| 4.15 4.28| 4.43| 459| 495 1 | A
>.9(> 3050409 | R0O.2 X 45 | 45 | 03 | 111 | 4 | 037 | 9.25°| 4.66| 4.82| 499| 517| 557 1 | A
' 3050410 | R0.2 X 5 45 | 03 | 116 | 4 | 037 | 886°| 5.18/ 535 554| 574| 6.19| 1 | A
'5 3050411 | R0.2 X 55 | 45 | 03 | 121 | 4 | 037 | 85° | 57 | 5.89| 6.09| 632 681 1 | A
51 3050412 | R02 X 6 45 | 03 | 126 | 4 | 037 | 8.16°| 6.21| 6.42| 6.65| 6.89| 7.43| 1 | A
3050500 | R0.25x 1 45 | 04 | 76| 4 | 045 |1345°| 1.03) 1.06 1.09| 1.12| 1.19| 1 | A
3050501 | R0O.25x 15 | 45 | 04 | 81| 4 | 045 (12.62°| 155/ 1.59| 1.64| 1.69| 1.81| 1 | A
3050502 | R0.25x 2 45 | 04 | 86| 4 | 045 |11.89°| 2,06/ 2.13| 22 | 227 243| 1 | A
3049952 | R0O.25X 25 | 45 | 04 | 91| 4 | 045 (11.23°| 2,58 2.66| 2.75| 2.84| 305 1 | A
3050503 | R0.25x 3 45 | 04 | 96| 4 | 0451065°| 3.1 | 32 | 33 | 342 368/ 1 | A
3049953 | R0.25x 35 | 45 | 04 | 101 | 4 | 045 (10.12°| 361 3.73| 3.86| 3.99| 43 | 1 | A
3050504 | R0.25x 4 45 | 0.4 | 106 | 4 | 045 | 9.64°| 4.13| 4.27| 4.41| 457 492| 1 | A
3049954 | R0.25X 45 | 45 | 04 | 111 | 4 | 045 | 92° | 465 48 | 497| 514| 554 1 | A
3050505 | R0.25x 5 45 | 04 | 116 | 4 | 045 88 | 5.17| 534| 552| 572| 6.16| 1 | A
3049955 | R0.25X 55 | 45 | 04 | 121 | 4 | 045 | 843°| 568| 5.87| 6.07| 6.29| 6.78| 1 | A
3050506 | R0.25X 6 45 | 04 | 126 | 4 | 045 81° | 6.2 | 6.41| 6.63| 687 7.41| 1 | A
3050507 | R0.25x 7 45 | 04 | 136 | 4 | 045 | 7.49°| 7.23| 7.48| 7.74| 8.02| 865 1 | A
3050508 | R0.25x 8 45 | 04 | 146 | 4 | 045 | 6.98°| 8.27| 855 885| 9.17| 9.89| 1 | A
3050509 | R0.25x 9 45 | 04 | 156 | 4 | 045 | 652°| 9.3 | 9.62| 9.95(10.32(11.14| 1 | A
3050510 | R0.25x 10 45 | 04 | 166 | 4 | 045 | 6.13°/10.33/10.68(11.06(11.47(12.38| 1 | A
3050601 | R03 X 1.2 | 45 | 05 | 76| 4 | 055 (13.14°| 1.24) 1.27| 1.3 | 1.34| 1.43| 1 | A
3050602 | R0.3 X 2 45 | 05 | 84| 4 | 055 |11.88°| 2.06) 2.12| 2.19| 2.26| 2.42| 1 | A
3049962 | R0.3 X 25 | 45 | 05 | 89| 4 | 055 11.21°| 2,58 2.66| 2.74| 2.84| 3.04| 1 | A
3050603 | R0.3 x 3 45 | 05 | 94| 4 | 055|10.61°| 3.1 | 319 33 | 341| 366 1 | A
3049963 | R0.3 x 35 | 45 | 05 | 99| 4 | 0.55[10.07°| 3.61| 3.73| 3.85| 3.99| 429| 1 | A
3050604 | R0.3 X 4 45 | 05 | 104 | 4 | 055 | 958°| 4.13) 4.26| 4.41| 456 491 1 | A
3049964 | R03 X 45 | 45 | 05 | 109 | 4 | 055 | 9.13°| 465 48 | 496| 5.14| 553 1 | A
3050605 | R0.3 X 5 45 | 05 | 114 | 4 | 055 | 873°| 5.16/ 533| 551| 571| 6.15| 1 | A
3049965 | R0.3 X 55 | 45 | 05 | 119 | 4 | 055 | 8.36°| 5.68| 587| 6.07| 6.29| 6.77| 1 | A
3050606 | R0.3 X 6 45 | 05 | 124 | 4 | 055 802°| 62 | 64 | 6.62| 686 7.39| 1 | A
3049966 | R0.3 X 65 | 45 | 05 | 129 | 4 | 055 | 7.7° | 6.71| 6.94| 7.18| 7.44| 802 1 | A
3050607 | R0.3 X 7 45 | 05 | 134 | 4 | 055 | 7.41°| 7.23) 7.47| 7.73| 8.01| 864 1 | A
3049967 | R03 X 75 | 45 | 05 | 139 | 4 | 055 | 7.14°| 7.75| 8.01| 829| 859| 9.26| 1 | A
3050608 | R0.3 X 8 45 | 05 | 144 | 4 | 055 | 6.89°| 8.26) 8.54| 8.84| 9.16| 9.88| 1 | A Eu
3049968 | R0.3 X 85 | 45 | 05 | 149 | 4 | 055 | 6.66°| 8.78) 9.08| 9.39| 9.74(105 | 1 | A -

BiRIRIGBEIE S P.6 A= 1RfEEEFR, A =Standard stock item
W See p.6 for explanation of marks.
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#A IR TR A ofISERRA RIS (Le)

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

ORI NI B EUERT
FnRBETE.

No numerical value means no
interference with workpiece.

B Bf7 :mm  Unit:mm
BES SR LN oK | K | | BB | 3R | TrRE MRIAT# o fEERERK (Le) 1 k| T
EDP No. R X @2 L e Ds Da Bk 05° e 15° 20 3° Type |Stock
3050609 | R0.3 x 9 45 | 05 [ 154 | 4 | 055 6.44°| 93 | 9.61| 9.95(10.31(11.12| 1 | A
3049969 | R0.3 X 95 | 45 | 05 [ 159 | 4 | 0.55| 6.23°| 9.81/10.15(10.5 [10.89(11.75| 1 | A o
3050610 | R0.3 X 10 45 | 05 | 164 | 4 | 055 | 6.04°/10.33/10.68(11.06(11.46(12.37| 1 | A ﬁ?%
3050611 | R0.3 x 11 50 | 05 | 174 | 4 | 055 | 5.69°(11.37(11.75/12.16(12.61(1361| 1 | A i_*rg
3050612 | R0.3 X 12 50 | 05 | 184 | 4 | 055 5.38°|12.4 |12.82(13.27(13.76(14.85| 1 | A o
3050802 | R0.4 x 2 45 | 06 | 81| 4 | 075 |11.86°| 2.06/ 2.12| 2.18| 2.25| 24 | 1 | A xe
3050803 | R0.4 X 3 45 | 06 | 91| 4 | 075[10.52°| 3.09| 3.19| 329| 34 | 364/ 1 | A W
3050804 | R0.4 x 4 45 | 06 | 10.1 | 4 | 075 | 9.45°| 4.13| 426| 44 | 455 488 1 | A 3
3050805 | R0.4 x 5 45 | 06 | 111 | 4 | 075 | 858°| 5.16| 533| 55 | 57 | 6.13| 1 | A h
3050806 | R0.4 x 6 45 | 06 | 121 | 4 | 075| 7.85°| 6.19) 6.4 | 6.61| 685 7.37| 1 | A E
3050807 | R0.4 X 7 45 | 06 | 131 | 4 | 075 | 7.24°| 7.23| 7.47| 7.72| 8 | 861/ 1 | A B
3050808 | R0.4 x 8 45 | 06 | 141 | 4 | 075| 6.71°| 8.26| 854| 8.83| 9.15 9.86| 1 | A
3050810 | R0.4 x 10 45 | 06 | 16.1 | 4 | 0.75| 5.86°/10.33/10.67|11.05(11.45(12.34| 1 | A
3050812 | R0.4 X 12 50 | 06 | 181 | 4 | 075 | 52° [12.4 [12.81(13.26(13.75(14.83| 1 | A
3051002 | R05 X 2 45 | 08 | 77| 4 | 095 |11.84°| 2.06| 2.11| 217| 223| 237| 1 | A
3051003 | R0.5 x 3 45 | 08 | 87| 4 | 095[10.43°| 3.09| 3.18| 3.28| 3.38| 362| 1 | A
3051004 | R0.5 X 4 45 | 08 | 97| 4 | 095| 9.32°| 4.12| 425| 439| 453| 486 1 | A
3051005 | R0.5 x 5 45 | 08 | 107 | 4 | 095 | 841° 516/ 5.32| 549| 568 6.1 | 1 | A
3051006 | R0.5 X 6 45 | 08 | 117 | 4 | 095| 7.67°| 6.19 6.39| 6.6 | 6.83| 7.35| 1 | A
3051007 | R0.5 x 7 45 | 08 [ 127 | 4 | 095 | 7.05°| 7.22| 7.46| 7.71| 7.98| 859 1 | A
3051008 | R0.5 x 8 45 | 08 | 137 | 4 | 095 | 6.52°| 8.26/ 8.53| 8.82| 9.13| 9.83| 1 | A
3051009 | R0.5 x 9 45 | 08 | 147 | 4 | 095 6.06°| 9.29| 9.6 | 9.93(10.28(11.08| 1 | A
3051010 | R0.5 X 10 45 | 08 | 157 | 4 | 095 | 5.66°/10.33/10.67|11.04(11.43(1232| 1 | A
3051012 | R0.5 x 12 45 | 08 [ 177 | 4 | 095 | 5.01°/12.39/12.81(13.25(13.73(14.81| 1 | A
3051014 | R0.5 X 14 50 | 0.8 [ 197 | 4 | 0.95 | 4.49°(14.46/14.9515.47|16.03{17.29| 1 | A
3051016 | R0.5 x 16 50 | 0.8 [ 217 | 4 | 095 | 4.06°/16.53/17.09(17.69(18.33(19.78| 1 | A
3051018 | R0.5 X 18 55 | 0.8 | 237 | 4 | 095 3.71°/18.59/19.23(19.9 (20.63(2226| 1 | A
3051020 | R0.5 x 20 55 | 0.8 | 257 | 4 | 095 | 3.42°/20.66|21.36(22.12(22.93(24.75| 1 | A
3051022 | RO.5 x 22 60 | 0.8 | 277 | 4 | 095 | 3.17°(22.73/23.5 |24.33|25.23|27.24| 1 | A
3051202 | R0.6 X 24 | 45 | 1 78 | 4 | 1.1511.03°| 251 261| 27 | 278 296| 1 | A
3051204 | R06 X 4 45 | 1 94 | 4 | 115]| 9.07°| 4.19| 4.34| 4.48| 462| 495 1 | A
3051206 | R0.6 x 6 45 | 1 114 | 4 | 115| 7.41°| 6.27| 6.48| 6.69| 6.92| 744 1 | A
3051208 | R0.6 X 8 45 | 1 134 | 4 | 1.15| 6.26°| 8.35 862 891| 9.22| 993| 1 | A
3051210 | R0.6 x 10 45 | 1 154 | 4 | 1.15| 542°/10.42/10.76|11.13|11.52|12.41| 1 | A
3051212 | R0.6 x 12 45 | 1 174 | 4 | 115 | 4.78°/12.49/129 [13.34(1382(149 | 1 | A
3051214 | R0.6 x 14 50 | 1 19.4 | 4 | 1.15| 4.27°/14.55/15.04|15.56(16.12|17.38| 1 | A
3051216 | R0.6 X 16 50 | 1 214 | 4 | 1.15| 3.86°/16.62/17.18|17.78|18.42|19.87| 1 | A
3051218 | R0.6 x 18 55 | 1 234 | 4 | 1.15| 3.52°/18.69/19.32/19.99/20.72|122.36| 1 | A
3051220 | R0.6 x 20 55 | 1 254 | 4 | 1.15| 3.24°/20.75/21.46|22.21|23.02|124.84| 1 | A
3051503 | R0.75% 3 45 | 12 | 79| 4 | 1.45[10.01°| 3.13| 3.25| 3.35| 3.45| 367 1 | A Eu
3051504 | R0.75% 4 45 | 12 | 89| 4 | 145| 88° | 4.18| 433| 4.46| 46 | 492| 1 | A I~

A=#tRfEREER A =Standard stock item
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WX 8 2%k = 271K bk L 1% 70( FRHIEEY )

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

P.103
B B :mm  Unit:mm

WXS-LN-EBD $ ) 4 s -
% g) hLz )
s D;;t—uﬁ
CARBIDE am XN G e | ‘
+(0,005 <) B L |

RS e RE LN 2Kk | K | | BR | BRR | TeRE MRIRT o Rk (Le) %1 % 1| BT
EDP No. R X 82 L 2 Ds Dy 8k 0.5° i 15° o2 3° Type | Stock
3051506 | RO.75% 6 45 | 12 [ 109 | 4 | 145 7.08°| 6.27| 6.47| 668 69 |74 | 1 | A
2 3051508 | RO.75% 8 45 | 12 | 129 | 4 | 145| 592°| 834 861 89 | 92 [ 9.89| 1 | A
T{% 3051510 | R0.75X10 45 | 12 | 149 | 4 | 1.45| 509°(10.41/10.75/11.11[11.5 (1238 1 | A
T_rg~. 3051512 | R0.75X12 45 | 12 | 169 | 4 | 1.45| 4.46°(12.48/12.89/13.33|13.8 (14.86| 1 | A
5£§ 3051514 | R0.75x14 50 | 1.2 | 189 | 4 | 1.45| 3.96°(14.55/15.03(1555(16.1 [17.35| 1 | A
Z52 3051516 | R0.75x16 50 | 1.2 | 209 | 4 | 1.45| 3.57°/16.62|17.17|17.76(18.4 [19.83| 1 | A
¥ 3051518 | R0.75x18 55 | 1.2 | 229 | 4 | 1.45| 3.25°(18.68/19.31(19.98(20.7 (2232 1 | A
é 3051520 | R0.75%20 55 | 12 | 249 | 4 | 1.45| 2.98°20.75/21.4522.19|23 — |1 A
' 3051522 | R0.75x22 60 | 1.2 | 269 | 4 | 1.45| 2.75°(22.82(2359(24.41(253 | — | 1 | A
g 3051530 | R0.75%30 70 | 1.2 | 349 | 4 | 145 2.1° [31.09/32.143328(345 | — | 1 | A
=% 3051608 | R0.8 x 8 45 | 13 | 127 | 4 | 155| 58° | 834 861| 889| 919/ 988 1 | A
3051612 | R0.8 X 12 45 | 13 | 167 | 4 | 155 | 4.34°(12.48/12.89/13.32(13.79(14.85| 1 | A
3051616 | R0.8 X 16 50 | 1.3 | 207 | 4 | 1.55| 3.47°|16.61/17.16(17.76|18.39(19.82| 1 | A
3051620 | R0.8 x 20 55 | 1.3 | 247 | 4 | 155 | 2.89°(20.75/21.44|22.19(2299| — | 1 | A
3052004 | R1 X 4 45 | 16 | 83| 4 | 195 | 7.87°| 4.23| 4.44| 466| 486 526| 1 | A
3052006 | R1 X 6 45 | 16 | 103 | 4 | 195 | 6.19°| 6.36| 6.67| 6.96| 7.23| 776 | 1 | A
3052008 | R1 X 8 45 | 16 [ 123 | 4 | 195 | 51° | 848 887| 9.22| 955(10.24| 1 | A
3052010 | R1 X 10 45 | 16 | 143 | 4 | 1.95| 4.33°(10.59/11.0511.45(11.85(12.73| 1 | A
3052012 | R1 X 12 45 | 16 | 163 | 4 | 1.95 | 3.77°[12.69/13.21(13.67|14.15(15.22| 1 | A
3052014 | R1 x14 50 | 1.6 | 183 | 4 | 1.95 | 3.33°|14.78/15.36(15.89(16.45(17.7 | 1 | A
3052016 | R1 X 16 50 | 1.6 | 203 | 4 | 1.95| 298°(16.88/17.51(18.1 1875 — | 1 | A
3052018 | R1 x 18 55 | 1.6 | 223 | 4 | 195 | 2.7° [18.96/19.65/20.32(21.04| — | 1 | A
3052020 | R1 x20 55 | 1.6 | 243 | 4 | 1.95| 247°(21.05/21.78/2254(2334| — | 1 | A
3052022 | R1 x22 60 | 1.6 | 263 | 4 | 1.95| 2.27°(23.13/23.92|24.75(2564| — | 1 | A
3052025 | R1 X 25 65 | 1.6 | 293 | 4 | 1.95| 2.03°(26.24/27.13]28.08(29.09| — | 1 | A
3052030 | R1 x30 70 | 1.6 | 343 | 4 | 195 | 1.73°(31.42(32.48(3362| — | — [ 1 | A
3052035 | R1 x35 70 | 16 [ 393 | 4 | 195 | 15° [36.59/37.83(39.16| — | — | 1 | A
3052040 | R1 x40 80 | 1.6 | 443 | 4 | 195| 1.33°(4176/4318 — | — | — | 1 | A
3052510 | R1.25X10 45 | 2 | 131 | 4 | 235 | 3.63°(10.46/10.8511.21(11.59(12.43| 1 | A
3052515 | R1.25x15 50 | 2 | 181 | 4 | 235| 255°(15.67/16.21(16.75(17.34| — | 1 | A
3052520 | R1.25X20 55 | 2 | 231 | 4 | 235| 197°(2087|2156(223 | — | — |1 | A
3052525 | R1.25x25 65 | 2 | 281 | 4 | 235| 1.6° [26.04/2691(27.84| — | — |1 | A
3052530 | R1.25x30 70 | 2 [331] 4 | 235)|135°3121|13226] — | — | — [ 1| A
3052535 | R1.25%35 70 | 2 |31 | 4 | 235 1.17°(3638/3761] — | — | — | 1| A
3053006 | R1.5 X 6 50 | 24 | 119 | 6 | 285 | 8.17°| 6.25/ 6.49| 6.72| 695/ 7.4 | 1 | A
3053008 | R1.5 X 8 50 | 24 | 139 | 6 | 2.85| 6.88°| 8.35 867 897| 925/ 9.88| 1 | A
3053010 | R1.5 X 10 50 | 24 | 159 | 6 | 2.85| 5.94°/10.44/10.83/11.19(11.55(1237| 1 | A
3053012 | R1.5 X 12 55 | 2.4 | 179 | 6 | 285 | 522°(12.53/12.98/13.4 (13.85(14.86| 1 | A
3053014 | R1.5 X 14 55 | 2.4 | 199 | 6 | 2.85 | 4.66°|14.62/15.13/15.62(16.15(17.34| 1 | A
3053015 | R1.5 X 15 55 | 2.4 | 209 | 6 | 285 | 4.42°(15.66/16.2 [16.73|17.3 [1859| 1 | A Eu
3053016 | R1.5 X 16 55 | 24 | 219 | 6 | 2.85| 4.21°/16.7 |17.26/17.84(18.45(19.83| 1 | A =
BiRRIRBEIESR P.6 A= tREREFER A= Standard stock item

W See p.6 for explanation of marks.
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#A IR TR A ofISERRA RIS (Le)

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

ORI NI B EUERT
FnRBETE.

No numerical value means no
interference with workpiece.

B Bf7 :mm  Unit:mm
BES SR LN ok | K | | @R | 3R | TrRE MRIAT# o fEERERK (Le) 1 | T
EDP No. R X @2 L e Ds Da Bk 05° e 15° 20 3° Type |Stock
3053020 | R1.5 x20 60 | 24 | 259 | 6 | 2.85| 3.52°/20.86|21.54(22.27(23.05(248 | 1 | A
3053025 | R1.5 x25 65 | 24 | 309 | 6 | 2.85| 2.92°/26.04/26.89(27.81(288 | — | 1 | A o
3053030 | R1.5 X 30 70 | 24 | 359 | 6 | 285| 25° |31.2 |32.24(33.35(3455| — | 1 | A ﬁ’é
3053035 | R1.5 x35 80 | 24 | 409 | 6 | 2.85| 2.18°/36.37|37.59(38.89(403 | — | 1 | A i?%
3053040 | R1.5 x40 90 | 24 | 459 | 6 | 2.85| 1.94°/41.54/42.94(4443| — | — | 1 | A o
3053515 | R1.75% 15 55 | 2.8 | 20 6 | 3.35| 3.93°/15.65/16.18/16.7 [17.26/1853| 1 | A xe
3053520 | R1.75% 20 60 | 28 | 25 6 | 3.35| 3.08°/20.85/21.53|22.24|23.01|24.74| 1 | A W
3053525 | R1.75% 25 65 | 2.8 | 30 6 | 3.35| 2.54°/26.03/126.87|27.78/28.76| — | 1 | A 3
3053530 | R1.75% 30 70 | 28 | 35 6 | 3.35| 2.16°(31.2 |32.22|33.32|3451| — | 1 | A h
3053535 | R1.75% 35 80 | 2.8 | 40 6 | 335 1.88°/36.36/37.57|3887| — | — | 1 | A E
3053540 | R1.75%40 9 | 28 |45 6 | 3.35| 1.66°/41.53/42.92(4441| — | — | 1 | A B
3053545 | R1.75%X 45 9 | 28 |50 6 | 335 1.49°/467 (4827 — | — | — | 1| A
3054008 | R2 x 8 55 | 32 | 121 | 6 | 3.85| 567°| 8.33| 863| 891| 918/ 977 1 | A
3054010 | R2 x 10 60 | 32 | 141 | 6 | 3.85| 4.74°(10.42(10.79|11.13|11.48(12.25| 1 | A
3054012 | R2 X 12 60 | 32 | 16,1 | 6 | 3.85| 4.07°/12.51/12.95(13.35(13.78(14.74| 1 | A
3054015 | R2 x 15 60 | 32 | 191 | 6 | 3.85| 3.36°|15.64|16.16|16.6717.23(1847| 1 | A
3054016 | R2 x 16 60 | 32 | 201 | 6 | 3.85| 3.18°/16.68/17.23(17.78(18.38(19.71| 1 | A
3054020 | R2 x20 65 | 32 | 241 | 6 | 3.85| 2.6° [20.84/21.51|22.22|12298| — | 1 | A
3054025 | R2 X 25 70 | 32 | 291 | 6 | 3.85| 2.12°/26.02|26.86(27.76(28.72| — | 1 | A
3054030 | R2 x30 80 | 32 [ 341 | 6 | 385| 1.79°/31.19]32211333 | — | — |1 | A
3054035 | R2 x 35 80 | 32 [ 391 | 6 | 3.85| 1.55°(36.36/37.55/3884| — | — | 1 | A
3054040 | R2 x40 9 | 32 | 441 | 6 | 385| 1.36°/41521429 | — | — | — | 1 | A
3054045 | R2 X 45 9 | 32 | 491 | 6 | 385| 1.22°/4669(4825| — | — | — | 1 | A
3054050 | R2 x50 100 | 32 | 541 | 6 | 385| 11°|5186/536 | — | — | — [ 1| A
3055010 | R2.5 x 10 60 | 4 |122| 6 | 485 | 2.96°(10.4 [10.75(11.08/11.4 | — | 1 | A
3055015 | R2.5 x 15 60 | 4 |172 | 6 | 485| 1.96°/15.62|16.13(1662| — | — | 1 | A
3055020 | R2.5 X 20 70 | 4 | 222 | 6 | 485| 1.46°/2082/21.47| — | — | — | 1 | A
3055025 | R2.5 x 25 70 | 4 |272| 6 | 485| 1.16°|26 (2682 — | — | — | 1 | A
3055030 | R2.5 x 30 80 | 4 [322| 6 | 485|097°(31.17] — | — | — | — | 1| A
3055035 | R2.5 x 35 80 | 4 |[372| 6 | 485| 0833634 — | — | — | — | 1| A
3055040 | R2.5 X 40 9 | 4 |422| 6 | 485 072°/4151 — | — | — | — | 1| A
3055045 | R2.5 x 45 100 | 4 |472| 6 | 485)| 064°(4668 — | — | — | — [ 1| A
3055050 | R2.5 x50 100 | 4 |522| 6 | 485| 058°/51.84] — | — | — | — | 1 | A
3056012 | R3 x 12 60 | 48 | — 6 58| — | — | — | = | = | = 1|2]|A
3056020 | R3 X 20 70 | 48 | — 6 58| — | — | — | —| = | = |2]|A
3056025 | R3 x25 70 | 48 | — 6 58| — | — | — | = | = | —=1|2]|A
3056030 | R3 X 30 80 | 48 | — 6 58| — | — | — | — | = | = |2]A
3056035 | R3 X35 80 | 48 | — 6 58| — | — | — | = | = | =1|2]|A
3056040 | R3 x40 9 | 48 | — 6 58| — | — | — | —| = | = |2]|A
3056045 | R3 x45 100 | 48 | — 6 [58| — | — | — | —| = | —=1|2]|A
3056050 | R3 x50 120 | 48 | — 6 58| — | — | — | — | = | = |2]A

A=#tRfEREER A =Standard stock item
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WX R EmREEINHAE

WX Super Coating High-precision Bull Nose
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3 050 0~-0015 B :mm  Unit:mm
é BamS OME X ETAER X TR XK 2K VLS mE | JOR Lo & T AR 7
P EDP No. Dc XrX@n X8z L 2 D1 de Ds Type Stock
538 3100201 | 02x R0.05 X 0° X 05| 50 | 0.15 | 0.18 | — 7.6 1 A
3100202 0.2 X R0.05 X 0° X 1 50 0.15 0.18 — 8.1
3100203 0.2 X R0.05 X 1° X 1 50 0.15 0.18 0.22 8.2

3100204 | 0.2 x R0.05 X 1° X 2 50 0.15 | 0.18 | 0.26 9.1
3100205 | 0.2 x R0.05 x 3° X 1 50 0.15 | 0.18 | 0.28 8
3100206 | 0.2 X R0.05 X 3° X 2 50 0.15 | 0.18 | 0.38 8.8

3100207 | 0.2 X R0.05 X 5° X 1 50 0.15 | 0.18 | 0.34 7.8
3100208 | 0.2 x R0.05 X 5° X 2 50 0.15 | 0.18 | 0.51 8.5
3100301 | 0.3 X R0.05 x 0° X 1 50 0.25 | 0.28 — 7.9
3100302 | 0.3 X R0.05 X 0° X 2 50 0.25 | 0.28 — 8.9

3100303 | 0.3 X R0.05 X 1° X 2 50 025 | 028 | 035 9
3100304 | 0.3 x R0.05 X 1° X 3 50 0.25 | 0.28 | 0.39 9.9
3100305 | 0.3 x R0.05 X 3° X 2 50 025 | 0.28 | 047 8.7
3100306 | 0.3 X R0.05 X 3° X 3 50 0.25 | 0.28 | 0.58 9.5
3100307 | 0.3 X R0.05 X 5° X 2 50 025 | 028 | 0.6 8.3
3100308 | 0.3 x R0.05 X 5° X 3 50 025 | 028 | 0.77 9

3100401 | 0.4 x R0.05 X 0° X 1 50 0.3 0.37 — 8.1
3100402 | 0.4 X R0.05 X 0° X 1.5 50 0.3 0.37 — 8.6
3100403 | 0.4 X R0.05 X 0° X 2 50 0.3 0.37 — 9.1
3100404 | 0.4 X R0.05 X 0° X 3 50 0.3 0.37 — 10.1
3100405 | 0.4 X R0.05 X 0° x 4 50 0.3 0.37 — 111

3100409 | 0.4 X R0.05 X 1° X 3 50 0.3 0.37 0.48 9.7
3100410 | 0.4 X R0.05 X 1° X 4 50 0.3 037 | 051 | 107
3100411 | 0.4 X R0.05 X 3° X 3 50 0.3 0.37 0.67 9.3
3100412 | 0.4 X R0.05 X 3° X 4 50 0.3 0.37 0.77 10.1
3100413 | 0.4 X R0.05 X 5° X 3 50 0.3 0.37 0.86 8.9
3100414 | 0.4 X R0.05 X 5° x 4 50 0.3 0.37 1.03 9.5

N N N N N N N N N N N N S N R N
== IN(NNDNDNN === = =2 D NDNNNN(= = NDNDNNNN| =
>> W > > > > > >>>e>> > >>>; > > > > >

NINDINDINDININDINDINDINDINDINDINDINDINNDPNNDDNDINDDNDNDDNDDNDNDNDNDDNNININ| Ng

3100406 | 0.4 X RO.1 X 0° X 2 50 0.3 0.37 = 9.1
3100407 | 04X R0O.1 X 0° X3 50 0.3 0.37 — 10.1
3100408 | 04X RO1 X 0°x4 | 50 | 03 | 037 | — [11 | 4 1 A o
BiRIRIGHIE S P.6 A=FREREFER A =Standard stock item
B See p.6 for explanation of marks. B = Bz OMTEREZR B = Inventory center stock item
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B EAZ :mm  Unit:mm
BmS R X EEIAFE X bR XK 2K UALS mE | mOR Lo e AR 7
EDP No. Dc XrXx@nx282 L 2 D1 de Ds Type Stock
3100415 | 04X R0O.1 X 1° X 3 50 0.3 0.37 0.48 9.7 4 2 A

3100416 | 0.4 X RO.1 1° X 4 50 0.3 037 | 051 | 10.7

X R
3100417 | 04X RO4 X 3 x3 | 50 | 03 | 037 | 067 | 93 ?{i
3100418 | 04X R01 X 3° x4 | 50 | 03 | 037 | 077 | 10.1 TI%‘
3100419 | 04x R0O1 X 5° x3 | 50 | 03 | 037 | 086 | 89 o
3100420 | 04X RO1 X 5 x4 | 50 | 03 | 037 | 1.03 | 95 =s
3100501 | 05X R0.05 X 0° X1 | 50 | 04 | 046 | — | 81 7
3100502 | 05X RO.05 X 0° X2 | 50 | 04 | 046 | — | 91 X
3100503 | 05x R0.05 X 0° x3 | 50 | 04 | 046 | — | 10 S
3100504 | 05X RO.05 X 0° X4 | 50 | 04 | 046 | — | 11. e
3100505 | 0.5 X% R0.05 X 0° X 5 50 04 | 046 | — | 121 R
3100506 | 0.5 R0.05 X 0° X6 | 50 | 04 | 046 | — | 13.

3100513 | 0.5 x R0.05 X 1° X 3 50 0.4 0.46 | 0.58 9.5
3100514 | 0.5 X R0.05 X 1° X 5 50 0.4 046 | 064 | 11.4
3100515 | 0.5 X R0.05 X 1° X 8 50 0.4 046 | 0.75 | 14.2
3100516 | 0.5 x R0.05 X 1° X10 50 0.4 046 | 0.81 | 16.1
3100517 | 0.5 X R0.05 X 1° X12 50 0.4 046 | 0.88 | 18

3100518 | 0.5 X R0.05 X 3° X 3 50 0.4 0.46 | 0.76 9.1
3100519 | 0.5 X R0.05 X 3° X 5 50 0.4 046 | 096 | 10.8
3100520 | 0.5 x R0.05 X 3° X 8 50 0.4 046 | 1.28 | 13.2
3100521 | 0.5 X R0.05 X 3° X10 50 0.4 046 | 148 | 14.8
3100522 | 0.5 X R0.05 X 3° X12 50 0.4 046 | 169 | 16.4
3100523 | 0.5 X R0.05 X 5° X 3 50 0.4 0.46 | 0.95 8.7
3100524 | 0.5 X R0.05 X 5° X 5 50 0.4 046 | 1.29 | 10.1
3100525 | 0.5 % R0.05 X 5° X 8 50 0.4 046 | 1.81 | 121
3100526 | 0.5 X R0.05 X 5° X10 50 0.4 046 | 215 | 135

3100507 | 0.5 RO.1 X 0° X 1 50 0.4 0.46 — 8.1
3100508 | 0.5 x R0.1 0° X2 50 0.4 0.46 — 9.1
3100509 | 0.5 x RO.1 0° X3 50 0.4 0.46 — 10.1
3100510 | 0.5 X RO.1 0° X 4 50 0.4 0.46 — 11.1
3100511 0.5 X RO.1 0° X5 50 0.4 0.46 — 121
3100512 | 0.5 X RO.1 0° X6 50 0.4 0.46 — 13.1

3100527 | 0.5 x RO.1
3100528 | 0.5 x RO.1
3100529 | 0.5 X RO.1
3100530 | 0.5 X RO.1
3100531 | 0.5 x RO.1
3100532 | 0.5 X RO.1
3100533 | 0.5 x RO.1
3100534 | 0.5 X RO.1

1° X 3 50 0.4 0.46 | 0.58 9.5
1° X 5 50 0.4 046 | 064 | 11.4
1° X 8 50 0.4 046 | 0.75 | 14.2
1° X10 50 0.4 046 | 0.81 | 16.1
1° X12 50 0.4 046 | 0.88 | 18

3° X3 50 0.4 0.46 | 0.76 9.1
3° x5 50 0.4 046 | 0.96 | 10.8
3° X8 50 0.4 046 | 1.28 | 13.2

N R AR AR R AR A R I R R R E R R R R A R R E R R R R
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A=#tRHEREFR A= Standard stock item
B = EEfFhOFEEEETER B = Inventory center stock item
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WX Super Coating High-precision Bull Nose

WXS-CPR
[ —T g
CARBIE m ) G (SN B —— 2
+005A FIT ] 30 A 5f*
De<05 0~-00] P11
s 05<0c  0~-0015 B :mm  Unit:mm
Bms OB X EAHA X BB X Fi £K VIS E | |MAR L i AR EF
EDP No. Dc XrX@nXg2 L 2 D1 de Ds Type Stock
3100535 | 0.5 X R0.1 X 3° X10 50 0.4 0.46 148 | 14.8 4 2 A

3100806 | 0.8 x R0.05 X 1° X 5 50 065| 075 | 093 | 11.2

ﬁ,é’ 3100536 | 0.5 RO.1 X 3° x12 50 04 | 046 | 169 | 16.4
h’g 3100537 | 05X R0O.1 X 5°x 3 50 04 | 046 | 095 8.7
+2 3100538 | 05X R0.1 X 5° X5 50 04 | 046 | 1.29 | 10.1
i o 3100539 | 05X R01 X5 X8 | 50 | 04 | 046 | 181 | 121
=% 3100540 | 05X RO.1 X 5° X10 50 04 | 046 | 215 | 135
T 3100601 | 0.6 % R0.1 X 0° x 2 50 048 | 055 | — 8.9
X 3100602 | 0.6 x R0O.1 X 0° X 4 50 048 | 055 | — | 109
g 3100603 | 06X RO.1 X 0° X6 | 50 | 048] 055 | — | 129
P
R

3100807 | 0.8 X R0.05 X 1° X 8 50 065| 075 | 1.04 | 14

3100808 | 0.8 x R0.05 X 3° X 5 50 065| 075 | 1.24 | 104
3100809 | 0.8 x R0.05 X 3° X 8 50 065| 075 | 155 | 129
3100801 | 0.8 x R0O.1 X 0° X 4 50 0.65| 0.75 — 10.5

TE
z
2
4 2 2 A
4 2 2 A
4 2 2 A
4 2 2 A
4 2 2 A
4 2 1 B
4 2 1 B
4 2 1 B
4 2 2 B
4 2 2 B
4 2 2 B
4 2 2 B
4 2 1 A
3100802 | 0.8 X R0.1 X 0° X6 50 0.65| 0.75 — 125 4 2 1 A
3100810 | 0.8 X R0O.1 X 1° X5 50 065| 075 | 093 | 11.2 4 2 2 A
3100811 0.8xX R0.1 X 1° X8 50 0.65| 0.75 1.04 14 4 2 2 A
3100812 | 0.8 X R0.1 X 3° X5 50 065| 075 | 1.24 | 10.4 4 2 2 A
3100813 | 0.8 X R0O.1 %X 3° X 8 50 065| 075 | 155 | 129 4 2 2 A
3100803 | 0.8 %X R0.2 X 0° X 4 50 0.65| 0.75 = 10.5 4 2 1 A
3100804 | 08X R0.2 X 0° X6 50 0.65| 0.75 — 12.5 4 2 1 A
3100805 | 0.8 X R0.2 X 0° X 8 50 0.65| 0.75 = 14.5 4 2 1 A
3100814 | 0.8 X R0.2 X 1° X5 50 065| 075 | 093 | 11.2 4 2 2 A
3100815 | 0.8 X R0.2 X 1° X 8 50 065| 075 | 1.04 | 14 4 2 2 A
3100816 | 0.8 X R0.2 X 3° X5 50 0.65| 0.75 1.24 10.4 4 2 2 A
3100817 | 0.8 X R0.2 X 3° X 8 50 065| 075 | 155 | 129 4 2 2 A
3101001 1 X R0.05 X 0° X4 50 0.8 0.94 — 10.1 4 2 1 B
3101002 1 X R0.05 X 0° X 6 50 0.8 0.94 — 12.1 4 2 1 B
3101003 1 X R0.05 X 0°X8 50 0.8 0.94 — 141 4 2 1 B
3101004 | 1 X R0.05 X 0° X10 50 0.8 0.94 = 16.1 4 2 1 B
3101005 | 1 X R0.05 X 0° X12 50 0.8 0.94 — 18.1 4 2 1 B
3101023 | 1 X R0.05 X 1° X 6 50 0.8 094 | 1.16 | 11.8 4 2 2 B
3101024 | 1 X R0.05 X 1° X10 60 0.8 094 | 1.29 | 155 4 2 2 B
3101025 |1 X R0.05 X 1° X15 60 0.8 094 | 146 | 20.2 4 2 2 B
3101026 | 1 X R0.05 X 1° X20 60 0.8 094 | 161 | 249 4 2 2 B
3101027 | 1 X R0.05 X 1° X25 70 0.8 094 | 1.79 | 29.6 4 2 2 B
3101028 1 X R0.05 X 1° X30 80 0.8 0.94 1.96 | 34.3 4 2 2 B
3101029 |1 X R0.05 X 1° X35 80 0.8 094 | 213 | 39 4 2 2 B
3101030 | 1 X R0.05 X 3° X 6 50 0.8 094 | 153 | 109 4 2 2 B
3101031 |1 X R0.05 X 3° X10 60 0.8 094 | 193 | 14.2 4 2 2 B @
BiRIRIGHIE S P.6 A=FREEFR A =Standard stock item
B See p.6 for explanation of marks. B = EEfFRUMTRAERETZR B = Inventory center stock item
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I EAZ :mm  Unit:mm

BmS R X EEIAFE X bR XK 2K UALS mE | mOR Lo e T AR 7

EDP No. Dc Xrx6n X8z L e D1 de Ds z Type Stock
3101006 1 XR01 X 0°X4 50 0.8 0.94 — 10.1 4 2 1 B
3101007 1 XR0.1 X 0° X6 50 0.8 0.94 — 12.1 4 2 1 B ﬂ:;c‘é)
3101008 1 XR01 X0°X8 50 0.8 0.94 — 141 4 2 1 B q£§
3101009 1 X RO.1 X 0° X10 50 0.8 0.94 — 16.1 4 2 1 B q—gﬁ
3101010 1 X R0.1 X 0° %X12 50 0.8 0.94 — 18.1 4 2 1 B 5£§
3101032 1 XR0.1 X 1° X6 50 0.8 0.94 1.16 11.8 4 2 2 A ﬁ%
3101033 1 X RO.1 X 1° X10 60 0.8 0.94 1.29 15.5 4 2 2 A W
3101034 1 X RO.1 X 1° X15 60 0.8 0.94 1.46 20.2 4 2 2 A X
3101035 1 X R0O.1 X 1°X20 60 0.8 0.94 1.61 24.9 4 2 2 A $
3101036 1 X R0O.1 X 1° X25 70 0.8 0.94 1.79 29.6 4 2 2 A EJ
3101037 |1 X RO.1 X 1°x30 | 80 08 | 094 | 196 | 343 | 4 2 2 A R
3101038 1 X RO.1 X 1° X35 80 0.8 0.94 213 39 4 2 2 A
3101039 1 XR01 X 3°X6 50 0.8 0.94 1.53 10.9 4 2 2 A
3101040 1 X R0.1 X 3° X10 60 0.8 0.94 1.93 14.2 4 2 2 A
3101011 1 XR02 X 0°x4 50 0.8 0.94 — 10.1 4 2 1 A
3101012 1 XR02 X 0°X6 50 0.8 0.94 — 12.1 4 2 1 A
3101013 1 XR02 X 0°X8 50 0.8 0.94 — 141 4 2 1 A
3101014 1 X R0.2 X 0° X10 50 0.8 0.94 — 16.1 4 2 1 A
3101015 1 X R02 X 0°XxX12 50 0.8 0.94 — 18.1 4 2 1 A
3101016 1 X R0.2 X 0° X16 60 0.8 0.94 — 221 4 2 1 A
3101017 1 X R0.2 X 0°X20 60 0.8 0.94 — 26.1 4 2 1 A
3101041 1 XR02 X 1° X6 50 0.8 0.94 1.16 11.8 4 2 2 A
3101042 1 X R02 X 1° X10 60 0.8 0.94 1.29 15.5 4 2 2 A
3101043 1 X R0.2 X 1° X15 60 0.8 0.94 1.46 20.2 4 2 2 A
3101044 1 X R0.2 X 1° X20 60 0.8 0.94 1.61 249 4 2 2 A
3101045 1 X R02 X 1° x25 70 0.8 0.94 1.79 29.6 4 2 2 A
3101046 1 X R0.2 X 1° X30 80 0.8 0.94 1.96 34.3 4 2 2 A
3101047 1 X R0.2 X 1° X35 80 0.8 0.94 213 39 4 2 2 A
3101048 1 XR02 X 3°X6 50 0.8 0.94 1.53 10.9 4 2 2 A
3101049 1 X R0.2 X 3° X10 60 0.8 0.94 1.93 14.2 4 2 2 A
3101018 1 XR03 X 0°X4 50 0.8 0.94 — 10.1 4 2 1 A
3101019 1 XR03 X 0° X6 50 0.8 0.94 — 12.1 4 2 1 A
3101020 1 XR03 X 0°X8 50 0.8 0.94 — 141 4 2 1 A
3101021 1 X R03 X 0° X10 50 0.8 0.94 — 16.1 4 2 1 A
3101022 1 X R03 X 0° X12 50 0.8 0.94 — 18.1 4 2 1 A
3101050 1 XR03 X 1° X6 50 0.8 0.94 1.16 11.8 4 2 2 A
3101051 1 X R03 X 1° X10 60 0.8 0.94 1.29 15.5 4 2 2 A
3101052 1 X R03 X 1° X15 60 0.8 0.94 1.46 20.2 4 2 2 A
3101053 1 X R03 X 1° X20 60 0.8 0.94 1.61 24.9 4 2 2 A
3101054 1 X R03 X 1° X25 70 0.8 0.94 1.79 29.6 4 2 2 A =

A=#tRHEREFR A= Standard stock item
B = EEfFhOFEEEETER B = Inventory center stock item
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WX Super Coating High-precision Bull Nose

WXS-CPR
| — T g
+00054 FIT | 30°} i
s 05§B§<05 8::818}5 P g7 :mm  Unit:mm
HRe P et YE L K | K | SR | @mOE |, iR MR | EE
EDP No. Dc XrX@nXRe2 L 2 Dy da Ds Type Stock
, 3101055 | 1 X R0.3 X 1°x30 80 08 | 094 | 1.96 | 343 4 2 A
ﬁ’?'? 3101056 | 1 X R0.3 X 1° X35 80 08 | 094 | 213 | 39
[fc 3101057 |1 XR03 x 3 x6 | 50 | 08 | 094 | 153 | 109
£ 3101058 | 1 X R0.3 X 3° x10 60 08 | 094 | 1.93 | 142
o 38101201 | 12X R02 X 0° X6 50 1 114 | — | 117
5% 3101202 | 12X R0.2 X 0° X 8 50 1 114 | — | 137
T 3101203 | 1.2x R0.2 X 0° X10 50 1 114 | — | 157
X 3101204 | 12X R0.3 X 0° X 6 50 1 114 | — | 117
2 3101205 | 1.2%x R0.3 X 0° X 8 50 1 114 | — | 137
=1 3101206 | 1.2x R0.3 X 0° X10 50 1 114 | — | 157
R

3101511 | 1.5 X RO.1
3101512 | 1.5 X RO.1
3101513 | 1.5 X R0.1
3101514 | 1.5 X RO0.1
3101515 | 1.5 X R0.1
3101516 | 1.5 X RO.1
3101517 | 1.5 X RO.1

1° X10 60 1.2 143 | 1.78 | 14.6
1° X15 60 1.2 143 | 194 | 193
1° X20 60 1.2 143 | 241 24

1° X 25 70 1.2 143 | 227 | 287
1° X 30 80 1.2 143 | 245 | 334
3° X10 60 1.2 143 | 239 | 133
3° xX15 60 1.2 1.43 | 291 17.3

3101501 | 1.5 X R0.2 0° X 6 50 1.2 1.43 — 11.1
3101502 | 1.5 X R0.2 0°x8 50 1.2 1.43 — 13.1
3101503 | 1.5 x R0.2 0° x10 50 1.2 1.43 — 15.1
3101504 | 1.5 x R0.2 0° x12 50 1.2 1.43 — 17.1
3101505 | 1.5 X R0.2 0° X16 50 1.2 1.43 — 21.1

3101518 | 1.5 X R0.2
3101519 | 1.5 x R0.2
3101520 | 1.5 X R0.2
3101521 | 1.5 X R0.2
3101522 | 1.5 X R0.2
3101523 | 1.5 X R0.2
3101524 | 1.5 x R0.2

1° X10 60 1.2 143 | 1.78 | 14.6
1° X15 60 1.2 143 | 194 | 193
1° X 20 60 1.2 143 | 2.1 24

1° X 25 70 1.2 143 | 227 | 287
1° X 30 80 1.2 143 | 245 | 334
3° X10 60 1.2 143 | 239 | 133
3° xX15 60 1.2 1.43 | 291 17.3

3101506 | 1.5 X R0.3 0° X 6 50 1.2 1.43 — 11.1
3101507 | 1.5 X R0.3 0° X8 50 1.2 1.43 — 13.1
3101508 | 1.5 x R0.3 0° X10 50 1.2 1.43 — 15.1
3101509 | 1.5 x R0.3 0° xX12 50 1.2 1.43 — 17.1
3101510 | 1.5 X R0.3 0° X16 50 1.2 1.43 — 21.1

3101525 | 1.5 X R0.3
3101526 | 1.5 X R0.3
3101527 | 1.5 X R0.3
3101528 | 1.5 X R0.3

1° X10 60 1.2 143 | 1.78 | 14.6
1° X15 60 1.2 143 | 194 | 193
1° X20 60 1.2 143 | 2.1 24

1° X 25 70 1.2 143 | 227 | 287
3101529 | 1.5 X R0.3 1° x30 80 1.2 143 | 245 | 334
3101530 | 1.5 x R0.3 3° X10 60 1.2 143 | 239 | 133

WiRIRIEBEIES 1 P.6 A=FtRHEEEFR A= Standard stock item
M See p.6 for explanation of marks. B = FEfFHUMRMEREZESR B = Inventory center stock item
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EDP No. Dc Xrx6n X8z L e D1 de Ds 4 Type Stock
3101531 15X R0.3 X 3° X15 60 1.2 1.43 2.91 17.3 4 2 2 A
3102001 | 2 X R0.1 X 0° X8 50 1.6 1.92 — 12.2 4 2 1 B ﬁ;%’
3102002 | 2 X R0O.1 X 0° x10 50 1.6 1.92 — 14.2 4 2 1 B 1{%%
3102003 | 2 X R0O.1 X 0° X12 50 1.6 1.92 — 16.2 4 2 1 B T_I'%
3102004 | 2 X R0O.1 X 0° X16 60 1.6 1.92 — 20.2 4 2 1 B /fé
3102005 | 2 X R0O.1 X 0° X20 60 1.6 1.92 — 24.2 4 2 1 B i%%
3102006 | 2 X R0O.1 X 0° x25 70 1.6 1.92 — 29.2 4 2 1 B W
3102025 | 2 X R0.1 X 1° X15 60 1.6 1.92 243 18.4 4 2 2 B X
3102026 | 2 x RO.1 X 1° X20 60 1.6 192 | 258 | 23.1 4 2 2 B $
3102027 | 2 X R0.1 X 1° X25 70 1.6 192 | 276 | 278 4 2 2 B (|:3)
3102028 | 2 X R0O.1 X 1° X30 80 1.6 192 | 293 | 325 4 2 2 B R
3102029 | 2 X R0O.1 X 1° x40 80 1.6 192 | 327 | 418 4 2 2 B
3102030 | 2 x RO.1 X 1° X50 100 1.6 192 | 3.62 | 51.1 4 2 2 B
3102031 | 2 X R0.1 X 3° X15 60 1.6 192 | 337 | 165 4 2 2 B
3102032 | 2 X R0O.1 X 3° x20 60 1.6 192 | 3.87 | 204 4 2 2 B
3102007 | 2 X R0.2 X 0° X8 50 1.6 1.92 — 12.2 4 2 1 A
3102008 | 2 X R0.2 X 0° xX10 50 1.6 1.92 — 14.2 4 2 1 A
3102009 | 2 X R0.2 X 0° X12 50 1.6 1.92 — 16.2 4 2 1 A
3102010 | 2 X R0.2 X 0° X16 60 1.6 1.92 — 20.2 4 2 1 A
3102011 | 2 X R0.2 X 0° X20 60 1.6 1.92 — 24.2 4 2 1 A
3102012 | 2 X R0.2 X 0° x25 70 1.6 1.92 — 29.2 4 2 1 A
3102033 | 2 X R0.2 X 1° X15 60 1.6 1.92 243 18.4 4 2 2 A
3102034 | 2 X R0.2 X 1° X20 60 1.6 192 | 258 | 23.1 4 2 2 A
3102035 | 2 X R0.2 X 1° X25 70 1.6 192 | 276 | 278 4 2 2 A
3102036 | 2 X R0.2 X 1° xX30 80 1.6 192 | 293 | 325 4 2 2 A
3102037 | 2 X R0.2 X 1° X40 80 1.6 1.92 327 | 418 4 2 2 A
3102038 | 2 X R0.2 X 1° X50 100 1.6 192 | 3.62 | 51.1 4 2 2 A
3102039 | 2 X R0.2 X 3° X15 60 1.6 192 | 337 | 165 4 2 2 A
3102040 | 2 X R0.2 X 3° x20 60 1.6 192 | 3.87 | 204 4 2 2 A
3102013 | 2 X R0.3 X 0° X8 50 1.6 1.92 — 12.2 4 2 1 A
3102014 | 2 X R0.3 X 0° xX10 50 1.6 1.92 — 14.2 4 2 1 A
3102015 | 2 X R0.3 X 0° xX12 50 1.6 1.92 — 16.2 4 2 1 A
3102016 | 2 X R0.3 X 0° X16 60 1.6 1.92 — 20.2 4 2 1 A
3102017 | 2 X R0.3 X 0° X20 60 1.6 1.92 — 24.2 4 2 1 A
3102018 | 2 X R0.3 X 0° x25 70 1.6 1.92 — 29.2 4 2 1 A
3102041 | 2 X R0.3 X 1° X15 60 1.6 192 | 243 | 184 4 2 2 A
3102042 | 2 X R0.3 X 1° X20 60 1.6 1.92 258 | 23.1 4 2 2 A
3102043 | 2 X R0.3 X 1° x25 70 1.6 192 | 276 | 278 4 2 2 A
3102044 | 2 X R0.3 X 1° X30 80 1.6 192 | 293 | 325 4 2 2 A
3102045 | 2 X R0.3 X 1° x40 80 1.6 192 | 327 | 418 4 2 2 A @

A=#tRHEREFR A= Standard stock item
B = EEfFhOFEEEETER B = Inventory center stock item
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WX Super Coating High-precision Bull Nose

WXS-CPR
| — T g
+0.0050 FIT 8 30} *F
De<05 0~-(0] P11
s 05<0c  0~-0015 g7 :mm  Unit:mm
Ams OME X EIAER X TR X FiR &K VRN R | FOR 1a s TE LN 7
EDP No. Dc XrX@nXg2 L 2 D1 de Ds z Type Stock
» 3102046 | 2 X R0.3 X 1° X50 100 1.6 1.92 3.62 51.1 4 2 2 A
ﬂ:’c‘g 3102047 | 2 X R0.3 X 3° x15 60 1.6 1.92 3.37 16.5 4 2 2 A
1*’\5‘ 3102048 | 2 X R0.3 X 3° x20 60 1.6 1.92 3.87 20.4 4 2 2 A
ShHo; 3102019 | 2 X R05 X 0° X8 50 1.6 1.92 — 12.2 4 2 1 A
o 8102020 |2 xR05 x0°x10 | 50 | 16 | 192 | — | 142 | 4 2 1 A
ﬁ g 3102021 2 X R05 X 0° X12 50 1.6 1.92 — 16.2 4 2 1 A
W 3102022 | 2 X R0.5 X 0° X16 60 1.6 1.92 — 20.2 4 2 1 A
X 3102023 | 2 X R0.5 X 0° X20 60 1.6 1.92 — 24.2 4 2 1 A
2 3102024 | 2 X R0.5 X 0° xX25 70 1.6 1.92 — 29.2 4 2 1 A
P 3102049 | 2 X R0.5 X 1° X15 60 1.6 1.92 2.43 18.4 4 2 2 A
5] 3102050 |2 xR05 x 1°x20 | 60 | 16 | 192 | 258 | 231 4 2 2 A
3102051 2 X R05 X 1° Xx25 70 1.6 1.92 2.76 27.8 4 2 2 A
3102052 | 2 X R0.5 X 1° X30 80 1.6 1.92 2.93 325 4 2 2 A
3102053 | 2 X R0.5 X 1° x40 80 1.6 1.92 3.27 41.8 4 2 2 A
3102054 | 2 X R0.5 X 1° x50 100 1.6 1.92 3.62 51.1 4 2 2 A
3102055 | 2 X R0.5 X 3° X15 60 1.6 1.92 8¥37 16.5 4 2 2 A
3102056 | 2 X R0.5 X 3° xX20 60 1.6 1.92 3.87 20.4 4 2 2 A
3102501 25X R0.2 X 0° X10 50 2.2 2.4 — 13.2 4 2 1 B
3102502 | 25X R0.2 X 0° x20 60 2.2 2.4 — 23.2 4 2 1 B
3102503 | 25 %X R0.2 X 0° X30 70 2.2 2.4 — 33.2 4 2 1 B
3102504 | 25X R0.5 X 0° X10 50 2.2 2.4 — 13.2 4 2 1 B
3102505 | 25X R0.5 X 0° x20 60 2.2 2.4 — 23.2 4 2 1 B
3102506 | 25X R0.5 X 0° x30 70 2.2 2.4 — 33.2 4 2 1 B
3103001 3 XR02 X 0°X8 60 2.5 2.85 — 13.9 6 2 1 A
3103002 | 3 X R0.2 X 0° x12 60 2.5 2.85 — 17.9 6 2 1 A
3103003 | 3 X R0.2 X 0° X16 60 2.5 2.85 — 21.9 6 2 1 A
3103004 | 3 X R0.2 X 0° x20 70 25 2.85 — 259 6 2 1 A
3103005 | 3 X R0.2 X 0° xX25 70 25 2.85 — 30.9 6 2 1 A
3103006 | 3 X R0.2 X 0° x30 70 2.5 2.85 — 35.9 6 2 1 A
3103007 | 3 X R0.2 X 0° X35 80 2.5 2.85 = 40.9 6 2 1 A
3103020 | 3 X R0.2 X 1° x15 60 25 2.85 34 20.3 6 2 2 A
3103021 3 X R0.2 X 1° X20 60 25 2.85 8I55] 25 6 2 2 A
3103022 | 3 X R0.2 X 1° x30 80 2.5 2.85 3.9 34.4 6 2 2 A
3103023 | 3 X R0.2 X 1° x40 80 2.5 2.85 424 | 43.8 6 2 2 A
3103024 | 3 X R0.2 X 1° x50 100 25 2.85 4.59 53.1 6 2 2 A
3103025 | 3 X R0.2 X 1° X60 110 25 2.85 4.94 62.5 6 2 2 A
3103008 | 3 X R0.3 X 0° x12 60 2.5 2.85 — 17.9 6 2 1 A
3103009 | 3 X R0.3 X 0° X16 60 2.5 2.85 — 21.9 6 2 1 A
3103010 | 3 X R0.3 X 0° x20 70 25 2.85 — 259 6 2 1 A
3103011 3 X R0.3 X 0° x25 70 2.5 2.85 — 30.9 6 2 1 A @
BiRIRIGHIE S P.6 A=#REREFR A =Standard stock item
B See p.6 for explanation of marks. B = EEfFRUMTRAERETZR B = Inventory center stock item
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- "
FREE ST KT
@ / B $ j L [ s
271 47 C . 27 T .
2 Flutes 4 Flutes L ) 2 Flutes L -
I EAZ :mm  Unit:mm
BmS R X EEIAFE X bR XK 2K UALS mE | mOR Lo e T AR 7
EDP No. Dc Xrx6n X8z L e D1 de Ds z Type Stock

3103012 | 3 X R0.3 X 0° x30 70 25 2.85 — 35.9 6 2 1 A

3103013 | 3 X R0.3 X 0° X35 80 25 2.85 — 40.9 6 2 1 A ﬁ;c-é)
3103014 | 3 X R0.5 X 0° x12 60 25 2.85 — 17.9 6 2 1 A 1%%
3103015 | 3 X R0.5 X 0° X16 60 25 2.85 — 21.9 6 2 1 A T_I'%
3103016 | 3 X R0.5 X 0° X20 70 25 2.85 — 25.9 6 2 1 A 5£§
3103017 | 3 X R0.5 X 0° x25 70 2.5 2.85 — 30.9 6 2 1 A ﬁ g
3103018 | 3 X R0.5 X 0° x30 70 25 2.85 — 35.9 6 2 1 A W
3103019 | 3 X R0.5 X 0° X35 80 25 2.85 — 40.9 6 2 1 A X
3103026 | 3 X R0.5 X 1° X15 60 25 2.85 3.4 20.3 6 2 2 A $
3103027 | 3 X R0.5 X 1° X20 60 2.5 2.85 BI55) 25 6 2 2 A E)
3103028 |3 XRO5 x 1°x30 | 80 | 25 | 285 | 39 | 344 | 6 2 2 A R
3103029 | 3 X R0.5 X 1° x40 80 25 2.85 4.24 43.8 6 2 2 A

3103030 | 3 X R0.5 X 1° x50 100 25 2.85 4.59 53.1 6 2 2 A

3103031 3 X R05 X 1° x60 110 2.5 2.85 4.94 62.5 6 2 2 A

3104001 4 X R0.2 X 0° X16 60 4 3.84 — 20.1 6 4 1 B

3104002 | 4 X R0.2 X 0° %X20 60 4 3.84 — 241 6 4 1 B

3104003 | 4 X R0.2 X 0° xX25 70 4 3.84 — 29.1 6 4 1 B

3104004 | 4 X R0.2 X 0° xX30 70 4 3.84 — 34.1 6 4 1 B

3104005 | 4 X R0.2 X 0° x40 90 4 3.84 — 441 6 4 1 B

3104006 | 4 X R0.2 X 0° x50 100 4 3.84 — 54.1 6 4 1 B

3104007 | 4 X R0.3 X 0° X16 60 4 3.84 — 20.1 6 4 1 B

3104008 | 4 X R0.3 X 0° xX20 60 4 3.84 — 241 6 4 1 B

3104009 | 4 X R0.3 X 0° x25 70 4 3.84 — 29.1 6 4 1 B

3104010 | 4 X R0.3 X 0° X30 70 4 3.84 — 34.1 6 4 1 B

3104011 4 X R0.3 X 0° x40 90 4 3.84 — 441 6 4 1 B

3104012 | 4 X R0.3 X 0° X50 100 4 3.84 — 54.1 6 4 1 B

3104013 |4 X R0.5 X 0° X16 60 4 3.84 — 20.1 6 4 1 B

3104014 | 4 X R0.5 X 0° X20 60 4 3.84 — 241 6 4 1 B

3104015 | 4 X R0.5 X 0° xX25 70 4 3.84 — 29.1 6 4 1 B

3104016 | 4 X R0.5 X 0° X30 70 4 3.84 — 34.1 6 4 1 B

3104017 | 4 X R0.5 X 0° x40 90 4 3.84 — 441 6 4 1 B

3104018 | 4 X R0.5 X 0° X50 100 4 3.84 — 54.1 6 4 1 B

3104019 | 4 X R1 X 0° X16 60 4 3.84 — 20.1 6 4 1 B

3104020 | 4 X Ri X 0° X20 60 4 3.84 — 241 6 4 1 B

3104021 4 X R1 X 0° X25 70 4 3.84 — 29.1 6 4 1 B

3104022 | 4 X Ri X 0° X30 70 4 3.84 — 34.1 6 4 1 B

3104023 | 4 X Ri X 0° X40 90 4 3.84 — 441 6 4 1 B

3104024 | 4 X Ri X 0° x50 100 4 3.84 — 54.1 6 4 1 B

A=FRHEREFR A= Standard stock item
B = EEfFRIOFREEETZR B = Inventory center stock item
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. 'UJ ﬁ”zl%'ﬁ:ie Cutting Conditions
WXS-EMS

(UEDE side miling

HEI*Z *4' ﬁﬁﬂ%é’f%-mm Iﬁﬁz ﬁj%%%%% RO Harﬁn%dﬂgteel
Work Hardened Steel- Tool Steel- Hardened Steel-
172 MRl | AKSs. HPMISSKT | kDT SKbel. Nakso | 45 ~BSHRC E Bl el 2o =/l
M S HME IR HHERE [EESEIES AR [EESEIES AR [EESEIES AR [EEEREE AR [ElEERRE HHERE
ﬁu (i} Mill Dia. (mm) | Speed (min") | Feed (mm/min) | Speed (min") | Feed (mm/min) | Speed (min") | Feed (mm/min) | Speed (min”) | Feed (mm/min) | Speed (min”) | Feed (mm/min) | Speed (min”) | Feed (mm/min)
,—% g 1 20,000 800 20,000 800 20,000 800 20,000 560 20,000 480 16,000 335
1 L‘I: S 2 20,000 1,600 20,000 1,600 16,000 1,250 12,000 670 11,000 535 7,950 685
%E % 3 15,000 1,800 13,500 1,600 10,500 1,250 7,950 670 7,450 535 5,300 335
4 11,000 1,800 9,950 1,600 7,950 1,250 5,950 670 5,550 585 4,000 335
W 5 8,900 1,800 7,950 1,600 6,350 1,250 4,800 670 4,450 535 3,200 335
X 6 7,450 2,650 6,650 2,400 5,300 1,900 4,000 1,000 3,700 800 2,650 505
$ 8 5,550 2,650 4,950 2,400 4,000 1,900 3,000 1,000 2,800 800 2,000 505
= 10 4,450 2,650 4,000 2,400 3,200 1,900 2,400 1,000 2,250 800 1,600 505
M 12 3,700 2,650 3,300 2,400 2,650 1,900 2,000 1,000 1,850 800 1,350 505
S 14 3,100 2,500 2,800 2,250 2,250 1,800 1,700 1,000 1,550 800 1,100 505
15 2,850 2,400 2,600 2,200 2,100 1,750 1,550 950 1,450 800 1,050 505
16 2,700 2,400 2,400 2,100 1,950 1,700 1,450 930 1,350 800 995 505
18 2,400 2,250 2,200 2,000 1,750 1,600 1,300 895 1,200 800 885 505
20 2,200 2,150 1,950 1,900 1,550 1,500 1,150 845 1,100 695 800 505
25 1,700 2,450 1,550 2,100 1,250 1,500 955 915 890 750 635 505
30 1,400 2,300 1,300 1,750 1,050 1,250 795 760 740 620 620 430
= ap e
- & 1.5D [ 002D Dc=15 & [ ae & [ @ ap e
Deﬁfﬁ{%m }.gg g.?gD 12 .Zzgzézs 1.5D | 0.05D 1.5D | 0.03D 1D | 0.02D
2. éeMax=1 S AeMax=1mmiLF AeMax=0.5mmLLT AeMax=0.5mmLLIT
1. 75BN R BRI R TIME, 1. Use a rigid and precise machine and holder.
2. MEAIRDANE R TR EEEFIH S E 2. When chattering occurs, reduce the speed and feed at the same ratio.
3BRIEIN T EHE S S HIE 2 AR EIEE, 3. Use an air blow or a suitable cutting fluid with high smoke retardant properties.

BIEMEIEI High-Speed Side Milling

& DAY AR AL R AR B (B AN BT RES SRUREEE K | Caution: Sparks generated during operatiqn or heat gaused by tool breakage
JE =10 can cause fire. Be sure to use all proper fire-prevention measures.
’JEIVJ *‘I’ ﬁﬁ%mﬁié@%HRC) IE%M ﬁjfﬁ,ﬁf?é%% R0 Harg?r%d%@teel
Worl.( Hardened Steel- Tool Steel- Hardened Steel-
el | renercenedSteel | oinedsie ) | 45~55HRC | 55~6O0HRC | 60~BSHRC |  65~70HRC
T IR HHARE IR HHARE IR AR IR AR [l HHARE [l HHARE
Mill Dia. (mm) | Speed (min") | Feed (mm/min) | Speed (min”) | Feed (mm/min) | Speed (min”) | Feed (mm/min) | Speed (min™) | Feed (mm/min) | Speed (min") | Feed (mm/min) | Speed (min”) | Feed (mm/min)
1 50,000 1,600 50,000 2,000 50,000 2,000 50,000 1,600 47,500 1,350 32,000 715
2 47,500 3,250 47,500 3,800 40,000 3,200 25,500 1,650 24,000 1,350 16,000 800
3 32,000 3,450 32,000 3,800 26,500 3,200 17,000 1,650 16,000 1,350 10,500 800
4 24,000 3,900 24,000 3,800 20,000 3,200 12,500 1,650 12,000 1,350 7,950 800
5 19,000 4,100 19,000 3,800 16,000 3,200 10,000 1,650 9,550 1,350 6,350 800
6 16,000 5,750 16,000 5,750 13,500 4,800 8,500 2,450 7,950 2,000 5,300 1,200
8 12,000 5,750 12,000 5,750 9,950 4,800 6,350 2,450 5,950 2,000 4,000 1,200
10 9,550 5,750 9,550 5,750 7,950 4,800 5,100 2,450 4,800 2,000 3,200 1,200
12 7,950 5,750 7,950 5,750 6,650 4,800 4,250 2,450 4,000 2,000 2,650 1,200
14 6,800 5,400 6,800 5,400 5,650 4,500 3,600 2,400 3,400 2,000 2,250 1,200
15 6,350 5,300 6,350 5,300 5,250 4,350 3,350 2,300 3,150 1,950 2,100 1,200
16 5,950 5,150 5,950 5,150 4,950 4,250 3,150 2,250 2,950 1,850 1,950 1,200
18 5,300 4,850 5,300 4,850 4,400 4,050 2,800 2,200 2,650 1,750 1,750 1,200
20 4,750 4,600 4,750 4,600 3,950 3,650 2,500 2,050 2,350 1,550 1,550 1,100
25 3,800 5,350 3,800 5,050 3,150 3,800 2,000 2,000 1,900 1,250 1,250 1,050
30 3,150 4,950 3,150 4,250 2,650 3,150 1,650 1,800 1,550 1,050 1,050 1,000
e . | @ a | ae A | ae a Qe
Degﬁﬁu‘ 1D | 0.05D 1D | 0.03D 1D | 0.02D 1D | 0.01D
722 4 AeMax=0.5mmLLF AeMax=0.5mmLLIT AeMax=0.2mmLLTF AeMax=0.2mmLLT
1.35(F AN ST ARFITIR. 1. The indicated speeds and feeds are for high speed light milling with high speed /
2. M IRTRT S E L P RS AN high precision machining centers.
3 BRI T EHE SIS TS HaE 2 & R IS5, 2. Tools can cause sparks. Do not use flammable fluids.

3. Use an air blow or a suitable cutting fluid with high smoke retardant properties.
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| BIEIESEES

Cutting Conditions

WXS-EBD

AEEIEY standard miling
O LENBELSEE IR,

The machining path is on condition of contouring line operation.

HDIM*SI' IE*M ﬂﬁgﬂ(@ #8HRC) Hargzilf)\dﬂgteel

Work Tool Steel- Hardened Steel-

S oprenardened Steel | 45 ~55HRC 55 ~B0HRC 60 ~B5HRC 65 ~70HRC
R EIARIREE HHERE EAEIREE HHERE [EAEIREE MHERE EAEIREE HHERE EFERET BHETRE

Speed (min™) Feed (mm/min) Speed (min™) Feed (mm/min) Speed (min™) Feed (mm/min) Speed (min™) Feed (mm/min) Speed (min™) Feed (mm/min)

0.5 32,000 2,350 32,000 2,350 32,000 2,000 32,000 1,600 32,000 1,450
0.75 32,000 3,050 32,000 3,050 32,000 2,500 26,500 1,900 21,000 1,400
1 32,000 3,600 32,000 3,550 24,000 2,200 20,000 1,750 16,000 1,250
1.5 26,500 4,000 21,000 3,200 16,000 2,000 13,500 1,600 10,500 1,200
2 20,000 3,650 16,000 2,950 12,000 1,900 9,950 1,500 7,950 1,150
25 16,000 3,500 12,500 2,650 9,550 1,700 7,950 1,350 6,350 1,000
3 13,500 3,350 10,500 2,300 7,950 1,550 6,650 1,250 5,300 955
4 9,950 2,850 7,950 2,050 5,950 1,350 4,950 1,050 4,000 830
5 7,950 2,550 6,350 1,800 4,800 1,150 4,000 875 3,200 700
6 6,650 2,400 5,300 1,650 4,000 955 3,300 795 2,650 635
8 4,950 1,800 4,000 1,250 3,000 775 2,500 595 2,000 475

10 4,000 1,450 3,200 1,000 2,400 620 2,000 475 1,600 380

12.5 3,200 1,150 2,550 815 1,900 495 1,600 380 1,250 305
R RS ap Pf ap Pf ES Pf

e W 7, - 0.05D | 0.1D 003D | 0.1D 002D | 0.05D
Lﬂ‘ ApMax=0.6mmkLF apMax=0.5mmLLT ApMax=0.3mmLIT

1. 75 BRI SRR,

2 5 EASSEHE RIS,

3. ERERTRER/NSSEINI(MENT). REMIRR. DRE. UK. THEES
ERERAR, TR AERBIRIRE, ke, BEAEREGERE. #HERERTIRE.

AR, AIES LEREEER A ERE.

@ GIMIEERS
IR 151 FX BB NBRLETI( FX-HS-EBDS) , HBINBHAEEBIRA FXET]
BRSL#%7]( FXS-EBT,FXS-EBM),

B1EIHE High-Speed Miling
@I@E‘%B’\JXT&&E&?&? BRI ARATRESSEURIGEENCR |,
1B E2AX.

FAEESESRENT R ONEERER.

O LI RIUSEEIN T RHR.

1. Use arigid and precise machine and holder.

2. Using air blow or MQL (oil mist coolant) is recommended.

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

4. Cutting speed and feed rate can be increased in case of lower depth of cut.

@ Guideline for selecting end mills:

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

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

The conditions below are for high speed / high precision machining centers.
The machining path is on condition of contoure milling.

SIfE X (~ .
BDIM*SI' IE*M ﬂ%m g oHro Hard;n{s\d éteel

Work Tool Steel- Hardened Steel-

Vel el 45 ~55HRC 55 ~B0HRC 60 ~B5HRC 65 ~70HRC
= IS HSRE I HERE ISR HSRE IS SR S HEEE

Speed (min™) Feed (mm/min) Speed (min™) Feed (mm/min) Speed (min™) Feed (mm/min) Speed (min™) Feed (mm/min) Speed (min™) Feed (mm/min)

0.5 50,000 3,700 50,000 3,700 50,000 3,100 50,000 2,600 47,500 2,400
0.75 50,000 4,800 50,000 4,800 50,000 3,900 42,500 3,050 32,000 2,300
1 50,000 5,600 47,500 5,350 40,000 3,650 32,000 2,800 24,000 2,100
1.5 41,500 6,200 32,000 4,800 26,500 3,350 21,000 2,550 16,000 1,900
2 31,000 5,700 24,000 4,400 20,000 3,200 16,000 2,400 12,000 1,800
25 25,000 5,450 19,000 4,000 16,000 2,850 13,000 2,150 9,550 1,600
3 20,500 5,200 16,000 3,450 13,500 2,550 10,500 2,050 7,950 1,550
4 15,500 4,450 12,000 3,050 9,950 2,250 7,950 1,800 5,950 1,350
5 12,500 3,950 9,550 2,650 7,950 1,900 6,350 1,550 4,800 1,150
6 10,500 3,700 7,950 2,500 6,650 1,600 5,300 1,350 4,000 CEB
8 7,750 2,800 5,950 1,900 4,950 1,300 4,000 1,050 3,000 775

10 6,200 2,250 4,800 1,550 4,000 1,050 3,200 830 2,400 620

12.5 4,950 1,800 3,800 1,200 3,200 830 2,550 660 1,900 495
mE 7 ta av Pt 2 2 Fn B

i W : 0.02D | 0.05D 0.02D | 0,05D 0.01D | 0,05D
apMax=0.3mmF AapMax=0.2mmLlF AapMax=0.1mmLlF

1. 75 {E AR S AIHLARFN IR,

2.5 ASSEIRE RS .

3. ERERATRFR/NOEFSLINTI(MEMNT). RN, IIRE. TUERIYE. THE
EEEAENAR, TR ESEIHES, R, BEZRGREE. HEEERTDRE.

ARG, AES LEEEEE R A EE.

@ SIMIEERS
EIEINEDR RIS EE A FXEIHIE AIBKLEETI( FX-HS-EBDS) , IBIN#AEREBER FXE
TIBRSLHETI( FXS-EBT,FXS-EBM ),

1. Use a rigid and precise machine and holder.

2. Using air blow or MQL(oil mist coolant) is recommended.

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

4. Cutting speed and feed rate can be increased in case of lower depth of cut.

@ Guideline for selecting end mills:

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

Sn
L

o

Suoi|puog SupINg

owm-nXxXZ s
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| BIEIESEES

WXS-LN-EBD #5/#tIHI resular Miling

o B - RN - = - LEK i
e M Vi Stce oot Bt oot o Ay 5109708 St V(30 ~38HRC) -FEFE
e Work $S400, S55C, FC250 SCM. SKT. SKS. SKD (HETEEIG] ST (eI S
ﬁU 5 Material (~ 750N/tm®) (~ 30HRC) SKT. SKD. NAK55. HPM1
%8 e EE | BeEE EEE | HAEE EE | BAEE
TI_"'_: § R EZ?mm) Slpi(iigd(mf') Feed(?nm/:n) ap Pf Spe:d§ (min™") |Feed (?nm/m'\n) ap ) SEel.ffdg (mj:‘) Feed (?m/}:\n) ap Pf
i% g 0.05 0.3 50,000 70 0.003 0.003 50,000 70 0.003 0.003 50,000 70 0.003 0.003
2 ) 0.5 50,000 50 0.003 0.003 50,000 50 0.003 0.003 50,000 50 0.003 0.003
wW 0.5 50,000 400 0.005 0.005 50,000 400 0.005 0.005 50,000 380 0.005 0.005
)S< 0.75 | 50,000 360 0.005 0.005 50,000 360 0.005 0.005 50,000 340 0.005 0.005
II_ 1 50,000 360 0.005 0.005 50,000 360 0.005 0.005 50,000 340 0.005 0.005
IN 1.25 | 47,000 320 0.005 0.005 47,000 320 0.005 0.005 47,000 300 0.005 0.005
|'§ 0.1 1.5 45,000 300 0.005 0.005 45,000 300 0.005 0.005 45,000 280 0.005 0.005
B 1.75 | 42,000 260 0.005 0.005 42,000 260 0.005 0.005 42,000 240 0.005 0.005
2 38,000 230 0.005 0.005 38,000 230 0.005 0.005 38,000 210 0.005 0.005
2.5 32,000 170 0.004 0.005 32,000 170 0.005 0.004 32,000 160 0.004 0.005
3 32,000 150 0.004 0.005 32,000 150 0.005 0.004 32,000 140 0.004 0.005
0.6 50,000 600 0.005 0.01 50,000 600 0.005 0.01 50,000 570 0.005 0.01
1 50,000 600 0.005 0.01 50,000 600 0.005 0.01 50,000 570 0.005 0.01
1.25 | 50,000 600 0.005 0.01 50,000 600 0.005 0.01 50,000 570 0.005 0.01
1.5 50,000 600 0.005 0.01 50,000 600 0.005 0.01 50,000 570 0.005 0.01
1.75 | 47,000 510 0.005 0.01 47,000 510 0.005 0.01 47,000 480 0.005 0.01
2 45,000 480 0.005 0.005 45,000 480 0.005 0.005 45,000 450 0.005 0.005
0.15 2.25 | 45,000 400 0.005 0.005 45,000 400 0.005 0.005 45,000 380 0.005 0.005
2.5 40,000 300 0.005 0.005 40,000 300 0.005 0.005 40,000 280 0.005 0.005
3 38,000 250 0.005 0.005 38,000 250 0.005 0.005 38,000 230 0.005 0.005
3.5 34,000 200 0.004 0.005 34,000 200 0.004 0.005 34,000 190 0.005 0.004
4 32,000 150 0.004 0.005 32,000 150 0.004 0.005 32,000 140 0.005 0.004
4.5 32,000 130 0.004 0.005 32,000 130 0.004 0.005 32,000 120 0.005 0.004
5 29,000 100 0.004 0.005 29,000 100 0.004 0.005 29,000 95 0.005 0.004
0.8 50,000 900 0.01 0.02 50,000 900 0.01 0.02 50,000 850 0.01 0.02
1 50,000 900 0.01 0.02 50,000 900 0.01 0.02 50,000 850 0.01 0.02
1.5 50,000 800 0.01 0.02 50,000 800 0.01 0.02 50,000 760 0.01 0.02
2 50,000 700 0.01 0.02 50,000 700 0.01 0.02 50,000 660 0.01 0.02
2.5 45,000 550 0.008 0.015 45,000 550 0.008 0.015 45,000 520 0.008 0.015
0.2 3 43,000 500 0.005 0.01 43,000 500 0.005 0.01 43,000 470 0.005 0.01
: 3.5 40,000 420 0.005 0.01 40,000 420 0.005 0.01 40,000 400 0.005 0.01
4 36,000 370 0.005 0.005 36,000 370 0.005 0.005 36,000 350 0.005 0.005
4.5 32,000 290 0.004 0.005 32,000 290 0.004 0.005 32,000 270 0.004 0.005
5 32,000 280 0.004 0.005 32,000 280 0.004 0.005 32,000 260 0.004 0.005
5.5 30,000 230 0.004 0.005 30,000 230 0.004 0.005 30,000 210 0.004 0.005
6 30,000 200 0.004 0.005 30,000 200 0.004 0.005 30,000 190 0.004 0.005
1 50,000 1,100 0.015 0.03 50,000 1,100 0.015 0.03 50,000 1,050 0.015 0.03
1.5 50,000 1,100 0.015 0.03 50,000 1,100 0.015 0.03 50,000 1,050 0.015 0.03
2 50,000 1,000 0.015 0.03 50,000 1,000 0.015 0.03 50,000 950 0.015 0.03
2.5 50,000 1,000 0.015 0.03 50,000 1,000 0.015 0.03 50,000 950 0.015 0.03
3 48,000 900 0.01 0.02 48,000 900 0.01 0.02 48,000 850 0.01 0.02
3.5 45,000 700 0.01 0.02 45,000 700 0.01 0.02 45,000 650 0.01 0.02
4 43,000 600 0.01 0.01 43,000 600 0.01 0.01 43,000 570 0.01 0.01
0.25 4.5 38,000 500 0.01 0.01 38,000 500 0.01 0.01 38,000 470 0.01 0.01
5 30,000 400 0.005 0.01 30,000 400 0.005 0.01 30,000 380 0.005 0.01
5.5 28,000 300 0.004 0.005 28,000 300 0.004 0.005 28,000 280 0.004 0.005
6 26,000 250 0.004 0.005 26,000 250 0.004 0.005 26,000 230 0.004 0.005
7 24,000 200 0.004 0.005 24,000 200 0.004 0.005 24,000 190 0.004 0.005
8 22,000 160 0.004 0.005 22,000 160 0.004 0.005 22,000 150 0.004 0.005
9 20,000 120 0.004 0.005 20,000 120 0.004 0.005 20,000 110 0.004 0.005
10 20,000 100 0.004 0.005 20,000 100 0.004 0.005 20,000 95 0.004 0.005
0.3 1.2 50,000 1,350 0.03 0.05 50,000 1,350 0.03 0.05 50,000 1,200 0.03 0.05
i 2 50,000 1,300 0.03 0.05 50,000 1,300 0.03 0.05 50,000 1,200 0.03 0.05
TIiRE Wap
Depth of Cut //'__/_‘/////A
Pf

1.5 (E AR AR I,

2 {EFE A MQLOHER AN B S IN AR R INEEN N,

3IBIRIEIN T RHE SIS A SR R IEE D> A9 TDEIH.

4. ERAEHEMISEREEOATRENTRE FEORE. SERINTIA, BREERERSR ERAEDEIFMt.

SARIEITASE. INTAZR. IN L&A M T &AM, T
6.90. 5 LATREL L/D AT 10 B, VNI RIEA L2 SEHTR. RIBIEMKRE BT RIS 4.

7R R SIRIE LREL TSR AR,
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Prehardened Steel =
SUS304. SKD. NAK80. HPM50 45 ~55HRC 55 ~60HRC ﬁuug
EREE | HAEE a - EREE | HOREE a pf EREE | BAEE a Pf 58
Speed (min™') | Feed (mm/min) p Speed (min™') | Feed (mm/min) P Speed (min') | Feed (mm/min) P ,fq: %
50,000 70 0.003 0.003 50,000 60 0.003 0.003 — — — — %E g
50,000 50 0.003 0.003 50,000 40 0.003 0.003 — — — — @
50,000 380 0.005 0.005 50,000 260 0.005 0.005 50,000 200 0.004 0.005 W
50,000 340 0.005 0.005 50,000 230 0.005 0.005 50,000 180 0.004 0.005 >S<
50,000 340 0.005 0.005 50,000 230 0.005 0.005 50,000 180 0.004 0.005 L
47,000 300 0.005 0.005 47,000 210 0.005 0.005 43,000 150 0.004 0.005 N
45,000 280 0.005 0.005 45,000 190 0.005 0.005 41,000 130 0.004 0.005 E
42,000 240 0.005 0.005 42,000 170 0.005 0.005 38,000 120 0.004 0.005 B
38,000 210 0.005 0.005 37,000 140 0.005 0.005 33,000 100 0.004 0.005
32,000 160 0.004 0.005 31,000 100 0.004 0.005 31,000 80 0.004 0.005
32,000 140 0.004 0.005 31,000 90 0.004 0.005 31,000 70 0.004 0.005
50,000 570 0.005 0.01 50,000 390 0.005 0.01 50,000 300 0.005 0.01
50,000 570 0.005 0.01 50,000 390 0.005 0.01 50,000 310 0.005 0.01
50,000 570 0.005 0.01 50,000 380 0.005 0.01 50,000 300 0.005 0.01
50,000 570 0.005 0.01 50,000 370 0.005 0.01 50,000 290 0.005 0.01
47,000 480 0.005 0.01 47,000 310 0.005 0.01 43,000 220 0.005 0.01
45,000 450 0.005 0.005 45,000 290 0.005 0.005 41,000 210 0.004 0.005
45,000 380 0.005 0.005 45,000 250 0.005 0.005 41,000 180 0.004 0.005
40,000 280 0.005 0.005 40,000 190 0.005 0.005 36,000 130 0.004 0.005
38,000 230 0.005 0.005 37,000 150 0.005 0.005 33,000 100 0.004 0.005
34,000 190 0.004 0.005 33,000 120 0.004 0.005 33,000 95 0.004 0.005
32,000 140 0.004 0.005 31,000 90 0.004 0.005 31,000 70 0.004 0.005
32,000 120 0.004 0.005 31,000 80 0.004 0.005 31,000 60 0.004 0.005
29,000 95 0.004 0.005 28,000 60 0.004 0.005 28,000 50 0.004 0.005
50,000 850 0.01 0.02 50,000 590 0.01 0.02 50,000 470 0.008 0.015
50,000 850 0.01 0.02 50,000 550 0.01 0.02 50,000 440 0.008 0.015
50,000 760 0.01 0.02 50,000 520 0.01 0.02 50,000 410 0.008 0.015
50,000 660 0.01 0.02 50,000 460 0.01 0.02 45,000 330 0.008 0.015
45,000 520 0.008 0.015 45,000 360 0.008 0.015 41,000 260 0.008 0.015
43,000 470 0.005 0.01 43,000 320 0.005 0.01 38,000 220 0.005 0.01
40,000 400 0.005 0.01 40,000 280 0.005 0.01 36,000 200 0.005 0.01
36,000 350 0.005 0.005 35,000 230 0.005 0.005 31,000 160 0.005 0.005
32,000 270 0.004 0.005 31,000 180 0.004 0.005 28,000 130 0.004 0.005
32,000 260 0.004 0.005 31,000 170 0.004 0.005 28,000 120 0.004 0.005
30,000 210 0.004 0.005 29,000 140 0.004 0.005 26,000 100 0.004 0.005
30,000 190 0.004 0.005 29,000 120 0.004 0.005 26,000 100 0.004 0.005
50,000 1,050 0.015 0.03 50,000 730 0.015 0.03 50,000 580 0.01 0.02
50,000 1,050 0.015 0.03 50,000 700 0.015 0.03 50,000 560 0.01 0.02
50,000 950 0.015 0.03 50,000 650 0.015 0.03 50,000 520 0.01 0.02
50,000 950 0.015 0.03 50,000 600 0.015 0.03 45,000 430 0.01 0.02
48,000 850 0.01 0.02 48,000 550 0.01 0.02 43,000 390 0.01 0.02
45,000 650 0.01 0.02 45,000 450 0.01 0.02 40,000 320 0.01 0.02
43,000 570 0.01 0.01 43,000 390 0.01 0.01 38,000 270 0.01 0.01
38,000 470 0.01 0.01 38,000 320 0.01 0.01 34,000 220 0.01 0.01
30,000 380 0.005 0.01 29,000 250 0.005 0.01 26,000 170 0.005 0.01
28,000 280 0.004 0.005 27,000 180 0.004 0.005 24,000 120 0.004 0.005
26,000 230 0.004 0.005 25,000 150 0.004 0.005 22,000 100 0.004 0.005
24,000 190 0.004 0.005 23,000 130 0.004 0.005 20,000 100 0.004 0.005
22,000 150 0.004 0.005 21,000 110 0.004 0.005 20,000 100 0.004 0.005
20,000 110 0.004 0.005 21,000 100 0.004 0.005 20,000 90 0.004 0.005
20,000 95 0.004 0.005 21,000 100 0.004 0.005 20,000 90 0.004 0.005
50,000 1,200 0.03 0.05 50,000 840 0.03 0.05 50,000 670 0.01 0.02
50,000 1,200 0.03 0.05 50,000 820 0.03 0.05 50,000 650 0.01 0.02

WT a
AAA

Pf
1.Use a rigid and precise machine and holder.

2.When machining carbon steels or hardened steels, using MQL (Minimum Quantity Lubrication / oil mist coolant) or air blow is recommended.
3.Use an air blow or a suitable cutting fluid with high smoke retardant properties.
4.The above cutting conditions are for contouring operation with low-load and stable condition. Refer to the table above to set the milling conditions in accordance with the actual situation.
5.Please adjust conditions based on machining accuracy, machining shape and machining path.
6.When using a tool with a diameter of ¢ 0.5 (R0.25) or less, or L/D (aspect ratio) is greater than 10, high loads can cause tool breakage.
Therefore, adjust the cutting conditions based on the machining situation.
7.When RPM are insufficient, please reduce the RPM and feed rates at same ratio as listed above.

T\
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B
oy B C RSN - S& - TEN .
e mIHe ok gt oMoy e oy Seoet o el (30 ~38HAC) -
=] ork SS400. S55C. FC250 SCM. SKT. SKS. SKD FETE ] (ST [PITEIETE T G 5
ﬁl_lﬂ?l Material e e SKT. SKD. NAK55, HPM1
%8 K EE | BAEE EEE | AR EE | BAEE
fl_"l_:é R ETmm) Slpi(iiegd(mf') Feed(umm/min) ap Pf Spe:dg(m‘m") Feed (Tnm/m‘\n) ap ) Sng(mm") Feed (Tnm/}:\n) ap Pf
i% g 2.5 50,000 1,200 0.03 0.05 50,000 1,200 0.03 0.05 50,000 1,100 0.03 0.05
2 3 50,000 1,200 0.02 0.03 50,000 1,200 0.02 0.03 50,000 1,100 0.02 0.03
wW 3.5 45,000 1,000 0.02 0.03 45,000 1,000 0.02 0.03 45,000 950 0.02 0.03
)S( 4 40,000 900 0.01 0.02 40,000 900 0.01 0.02 40,000 850 0.01 0.02
II_ 4.5 34,000 780 0.01 0.02 34,000 780 0.01 0.02 34,000 740 0.01 0.02
IN 5 30,000 680 0.01 0.02 30,000 680 0.01 0.02 30,000 640 0.01 0.02
|'5 5.5 28,000 650 0.01 0.02 28,000 650 0.01 0.02 28,000 610 0.01 0.02
E 6 26,000 600 0.01 0.02 26,000 600 0.01 0.02 26,000 570 0.01 0.02
03 6.5 24,000 550 0.01 0.01 24,000 550 0.01 0.01 24,000 520 0.01 0.01
: 7 23,000 450 0.01 0.01 23,000 450 0.01 0.01 23,000 420 0.01 0.01
75 23,000 400 0.01 0.01 23,000 400 0.01 0.01 23,000 380 0.01 0.01
8 20,000 320 0.005 0.01 20,000 320 0.005 0.01 20,000 300 0.005 0.01
8.5 20,000 300 0.005 0.01 20,000 300 0.005 0.01 20,000 280 0.005 0.01
9 20,000 280 0.005 0.01 20,000 280 0.005 0.01 20,000 260 0.005 0.01
9.5 20,000 240 0.005 0.008 20,000 240 0.005 0.008 20,000 220 0.005 0.008
10 20,000 200 0.005 0.008 20,000 200 0.005 0.008 20,000 190 0.005 0.008
11 18,000 150 0.005 0.008 18,000 150 0.005 0.008 18,000 140 0.005 0.008
12 18,000 120 0.005 0.005 18,000 120 0.005 0.005 18,000 110 0.005 0.005
2 50,000 2,000 0.04 0.08 50,000 2,000 0.04 0.08 50,000 1,900 0.04 0.08
3 48,000 1,600 0.04 0.08 48,000 1,600 0.04 0.08 48,000 1,500 0.04 0.08
4 40,000 1,200 0.04 0.08 40,000 1,200 0.04 0.08 40,000 1,100 0.04 0.08
5 34,000 950 0.03 0.05 34,000 950 0.03 0.05 34,000 900 0.03 0.05
0.4 6 30,000 800 0.03 0.05 30,000 800 0.03 0.05 30,000 760 0.03 0.05
7 25,000 600 0.01 0.02 25,000 600 0.01 0.02 25,000 570 0.01 0.02
8 23,000 450 0.005 0.01 23,000 450 0.005 0.01 23,000 420 0.005 0.01
10 18,000 320 0.005 0.008 18,000 320 0.005 0.008 18,000 300 0.005 0.008
12 17,000 250 0.005 0.005 17,000 250 0.005 0.005 17,000 230 0.005 0.005
2 50,000 3,700 0.05 0.1 50,000 3,700 0.05 0.1 50,000 3,700 0.05 0.1
3 45,000 3,200 0.05 0.1 45,000 3,200 0.05 0.1 45,000 3,000 0.05 0.1
4 40,000 3,000 0.05 0.1 40,000 3,000 0.05 0.1 40,000 2,850 0.05 0.1
5 36,000 2,300 0.05 0.1 36,000 2,300 0.05 0.1 36,000 2,100 0.05 0.1
6 30,000 2,000 0.05 0.1 30,000 2,000 0.05 0.1 30,000 1,900 0.05 0.1
7 27,000 1,700 0.05 0.1 27,000 1,700 0.05 0.1 27,000 1,600 0.05 0.1
8 26,000 1,600 0.05 0.1 26,000 1,600 0.05 0.1 26,000 1,500 0.05 0.1
0.5 9 24,000 1,200 0.03 0.05 24,000 1,200 0.03 0.05 24,000 1,100 0.03 0.05
10 22,000 1,100 0.01 0.02 22,000 1,100 0.01 0.02 22,000 1,000 0.01 0.02
12 20,000 800 0.01 0.01 20,000 800 0.01 0.01 20,000 760 0.01 0.01
14 18,000 600 0.005 0.01 18,000 600 0.005 0.01 18,000 570 0.005 0.01
16 16,000 420 0.005 0.01 16,000 420 0.005 0.01 16,000 400 0.005 0.01
18 14,000 320 0.005 0.005 14,000 320 0.005 0.005 14,000 300 0.005 0.005
20 13,000 300 0.005 0.005 13,000 300 0.005 0.005 13,000 285 0.005 0.005
22 12,000 200 0.005 0.005 12,000 200 0.005 0.005 12,000 190 0.005 0.005
2.4 50,000 3,800 0.06 0.12 50,000 3,800 0.06 0.12 50,000 3,600 0.06 0.12
4 40,000 3,000 0.06 0.12 40,000 3,000 0.06 0.12 40,000 2,850 0.06 0.12
6 32,000 2,100 0.06 0.12 32,000 2,100 0.06 0.12 32,000 2,000 0.06 0.12
8 25,000 1,700 0.06 0.12 25,000 1,700 0.06 0.12 25,000 1,600 0.06 0.12
0.6 10 20,000 1,200 0.05 0.1 20,000 1,200 0.05 0.1 20,000 1,100 0.05 0.1
’ 12 19,000 900 0.03 0.05 19,000 900 0.03 0.05 19,000 850 0.03 0.05
14 18,000 650 0.03 0.05 18,000 650 0.03 0.05 18,000 610 0.03 0.05
16 16,000 450 0.02 0.05 16,000 450 0.02 0.05 16,000 420 0.02 0.05
18 16,000 350 0.005 0.005 16,000 350 0.005 0.005 16,000 330 0.005 0.005
20 14,000 320 0.005 0.005 14,000 320 0.005 0.005 14,000 300 0.005 0.005
0.75 3 50,000 4,800 0.075 0.15 50,000 4,800 0.075 0.15 50,000 4,800 0.075 0.15
iFE W }a
Depth of Cut //L_i‘//////
Pf
1. 758 AR B LR T TIAE.
2. ETFEFA MQL( TSR )T SIS TN T AR R iR KN,
3IBIRIEIN T EHER SISV A a2 R A M D> 89 EIE 5,
4. PRAERENTERTROTRENTRS THRE. SERINTA, BIRIELIRE RS8R LR FIEDEIRME. -
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Prehardened Steel =
SUS304. SKD. NAK80. HPM50 45 ~55HRC 55 ~60HRC ﬁucg
EREE | HAEE a - EREE | HOREE a pf EREE | BAEE a Pf 58
Speed (min™') | Feed (mm/min) p Speed (min™') | Feed (mm/min) P Speed (min') | Feed (mm/min) P ,fq: %
50,000 1,100 0.03 0.05 50,000 770 0.03 0.05 50,000 610 0.01 0.02 i% g
50,000 1,100 0.02 0.03 50,000 750 0.02 0.03 45,000 540 0.01 0.02 @
45,000 950 0.02 0.03 45,000 660 0.02 0.03 41,000 480 0.01 0.02 W
40,000 850 0.01 0.02 40,000 590 0.01 0.02 36,000 420 0.01 0.02 >S<
34,000 740 0.01 0.02 34,000 510 0.01 0.02 31,000 370 0.01 0.02 N
30,000 640 0.01 0.02 30,000 440 0.01 0.02 27,000 310 0.01 0.02 N
28,000 610 0.01 0.02 28,000 420 0.01 0.02 25,000 300 0.01 0.02 E
26,000 570 0.01 0.02 25,000 380 0.01 0.02 22,000 260 0.01 0.02 B
24,000 520 0.01 0.01 23,000 340 0.01 0.01 20,000 230 0.01 0.01
23,000 420 0.01 0.01 22,000 280 0.01 0.01 19,000 190 0.01 0.01
23,000 380 0.01 0.01 22,000 250 0.01 0.01 19,000 170 0.01 0.01
20,000 300 0.005 0.01 19,000 200 0.005 0.01 17,000 140 0.005 0.01
20,000 280 0.005 0.01 19,000 180 0.005 0.01 17,000 130 0.005 0.01
20,000 260 0.005 0.01 19,000 170 0.005 0.01 17,000 120 0.005 0.01
20,000 220 0.005 0.008 19,000 140 0.005 0.008 17,000 110 0.005 0.008
20,000 190 0.005 0.008 19,000 120 0.005 0.008 17,000 100 0.005 0.008
18,000 140 0.005 0.008 17,000 90 0.005 0.008 17,000 80 0.005 0.008
18,000 110 0.005 0.005 17,000 80 0.005 0.005 17,000 70 0.004 0.005
50,000 1,900 0.04 0.08 50,000 1,600 0.04 0.08 50,000 1,200 0.015 0.03
48,000 1,500 0.04 0.08 48,000 1,100 0.04 0.08 45,000 820 0.015 0.03
40,000 1,100 0.04 0.08 40,000 1,000 0.04 0.08 38,000 760 0.015 0.03
34,000 900 0.03 0.05 34,000 800 0.03 0.05 31,000 580 0.015 0.03
30,000 760 0.03 0.05 30,000 650 0.03 0.05 27,000 460 0.015 0.03
25,000 570 0.01 0.02 25,000 450 0.01 0.02 22,000 310 0.01 0.02
23,000 420 0.005 0.01 23,000 300 0.005 0.01 20,000 200 0.005 0.01
18,000 300 0.005 0.008 17,000 200 0.005 0.008 17,000 170 0.005 0.008
17,000 230 0.005 0.005 16,000 160 0.005 0.005 16,000 110 0.005 0.005
50,000 3,700 0.05 0.1 50,000 3,700 0.05 0.1 50,000 3,000 0.02 0.05
45,000 3,000 0.05 0.1 45,000 2,400 0.05 0.1 45,000 1,900 0.02 0.05
40,000 2,850 0.05 0.1 40,000 2,200 0.05 0.1 40,000 1,700 0.02 0.05
36,000 2,100 0.05 0.1 36,000 1,600 0.05 0.1 36,000 1,200 0.02 0.05
30,000 1,900 0.05 0.1 30,000 1,500 0.05 0.1 30,000 1,200 0.02 0.05
27,000 1,600 0.05 0.1 27,000 1,300 0.05 0.1 27,000 1,000 0.02 0.05
26,000 1,500 0.05 0.1 26,000 1,200 0.05 0.1 26,000 960 0.02 0.05
24,000 1,100 0.03 0.05 24,000 880 0.03 0.05 24,000 700 0.02 0.05
22,000 1,000 0.01 0.02 21,000 760 0.01 0.02 18,000 520 0.01 0.02
20,000 760 0.01 0.01 19,000 570 0.01 0.01 17,000 400 0.01 0.01
18,000 570 0.005 0.01 17,000 430 0.005 0.01 15,000 300 0.005 0.01
16,000 400 0.005 0.01 15,000 300 0.005 0.01 13,000 200 0.005 0.01
14,000 300 0.005 0.005 13,000 220 0.005 0.005 12,000 160 0.004 0.005
13,000 285 0.005 0.005 12,000 180 0.005 0.005 12,000 140 0.004 0.005
12,000 190 0.005 0.005 12,000 110 0.005 0.005 12,000 100 0.004 0.005
50,000 3,600 0.06 0.12 50,000 3,600 0.06 0.12 50,000 3,000 0.02 0.05
40,000 2,850 0.06 0.12 40,000 2,300 0.06 0.12 38,000 1,750 0.02 0.05
32,000 2,000 0.06 0.12 32,000 1,600 0.06 0.12 30,000 1,200 0.02 0.05
25,000 1,600 0.06 0.12 25,000 1,200 0.06 0.12 25,000 960 0.02 0.05
20,000 1,100 0.05 0.1 18,000 800 0.05 0.1 16,000 560 0.02 0.05
17,000 850 0.03 0.05 16,000 640 0.03 0.05 14,000 440 0.02 0.05
16,000 610 0.03 0.05 15,000 450 0.03 0.05 13,000 310 0.02 0.05
15,000 420 0.02 0.05 14,000 300 0.02 0.05 12,000 200 0.02 0.05
15,000 330 0.005 0.005 14,000 200 0.005 0.005 12,000 130 0.004 0.005
13,000 300 0.005 0.005 12,000 180 0.005 0.005 10,000 120 0.004 0.005
50,000 4,800 0.075 0.15 50,000 4,800 0.075 0.15 50,000 3,900 0.03 0.06

L
Z Pf‘/////A

1.Use a rigid and precise machine and holder.
2.When machining carbon steels or hardened steels, using MQL (Minimum Quantity Lubrication / oil mist coolant) or air blow is recommended.
3.Use an air blow or a suitable cutting fluid with high smoke retardant properties.
4.The above cutting conditions are for contouring operation with low-load and stable condition. Refer to the table above to set the milling conditions in accordance with the actual situation.
5.Please adjust conditions based on machining accuracy, machining shape and machining path. T~
6.When using a tool with a diameter of ¢ 0.5 (R0.25) or less, or L/D (aspect ratio) is greater than 10, high loads can cause tool breakage.
Therefore, adjust the cutting conditions based on the machining situation.
7.When RPM are insufficient, please reduce the RPM and feed rates at same ratio as listed above.
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B
st L . PN . .
MTHHE e dltdiet gl JESA(30 ~3BHRC) -FiEE
Work SS400. S55C. FC250 SCM. SKT. SKS. SKD IR ] (42« [P TR ]
Material i M W SKT. SKD. NAK55. HPM1
EiEeS EE WEEE 1R BHEEE EE HHATRE
R z?.ﬁ) slfleﬁ%f') Féﬁ(ﬁﬁzm ap P sEﬁtﬂJ‘:w FeE &:;/:n) dp & sEﬁ%‘:‘) Ffa (Tﬂlf/f:\n) ap A
4 40,000 3,900 0.075 0.15 40,000 3,900 0.075 0.15 40,000 3,700 0.075 0.15
6 30,000 2,900 0.075 0.15 30,000 2,900 0.075 0.15 30,000 2,700 0.075 0.15
8 24,000 2,300 0.075 0.15 24,000 2,300 0.075 0.15 24,000 2,100 0.075 0.15
10 24,000 2,000 0.075 0.15 24,000 2,000 0.075 0.15 24,000 1,900 0.075 0.15
12 21,000 1,400 0.075 0.1 21,000 1,400 0.075 0.1 21,000 1,300 0.075 0.1
0.75 14 18,000 1,200 0.05 0.1 18,000 1,200 0.05 0.1 18,000 1,100 0.05 0.1
16 16,000 800 0.05 0.1 16,000 800 0.05 0.1 16,000 760 0.05 0.1
18 14,000 500 0.03 0.05 14,000 500 0.03 0.05 14,000 470 0.03 0.05
20 13,000 360 0.02 0.05 13,000 360 0.02 0.05 13,000 340 0.02 0.05
22 13,000 320 0.02 0.05 13,000 320 0.02 0.05 13,000 300 0.02 0.05
30 12,000 200 0.005 0.01 12,000 200 0.005 0.01 12,000 190 0.005 0.01
8 24,000 3,000 0.08 0.16 24,000 3,000 0.08 0.16 24,000 2,800 0.08 0.16
08 12 21,000 1,800 0.05 0.1 21,000 1,800 0.05 0.1 21,000 1,700 0.05 0.1
! 16 16,000 800 0.05 0.1 16,000 800 0.05 0.1 16,000 760 0.05 0.1
20 13,000 380 0.03 0.05 13,000 380 0.03 0.05 13,000 360 0.03 0.05
4 50,000 5,600 0.1 0.2 50,000 5,600 0.1 0.2 50,000 5,600 0.1 0.2
6 36,000 3,000 0.1 0.2 36,000 3,000 0.1 0.2 36,000 2,800 0.1 0.2
8 25,000 2,600 0.1 0.2 25,000 2,600 0.1 0.2 25,000 2,400 0.1 0.2
10 20,000 2,400 0.1 0.2 20,000 2,400 0.1 0.2 20,000 2,200 0.1 0.2
12 16,000 2,000 0.1 0.2 16,000 2,000 0.1 0.2 16,000 1,900 0.1 0.2
14 15,000 1,800 0.1 0.2 15,000 1,800 0.1 0.2 15,000 1,700 0.1 0.2
1 16 14,000 1,700 0.1 0.1 14,000 1,700 0.1 0.1 14,000 1,600 0.1 0.1
18 13,000 1,600 0.1 0.1 13,000 1,600 0.1 0.1 13,000 1,500 0.1 0.1
20 12,000 1,200 0.05 0.1 12,000 1,200 0.05 0.1 12,000 1,100 0.05 0.1
22 10,000 1,000 0.05 0.1 10,000 1,000 0.05 0.1 10,000 950 0.05 0.1
25 10,000 800 0.03 0.05 10,000 800 0.03 0.05 10,000 760 0.03 0.05
30 10,000 500 0.02 0.05 10,000 500 0.02 0.05 10,000 470 0.02 0.05
35 8,000 250 0.02 0.03 8,000 250 0.02 0.03 8,000 230 0.02 0.03
40 7,000 150 0.02 0.03 7,000 150 0.02 0.03 7,000 140 0.02 0.03
10 20,000 3,300 0.1 0.2 20,000 3,300 0.1 0.2 20,000 3,100 0.1 0.2
15 17,000 2,800 0.1 0.2 17,000 2,800 0.1 0.2 17,000 2,600 0.1 0.2
195 20 15,000 1,800 0.1 0.2 15,000 1,800 0.1 0.2 15,000 1,700 0.1 0.2
’ 25 12,000 1,000 0.03 0.05 12,000 1,000 0.03 0.05 12,000 950 0.03 0.05
30 10,000 800 0.03 0.05 10,000 800 0.03 0.05 10,000 760 0.03 0.05
35 8,000 500 0.02 0.03 8,000 500 0.02 0.03 8,000 470 0.02 0.03
6 41,500 6,200 0.15 0.3 41,500 6,200 0.15 0.3 41,500 6,200 0.15 0.3
8 30,000 4,500 0.15 0.3 30,000 4,500 0.15 0.3 30,000 4,200 0.15 0.3
10 25,000 3,800 0.15 0.3 25,000 3,800 0.15 0.3 25,000 3,600 0.15 0.3
12 20,000 3,000 0.15 0.3 20,000 3,000 0.15 0.3 20,000 2,800 0.15 0.3
14 18,000 2,700 0.15 0.3 18,000 2,700 0.15 0.3 18,000 2,500 0.15 0.3
15 15 16,000 2,400 0.1 0.3 16,000 2,400 0.1 0.3 16,000 2,200 0.1 0.3
: 16 16,000 2,000 0.1 0.2 16,000 2,000 0.1 0.2 16,000 1,900 0.1 0.2
20 14,000 1,800 0.1 0.2 14,000 1,800 0.1 0.2 14,000 1,700 0.1 0.2
25 12,000 1,200 0.05 0.1 12,000 1,200 0.05 0.1 12,000 1,100 0.05 0.1
30 10,000 800 0.03 0.05 10,000 800 0.03 0.05 10,000 760 0.03 0.05
35 8,000 600 0.02 0.05 8,000 600 0.02 0.05 8,000 570 0.02 0.05
40 7,000 500 0.02 0.03 7,000 500 0.02 0.03 7,000 470 0.02 0.03
15 18,000 3,000 0.1 0.3 18,000 3,000 0.1 0.3 18,000 2,800 0.1 0.3
20 16,000 2,700 0.1 0.2 16,000 2,700 0.1 0.2 16,000 2,500 0.1 0.2
175 25 12,000 2,000 0.1 0.1 12,000 2,000 0.1 0.1 12,000 1,900 0.1 0.1
: 30 10,000 1,600 0.05 0.1 10,000 1,600 0.05 0.1 10,000 1,500 0.05 0.1
35 10,000 1,000 0.05 0.05 10,000 1,000 0.05 0.05 10,000 950 0.05 0.05
40 8,000 800 0.05 0.05 8,000 800 0.05 0.05 8,000 760 0.05 0.05
TR B A ap
Pf
1. 755 AR B LR T TR,
2. ETFEF MQL( TSR0 )T SIS TN T AR R iZE KN,
3.ERIBIN T EHE RS NSEE A A D8I HRF.
4. PRAERENTERTROTREN TRS T RE. SERINTIA, BIRIELIRE RS8R LR FIETDEIRME.
SAREINTHEE. INTAAR. T BE L AR T &4, TR

6.90. 5 LATREL L/D AT 10 B, VNI REIEA L2 SEHTR. RIBEMRRE AT RIS M.
7R R ERIE EREL TR E AR,
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Prehardened Steel =
SUS304. SKD. NAK80. HPM50 45 ~55HRC 55 ~60HRC ﬁucg
ESEE | BHREE a = EREEE | eEE a - ESGEE | HAEE - bt =g
Speed (min™') | Feed (mm/min) p Speed (min™') | Feed (mm/min) P Speed (min') | Feed (mm/min) P ,fq: %
40,000 3,700 0.075 0.15 40,000 2,900 0.075 0.15 38,000 2,200 0.03 0.06 ;E g
30,000 2,700 0.075 0.15 30,000 2,200 0.075 0.15 27,000 1,500 0.03 0.06 @
24,000 2,100 0.075 0.15 24,000 1,700 0.075 0.15 21,000 1,100 0.03 0.06 W
24,000 1,900 0.075 0.15 24,000 1,500 0.075 0.15 21,000 1,000 0.03 0.06 >S<
21,000 1,300 0.075 0.1 21,000 1,000 0.075 0.1 18,000 680 0.03 0.06 N
17,000 1,100 0.05 0.1 17,000 900 0.05 0.1 15,000 630 0.03 0.06 NI
14,000 760 0.05 0.1 13,000 560 0.05 0.1 10,000 340 0.03 0.05 E
13,000 470 0.03 0.05 12,000 350 0.03 0.05 10,000 230 0.03 0.05 B
12,000 340 0.02 0.05 11,000 240 0.02 0.05 9,000 150 0.02 0.05
12,000 300 0.02 0.05 11,000 220 0.02 0.05 9,000 140 0.02 0.05
11,000 190 0.005 0.01 10,000 120 0.005 0.01 9,000 90 0.005 0.01
24,000 2,800 0.08 0.16 23,000 2,100 0.08 0.16 20,000 1,400 0.03 0.08
21,000 1,700 0.05 0.1 20,000 1,380 0.05 0.1 18,000 990 0.03 0.08
14,000 760 0.05 0.1 13,000 600 0.05 0.1 11,000 400 0.03 0.08
12,000 360 0.03 0.05 11,000 280 0.03 0.05 10,000 200 0.03 0.05
50,000 5,600 0.1 0.2 47,000 5,300 0.1 0.2 40,000 3,600 0.05 0.1
36,000 2,800 0.1 0.2 35,000 2,700 0.1 0.2 30,000 1,800 0.05 0.1
25,000 2,400 0.1 0.2 24,000 2,300 0.1 0.2 20,000 1,500 0.05 0.1
20,000 2,200 0.1 0.2 19,000 2,000 0.1 0.2 17,000 1,400 0.05 0.1
16,000 1,900 0.1 0.2 15,000 1,700 0.1 0.2 13,000 1,100 0.05 0.1
15,000 1,700 0.1 0.2 14,000 1,500 0.1 0.2 12,000 1,000 0.05 0.1
14,000 1,600 0.1 0.1 13,000 1,400 0.1 0.1 11,000 950 0.05 0.1
13,000 1,500 0.1 0.1 12,000 1,200 0.1 0.1 10,000 800 0.05 0.1
11,000 1,100 0.05 0.1 10,000 890 0.05 0.1 9,000 640 0.05 0.1
9,000 950 0.05 0.1 9,000 860 0.05 0.1 7,500 570 0.05 0.1
9,000 760 0.03 0.05 9,000 680 0.03 0.05 7,500 450 0.03 0.05
9,000 470 0.02 0.05 9,000 360 0.02 0.05 7,500 240 0.02 0.05
7,500 230 0.02 0.03 7,000 130 0.02 0.03 6,000 100 0.02 0.03
6,000 140 0.02 0.03 6,000 100 0.02 0.03 6,000 90 0.02 0.03
20,000 3,100 0.1 0.2 19,000 2,900 0.1 0.2 16,000 1,900 0.05 0.1
17,000 2,600 0.1 0.2 16,000 2,400 0.1 0.2 14,000 1,600 0.05 0.1
15,000 1,700 0.1 0.2 14,000 1,600 0.1 0.2 12,000 1,000 0.05 0.1
11,000 950 0.03 0.05 10,000 830 0.03 0.05 9,000 590 0.03 0.05
9,000 760 0.03 0.05 8,000 650 0.03 0.05 7,000 450 0.03 0.05
7,500 470 0.02 0.03 7,000 430 0.02 0.03 6,000 290 0.02 0.03
41,500 6,200 0.15 0.3 32,000 4,800 0.15 0.3 26,500 3,300 0.06 0.15
30,000 4,200 0.15 0.3 25,000 3,500 0.15 0.3 22,000 2,400 0.06 0.15
25,000 3,600 0.15 0.3 20,000 2,800 0.15 0.3 18,000 2,000 0.06 0.15
20,000 2,800 0.15 0.3 18,000 2,500 0.15 0.3 16,000 1,700 0.06 0.15
18,000 2,500 0.15 0.3 15,000 2,000 0.15 0.3 13,000 1,300 0.06 0.15
16,000 2,200 0.1 0.3 13,000 1,800 0.1 0.3 11,000 1,200 0.06 0.15
16,000 1,900 0.1 0.2 13,000 1,500 0.1 0.2 11,000 1,100 0.06 0.15
14,000 1,700 0.1 0.2 11,000 1,600 0.1 0.2 10,000 1,000 0.06 0.15
12,000 1,100 0.05 0.1 9,000 820 0.05 0.1 8,000 580 0.05 0.1
9,000 760 0.03 0.05 7,000 590 0.03 0.05 6,000 400 0.03 0.05
7,500 570 0.02 0.05 6,000 460 0.02 0.05 5,000 300 0.02 0.05
6,500 470 0.02 0.03 5,000 360 0.02 0.03 4,000 230 0.02 0.03
18,000 2,800 0.1 0.3 14,000 2,000 0.1 0.3 12,000 1,300 0.07 0.15
16,000 2,500 0.1 0.2 12,000 1,800 0.1 0.2 10,000 1,200 0.07 0.15
12,000 1,900 0.1 0.1 9,000 1,300 0.1 0.1 8,000 920 0.07 0.15
10,000 1,500 0.05 0.1 8,000 1,100 0.05 0.1 7,000 770 0.05 0.1
9,000 950 0.05 0.05 7,000 700 0.05 0.05 5,000 400 0.05 0.05
7,500 760 0.05 0.05 6,000 580 0.05 0.05 4,000 300 0.05 0.05
Z P(‘/////A

1.Use a rigid and precise machine and holder.

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

3.Use an air blow or a suitable cutting fluid with high smoke retardant properties.

4.The above cutting conditions are for contouring operation with low-load and stable condition. Refer to the table above to set the milling conditions in accordance with the actual situation.

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

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

7.When RPM are insufficient, please reduce the RPM and feed rates at same ratio as listed above.

=1
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lll*iﬂﬁﬂ%ﬁﬁtF§§i Cutting Conditions

WXS-LN-EBD #5108 resular Miling

-
| ESGEER A - N - 5 - TEN q
t)J Q HDIV_T?H' M?d%tenj;lcﬁ:gfll?on gif@:aﬁﬁn Allgly%tﬂ@el -%OIES?EEI ﬁﬁm(so ~'38HRC) - FREE
= otk $S400, S55C. FC250 SCM. SKT. SKS. SKD Srcenediote s shaesnadistes
\E'U Ufri Material (~ 750N/mm?) (~ 30HRC) SKT. SKD. NAK55. HPM1
&8 K | BAEE EE | BAEE R | BAEE
fl_"l_:é H Bi?mm) Slui(iigd(mr:') Feed(‘r::wm/:n) ap 74 SE&% (mj:‘) Feed (?nm/m'\n) ap 7 SEﬁ (mj:‘) Feed &m/:n) ap P
43; g 1.75 45 7,000 600 0.03 0.03 7,000 600 0.03 0.03 7,000 570 0.03 0.03
2 8 31,000 5,700 0.2 0.5 31,000 5,700 0.2 0.5 31,000 5,700 0.2 0.5
wW 10 25,000 4,500 0.2 0.5 25,000 4,500 0.2 0.5 25,000 4,200 0.2 0.5
)é 12 20,000 3,600 0.2 0.5 20,000 3,600 0.2 0.5 20,000 3,400 0.2 0.5
II_ 15 20,000 3,600 0.2 0.5 20,000 3,600 0.2 0.5 20,000 3,400 0.2 0.5
IN 16 18,000 3,200 0.2 0.5 18,000 3,200 0.2 0.5 18,000 3,000 0.2 0.5
|'5 2 20 16,000 2,800 0.2 0.4 16,000 2,800 0.2 0.4 16,000 2,600 0.2 0.4
% 25 16,000 2,800 0.1 0.3 16,000 2,800 0.1 0.3 16,000 2,600 0.1 0.3
30 14,000 2,400 0.1 0.2 14,000 2,400 0.1 0.2 14,000 2,200 0.1 0.2
B85) 12,000 1,800 0.1 0.2 12,000 1,800 0.1 0.2 12,000 1,700 0.1 0.2
40 10,000 1,300 0.05 0.1 10,000 1,300 0.05 0.1 10,000 1,200 0.05 0.1
45 8,000 1,000 0.05 0.05 8,000 1,000 0.05 0.05 8,000 950 0.05 0.05
50 7,000 700 0.02 0.05 7,000 700 0.02 0.05 7,000 660 0.02 0.05
10 25,000 5,400 0.25 0.5 25,000 5,400 0.25 0.5 25,000 5,400 0.25 0.5
15 20,000 4,200 0.25 0.5 20,000 4,200 0.25 0.5 20,000 3,900 0.25 0.5
20 16,000 3,500 0.25 0.5 16,000 3,500 0.25 0.5 16,000 3,300 0.25 0.5
25 15,000 3,200 0.2 0.3 15,000 3,200 0.2 0.3 15,000 3,000 0.2 0.3
2.5 30 14,000 2,500 0.1 0.3 14,000 2,500 0.1 0.3 14,000 2,300 0.1 0.3
35 12,000 1,600 0.1 0.3 12,000 1,600 0.1 0.3 12,000 1,500 0.1 0.3
40 10,000 1,200 0.1 0.2 10,000 1,200 0.1 0.2 10,000 1,100 0.1 0.2
45 9,000 900 0.1 0.1 9,000 900 0.1 0.1 9,000 850 0.1 0.1
50 8,000 800 0.1 0.1 8,000 800 0.1 0.1 8,000 760 0.1 0.1
12 20,000 5,200 0.3 0.5 20,000 5,200 0.3 0.5 20,000 5,200 0.3 0.5
20 16,000 4,200 0.3 0.5 16,000 4,200 0.3 0.5 16,000 3,900 0.3 0.5
25 12,000 3,200 0.3 0.5 12,000 3,200 0.3 0.5 12,000 3,000 0.3 0.5
3 30 10,000 2,600 0.3 0.5 10,000 2,600 0.3 0.5 10,000 2,400 0.3 0.5
35 9,000 2,300 0.2 0.4 9,000 2,300 0.2 0.4 9,000 2,100 0.2 0.4
40 9,000 2,000 0.2 0.3 9,000 2,000 0.2 0.3 9,000 1,900 0.2 0.3
45 8,000 1,800 0.2 0.3 8,000 1,800 0.2 0.3 8,000 1,700 0.2 0.3
50 7,000 1,600 0.2 0.3 7,000 1,600 0.2 0.3 7,000 1,500 0.2 0.3
TIRE W i ap
Depth of Cut AA_/“/////A
Pf

1.5 BRI R SRR,

2. EFEF MQL( IS ED B SIS I T A SRRk,

3IBIRIEIN T RHE RIS R A IEIE D AR,

4. ERNEBEMTERTROTREM RS FRME. SRR, BRIBLIRER SR LRGSR,

SARIEINTASE. IR, I DERE SR &4, =
6.90.5 LA EL L/D AT 10 B, YNGR RS SEHTR. RIBEPRRE AT RIS M.

7R BB RIE ERE TR R A .

109



B—m

. - . RN
A rareaay s £78
Prehardened Steel =
SUS304. SKD. NAK80. HPM50 45 ~55HRC 55 ~60HRC ﬁuo?:
ESEE | BHREE a = EREEE | eEE a - EREE | BARE - Pf =g
Speed (min™') | Feed (mm/min) p Speed (min™') | Feed (mm/min) P Speed (min') | Feed (mm/min) P 14: %
6,500 570 0.03 0.03 5,000 420 0.03 0.03 4,000 260 0.03 0.03 §E g
31,000 5,700 0.2 0.5 24,000 4,400 0.2 0.5 20,000 3,200 0.08 0.2 @
25,000 4,200 0.2 0.5 20,000 3,300 0.2 0.5 18,000 2,300 0.08 0.2 W
20,000 3,400 0.2 0.5 17,000 2,900 0.2 0.5 14,000 1,900 0.08 0.2 >S<
20,000 3,400 0.2 0.5 16,000 2,700 0.2 0.5 12,000 1,600 0.08 0.2 N
18,000 3,000 0.2 0.5 15,000 2,500 0.2 0.5 10,000 1,300 0.08 0.2 N
16,000 2,600 0.2 0.4 14,000 2,300 0.2 0.4 8,000 1,000 0.08 0.2 E
16,000 2,600 0.1 0.3 13,000 2,200 0.1 0.3 6,000 810 0.08 0.2 B
14,000 2,200 0.1 0.2 12,000 1,900 0.1 0.2 5,000 630 0.08 0.2
12,000 1,700 0.1 0.2 9,000 1,200 0.1 0.2 4,000 420 0.08 0.2
9,000 1,200 0.05 0.1 8,000 1,000 0.05 0.1 4,000 400 0.05 0.1
7,500 950 0.05 0.05 7,000 890 0.05 0.05 3,600 360 0.05 0.05
6,500 660 0.02 0.05 6,000 600 0.02 0.05 3,600 280 0.02 0.05
25,000 5,400 0.25 0.5 19,000 4,000 0.25 0.5 16,000 2,800 0.1 0.25
20,000 3,900 0.25 0.5 17,000 3,300 0.25 0.5 13,000 2,000 0.1 0.25
16,000 3,300 0.25 0.5 13,000 2,700 0.25 0.5 8,000 1,300 0.1 0.25
15,000 3,000 0.2 0.3 12,000 2,400 0.2 0.3 6,000 960 0.1 0.25
14,000 2,300 0.1 0.3 11,000 1,800 0.1 0.3 4,000 520 0.1 0.25
12,000 1,500 0.1 0.3 10,000 1,100 0.1 0.3 3,200 280 0.1 0.25
10,000 1,100 0.1 0.2 9,000 990 0.1 0.2 3,000 260 0.1 0.2
9,000 850 0.1 0.1 8,000 660 0.1 0.1 3,000 200 0.1 0.1
7,500 760 0.1 0.1 7,000 610 0.1 0.1 2,800 190 0.1 0.1
20,000 5,200 0.3 0.5 16,000 3,400 0.3 0.5 13,500 2,500 0.1 0.2
16,000 3,900 0.3 0.5 12,000 3,000 0.3 0.5 8,000 1,600 0.1 0.2
12,000 3,000 0.3 0.5 10,000 2,500 0.3 0.5 6,000 1,200 0.1 0.2
10,000 2,400 0.3 0.5 9,000 2,100 0.3 0.5 4,000 740 0.1 0.2
9,000 2,100 0.2 0.4 9,000 2,000 0.2 0.4 3,500 620 0.1 0.2
9,000 1,900 0.2 0.3 9,000 1,800 0.2 0.3 3,000 480 0.1 0.2
8,000 1,700 0.2 0.3 8,000 1,600 0.2 0.3 2,800 440 0.1 0.2
7,000 1,500 0.2 0.3 7,000 1,400 0.2 0.3 2,500 400 0.1 0.2

1.Use a rigid and precise machine and holder.
2.When machining carbon steels or hardened steels, using MQL (Minimum Quantity Lubrication / oil mist coolant) or air blow is recommended.
3.Use an air blow or a suitable cutting fluid with high smoke retardant properties.
4.The above cutting conditions are for contouring operation with low-load and stable condition. Refer to the table above to set the milling conditions in accordance with the actual situation.
5.Please adjust conditions based on machining accuracy, machining shape and machining path.
6.When using a tool with a diameter of ¢ 0.5 (R0.25) or less, or L/D (aspect ratio) is greater than 10, high loads can cause tool breakage.
Therefore, adjust the cutting conditions based on the machining situation.
7.When RPM are insufficient, please reduce the RPM and feed rates at same ratio as listed above.
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| BIEIESEES

WXS-CPR tRE#EI Regular Milling

}JEIVJ *—|- Work Material

e VRS - TR VRS - TR ;

T o K T Moy | aws | wmm
so N mmm| Y sxof R kb e s srava s |

142 % dp=120% de=120% | Ap=100% dAe=100% dp=60% de=80%

\;(V o 0.5 [0.005 - - - - — 10.06 40,000 560 36,000 460 31,500 380

S 1 0.004 - - - - — 10.06 38,000 530 34,000 435 30,000 355

|é3 4o 1 0.005 - — - — — 10.06 40,000 560 40,000 510 35,000 420

[=] 0.2 2 0.004 - - - - — /0.054 40,000 505 36,000 415 31,500 340

3 1 0.005 - - - - — 10.06 40,000 560 40,000 510 35,000 420

2 0.005 - - - - — 10.06 40,000 560 36,000 460 31,500 380

. 1 0.005 - - - - — 10.06 40,000 560 40,000 510 35,000 420

° 2 0.005 - - - - — 10.06 40,000 560 36,000 460 31,500 380

e 1 0.005 - - - - — 10.09 36,500 720 32,500 545 30,500 475

2 0.002 = = = = — 10.061 30,000 510 27,000 385 25,500 340

. 2 0.005 - - - - — 10.09 38,500 720 34,500 545 32,500 480

! 3 0.004 - - - - — 10.081 36,500 645 32,500 490 30,500 430

03 . 2 0.005 = = = = — 10.09 38,500 765 34,500 580 32,500 510

3 3 0.005 - — - — — 10.09 36,500 720 32,500 545 30,500 475

. 2 0.005 - - - - — 10.09 38,500 765 32,500 580 32,500 510

> 3 0.005 — — — — — 10.09 38,500 720 32,500 545 30,500 475

1 0.007 - - - - - 10.12 29,500 750 26,000 580 24,500 470

1.5 (0.007 - - - - — 10.12 29,500 750 26,000 580 24,500 470

0° 2 0.005 | 0.008| — - - — 10.102 27,500 675 24,500 520 23,000 420

3 0.002 {0.003 - — - — 10.075 23,000 470 20,000 360 19,000 290

4 0.001 {0.002 - - - — 10.036 21,000 380 18,500 290 17,500 235

0.4 » 3 0.006 {0.009 - - - — 10.12 31,000 755 27,000 580 25,500 470

4 0.005 {0.007 — - - — 10.108 29,500 680 26,000 520 24,500 420

3 3 0.007 |0.01 - - - — 10.12 31,000 795 27,000 610 25,500 495

4 0.007 |0.01 - - - — 10.12 29,500 750 26,000 580 24,500 470

5 3 0.007 |0.01 — - — — 10.12 31,000 795 27,000 610 25,500 495

4 0.007 |0.01 - - - — 10.12 29,500 750 26,000 580 24,500 470

1 0.007 [0.01 - - - — |0.15 29,000 820 26,000 670 26,000 620

2 0.007 |0.01 = = = = @15 29,000 820 26,000 670 26,000 620

5 3 0.003 [0.005 - — - — 10.105 27,500 695 24,500 570 24,500 525

0 4 0.002 [0.003 - - - — 10.09 22,500 510 20,000 420 20,000 385

5 0.001 [0.002 - — — — 10.045 21,000 415 18,500 340 18,500 315

0.5 6 0.001 |0.001 = = = — 10.03 19,500 360 17,000 295 17,000 270

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

5 0.005 [0.007 - - - = [0.15 29,000 735 26,000 605 26,000 560

1° 8 0.003 [0.004 = = = — 10.052 25,500 560 22,500 460 22,500 425

10 0.002 |0.003 - - - — 10.022 22,500 475 20,000 390 20,000 360

12 0.001 |{0.002 - - - — 10.016 21,000 415 18,500 340 18,500 Sill5;
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DN AAE} Work Material
N mEE R iy BEN e
s | gt | EK Demncrcu -4 gpics, | rmemor, | Gotno Fld
Dc ps 22 EN SKD61- NAK55+ NAK8O- HPM1|  SKD61- STAVAX- HPM38 4]
@p=120% @e=120% | @p=100% @e=100% | @p=60% @e=80% {42
WAE ap anm | meEE | meEs | EeEE | aewn | EgEE | MeEE 0 Zo o
R0.05 | RO.1 RO.2 | R0.3 | RO5 R1 de Speed (min") | Feed (mm/min) | Speed (min”") | Feed (mm/min) | Speed (min") | Feed (mm/min)
3 0.007 |0.01 - — - = @5 32,500 910 28,500 745 28,500 690 W
0.007 |0.01 - - - — ]0.15 29,000 820 26,000 670 26,000 620 >S<
3° 8 0.006 0.009 | — - - — |0.067 | 25,500 710 22,500 580 22,500 535 é
10 0.001 |0.002 | — — — — 10.037 | 22,500 575 20,000 470 20,000 435 E
0.5 12 0.001 |0.002 | — - - — ]0.031 21,000 475 18,500 390 18,500 360
3 0.007 |0.01 - - - — 10.15 32,500 910 28,500 745 28,500 690
. 5) 0.007 (0.01 — - — — ]0.15 29,000 820 26,000 670 26,000 620
> 8 0.006 (0.009 | — - - — |0.142 | 25,500 710 22,500 580 22,500 535
10 0.005 |0.007 | — - - — |0.112 | 22,500 635 20,000 520 20,000 480
2 - (0012 | — - - — 10.18 29,000 980 26,000 805 21,500 620
0.6 0° 4 — ]0.005| - - - — 0.122 | 24,500 695 21,500 570 18,000 440
6 — [0.002 | - - - — 0.054 | 21,000 495 18,500 410 15,500 315
4 — 10.016 |0.032 | — - — 10.24 23,500 1,000 20,500 800 17,000 565
0° 6 — 10.007 |0.014 | — - — |0.24 19,500 700 16,500 555 14,000 390
8 - — |0.008 | — - — 0.216 | 18,000 570 15,500 450 13,000 320
0.8 " 5 0.01 |0.02 |0.04 - - — 10.24 26,500 1,150 26,500 1,050 26,500 905
8 0.007 |0.015 |0.03 - — — |0.24 25,000 1,000 25,000 940 25,000 795
. o) 0.01 |0.02 |0.04 - - — 10.24 26,500 1,200 26,500 1,100 26,500 940
3 8 0.01 |0.02 |0.04 - - — 10.24 25,000 1,100 25,000 1,050 25,000 880
4 0.01 |0.02 |0.04 |0.05 - - 103 23,000 1,300 20,000 1,050 17,000 755
6 0.005 |0.01 |0.02 |0.025 | — - |0.21 20,500 1,050 18,000 835 15,500 605
8 0.003 |0.006 |0.012 |0.015 | — — 0.18 18,000 800 15,500 650 13,500 470
1 0° 10 0.002 |{0.004 |0.008 |0.01 - — 10.09 16,500 650 14,500 530 12,500 380
12 0.001 |0.003 |0.006 [0.007 | — — 10.06 15,500 565 13,500 460 11,500 335
16 - — 10.004 | - - — 10.03 12,000 400 10,500 325 9,150 235
20 - — 10003, - - — 10.024 | 10,000 285 8,900 230 7,650 170
1. {5E RN S LARFN IR, 1. Use arigid and precise machine and holder.
2,1%*@;};3111;}:3*4@)2@5‘1;@1‘;@fpgﬁ%ﬁ*@r&/)\ﬁgtﬂﬁu;‘mﬁun nulﬂgﬁgmw 2. Use an air blow or a suitable cutting fluid with high smoke retardant properties.
F&ﬁi%i&i;@@iﬂﬁiﬁa When machining carbon steels or hardened steels, using MQL(Minimum Quantity
3}%%,125&553:%_\%%}]”;{ Uﬂsﬂiﬁ }JD]; )%ﬁE(J\EQDuI:R HREEIITRAR. 7 3. 'I}:Zr::;;ifencgz!i?:: ::SJ\?Sngr:Sa:)e;z:]im:?: :t(:ndard for contouring operation
4’;;E}guiff;gﬂEgﬁg%fﬁgﬁggggggm - (side milling) with a low machining load. If abnormal cutting sounds, vibration or

chattering occur depending on the machining shape, cutting amount, rigidity of

5. ﬁgﬁmml‘ ﬂmfﬁpuIW%Fﬁzimj‘iﬂtﬂ)\t_ the machine or work holding condition, etc., please adjust the speed, feed and
6. ERESRBEENTIR, BRREE HAEREFRIR, the depth of cut.
4. Adjust the speed, feed rate, and depth of cut if chattering, vibration or abnormal
grinding sounds occur.
5. Helical or ramp milling is recommended during the approach of a Z cut.
6. Adjust the speed, feed rate, and the depth of the cut according to the shape of

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

&
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Cutting Conditions

WXS-CPR tRE#EI Regular Milling

E—m
NN A2} work Material
e VRS - TR VRS - TR ;

T o K T Moy | aws | wmm

so N mmm| Y sxof R kb e s srava s |
142% . dp=120% de=120% | Ap=100% dAe=100% dp=60% de=80%
\;(V 6 0.01 |0.02 |0.04 |0.05 - — 0.3 25,500 1,250 22,500 1,150 19,000 840
S 10 0.007 |0.015 {0.03 |0.037 - - 10.27 23,000 1,150 20,000 940 17,000 680
é 15 0.005 |0.01 |0.02 |0.025 — — 10.12 20,500 915 18,000 740 15,500 540
E 1° 20 0.003 |0.006 |0.012 |0.015 - — 10.045 18,000 750 15,500 610 13,500 440
1 25 0.002 [0.002 |0.004 |0.005 - — 10.03 16,500 650 14,500 530 12,500 380
30 0.002 {0.001 |0.002 |0.003 - — 10.021 12,500 465 11,000 380 9,550 275
35 0.002 [0.001 |0.002 |0.002 - — 10.015 11,500 385 10,000 315 8,600 230
5 6 0.01 |0.02 |0.04 |0.05 - — 10.3 25,500 1,450 22,500 1,150 19,000 840
10 0.01 |0.02 |0.04 |0.05 - — 103 23,000 1,300 20,000 1,050 17,000 755
6 — — 10.032 |0.04 - — 10.36 19,000 1,200 18,000 1,050 14,500 735
1.2 0° 8 - — 10.018 [0.022 - — 10.252 17,000 965 16,000 845 13,000 580
10 - — 10.011 [0.014 - — 10.216 16,000 850 15,000 740 12,000 510
6 — — 10.04 |0.06 — — 1045 17,000 1,450 16,000 1,250 13,500 880
8 - — 10.026 |0.039 - — 10.382 16,000 1,250 15,500 1,100 12,500 750
0° 10 - — 10.018 |0.027 - — 10.292 14,500 1,000 13,500 900 11,000 625
12 - — 10.012 |0.018 - - 10.27 13,500 900 12,500 790 10,500 550
16 - — 10.007 |0.01 - — 10.112 9,150 525 8,650 460 7,150 320
15 10 — 10.019 |0.039 [0.049 - — 10.45 18,500 1,500 17,500 1,300 14,500 905
15 — 10.015 [0.03 |0.037 - — 10.405 17,000 1,150 16,000 1,000 13,500 705
1° 20 — 10.01 |0.02 |0.025 - — 10.27 15,500 1,100 15,000 970 12,000 675
25 — 10.008 |0.008 |0.01 - — 10.135 14,500 950 13,500 835 11,500 580
30 — 10.003 |{0.006 |0.007 - — 10.067 13,500 840 12,500 740 10,500 515
3 10 — 10.02 |0.04 |0.05 — — 10.45 18,500 1,550 17,500 1,350 14,500 940
15 — 10.02 |0.04 |0.05 - — 10.45 17,000 1,450 16,000 1,250 13,500 880
8 — 10.02 |0.04 |0.06 |0.075 — |0.6 13,000 1,450 13,000 1,300 11,500 1,000
10 — 10.016 [0.032 |0.048 |0.06 — 10.51 12,000 1,300 12,000 1,150 11,000 905
) 12 — 10.01 |0.02 |0.03 |0.037 — 1042 11,500 1,150 11,500 1,050 10,000 810
0 16 — 10.006 (0.012 |0.018 |0.022 — 10.36 10,000 900 10,000 800 8,900 630
20 — 10.004 0.008 |0.012 |0.015 — 10.18 9,300 730 9,300 650 8,250 510
25 — 10.002 {0.004 [0.007 |0.009 — 10.12 8,600 625 8,600 560 7,650 440
5 15 — 10.018 |0.036 |0.046 |0.064 — |06 13,500 1,450 13,500 1,300 12,000 1,000
20 — 10.015 [|0.03 [0.037 |0.052 — 10.54 13,000 1,300 13,000 1,150 11,500 910
0 25 — 10.012 |0.024 |0.03 |0.04 — 10.39 12,000 1,150 12,000 1,050 11,000 810
30 — 10.01 |0.02 |0.025 |0.03 — 10.24 11,500 1,050 11,500 920 10,000 720
40 — 10.006 [0.012 [0.015 |0.02 — 10.09 10,000 840 10,000 750 8,900 590
50 — 10.005 |0.01 |0.01 |0.01 — 10.06 9,300 730 9,300 650 8,250 510
. 15 — 10.02 |0.04 |0.06 |0.075 — 10.6 13,500 1,500 13,500 1,350 12,000 1,050
3 20 — 10.02 [0.04 [0.06 |0.075 — [0.6 13,000 1,450 13,000 1,300 11,500 1,000
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-
DN AAE} Work Material
VAN - TS VRN - TR ; g
~ Ty S ﬂ(ﬁlﬂ;sﬁﬁc% : (45 ~55HRC) RSN t)J 2
7 ﬁﬁa o Depth of Cut Hardened Steel Hardened Steel (55 ~65HRC) ﬁl.] 0?]
9" = ’@EE% -Ziﬁ‘l‘x K Prehardened Steel Prehardened Steel Hardened Steel AZ O
Dc a5 22 ae SKD61- NAK55+ NAK80- HPM1|  SKD61- STAVAX: HPM38 Z<g
AQp=120% QAe=120% | Ap=100% QAe=100% | Qp=60% Qe=80% 142
#58 _ap anm | meEE | meEs | EeEE | aewn | EgEE | MeEE 0 Zo o
R0O.05 RO.1 RO.2 RO.3 RO.5 R1 de Speed (min”) | Feed (mm/min) | Speed (min') | Feed (mm/min) | Speed (min”) | Feed (mm/min)
10 - — 10.04 — |0.075| — |0.75 11,500 1,600 10,500 1,200 9,150 1,000 \>’<V
25 0° 20 - — 10.02 — 10.037 | — |045 8,900 1,000 8,000 740 7,150 630 S
30 - — 10.006 | — ]0.011 — |0.15 7,650 700 6,850 520 6,100 445 C
8 = — |0.04 = = — |09 9,550 1,500 8,600 1,150 7,650 825 E
12 = — |0.04 |0.06 |0.075| — |0.9 9,550 1,500 8,600 1,150 7,650 825
16 = — 10.028 |0.042 {0.052 | — |0.72 8,500 1,200 7,650 910 6,800 660
0° 20 = — 10.018 [0.027 |0.033 | — |0.612 7,400 985 6,700 750 5,950 545
25 = — 0.012 |0.018 |0.022 | — |[0.54 7,100 830 6,400 635 5,700 460
30 = — 0.008 |0.012 |0.015| — |[0.27 6,900 755 6,200 575 5,500 420
S 35 = — |0.006 (0.009 |0.011 | — |0.18 6,350 655 5,700 500 5,100 365
15 = — |0.04 — 10075 | — |09 10,500 1,650 9,550 1,250 8,500 920
20 = — 10.039 | — |0.07 — 109 9,950 1,500 8,950 1,150 7,950 830
% 30 = — ]0.03 — ]0.05 — 0.81 9,550 1,350 8,600 1,000 7,650 745
40 = — 10.022 | — |0.04 — ]0.522 8,900 1,150 8,000 890 7,150 650
50 = — |0.016 | — |0.03 — 10.297 8,050 980 7,250 750 6,450 545
60 = — 10.012| — |0.02 — [0.135 7,400 870 6,700 660 5,950 480
16 - — |0.04 |0.06 |0.075 |0.12 |1.2 7,150 2,050 6,450 1,550 5,000 965
20 - — 10.032 |0.048 |0.06 |0.2 1.02 6,750 1,950 6,100 1,450 4,750 910
4 0 25 - — 10.02 |0.03 |0.037 [0.06 |0.816 5,950 1,700 5,350 1,300 4,150 800
30 - — 10.014 |0.021 (0.026 [0.04 |0.744 5,550 1,600 5,000 1,200 3,900 750
40 - — 10.008 |0.012 |0.015 |0.024 |0.36 5,150 1,500 4,650 1,100 3,600 695
50 - — 10.004 |0.007 |0.009 [0.014 |0.216 4,550 1,300 4,100 980 3,150 610
1. BERNIMEERIYARFT IR, 1. Use arigid and precise machine and holder.
2 BRIBIN T EHERSIS TS AR R B D AITIEIRF. AN TERMAT 2. Use an air blow or a suitable cutting fluid with high smoke retardant properties.
W (ERHRESHA . When machining carbon steels or hardened steels, using MQL(Minimum Quantity
3. HAURAT SR T MEMNT SRE/NIINT. {REMTAIR, §)  Lubrication ofl mist coolant) is recommended.
T iﬁ%ﬂﬂ’ﬁ%’%ﬁ NS MR, A E%Df}]iﬁ”ﬁ 3. The above condition shows an approximate standard for contouring operation

T ——. " N N . N o ide milling) with a low machining load. If abnormal cutting sounds, vibration or
: SIS EE SRR @
4 ARERABSEIRSIBEFER , HHEOREATR chattering occur depending on the machining shape, cutting amount, rigidity of

5. ﬁﬁﬁ@?ﬂﬂﬂl\ 1@%@[]15?%%2%7‘5@%)\«, the machine or work holding condition, etc., please adjust the speed, feed and
6. EREBEENNTIR, BRIREER, HEERERTIR, the depth of cut.
4. Adjust the speed, feed rate, and depth of cut if chattering, vibration or abnormal
grinding sounds occur.
5. Helical or ramp milling is recommended during the approach of a Z cut.
6. Adjust the speed, feed rate, and the depth of the cut according to the shape of

the work, rigidity of the machine, and how the work is held.
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WXS-CPR MEN TR EE44ET ) Side Milling Contour Line Finish Milling)

R
NN A2} work Material
(@] N N
VAN - TRAESN VRN - FAEEN N
tJJ g N Re (~45HRC) (45 ~ 55HRC) AR
ﬁu @ , BY prans Deptrl1 of Cut Hardened Steel Hardened Steel (55 ~65HRC)
A2 0 LIRS Ny TN Prehardened Steel Prehardened Steel Hardened Steel
] Dc s 22 SKD61+ NAK55+ NAK8O+ HPM1|  SKD61+ STAVAX- HPM38
1423 ap=120% de=120% | Adp=100% dAe=100% adp=60% ae=80%
x2 W75 ap B | EeEE | MARE | OGRS | SRR | ESEE | #eEE
RO.05 RO.1 RO.2 RO.3 RO.5 R1 de Speed (min”) | Feed (mm/min) | Speed (min") | Feed (mm/min) | Speed (min™) | Feed (mm/min)
\;(V 0° 0.5 [0.005| — - - - — |0.006 | 50,000 700 43,000 550 43,000 515
S 1 0.005 | — - - - — |0.006 | 47,500 665 40,500 520 40,500 485
é 1o 1 0.005 | — - - - — |0.006 | 50,000 700 47,500 610 47,500 575
P 0.2 2 0.005 | — - - - — |0.005 | 50,000 630 43,000 495 43,000 465
R ' 30 1 0.005 | — - - - — |0.006 | 50,000 700 47,500 610 47,500 575
2 0.005 | — - - - — 10.006 | 50,000 700 43,000 550 43,000 515
5 1 0.005 | — - - - — |0.006 | 50,000 700 47,500 610 47,500 575
2 0.005 | — - - - — |0.006 | 50,000 700 43,000 550 43,000 515
o 1 0.005 | — — - - — |0.009 | 43,000 850 38,000 690 33,500 520
2 0.004 | — = = = — |0.008 | 36,000 605 32,000 485 28,000 370
e 2 0.005 | — = = = — |0.009 | 46,000 855 40,500 690 35,500 525
03 3 0.005 | — = = = — |0.009 | 43,000 765 38,000 620 33,500 470
’ 30 2 0.005 | — = = - — ]0.009 | 46,000 910 40,500 735 35,500 555
3 0.005 | — — - — — |0.009 | 43,000 850 38,000 690 33,500 520
5 2 0.005 | — = = = — |0.009 | 46,000 910 40,500 735 35,500 6565
3 0.005 | — = = = — |0.009 | 43,000 850 38,000 690 33,500 520
1 0.006 | — - - - — 10.012 | 39,500 1,000 32,000 775 28,500 550
1.5 |0.006 | — - - - — 10.012 | 39,500 1,000 32,000 775 28,500 550
0° 2 0.006 [0.01 - - - — 10.012 | 37,000 905 30,500 695 27,000 495
3 0.004 [0.007 | — - - — 10.008 | 30,500 630 25,000 480 22,500 340
4 0.002 [0.004 | — - - — 10.006 | 28,500 510 23,500 390 20,500 280
0.4 10 3 0.006 |0.01 - - - — 10.012 | 41,500 1,000 34,000 775 30,000 550
4 0.006 |0.01 - - - — (0.012 | 39,500 910 32,000 695 28,500 495
30 3 0.006 |0.01 - - - — 10.012 | 41,500 1,050 34,000 815 30,000 580
4 0.006 |0.01 - - - — 10.012 | 39,500 1,000 32,000 775 28,500 550
5 3 0.006 |0.01 - - - — 10.012 | 41,500 1,050 34,000 815 30,000 580
4 0.006 |0.01 - - - — 10.012 | 39,500 1,000 32,000 775 28,500 550
1 0.006 (0.01 = = = — ]0.015 | 34,500 965 28,500 775 24,000 580
2 0.006 |0.01 = = = — |0.015 | 34,500 965 28,500 775 24,000 580
o 3 0.006 |0.01 = = = — 10.013 | 32,500 820 27,000 660 22,500 490
4 0.003 |0.006 | — = = — 10.01 26,500 600 22,500 480 18,500 360
5 0.002 |0.004 | — = = — 0.007 | 25,000 490 20,500 390 17,500 290
6 0.001 (0.003 | — — - — 0.006 | 23,000 425 19,000 340 16,000 255
& 0.006 |0.01 = = = — 10.015 | 38,000 1,050 32,000 860 26,500 640
05 5 0.006 |0.01 = = = — 10.015 | 34,500 865 28,500 695 24,000 520
’ 1° 8 0.004 |0.007 | — = = — 10.01 30,000 660 25,000 530 21,000 395
10 0.003 (0.005 | — - - — 10.009 | 26,500 560 22,500 450 18,500 340
12 0.002 |0.004 | — = = — 10.006 | 25,000 490 20,500 390 17,500 290
3 0.006 |0.01 = = = — 10.015 | 38,000 1,050 32,000 860 26,500 640
5) 0.006 |0.01 = = = — 10.015 | 34,500 965 28,500 775 24,000 580
3° 8 0.004 |0.008 | — = = — 10.015 | 30,000 835 25,000 670 21,000 500
10 0.003 (0.005 | — - — — 0.012 | 26,500 675 22,500 540 18,500 400
12 0.002 |0.004 | — = = — 10.01 25,000 555 20,500 450 17,500 885
I
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[ A )
\B03)

-
. DN AAE} Work Material
o S N (@)
e - *We ﬁ?ﬁlﬂ}]s'ﬁg%m 1%%?? 55})272?0%)IXI VAN .\t),J =
wie | | @ ourtnr Gt arsmoss, | pmmesw, | (Boeto B
Dc L 02 5 SKD61- NAK55+ NAK8O+ HPM1|  SKD61- STAVAX: HPM38 %Q
a® 3
@p=120% @e=120% | @p=100% @e=100% | ap=60% @e=80% {42
WA ap anm | meEE | meEs | EeEE | aewn | EgEE | MeEE 0 Zo o
RO.05 | RO.1 RO.2 | RO.3 | RO.5 R1 de | Speed (min") | Feed (mm/min) | Speed (min") | Feed (mm/min) | Speed (min") | Feed (mm/min)
3 0.006 |0.01 - - - — 10.015 38,000 1,050 32,000 860 26,500 640 W
05 50 5 0.006 |0.01 - - - — 10.015 34,500 965 28,500 775 24,000 580 >.8<
8 0.006 |0.01 - - - — 10.015 30,000 835 25,000 670 21,000 500 C
10 0.004 {0.008 | — - - — 10.012 26,500 750 22,500 600 18,500 450 P
2 — |0.012| — - - — 10.018 | 31,000 1,050 26,500 850 24,000 690 R
0.6 0° 4 — 10009 | — - - — 10.012 26,000 740 22,000 600 20,000 490
6 — 10.004 | -— - - — 10.009 22,500 530 19,000 430 17,000 350
4 — 10.015 |0.02 - - — 10.02 29,000 1,200 25,500 1,050 23,500 790
0° 6 — 0.012 [0.016 | — - — 10.014 23,500 850 21,000 720 19,500 550
8 - — 10.008 - - - 10.01 22,000 690 19,500 590 18,000 445
0.8 10 5 0.006 |0.015 |0.02 - - - 10.02 26,500 1,150 26,500 1,100 26,500 905
8 0.006 |0.015 |0.02 - - — 10.02 25,000 1,000 25,000 975 25,000 795
3° 5 0.006 |0.015 |0.02 - - — 10.02 26,500 1,200 26,500 1,150 26,500 940
8 0.006 |0.015 |0.02 - - - 10.02 25,000 1,100 25,000 1,100 25,000 880
4 0.006 |0.015 |0.02 [0.03 - — 10.03 27,000 1,500 24,500 1,250 22,500 995
6 0.006 |0.015 |0.02 [0.03 - — ]0.027 24,000 1,200 21,500 1,000 20,000 800
8 0.003 |0.009 |0.012 |0.018 | — — ]0.021 21,000 950 19,000 790 17,500 620
1 0° 10 0.003 |0.006 |0.008 |0.012 | — — 10.015 | 19,500 770 17,500 640 16,500 505
12 0.003 |0.004 |0.006 |0.009 | — — |0.013 | 18,000 670 16,000 560 15,000 440
16 - — 10.004 | — - — ]0.01 14,500 470 13,000 390 12,000 310
20 - — 10.003 | — - — |0.009 12,000 340 11,000 280 10,000 220
1. iBERNIM RS RIYUARFI IR, 1. Use arigid and precise machine and holder.
2.BRIENTMEMERS ST E AR/ DHILIESHF, INTV/ERINAT 2. Use an air blow or a suitable cutting fluid with high smoke retardant properties.
T’Eﬁﬁf—ﬁfﬂigé\fﬂﬁﬁu When machining carbon steels or hardened steels, using MQL(Minimum Quantity
3.:£|3§_:%{RBE}?HT%;%2§HD\I(\ {D]\UE?JD]‘: )%\ﬁ‘!\E/J\E’\J)JD]i; TR 11 3. ;:Zr:;;ifencgzgi?:: sc::\::snzr:sa:;z:::?: :gndard for contouring operation
4'{;}gﬁgg;;éﬁﬁ;ﬂl—gﬁlﬁ:}gﬁgﬁgﬁg%fgggﬁwﬁ (side milling) with a low machining load. If abnormal cutting sounds, vibration or

- chattering occur depending on the machining shape, cutting amount, rigidity of
5. ﬁﬁ&?ﬂﬂ]ﬂls 1@%}]”1%7'(%2%75@%)\“ the machine or work holding condition, etc., please adjust the speed, feed and

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

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

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

7. When the workpiece requires precision shaping, re-running the end mill

in the identical tool path is recommended. T—mx

e 0 TE#A#ERE (um) Surface Roughness
(mm) 0.1 0.25 05 0.75 1 1.25 15 1.75 2 25 = 35 4 5 surface roughness

RO.05 | 0.006| 0.01 | 0.014| 0017|0.02 | 0.022| 0.024| 0.026| 0.028| - - - - - /R/
RO.1 | 0.009| 0.014| 0.02 | 0.024| 0.028| 0.032| 0.035| 0.037| 0.04 | 0.045| 0.049| - - -
RO.2 | 0.012| 0.02 | 0.028| 0.035| 0.04 | 0.045| 0.049| 0.053| 0.057| 0.063| 0.07 | 0.075| 0.08 | 0.9
RO.3 | 0.015| 0.025| 0.035| 0.042| 0.049| 0.055| 0.06 | 0.065| 0.07 | 0.077| 0.085| 0.092| 0.098| 0.11 /&

RO.5 | 0.02 |0.032| 0.045| 0.055| 0.065| 0.07 | 0.078| 0.084| 0.09 | 0.1 0.11 | 0.118]0.125| 0.141 ;

-ﬁfzé
R1 0.028| 0.045| 0.063| 0.078| 0.09 | 0.1 0.11 | 0.118]| 0.125| 0.142| 0.155| 0.168| 0.18 | 0.2 =
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Cutting Conditions

WXS-CPR MEN TR EE44ET ) Side Milling Contour Line Finish Milling)

B
NN A2} work Material
(@] N N
s N o R et AER
ﬁu @ o1z BY Fk Depth of Cut PH%rd%ned gtseel Hardened Steel (55 ~65HRC)
2.0 PA[iR)=S] rehardened Steel Prehardened Steel Hardened Steel
3= g Dc prs 22 SKD61+ NAK55+ NAK80 - HPM1 SKD61- STAVAX- HPM38
1423 ap=120% de=120% | Adp=100% dAe=100% adp=60% ae=80%
x2 #75H ap Epm | EEGEE | HSEE | ESEE | HAEE | EREE | HeEE
RO.05 | RO.1 RO.2 RO.3 RO.5 R1 de Speed (min”) | Feed (mm/min) | Speed (min") | Feed (mm/min) | Speed (min") | Feed (mm/min)
W 6 0.006 {0.015 |0.02 [0.03 - — 10.03 30,000 1,700 27,000 1,400 25,000 1,100
)S( 10 0.006 {0.015 |0.02 |0.03 - — 10.03 27,000 1,350 24,500 1,150 22,500 895
é 15 0.004 {0.01 |0.014 |0.021 - — 10.021 24,000 1,100 21,500 900 20,000 710
P 1° 20 0.003 {0.007 |0.01 |0.015| — — 10.018 21,000 890 19,000 740 17,500 580
R 1 25 0.002 {0.006 |0.008 |0.012 | — — 10.012 19,500 770 17,500 640 16,500 505
30 0.002 |0.003 |0.004 |0.006 | — — 10.009 15,000 550 13,500 460 12,500 360
35 0.002 |0.001 |0.002 |0.003 | — — 10.007 13,500 460 12,000 380 11,500 300
3° 6 0.006 |0.015 |0.02 |0.03 - — 10.03 30,000 1,700 27,000 1,400 25,000 1,100
10 0.006 |0.015 |0.02 |0.03 - — 10.015 27,000 1,500 24,500 1,250 22,500 995
6 - — 10.016 |0.024 | — — 10.036 22,500 1,450 21,000 1,250 19,000 960
1.2 0° 8 - — 10.009 |0.013 | — — 10.028 20,000 1,150 18,500 980 17,000 760
10 - — 10.005 |0.008 | — — 10.021 18,500 1,000 17,500 860 16,000 670
6 - — 10.02 |0.03 - — 10.045 21,000 1,750 18,500 1,450 16,000 1,050
8 - — 10.02 |0.03 - — 10.045 20,000 1,500 17,500 1,250 15,500 910
0° 10 - — 10.018 |0.027 | — — 10.036 17,500 1,250 15,500 1,050 13,500 760
12 - — 10.012 |0.018 - — 10.031 16,500 1,100 14,500 910 12,500 670
16 - — 10.008 |0.012 - — 10.022 11,000 640 10,000 530 8,650 390
15 10 — 10.015|0.02 |0.03 - — 10.045 22,500 1,800 20,000 1,500 17,500 1,100
15 — 10.015|0.02 |0.03 - — 10.045 21,000 1,400 18,500 1,150 16,000 860
1° 20 — ]0.012 |0.016 |0.024 | — — 10.036 19,000 1,350 17,000 1,100 15,000 820
25 — ]0.01 |0.014 |0.021 - — 10.031 17,500 1,150 16,000 960 13,500 705
30 — ]0.007 |0.01 |0.015| — — 10.027 16,500 1,050 14,500 850 12,500 625
3° 10 — 10.015|0.02 |0.03 - — 10.045 22,500 1,900 20,000 1,550 17,500 1,150
15 — 10.015|0.02 [0.03 - — 10.045 21,000 1,750 18,500 1,450 16,000 1,050
8 — 10.015 /0.02 |0.08 |0.05 — |0.06 16,500 1,850 16,000 1,600 15,000 1,350
10 — 10.015 /0.02 |0.08 |0.05 — |0.06 15,500 1,650 15,500 1,450 14,500 1,200
0° 12 — 10.015 10.02 |0.08 |0.05 — |0.054 14,500 1,500 14,500 1,300 13,500 1,050
16 — ]0.009 |0.012 |0.018 [0.03 — |0.042 | 13,000 1,150 12,500 1,000 12,000 830
20 — 10.006 [0.008 |0.012 |0.02 — |0.03 12,000 935 11,500 820 11,000 675
25 — 10.004 |0.006 |0.009 |0.015 — |0.027 11,000 800 11,000 700 10,000 580
2 15 — 10.015 /0.02 |0.08 |0.05 — |0.06 17,500 1,850 17,000 1,600 16,000 1,350
20 — 10.015 /0.02 |0.08 |0.05 — |0.06 16,500 1,650 16,000 1,450 15,000 1,200
10 25 — 10.012 |0.017 |0.025 |0.042 — |0.054 15,500 1,500 15,500 1,300 14,500 1,050
30 — 10.012 |0.016 |0.024 |0.04 — 10.048 14,500 1,300 14,500 1,150 13,500 950
40 — 10.007 |0.01 |0.015|0.025 | — |0.036 13,000 1,100 12,500 945 12,000 780
50 — 10.006 [0.008 |0.012 |0.02 — 10.024 12,000 935 11,500 820 11,000 675
30 15 — ]0.015 |0.02 |0.03 [0.05 — |0.06 17,500 1,950 17,000 1,700 16,000 1,400
20 — 10.015 |0.02 |0.03 |0.05 — 10.06 16,500 1,850 16,000 1,600 15,000 1,350
10 - — 10.02 — 10.05 — 10.075 13,000 1,850 13,000 1,400 12,000 1,350
25 0° 20 - — 10.012| — |0.08 — 10.052 10,000 1,150 10,000 885 9,450 830
30 - — 10006 | — |0.015| — ]0.033 8,800 800 8,650 630 8,100 590
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. DN AAE} Work Material
o S N o
e npmmEa | wmemms | g 8
wie | | @ ourtnr Gt arsmoss, | pmmesw, | (Boeto B
Dc L 02 5 SKD61+ NAKS5- NAK8O* HPM1|  SKD61- STAVAX: HPM38 % g
a® 3
@p=120% @e=120% | @p=100% @e=100% | ap=60% @e=80% {42
WA ap anm | meEE | meEs | EeEE | aewn | EgEE | MeEE 0 Zo o
RO.05 | RO.1 RO.2 | RO.3 | RO.5 R1 de | Speed (min") | Feed (mm/min) | Speed (min") | Feed (mm/min) | Speed (min") | Feed (mm/min)
8 - - 10.02 - - — 10.08 12,000 2,000 11,000 1,400 10,000 1,100 W
12 - — 10.02 |0.03 |0.05 — 10.08 12,000 2,000 11,000 1,400 10,000 1,100 )S(
16 - — 10.02 |0.03 |0.05 — 10.08 10,500 1,600 9,600 1,150 9,000 875 CI:
0° 20 - — 10.02 |0.03 |0.05 — 10.064 9,300 1,350 8,400 940 7,850 725 P
25 - — 10.012 |0.018 |0.03 — 10.048 8,900 1,100 8,050 795 7,550 610 R
30 - — 10.008 |0.012 |0.02 — 10.04 8,600 1,000 7,800 720 7,300 555
3 35 - — |0.006 [0.009 |0.015| — |0.036 7,950 880 7,200 630 6,750 480
15 - — 10.02 — 10.05 — 10.08 13,500 2,250 12,000 1,600 11,000 1,200
20 - — 10.02 — 10.05 — 10.08 12,500 2,000 11,500 1,450 10,500 1,100
10 30 - - 10.02 — 10.05 — 10.08 12,000 1,800 11,000 1,300 10,000 985
40 - — |0.018 | — |0.045| — |0.064 11,000 1,550 10,000 1,100 9,450 860
50 - — |0.014| — |0.085| — |0.056 10,000 1,300 9,100 940 8,550 720
60 - — 0.01 — 10.025| — 0.048 9,300 1,150 8,400 830 7,850 640
16 - — |0.02 |0.03 |0.05 [0.08 [0.08 7,900 2,500 7,150 2,050 6,450 1,450
20 - — 10.02 |0.03 |0.05 |0.08 [0.08 7,450 2,400 6,750 1,950 6,100 1,350
4 0° 25 - — 10.02 |0.08 [0.05 [0.08 |0.072 6,550 2,000 5,950 1,650 5,350 1,150
30 - — 10.014 |0.021 [0.035 [0.056 |0.056 6,100 1,650 5,550 1,350 5,000 955
40 = — 10.008 [0.012 |0.02 |0.032 |0.04 5,700 1,300 5,150 1,050 4,650 730
50 - — 10.006 |0.009 (0.015 [0.024 |0.036 5,000 960 4,550 785 4,100 550
1. {BFEANIMEEAINARFDTIRE, 1. Use a rigid and precise machine and holder.
2,%*E}Ej]DI*Z*;].{%}EEE\‘;@E@@@EEEE&@'EQ\E{J@Jﬁu;ﬁg;ﬂjo ﬂuIﬂgﬁ@@ﬂj 2. Use an air blow or a suitable cutting fluid with high smoke retardant properties.
WEERRESHA. When machining carbon steels or hardened steels, using MQL(Minimum Quantity
3. IR BRATFES LI T MEINLT &R 9T, REMIRAR. £ Lubrication / oil mist coolant) is recommended.
& iﬁ%m'&%’%ﬂ , ﬂ)ﬁ%ﬁ%ﬁﬁ , H%EE*DW?@TE@ 3. The above condition shows an approximate standard for contouring operation

(side milling) with a low machining load. If abnormal cutting sounds, vibration or
chattering occur depending on the machining shape, cutting amount, rigidity of
the machine or work holding condition, etc., please adjust the speed, feed and

4 HRERNESFETEISISESEREER, #HAEETIR
5. HEFAEEBIUN T AN TRYSRA Z 75N,

6. ESKABE NN LAY, SRR, HHRIREFIR. the depth of cut.
7. SXAREE S EERARHE | #EERA Zero-cut U, 4. Adijust the speed, feed rate, and depth of cut if chattering, vibration or abnormal

grinding sounds occur.

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

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

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

DDIE%E( Bﬂlﬁ*ﬁﬁﬁg )1’2"%%%7&% (mm) Approximate offset for workpiece surface precision (surface roughness)

e I TEAEHEE (um) Surface Roughness
mm | 01| 025 05| 075 1 125| 15| 1.75| 2 25 3 35 4 5

RO.05 | 0.006| 0.01 | 0.014| 0017|0.02 | 0.022| 0.024| 0.026| 0.028| - - - - - /R\(
RO.1 | 0.009| 0.014| 0.02 | 0.024| 0.028| 0.032| 0.035| 0.037| 0.04 | 0.045| 0.049| - - -
RO.2 | 0.012| 0.02 | 0.028| 0.035| 0.04 | 0.045| 0.049| 0.053| 0.057| 0.063| 0.07 | 0.075| 0.08 | 0.9
RO.3 | 0.015| 0.025| 0.035| 0.042| 0.049| 0.055| 0.06 | 0.065| 0.07 | 0.077| 0.085| 0.092| 0.098| 0.11 /&

RO.5 | 0.02 |0.032| 0.045| 0.055| 0.065| 0.07 | 0.078| 0.084| 0.09 | 0.1 0.11 | 0.118]0.125| 0.141 ;

-ﬁfzé
R1 0.028| 0.045| 0.063| 0.078| 0.09 | 0.1 0.11 | 0.118]| 0.125| 0.142| 0.155| 0.168| 0.18 | 0.2 =
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