End Mills for High-hardness Steels HEin

SR/

AE-MSS-H-AE-MS-H-AE-ML-H-AE-CRE-H-AE-HFE-H
AE-BM-H-AE-BD-H-AE-CPR4-H-AE-CPR2-H-AE-LNBD-H-PXSH

I AL

Long Neck Type

AT AI47) : AE-CPRA-H
4-flute high efficiency finishing
HiHENN1365X
136 new items added
BSreERINLIA27] | AE-CPR2-H
2-flute high precision finishing
HiHEMN2015%

201 new items added




LINE UP #zzn

%777]:.: Multi-flute Type

AE-MSS-H FEE7J8) 1.5D7JHK (FMI3D) 1.5 x D cutting length (neck length 3 X D)

AE-MS-H g7z
AE-MSS-H

2.5D7J4< 2.5 x D cutting length

P.9

SF—;H_—*& Square Type

AE-MS-H

- X

4- flute 6- qute

‘P13

:F%ﬂ Square Type

"P.14

V=5l

Radius Type

AE-ML-H K 7J8Y AD7JJHE 4 x D cutting length

ngtﬁg Square Type

gm% ﬁ! Radius Type

P.21

AE'CRE'H %&&%ﬁﬂ High efficiency type P.23
@ 41 flute Q 5- flute E

AE'HFE'H \#gﬁﬂ High feed type P.29
. B, = —

41 flute

H?&:I: Ball Type
AE-BM-H =%EE47)

5- flute

4-flute type for high-efficiency processing

SRR A7)

AE-BD-H

2-flute type for high-precision finishing

k i Long Neck Type
EE

!

AE-CPR4-H SXCRBINIAATIENIAE P.45
4-flute radius type for high-efficiency finishing b
[ NEW |
AE-CPR2-H SREBINIANENARE P.71 @ =
2-flute radius type for high-precision finishing
AE-LNBD-H S#EmImIsEE ] -
;Iute ball type for high-precision finishing P.87 . 2. ‘ g - K
E_r;ﬁ%it%%)j PXM Exchangeable Head End Mill
PXSH 1DIH;€ 1 X D cutting length P.103
LB square Type P.105 e *
PXMZ E*ﬁﬂﬁ Straight Shank Holder for PXM
P106 it s
PXMC PXM?%;@E Collet for PXM Exchangeable Head End Mill
P.108 - T——




&iEaREENIITAYEMRVE - BIERE

DUROREY coating enables superior heat resistance and high toughness optimized for high-hardness steel milling!

U R 0 R EY PAT.P in Japan

BiRE

Super Heat Resistant Layer

BRMAMNKEEIR RSN

Ultra-Fine Periodic Nano-Layered Structure

MERERLE

Adhesion Strength Reinforcing Layer

B4

Base Metal

i%%*’Qiﬁ Coating Structure

#ﬁmﬁm% Super Heat Resistanr Layer
BESESICRBMARIIERHM, TMRAFEBH. SBEEN. SPUERTEERIL

Smoothening of surface, high toughness and adhesion resistance due to the SiC containing ultra-heat-resistance material and crystal miniaturization

ﬁﬁﬁléﬂiéﬂ*]ﬁlﬁﬁfﬂ%?ﬁ*@ Ultra-Fine Periodic Nano-Layered Structure
BEYKERRENMERENREMSE, FERMAMEANMSFTES

Crystal miniaturization and improvement of mechanical properties due to the laminated structure of perlodic nano-layer and wear-resistant layer

SBESICHEMMEMBMMENKERRESEN, Bt Super heat resistant layer and ultra-fine periodic nano-layered
n 2 M 4 5] B 2y =1 i structure provide superiortoughness while maintaining
ii'[-mgh_f%ﬁ']ﬂﬁj‘, Eﬁm#ﬁgﬁi&° . PPN highheat resistance and abrasion resistance.
BEESREEN IR MHERET), SMITENKEBL. Also suppresses chipping even in high hardness milling and achieves long tool life.
. . . SHFra - - .
REE IREMIE TEfE (GPa) BE(°C) i MERD REANEE | mERE A& ¥t
Coating Color Coating Structure Hardness Oxidation Heat Resistance | Adhesion Strength | Surface Roughness | Wear Resistance | Welding Resistance Toughness
Temperature
ERE et i SELE AN
Black Gray U\Ua—rlgine Periodic Nano-Layezi 4 1’300 7:\*7 © O 7{? © ©
DUROREY £ 0SG A B MR 1R, (i) OO~ (RfE)
DUROREY is a registered trademark of OSG Corporation. Fair Best

==tla-CAl TEE60HRC SKD11INT 4R

(@l g Ene W Cutting data of SKD11 60 HRC

FRTA BRASTLSHT] 010 67 HMNEERBEREA R0 1 mmATROETEIK B
Tool square carbide end mill 6-"ute Cutting length up to 0.1mm outer circumference wear width
InTagRt
Work Material SKD11(60HRC) TEHSE (m) Milling Length
MIHE ek ‘ 20 40 60 80 100 120
Milling Method Side Milling DUROREY
s - . n
Eﬂf’tﬂfie g 150m/min (4,800min") e
e 2,000mm/min(0.069mm/t) e
Conventional
Elﬁ# oJfCut ap=10mm Qde=0.Tmm
o A~ Hib B m
tJJFiU;EE?FU 'E\:l? Competitor
Coolant Air-blow
nI84 mEEQ%}ﬁ‘%}R Wear comparison after milling 84 m
DUROREY i#:/2 LA RitATFR

DUROREY Coating Conventional Competitor

S EREF gL,
HEEIRS T460%

Approximately 60% improvement in
performance compared to conventional
coated products
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=] x%ﬂ}]ul&ﬁ Cutting Data of High-hardness Steel Applications

B”I;SH:E 1 Cutting Data 1

RATNRE22mmBIESTEE N (60HRC) SR INT

High-efficiency machining of high-hardness steel (60 HRC) with a maximum depth of cut of 22 mm

INT#4% :SKD11(60HRC)

Work Material

EFNM - SZZChN T

Machine : Vertical Machining Center

FihEAY (HSK-A63

Main Spindle

IR - |i€

Coolant : Air-blow

B iEiE :20,000min™

Maximum RPM

TN« PREETIHR

Holder : Shrink Fit

s e I Al ea
P{ff‘;? g]/IEIIIing IIyalrlt MIJIJIIi]ng l\jllzziod MZIJIIi]ng Pljr\:loiss Cut(tlmn/gmsiﬁ)eed (mFme/ergin)
T 120 1,200 IERE” | BIEEERS
O A Helical Milling amT AE-MS-H (3,800min”) (0.05mm/t) Helical Angle Helical Radius
Pocket BT Roughing ®»10 120 6,000 22 0.1
Enlarging (3,800min™) (0.26mm/t) :
E gt BT BT AE-MS-H 120 6,000
® Overall High i iling Roughing ®10XR1 (3,800min™) | (0.26mm/t) 22 01
® ESN ST FREINT AE-BM-H 270 3,100 0.5 0.5
Overall Contour Milling Semi-finishing R5 (8,600min™) (0.09mm/t) ¢ ‘
@ REB ER&inT HARINT AE-BM-H 104 1,800 0.5 0.5
CornerR Contour Milling Leftover Milling R3 (5,500min‘1) (0.08mm/t) * *
® FERER ST FEINT AE-BD-H 305 970 0.1 0.1
Shape Contour Milling Finishing R3X18 (16,200min™) (0.03mm/t) ) )
5 FmEmnT PLE#EINT AE-MS-H 104 990
® B’Et:?n F\aIEEZJeu Milling PL mEﬁ?ﬂshmg ®6XR0.5 (5,500min™) (0.03mm/t) 0.04 0.25

8




b”I%SH:E 2 Cutting Data 2
Rp{E 2= B (60HRC) tEANFHIT AYIIRERI SR
AT

High-efficiency direct engraving with a large depth of cut even in high-hardness steel (60 HRC)

Yal

INTH#EL :YXR3(60HRC)

Work Material

EFBHUAR : S3HANTAHN

Machine : Five-axis Machining Center

FihEA HSK-A63  HmEiEiE :25,000min”

Main Spindle Maximum RPM
YIEE : MQL TR - PREETIHR
Coolant Holder : Shrink Fit

= s S = YIHERE HSEE
I I& T73; T L
PE’;E? lelel\ing EL%t Nlijlj\li]ng l\j/l‘j;tfod l\/lijll\li]ng Pljr\]oiss Cut(tIR/%}“Siﬁ;eed (mzi?rgin)
0 2K 3 FELNT RXEEINT
Overall 3-axis Contouring Line High-efficiency Roughing
® EIfRER 3 FELINT FHEINT
Chamfer 3-axis Contouring Line Semi-roughing
AE-BM-H 150 1,920 0.7 15
R5 4,800min’ 0.1 t : :
@ | S (5N T @t (4.800min") | (0:Amm/t)
Groove 5-axis Profiling Semi-roughing
@ BER SEREXRNFEH] #HOFHEIT
Ridge 5-axis Turn Milling Roughing - Semi-roughing
® & SHh ERZINT SEEBINT AE-BD-H 150 480 0.04 1
Groove 5-axis Profiling High-precision Finishing R5X30 (4'800min") (0.05mm/t) .
® AR S ERZINT BRI T
Ridge 5-axis Profiling High-precision Finishing
0.03 0.2
@ P AR SHEXNEEH] SRR AE-LNBD-H 55 174
Middle Bottom 5-axis Turn Milling High-precision Finishing R3X40X6 (2,900min™) (0.03mm/t)
H SEHEX T L] SRR
B{)Etet_tom Sfiﬂiiﬁ'izr;lyﬁﬁng Hingﬁzﬁgaishing 0.02 0.2
® AR 3 FELINT SfEEREINT AE-BD-H 150 480 0.04 1
Chamfer 3-axis Contouring Line High-precision Finishing R5X30 (4,800min™) (0.05mm/t) *

&
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=] x%ﬂ}]ulﬁﬁ Cutting Data of High-hardness Steel Applications

DDI;KQ?E 3 Cutting Data 3

EXEIN TN TEMEEKSH
U R E AINDH31-S

Highly efficient machining of hot working die steel DH31-S, which requires superior tool performance
o _J[____® | @
@

INT#4%l :DH31-S (50HRC)
ERBNM : STy

Machine : Vertical Machining Center

FihkA ' HSK-A63 HE5i5iE :20,000min’

Main Spindle Maximum RPM
YIHER - S TR - BREETIHR
Coolant : Air-blow Holder : Shrink Fit

IFRS| INIERAL T35 THE IR BHAEE
P{ff‘;? fj\]/llijlling IIyalrlt MIJIJIIi]ng lﬁtlzv-‘iod MZIJIIi]ng Pljr\]oiss Cth(tg/c;;nSiﬁ)eed (m?ﬁﬂin)
WE Mg BT AE-ML-H 80 1,070
@ Side H'\gh—selsﬁi g'n'!;% ling ®10x40 (2,550min") (0.07mm/t) 40 0.5
T
Mgt SREINT rovanine 120 2750
TREBSFE Binreony ’
® Top ngh_i'ﬁf;?e”'n"g;%imng (3,800min") (0.12mm/t) 15 0.5
AE-MS-H
®10XR1
® R &8 EE%inT FREINT 200 1,900 0.1 0.1
CornerR Contour Milling Semi-finishing (6,370min™) (0.05mm/t) : :
@ REB AT ERINT AE-LNBD-H 50 480 0.1 0.1
CornerR Copy Milling Leftover Milling R1X10X6 (8,000min™) (0.03mm/t) * :
© |mE-mm| FENIA AE-ML-H 120 1,150 0.2 !
Bottom-Side Side Milling $10X40 (3,800min™) (0.05mm/t) 40 0.1
BT .
- Finishing 0.2 1
® | THTE SFEL gmgﬂ% AE-MS-H 120 1,150 :
Top Side Milling ®10XR1 (3,800min™) (0.05mm/t) 15 0.1
@ R &8 Ea&imnT REB}EINT AE-LNBD-H 80 760 0.1 0.1
CornerR Contour Milling Corner R Finishing R1X10X6 (12,700min™) (0.03mm/t) : :

8



7]”1%&;& 4 Cutting Data 4

=R T EEEL/ D =140 RBERAR

Highly efficient deep milling at L/D = 14 with narrow groove width

INT#4%l :SKD61(50HRC)

Work Material

ERM : SZECH0 TG

Machine : Vertical Machining Center

iR (HSK-A63

Main Spindle

ORI © [i€

Coolant : Air-blow

IFmS

Process

DT ERAL
Milling Part

RetEE :20,000min’

Maximum RPM

VAL

AAETIR

Holder : Shrink Fit

MIT3E

Milling Method

FEL&inT

IIRE

Milling Process

RN T

EHRIR

Tool

AE-MS-H

ee®

Overhang Length
(mm)

TIRIERE
Cutting Speed
(m/min)

920

LR E
Feed
(mm/min)

1,720

@ c%e{rzfu Contour Miling | High-efficiency Roughing ®6XR0.3 30 (4,780min") (0.06mm/t) 9 0.5
@ | &a | SRS St g 20 (a7omin®) | .04 > 0.2
o | &t | smamr | mmewnr | ommom | oo | s [ owso o | o
@ | S| S | o g 03000y | 000 | 005 0.36
® | RS | FEEMT Ko 0.05 0.36
AE-CPR4-H )8
© | jSm, | smamr | memr | PPN ol | od3%0 005 | o6
o | BN | SR i 0012 | 0.36
THID | e s Axaoea 30| Gossomind | ©odmmy | 003 01

&
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=] x%M}JDI&E Cutting Data of High-hardness Steel Applications

INTEE 5 cuctingoatas
REIEFKNSWEMEINT

High-efficiency roughing that maximizes the tool features

BRI T 60HRC AR

Highly e® cient machining of 60 HRC high-hardness steel

INTHEL :SKD11 (60HRC)

Work Material

EFNM - SZZChN T

Machine : Vertical Machining Center

FihEAY (HSK-A63 BaiEE :20,000min’

Main Spindle Maximum RPM
YIELER : | JINE : BETIHR
Coolant : Air-blow Holder : Milling Chuck

TIHIE #371cme IHIE #328cms
Cutting Amount Approx. Cutting Amount Approx.
INTESE) 2971 /N8 8 P PNTAdE 442 $5h
Machining Time | Approx. 1 hour and 8 minutes Machining Time Approx. 42 minutes

& N = TIRIERE BHERIRE
Iz I = .
Process Milling Part MiIIJIEng f\jll‘j;tfod M?IJIIi:Jng g?oiss Overh(a’:gml)_ength Cthslml'1/ngig)‘Eed (mfve/ergin)
@ ] EatmT AT AE-CRE-H 40 70 2,230 0.2 4
Upper Part Contour Milling Roughing ®10XR2 (L/D=4) (2,230min™ (0.2mm/t) .
® T Ea%inT AT AE-HFE-H 70 44 1,784 0.2 4
Lower Part Contour Milling Roughing ®»10%XR0.7 (L/D=7) (1,388min™) (0.26mm/t) *




bﬂlﬁﬁﬁ 6 Cutting Data 6
HERERNEEEN 65HRC) BUfENT

Direct engraving of forging dies out of high-hardness steel (65 HRC)

INT#4%l :SKH51(65HRC)

Work Material

ERM : SZECH0 TG

Machine : Vertical Machining Center

FihKA (HSK-A63  HEiEiE :20,000min”

Main Spindle Maximum RPM
PIHLER : | TR - PREETIHR
Coolant : Air-blow Holder : Shrink Fit

RO p—— Tas Trs CITTET s
P{fcjeﬁ;? l\lgllijlling E{a% Mijljlli]ng I\Etfod M?IJIEIng Ppgoiss Cu‘;f’f?/?]ﬁﬁfe‘j (m'r:riﬁﬁin)
0) 2K ER%mnT T AE-CRE-H 80 2,230 0.1 3
Overall Contour Milling Roughing ®»10XR2 (2,550min") (0.177mm/t) .
=&INT AT AE-CRE-H 80 2,230
® G o rooag ®6XR1.5 (4,250min") (0.1mm/t) 0.075 18
® LN ER%mT FH5IT AE-CRE-H 80 2,010 0.05 0.1
Overall Contour Milling Semi-finishing ®»3X%XR0.75 (8’500min") (0.05mm/t) . .
@ | AR EE%mT FEINT AE-CRE-H 80 635 0.1 0.6
Peripheral Contour Milling Finishing ®6X%XR1.5 (4,250min") (0.03mm/t) : :
® FRAR FEMT FEINT AE-CRE-H 80 635 0.1 0.05
Product Shape Flat Surface Milling Finishing ®»3XR0.75 (8,500min™) (0.015mm/t) . .
® FEERR i T AE-CRE-H 80 635 0.1 0.05
Product Shape Copy Milling Finishing ®»3%XR0.75 (8,500min™) (0.015mm/t) . .

&




BEENAERS %]
Z7IF 3L - E A

Multi-flute square and radius type carbide end mills for high-hardness steels

RS JJEY.. AE-MSS-H

)R . AE-MS-H

1 AF5E 7] P iRa]

Unequal spacing teeth suppresses chattering

al

a2

al#a?2 al¥a2+a3

GMEPELLT SME6LLE
Outer diameter Outer diameter ¢6
under ¢6 or above

2| R RIVESLIRE

NI EEEN

Optimal cutting edge specifications to enable stable machining of high-hardness steels

TR AE-MS-H 04 47] TRBERBR

Tool 4-ute Wear condition of the cutting edge
T JHEFE
Work Material STAVAX(52HRC) Cl’él{v%rﬁ?lgl
INIEE sk

Milling Method Side Milling

YRR ; -

Cutting Speed 100m/min(7,950min™")

Eéﬁ‘ - 1,250mm/min(0.039mm/t)

Bﬂﬁu;*% dP=6mm de=0.2mm - ——

ey y YRR 350.9m | IR 179.3m
LIEHF S8 Milling Length Milling Length
Coolant Air-blow
{EFEH 70T (BT40)

Machine Vertical Machining Center

3| DUROREY iz =

DUROREY Coating

-BAESmAMITNERYE, EEEAENYIMEEESEERNIS
RIF@EEERE.
- Exhibits outstanding performance in high-hardness steels due to its excellent toughness,
high heat resistance and abrasion resistance characteristics

8



INTEEE cuongoe

K00

Long Tool Life

ESBEENIN T, LIRS ERIM A

Achieves stable durability in high-hardness steel machining

ERETE AE-MS-H ¢10 67]
Tool 6-"ute
nTAAst

Work Material SKD11(60HRC)
NIrsE g

Milling Method Side Milling
EE ) .
Cutting Speed 75m/min(2,400min™)
Eﬁiﬁ}ﬁ 1,000mm/min(0.069mm/t)
IMIREE _ _

Dept;\ it ap=15mm de=0.3mm
HHH e

Coolant Air-blow
EFEHR IZH NI AL (BT40)
Machine Vertical Machining Center

IR0 L

High-speed Milling

(mm) 0.10
0.09
0.08
0.07
0.06
0.05
0.04
0.03
0.02
0.01

Flank Wear RESHSHTRENRSI TN

@
a
=
[
3
°T
3
=
2l
R
RN

4 BE Milling Length

= AE-MS-H —— Hftt AT

INTZE9S.2mAY, SMNETDRIERIE R

Competitor

Wear condition of outer peripheral cutting edge after milling 95.2 m

Hfth /2 Fr=fm

Competitor

1N

P

EEEENNESEMIF, KFAFImAL

Demonstrates excellent durability in high-speed machining of high-hardness steel

ERTE AE-MS-H ¢4 47)
Tool 4-"ute
TR

Work Material SKD11(60HRC)
NI g

Milling Method Side Milling
PIREE . -
Cutting Speed 125m/min(9,950min")
Eﬁi@ﬁ 1,200mm/min (0.03mm/t)
TIRRE _ _

Dept{] i apP=4mm de=0.08mm
LR %

Coolant Air-blow
EFEHAR IR (BT40)
Machine Vertical Machining Center

(mm) 0.10
0.09
0.08
0.07
0.06
0.05
0.04
0.03
0.02 [¢
0.01

Flank Wear KRSHSSEIREHSI N

10 20 30 40 50 60 70 80

HIHE E Milling Length
— AEMS-H —— EftiAEFm@A

Competitor

SMNETIRIEIR B

Wear comparison for peripheral cutting edge

100 110 120 130

(m)

Bt AR~ mB

Competitor

AE-MS-H 122.5m HittATFm A 66.4m

Competitor

"
v
%)
=
w
<
+
)
7
w
<



DDI&E Cutting Data

FRENN L

BD{E 2 FREN STAVAX(52HRC) thalfaEin T

Sele Aot eIl Stable performance even in pre-hardened steel STAVAX (52 HRC)

fERTE AE-MS-H ¢4 47] R
Tool 4-"ute

= 0T
MTAHY STAVAX(52HRC)
Work Material = 0.30 [ [
NIEE =3 7
Milling Method Side Milling % 0.25 [77 77T e
R 100m/min(7,950min"") T e L
Cutting Speed B
o e 1,250mm/min(0.039mm/t) R R
eed s
IR ~ B NIV /AR A
Dept;\ of Cut ap=6mm de=0.2mm 0,05 [/l g el T
A= el s& ’
Coolant Air-blow 0 ) 700 750 200 250 300 350
SRR ITRIIT AL (BT40) " (m)
Machine Vertical Machining Center PIHIHR B milling Length

= AE-MS-H —— EfiNFEF=RA —— HitAE~REB
Competitor Competitor
SMNETINEIRTE R

]

Long Tool Life

Wear comparison for peripheral cutting edge

AE-MS-H 350.9m

Hftt/AB=m A 61.3m | BfBAS]=m B 144.3m

Competitor Competitor

RME/EFRAEENI NAKBO(4O0HRC) RINNTH, BREAIEFERIFAILIHI4ERE

Demonstrates good cutting performance even in pre-hardened steel NAK80 (40 HRC)

fFERTER AE-MS-H ¢3 47] (mm)0.10
Tool 4-"ute 0.09 -
nIAAEt 008
Work Material NAK80(40HRC) = oor
INTA% gk % .
Milling Method Side Milling B 0.06
t}]ﬁg@g 102m/min(10,823min™") = 0.05
Cutting Speed Z oo
AR , . 0.
ol 866mm/min(0.02mm/t) % 003
YRR _ B I
Depth of Cut ap=4.5mm de=0.2mm %
P 4 .
e e A:';blow 0 100 200 300 400 500 600 700 800 (90())
BRI BN (HSK63) T 0
Machine Horizontal Machining Center TIHIHREE Milling Length

— AEMS-H —— HftrATF%

Competitor

SMNETIRIERIE)

Wear comparison for peripheral cutting edge

Hth A8~ 476m

Competitor

AE-MS-H 896m




%Eg%ﬂﬁ@}ﬁéﬁ%ﬂ Eﬁwﬂ Stub type carbide end mills for high-hardness steels A
The A Brand

. SPEED

:F\ zZs d CARBIDE s I

A E = M S S - H *i‘g Square DUROREY AT 4 pps

0~-0.02
T 2
. ypel z . :
S | g LA EN\SES 2
: | ST \\\\\ | I =
a7 | APuX | =
4-flute L EH
LH R
LF .
Type2 z
a
SS9 B % IR
[=)
67 | nemx |
6-flute LU F

1 . 5D wﬁ(é}ﬁﬁ3 D) 1.5 X D cutting length (Neck length 3X D) #a7:mm  Unitmm

0.5 1 1.5 2 3
8549830 3X 9 45| 451438 6 285| 578 | 9.46| 9.87|10.23 1062|1148 | 4 1 [ J
8549831 4 X 12 50| 6 |16 6 3.85| 3.59° | 126 |13.09|13.56 | 14.07 | 1521 | 4 1 o
8549832 5 X15 60| 75| 171 6 | 485| 168 | 1572|163 |16.88| — — 4 1 o
8549833 6 X 18 80| 9 = 6 585 — = = = = = 6 2 o
8549834 8 X 24 90 |12 — 8 785 — — — — — — 6 2 o
8549835 10 X 30 | 100 |15 = 10 985 — = = = = = 6 2 ()
8549836 12 X 36 | 110 |18 — 12 11.8 — — — — — — 6 2 [ J

V1 BT ARSI o MSERERUK Le i, MRTRERFFINTNRFET S, ® =i5/kEFf7a @=Standard stockitem
Note: If there is no value in the actual e, ective length (Le column) for the work gradient angle a, it indicates no interference.

ok | Fiwmm

g < €—| Interference

T g f Angle

i a

TR =

K& T

Le 3 TRl
2 H Inclined

4 Angle

. *ﬁia*q]%lé Guide for Icons

n *ZI’E Tool Materials . %EE%IE Surface Treatment . Rgiq:% Tolerance of Radius
R
CARBIDE EFRE B DUROREY /2 W RRHIMREEE
Tungsten Carbide DUROREY  DUROREY Coating +0.01 Identifies the tolerance of the radius for end mills

. 9|‘?§E’\J§¥F§ Tolerance for milling diameter . 1‘@%5 Shank

FTUEIRIME L st N e KDt iR
Tolerance for milling diameter h4 Tolerance for Shank Diameter FIT Suitable for the shrink holder system
. Eﬁﬁ% Helix Angle . 'tIJ ﬁ”%{# Cutting Conditions
e 2 = o T ERUMIRA RIS
43° Helix angle of flute for end mills Indicates page number for cutting conditions

pocid ®

AE-MSS-H

AE-MS-H



%EE%@%EE%@%B ﬁwﬂ Short type carbide end mills for high-hardness steels A

AE-MS-H F38 ..

B |

id

The A Brand
SPEED
m AN FEED

—
CARBIDE 1 pogey el

0~-0.02

47]
4-flute LH U
Type2
I 14
67 APMX
6-flute LF
2.5D 7J-l;’< 2.5 X D cutting length i:mm  Unit:mm
BRs sz 2K T LH 1wz DAE PR 7
EDP No. DC LF APMX DCON ZEFP Type Stock
8549710 1 60 25 12.7 6 4 1 [
8549715 1.5 60 3.8 13 6 4 1 ([
8549720 2 60 5 13.9 6 4 1 [
8549725 2.5 60 6.3 14.5 6 4 1 [
8549730 3 60 7.5 154 6 4 1 [ ]
8549740 4 60 10 16.1 6 4 1 ([
8549750 5 60 12.5 16.7 6 4 1 ]
8549760 6 60 15 = () () 2 ([
8549780 8 70 20 - 8 6 2 o
8549810 10 80 25 = 10 6 2 [
8549812 12 920 30 - 12 6 2 [
8549816 16 105 40 = 16 6 2 [
8549820 20 120 50 - 20 6 2 o

- IRRIRBBESE p.12,

- See p.12 for explanation of icons.

@ =17 @=Standard stock item



EEE%%EE%@%B %Ey]i‘l Short type carbide end mills for high-hardness steels

AE'MS'H 31[&%?2 Radius

g @

-
CARBIDE - pypoRey

Typel

+0.02

0~-0.02

HT

The A Brand

KN AN

43

A

P16

aém

|

|

|

|

|

|

\

\
]
DCON

APMX

SPEED
FEED

e H
LF
Type2
Re
5 % aﬁ@ fffffffffffffffff
2.5D 9]-[;’: 2.5 X D cutting length #irmm  Unitmm

[T MR REIIHAR £ T LH 2 UAE:¢ IZN EZ
EDP No. DC X RE LF APMX DCON ZEFP Type Stock
8549842 3 X R0O.2 [ ]

60 7.5 15.4 6 4 1
8549845 3 X R0O.5 O
8549852 4 X R0.2 ([ )
8549855 4 X RO.5 60 10 16.1 6 4 1 O
8549856 4 X R1 O
8549862 5 X R0.2 [ )
8549865 5 X R0O.5 60 12.5 16.7 6 4 1 O
8549866 5 X R1 O
8549873 6 X R0O.3 ([ )
8549875 6 X RO.5 60 15 — 6 6 2 [ )
8549876 6 X R1 ([ )
8549883 8 X R0.3 [ )
8549885 8 X RO0.5 [ ]
8549886 8 X R1 70 20 — 8 6 2 [ )
8549887 8 X R1.5 O
8549888 8 X R2 O
8549893 10 X RO.3 ([ )
8549895 10 X RO.5 [ )
8549896 10 X R1 ([ )

80 25 — 10 6 2
8549897 10 X R1.5 O
8549898 10 X R2 O
8549899 10 X R3 O
8549903 12 X RO.3 [ ]
8549905 12 X RO.5 [ )
8549906 12 X R1 [ ]

20 30 — 12 6 2
8549907 12 X R1.5 O
8549908 12 X R2 O
8549909 12 X R3 O

- IRRIRBEIESE p12,

- See p.12 for explanation of icons.
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A E' M S S = H t}.] ﬁu %#FE)&% Cutting Condition

SF%& Square Type
Un\”l-f% Side Milling

POTAEL R 555%25 ") bt
TAE o 0
WErk Material Hardened Steel +Prehardened Steel
SCM-SKD61-NAK80 ~ 55HRC ~62HRC ~66HRC ~70HRC
M
Cutting Speed 110 ~130 80 ~100 60 ~80 50~70 40 ~60
| () |
ME x Tl LT BHAIRE IR BHAIRE =90 BHRIRE IR BHAIRE IR BHAIRE
DIC & EU Speed Feed Speed Feed Speed Feed Speed Feed Speed Feed
(min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min)
3 X 9 12,740 1,220 9,550 880 7,430 530 6,370 400 5,310 250
4 X 12 9,550 1,220 7,170 890 5,570 530 4,780 400 3,980 250
5 X 15 7,640 1,220 5,730 920 4,460 540 3,820 400 3,180 250
6 X 18 6,370 1,830 4,780 1,350 3,720 800 3,180 600 2,650 380
8 X 24 4,780 1,830 3,580 1,350 2,790 800 2,390 600 1,990 380
10 X 30 3,820 1,830 2,870 1,340 2,230 800 1,910 600 1,590 380
12 X 36 3,180 1,830 2,390 1,330 1,860 800 1,590 600 1,330 380
de ap de ap de
PIEIRE “<1ep | =01D “<1ep | <0050 “=1:p <0030
et =15D | 5D =0.1D =1.5D | =0.05D <1.5D [ =0.03D
de Max =1mm de Max =0.5mm de Max =0.3mm
1. 5 ARIMERERITRFITINE, 1. Use a rigid and precise machine and holder.
2. REIREET, BREETRARRTIHEERE., 2.When chattering occurs, reduce the speed and feed simultaneously.
3. ERIEIN T RHE SIS s R A M DRI ERF. 3. Use an air blow or a suitable cutting ~ uid with high smoke retardant
properties.

I_.ll_{ J%E High-Speed Side Milling

DNTRF= AR KB L RBRIE B RIS B S BN R, Caution: sparks generated during operation or heat caused by tool breakage can cause yre.
B X IEE. Be sure to use all proper yre prevention measures.
FRAEAESESEEMIROREERMER. The conditions below are for high speed / high precision machining centers.
A (~45HRC) gl
INTAAR - FRAEEN
Work Material Hardened Steel - Prehardened Steel
SCM-SKD61-NAK80 ~ 55HRC ~62HRC ~66HRC ~70HRC
PIHIRE
Cutting Speed 290 ~310 240 ~260 150 ~170 130 ~150 90 ~110
(m/min)
HME X il iR BHAIERE iR BHAIRE IR HHEEHRE iR BHEBRE iR BHARE
1 X 2 Speed Feed Speed Feed Speed Feed Speed Feed Speed Feed
e (min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min)
3 X 9 31,850 3,440 26,540 2,870 16,990 1,530 14,860 1,190 10,620 720
4 X 12 23,890 3,440 19,900 2,870 12,740 1,530 11,150 1,190 7,960 720
5 X 15 19,110 3,440 15,920 2,870 10,190 1,530 8,920 1,190 6,370 720
6 X 18 15,920 5,160 13,270 4,300 8,490 2,290 7,430 1,780 5,310 1,080
8 X 24 11,940 5,160 9,950 4,300 6,370 2,290 5,570 1,770 3,980 1,080
10 X 30 9,550 5,160 7,960 4,300 5,100 2,300 4,460 1,770 3,180 1,080
12 X 36 7,960 5,160 6,630 4,300 4,250 2,300 3,720 1,770 2,650 1,080
ap de ap de
IR e R e TZo o
Depth’ofcﬁ =1.5D | =0.02D =1.5D | =0.01D
de Max =0.2mm de Max=0.1mm
1. INIEEPSF=EXTE, N6 AR XERTEEF. 1. Tools can cause sparks. Do not use “ammable " uids.
2. iEREIN T RHE SR R E M DRI E . 2. Use an air blow or a suitable cutting ~ uid with high smoke retardant
properties.

s



A E = M S = H t}.] ﬁu %#FE)&% Cutting Condition

:F%ﬂ / g}[&%ﬂ Square Type / Radius Type

UH\U%?[-} Side Milling

8
4 8RN (~45HRC) - FirEsN 1B [E§X Hardened Steel S
au%/l*?{*;h 1J?;%el;led(ﬁeel . Prehar()iene}d)\sbtei;l|_-I ﬁﬁ |)—£I i %
oratens SCM-SKD61-NAK80 ~ 55HRC ~62HRC ~66HRC ~70HRC <
PIEIERE E
Cutting Speed 110 ~130 80 ~100 60 ~80 50~70 40 ~60 o
(m/min) &RH
IMZ LT BHAIRE 5IR BHAIRE IR BHAIRE L5t BHAIRE IR BHEEE | R
Mill Dia. Speed Feed Speed Feed Speed Feed Speed Feed Speed Feed
(min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min)
38,220 1,530 28,660 1,150 22,290 620 19,110 460 15,920 330
25,480 1,530 19,110 1,150 14,860 620 12,740 460 10,620 330
2 19,110 1,530 14,330 1,150 11,150 620 9,550 460 7,960 330
2.5 15,290 1,530 11,460 1,150 8,920 620 7,640 460 6,370 330
3 12,740 1,530 9,550 1,150 7,430 620 6,370 460 5,310 340
4 9,550 1,530 7,170 1,150 5,570 620 4,780 460 3,980 340
5 7,640 1,530 5,730 1,150 4,460 620 3,820 460 3,180 360
6 6,370 2,290 4,780 1,720 3,720 940 3,180 690 2,650 510
8 4,780 2,290 3,580 1,720 2,790 940 2,390 690 1,990 510
10 3,820 2,290 2,870 1,720 2,230 940 1,910 690 1,590 510
12 3,180 2,290 2,390 1,720 1,860 950 1,590 690 1,330 510
16 2,390 2,290 1,790 1,720 1,390 930 1,190 690 1,000 500
20 1,910 2,290 1,430 1,720 1,110 930 960 690 800 500
T ap | ae -
IR ap DC=91.5] 15D |0.02D ap Qe ap e _ 8 | 8
Depthlgfcﬁ $1.5<DC=¢2.5| 1.5D | 0.05D 1.5D 0.05D 1.5D 0.03D 1D 0.02D
7 ae 92.5<DC 15D | 01D de Max = Tmm de Max =0.5mm de Max =0.5mm
de Max =1mm
1. 5 ARIMERERITLRFI TR, 1. Use a rigid and precise machine and holder.
2. RE&EHRET, BREETRARRTIHEERE, 2. When chattering occurs, reduce the speed and feed simultaneously.
3. BRIEIN T RHE S L s R B M D RO EIHF. 3. Use an air blow or a suitable cutting ~ uid with high smoke retardant
properties.
BRI High-Speed Side Milling
DINTRF= AR KB L RBRIE B IR RIS B SBK KRB, Caution: sparks generated during operation or heat caused by tool breakage can cause yre.
BT X IEE. Be sure to use all proper yre prevention measures.
FRAEAEESEEMIROREERMER. The conditions below are for high speed / high precision machining centers.
\ VAR (~45HRC) - FEEH VAR rorden il
*4 Hardened Steel - Prehardened Steel
Work Material SCM-SKD61-NAK80 ~ 55HRC ~62HRC ~66HRC ~70HRC
TIEIERE
CuningSpeﬁi 290 ~310 240 ~260 150 ~170 130 ~150 90~110
(m/min)
IME LT BHAIRE =90 BHERE IR BHAIRE L=t BHAIRE LT BHAIRE
Mill Dia. Speed Feed Speed Feed Speed Feed Speed Feed Speed Feed
(min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min)
50,000 2,000 50,000 2,000 50,000 1,600 44,590 1,250 31,850 700
50,000 3,000 50,000 3,000 33,970 1,630 29,720 1,250 21,230 760
2 47,770 3,820 39,810 3,180 25,480 1,630 22,290 1,250 15,920 800
2.5 38,220 3,820 31,850 3,190 20,380 1,630 17,830 1,250 12,740 800
3 31,850 3,820 26,540 3,180 16,990 1,630 14,860 1,250 10,620 810
4 23,890 3,820 19,900 3,180 12,740 1,630 11,150 1,250 7,960 810
5 19,110 3,820 15,920 3,180 10,190 1,630 8,920 1,250 6,370 810
6 15,920 5,730 13,270 4,780 8,490 2,450 7,430 1,870 5,310 1,210
8 11,940 5,730 9,950 4,780 6,370 2,450 5,570 1,870 3,980 1,210
10 9,550 5,730 7,960 4,780 5,100 2,450 4,460 1,870 3,180 1,210
12 7,960 5,730 6,630 4,770 4,250 2,450 3,720 1,900 2,650 1,210
16 5,970 5,730 4,980 4,780 3,180 2,450 2,790 1,870 1,990 1,190
20 4,780 5,730 3,980 4,780 2,550 2,450 2,230 1,870 1,590 1,190
A dap de ap de ap de ap de
TIRRE g
Depthlofcﬁ 7 1D 0.05D 1D 0.03D 1D 0.02D 1D 0.01D
’ ae de Max =0.5mm de Max =0.5mm de Max =0.2mm de Max =0.2mm

1. MIEERRFEXTE, TR XIERI TR,
2. EIRIEIN A RHE B SIL SRR D BT,

1. Tools can cause sparks. Do not use “ammable ~ uids.
2. Use an air blow or a suitable cutting " uid with high
smoke retardant properties.

posid [1¢)

AE-MSS-H

AE-MS-H



STIELE

SR ENRERS E %]

Multi-flute square type carbide end mills for high-hardness steels

KTIE

Long

AE-ML-H

AZE 5 B 7D EIIRE]

Unequal spacing teeth suppresses chattering

2

al¥a2
SR P6LLT

Outer diameter

under @6

Y]

a2

a1#a2#a3
sMEGEILLE

Outer diameter ¢ 6
or above

BigitiEs T AN

Improved tool rigidity by web taper geometry

cKSEEERTHE, ETENMRES, BT mEiRs

- The web taper geometry, where the thickness of
core changes from the cutting edge to the shank,
greatly improves tool rigidity, thereby prevents the
machining surface from tilting

ERTR AE-ML-H ¢10 67]

Tool 6-"ute

INTAAHY ~

Work Material STAVAX (51~52HRC)

NI7SiE ge

Milling Method Side Milling

TIALEE : -

Cutting Speed 50m/min(1,590min™)

iF&éﬁiEE 668mm/min(0.07mm/t)
eed

IEIRE - -

Deptll‘l i ap=30mm de=0.1mm

LA Si9

Coolant Air-blow

EFEH EhElINT 0 (HSK63)

Machine Horizontal Machining Center

3

Tmm

30

mm

|t

Point of measurement

3
3&

DUROREY R &

DUROREY Coating

INT3.5mBSRIINTELLT)E

The amount of deflection of the machined surface
at cutting length of 3.5m

, == AE-ML-H

(mm) 30

25

20

Machining Depth XRHE

— LIEF R
Conventional
—— Bt N8~ m

Competitor

001 002 0.03 004

1.EJJE Deflection

0.05
(mm)

-BEAEMAMAMRERYE, EEGRENYEEREESHEENINIS
RITBEMERE,
- Exhibits outstanding performance in high-hardness steels due to its excellent toughness,
high heat resistance and abrasion resistance characteristics

8



INTEEE cuongoe

(UM =T RN, SCRRE T RE

RN VATl Achieves stable milling accuracy in high-hardness steel machining g
A N N =R —— y== N_I?
TICTIHHKEE, ITELDETHAKX, TLUSRIRENINTIREE z
Stable machining accuracy can be obtained with little change in the amount of deflection of the machined surface regardless of the cutting length s
o
R
FHRATHE AE-ML-H ¢10 67] }JUIEH@U:D Etlﬁh Comparison of the amount of deflection of the machined surface ®
Tool 6-"ute
PIEH<E3.5m B tIEH<E42m B
INTAAH SKD11(60HRC) At cutting length of 3.5m At cutting length of 42m
Work Material Tmm : ) ) ) ) } )
MT75% e —_ (mm30 P p 0 (mm3o
Milling Method Side Milling
THEE 30m/min(955min™) = 2
Cutting Speed : : : :
AR g in m
Fo = 260mm/min(0.045mm/t) g L 20 L 20
L : 8
YR _ _ 30| =|2 £ £
Depth ofxCut apP=30mm de=0.05mm mm S E % s % 15
L s =8 2 £ £
Coolant Air-blow -(E, 3 2
- . a = 10H =10
EFEHAR EhEUIRT AL (HSK63)
Machine Horizontal Machining Center
5F 5
4 . .
mm : : : : : : : :
0 1 1 1 J 0 1 1 1 J
_l 005 01 015 02 005 01 015 02
IETIE Deflection  (MM) iETIE Deflection (MM)
= AE-ML-H AR Hti NS5
Conventional Competitor
z AN = = =
o=l 7E S NI T, SCIRERIME A
Long Tool Life Achieves stable durability in high-hardness steel machining
ERTR AE-ML-H ¢10 67] (mm) iR
Tool 6-"ute o1 Breakage
PnTARRY '
Work Material SKD11(60HRC) fjﬁj
INIrSE e @ 008
Milling Method Side Milling E
PIREE : - 3
Cutting Speed 30m/min(955min™) Ei 0.06
. H
IR 260mm/min (0.045mm/t) z
Feed = 0.04
TIHRE _ -
Depth OfxCut adp=30mm de=0.05mm
M 5% 0.2
Coolant Air-blow
(SRR EFEUINT ARG (HSK63) 0
Machine Horizontal Machining Center 10 20 30 40 50 60 70 80 920 100
I H < B Milling Length (m)
= AE-ML-H =—— LIfF7= 5 Htt A B mA Ht A8~ mB
Conventional Competitor Competitor

AE-ML-H



DDI&E Cutting Data

=ty 7E SRR T, LIS RO At

Stable Performance

Achieves stable durability in high-hardness steel machining

= = (mm) 0.12
HttAm=mA ¢ 3 HttA5)=m B ¢ 3
FHETE AE-MLI-H @3 Competito:u Competitouru
Tool sy 47 37] 0.1
ute 4-"ute 3-‘ute I=
paj
TR & 008
Work Material SKD11(60HRC) E
U
NIrSE sk % 0.06
Milling Method Side Milling -
MR . - 2 0041
Cutting Speed 40m/min(4,250min™) H
e 460mm/min(0.027mm/t)  |345mm/min(0.027mm/t) 002
sz
TR ap=9mm Qe=0.03mm 0 s 10 15 20 25 30 35 40 45
5SS illing Len: (m)
P =5 YIBIHSEE Milling Length m
Coolant Airblow — AEMLH —— EfAFFRA  —— RAAEFRB
{EFEEN A RN (BT40) Competitor Competitor
Machine Vertical Machining Center
SNET] - TDRRIERTE)
Wear condition of outer peripheral cutting edge and corner edge
IETDR R [EEMABER
YIHHEE Cutting edge Corner edge
Miling Length HATRA | RHBAREEE | apwip 0 Rasres | RibASERS
Competitor Competitor Competitor Competitor
5.6m
19.6m
42m




Stable Performance

=yl | TS AN TR, SO S MM AR TR

Achieves excellent durability and machining accuracy in high-hardness steel

fFATIR AE-ML-H 916 67]
Tool 6-ute
INTAA%}

Work Material SKD11 (60HRC)
NISE Mk

Milling Method Side Milling
YRl _ —
Cutting ;)eed 30m/min(600min™")
E{,ﬁiﬁg 260mm/min(0.072mm/t)
IR } -

Depth of Cut ap=50mm de=0.08mm
e =%

Coolant Air-blow

EFEHR Eh=In T (BT50)
Machine Horizontal Machining Center

(M) 0,30 [ 7777 r T e

SR B E

Flank Wear

IHHE E Milling Length (m)
— AEMLH —— LR —— BASR
Conventional Competitor

JJDIEE’\JiJ:BEtBﬁ Comparison of the amount of deflection of the machined surface

YIHHE 1 m BT At cutting length of Tm

Tmm
- (mm) 50
45
40
il
= I 35
g R
Ui E 30
50| |2 g
mm| 3| ¢ é 25
s H
Bl E s 20
S =
15
10
5
0 N N
P 0.01 002 (mm)
mm ii)]i Deflection

=—— AE-ML-H —— Ll m —— BftQa~m

Conventional Competitor

o
o
2
o
]
B
=
&
R
R

AE-ML-H




%EE%M%EE%@%B ﬁwﬂ Long type carbide end mills for high-hardness steels A

The A Brand

SPEED

:F\ 7N ! CARBIDE o K v D

A E - M L- H *;__:Fé Square 2 AT 8

0~-0.02

Typel M 150

M E ’% S NN

APMX
47 [ o |

DCON

4-flute LH
LF
Type2
R S — ..
67 APMX
6-flute LF
4D JJ4K 4 x 0 cutting length efzmm Unitmm
AR SMEXTIE 2Kk | 4 | W& | 7 | m% | ER
EDP No. DC X APMX LF DCON ZEFP Type Stock
8550010 3 X12 60 19.9 6 4 1 (
8550011 4 X16 60 22.1 6 4 1 (
8550012 5 X20 70 24.2 6 4 1 (
8550013 6 X 24 70 = 6 6 2 (
8550014 8 X 32 80 — 8 6 2 ]
8550015 10 X 40 100 = 10 6 2 ]
8550016 12 X 48 110 — 12 6 2 ]
8550017 16 X 64 130 = 16 6 2 (
8550018 20 X 80 150 — 20 6 2 (
- FRRIREBIE S E p.12, - See p.12 for explanation of icons. @ =infiEER @=Standard stock item



A E' M L' H t}J ﬁu %14:%;&% Cutting Condition
S'Z%gg Square Type

@U %E Side Milling

NI 77 o =
Work Material Hardened Steel)'\gghardened Steel o
SCM-SKD61-NAK80 ~ 55HRC ~62HRC ~66HRC ~70HRC e
I S
YIHIERE #
Cittng Speed 60 45 30 20 15 R
(m/min) N
MR IR BHAIRE IR BHAIRE IR BHAIRE =30 BHRIRE IR BHAIRE I
Mill Dia. Speed Feed Speed Feed Speed Feed Speed Feed Speed Feed |
(mm) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min) E
6,370 650 4,780 370 3,180 170 2,120 100 1,590 60 |.|IJ
4,780 650 3,580 370 2,390 170 1,590 100 1,190 60 <
3,820 650 2,870 370 1,910 170 1,270 100 960 60
3,180 970 2,390 560 1,590 260 1,060 150 800 920
8 2,390 970 1,790 560 1,190 260 800 150 600 90
10 1,910 970 1,430 560 960 260 640 150 480 90
12 1,590 970 1,190 560 800 260 530 150 400 20
16 1,190 970 900 560 600 260 400 150 300 920
20 960 970 720 560 480 260 320 150 240 920
ap de ap de
TIHRE a
Depth of Cat 3D 001D 3D | 0.005D
1 e de Max = 0.2mm de Max =0.Tmm
1. (FERARERETRTITIR, 1. Use arigid and precise machine and holder.
2. HiRsinY, BRCE NRREHESEE., 2. When chattering occurs, reduce the speed and feed simultaneously.
3. IREIMIMEHERSISE AR MDA EDEHFA, 3. sean air blow or a suitable cutting ~ uid with high smoke retardant
properties.




=R ENAERS S5t/
Bl FRE

= AR A

High efficiency radius type carbide end mill for high-hardness steels

AE-CRE-H

1] ZSTNAFHIAFD BT LR

Multi-flute and unequal spacing teeth specifications for high efficiency

ZNH T EHEINT

TEDRDIERS), TIFREINTL

+ Achieves high-efficiency milling with multi-flute specification

+ Unequal spacing teeth suppresses chattering to enable stable machining

al ab
al
a2\ a4
a2
a3

al#a?2 al=a4#a2#a3=a5
GMEPLAT SMEP3LAE
Outer diameter up to ¢ 2 Outer diameter ¢ 3 or above

2| 2ER H F1ERR

2-stage gash shape

RETDRBEMHEE

+ Achieves both cutting edge strength and good chip evacuation

B LTI RI R IR

Prevents chipping of center cutting edge

BANSEE

Large chip pocket

=REHENE

Improved chip evacuation




3| AT A T ELRE I TRY7D R0+

Cutting edge specifications that enable highly efficient direct engraving

—x— EIK

Short flute length

7 TERIES
High tool rigidity

KIER 24K

Large positive R shape

FEATIRFSRA I T

Enables both large depth of cut and high-feed milling

=+
L
oc
Y
w
<

v
Q
>
=
3
E
<
-3
2
&
=

SR EINAYR N T

Direct engraving of hardened steel

el AE-CRE-H @ 10X R2

Tool

TRt

Work Material SKH51(65HRC)

755 SEEMT

Milling Method Contour Milling

DIl : —

Cutting Speed 80m/min(2,550min™)

Eﬁﬁﬁ 2,230mm/min(0.17mm/t)

IR : -

Depth of Cut ap=0.1mm ae=3mm

LI =N

Coolant Air-blow

Vocnne. SLRMLOO(HSKAGS) TS % .8,
Machine Vertical Machining Center *Plesse refor t & for cutting condition detals

BT BB RREARENINTRGE ‘

Realization of resource circulation and a sustainable manufacturing environment by regrinding

RAIREIDEI B ERIRZHTIRE

Cutting edge specification that minimizes shape change after regrinding

K

Strong back taper

P 1 SEE AR RIRRE N T .
Stabl hining b til tact with th Il A=z N s, Sk s,
able machining by preventing contact wi e wall surrace ¥ tﬁ_ﬂﬁﬁﬂ@ . @;ﬁ%iimﬁ;}gﬁ%
S BRENE L BRI TR,
Straight specification with consideration of regrinding —_ Regrinding, recoating, and cemented carbide

recyclln%contribute to resource circulation and a
XHMRPS5LAE sustainable manufacturing environment.

* Quter diameter @5 or above

posid 2]



DDI&E Cutting Data

= tay) I 60HRC (OB RREHNINTH, BiREE

el nEnle Il Stable wear transition in 60 HRC high-hardness steel machining

AT AE-CRE-H | LI 470 | EtiAaF=a 470 (mm) 012

Tool @ 10 X R2 Conventional 4-"ut e | Competitor 4-"ut e

InTazet 0.10

Work Material SKD11(60HRC) =

P75 IEELDH 7 o0s

Milling Method Frontal Milling %

PIHEE . - E

Cutting Speed 100m/min(3,180min™) % 0.06

AR 3,820mm/min 3,820mm/min 5

Feed (0.24mm/t) (0.3mm/t) z 004

LIEREE _ _ 2

Depth of Cut ap=0.1mm de=3mm 002 I

B 30mm(L/D=3)

e L —— 0 50 100 150 200 250 300
tﬂﬁu;mﬁu _:“I7 t)] ﬁ'UK}E Milling Length (m)
Coolant Air-blow

fSEFRAAR BN TR0 (HSK-A63) —— AE-CRE-H —— LIFF=& ity A E= R
Machine Horizontal Machining Center Conventional Competitor

AESE= N

Wear comparison of the cutting edge

AE-CRE-H 115.5m LAEF=R 115.5m

Conventional

BT E 51 B AN thsE R I L RAIMIA

Long Tool Life Exhibits excellent durability even in die-cast mold steel
FERATE AE-CRE-H LIRS 47) | EeaTr=m 470 DIITRZAR Processing Shape
Tool @6 X R1.5 Conventional 4-"ute | Competitor 4-"ut e
NIzt :
Work Material DAC-MAGIC(45HRC)
INTA% BT
Milling Method Pocket Milling
BURERAR 85mm X 20mm X;FE9mm
Pocket Shape Depth
PIHERRE . .
Cutting Speed 130m/min(6,900min™")
HESEE 1,700mm/min 1,700mm/min
Feed (0.049mm/t) (0.062mm/t)
gﬁgﬁ%ut ap=0.18mm de=2.4mm
Bk BNEYRERIINTEEE : 30m
s 24mm(L/D=4) Machining distance per pocket
Overhang Length
P =4 (M) Q.30 7777777
Coolant Air-blow
(R STRINT A (BT40) O
Machine Vertical Machining Center

TRBIERIBR

Wear comparison of the cutting edge

AE-CRE-H 210m LAEF& 210m

Conventional

Flank Wear - HEHSHHSHIRHEEH S AT

1 1 N s
0 50 100 150 200 250
I B Milling Length (m)
— AE-CREH —— LUE8 N
Conventional Competitor

s



E@%ﬂm E}ﬁ éﬁ%ﬁﬂ m %—wggg :iig:_ﬁf:rgigg ;?illjss type carbide end mill for A

The A Brand

AE-CRE-H e o 2. 2 OB

DC<6 6=DC  DC<6 0~-002
6=DC 0~-0.03

Typel -
\ a
7N 2
APMX
47] 571 LU
4-flute 5-flute LH
LF
Type2 > Type3
)
4 g g {3 g
APMX APMX .
LU
LF
BAfI:mm  Unit:mm é
= (R ST 2 || sz » . 7 N XS F RS o« AISERRE RS Le 1 poy S 3
[ElER=s 9N§{§M¢é 2K | DK | §ik LH W | TR | ToRE Effective length bymclir{ed angles TE AR | E=F B
EDP No. DC X RE LF | APMX LU DCON DN ak o B B o B ZEFP | Type | Stock (3
0.5 1 1.5 2 3 #
8550028 | 1 XR0.2 | 50| 04| 3 [126| 6 0.85/11.24°| 3.37 | 354 | 3.71 388 | 422 | 4 1 o %
8550029 | 2 XR0.5 | 60/ 08| 6 [136| 6 1.8 | 851°| 648 | 6.75 | 7 725 | 7.8 4 1
8550030 | 3 XR0.75| 60| 13| 9 [147| 6 2.7 | 6.05°| 9.55 | 9.88 | 10.21 | 10.56 | 1136 | 5 1 o
8550031 | 4 XR1 70016 | 12 |158| 6 36 | 3.82°| 1261 [13.01 | 1345 |13.92 1497 | 5 1 o
8550032 | 5 XR1.2 | 802 15 |16.9| 6 45 | 1.81°|15.68 | 16.18 | 16.72 — — 5 1 o
8550033 | 6 XR1.,5 | 90| 25| 18 | — 6 54 = = = = — = 5 2 o
8550034 | 7 XR1.5 | 90| 3 — | = 6 — — — — — — — 5 3 o
8550035 | 8 XR2 100 35| 24 | — 8 7.2 = = = = — = 5 2 o
8550036 | 9 XR2 100 | 4 - | - 8 - - — — — - — 5 3 o
8550037 (10 X R2 100 | 5 30 | — [ 10 9 = = = = — = 5 2 o
8550038 (11 XR2 100 | 5 — | — 110 - — — — — - — 5 3 [
8550039 |12 XR3 110 | 5 36 | — | 12 |11 = = = = — = 5 2 o
8550040 |13 XR3 110 | 6 — | =112 — — — — — — — 5 3 o
- FRRBEEIES%E p.12, See p.12 for explanation of icons. O =inEE7m @=5Standard stockitem
1 ERTF RN o BELRREHIK Le 29, MREHERRFINIRNAFEETS.
Note: If there is no value in the actual e°® ective length (Le column) for the work gradient angle @, it indicates no interference.
Ml
& = nterference SAN i i
e ] Andie AT RIE R EAY 27 e sas o appilcation needs 2" P
g2 a
43 >H
ks i I wo) 71 B AE-HFE-H =it s
Le ,_3 i sl . High feed type
=2 Inclined - \ SN g w0
| e 6 AE-HFE-H 7 5% SRERmEUREINED
H —.ﬁ.—‘#g/_\;__;g 2 resistance
g 2 High feed type & \ L/D=7RAT AT
.L/( 5 High feed machining possibleatL/D=7
< - [BIMA RZ0HE IR AR
‘g‘\ CRE H o g - Corner R specification: pseudo-R shape
LY I AE-CRE-H 't . W AE-CRE-H s
_rC% . %&&%ﬂ N \“\ High efficiency t)'/;—‘e
g i - BRI TR AR R
& 3pee - Large corner radius that enables high-
1 1 1 1 1 efficiency machining
30 40 50 60 70 (HRO) j?ﬁf&iﬁiéaﬁ)’:ﬁéglar R shape
INT#A#EHEERE Hardness of Work Material
- J

posid 20)

AE-CRE-H



A E'C R E' H t}.] ﬁu%ﬁ:E;ﬁ% Cutting Condition

J—.Eﬁtﬂﬁu Frontal Milling

I TRF=AERIK LR BIRIE AR AR B S B RAIEH.
B K .
RAEAEESEENTRONREESRME.

Caution: sparks generated during operation or heat caused by tool breakage can cause yre.
Be sure to use all proper yre prevention measures.
The conditions below are for high speed / high precision machining centers.

TEN-JERN .
-FR TR
INTAA%t Tool Steel -Hardened Steel Hardened Steel
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRC) ~55HRC ~62HRC ~66HRC ~70HRC
HIEE 140~160 140~160 90~110 70~90 50~70
514 x B R HHESIERE Lz BRI =T BHEHRE iR BHEHRE iR BHEEHRE
IDC X RE ES Speed Feed Speed Feed Speed Feed Speed Feed Speed Feed
(min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min)
1 X R0.2 48,000 7,250 48,000 6,800 32,000 2,900 25,500 1,650 19,500 950
2 X R0O.5 24,000 7,250 24,000 6,800 16,000 2,900 13,000 1,700 9,550 950
3 X R0.75 16,000 8,600 16,000 8,050 10,700 3,450 8,450 1,950 6,350 1,100
4 X R1 12,000 9,550 12,000 8,950 7,950 3,800 6,350 2,200 4,750 1,200
5 X R1.2 9,550 9,500 9,550 8,950 6,350 3,800 5,050 2,200 3,800 1,200
6 X R1.5 7,950 9,500 7,950 8,900 5,300 3,800 4,200 2,200 3,150 1,200
7 X R1.5 6,800 8,550 6,800 8,000 4,500 3,400 3,600 1,950 2,700 1,100
8 X R2 5,950 9,500 5,950 8,900 3,950 3,750 3,150 2,200 2,350 1,200
9 X R2 5,300 8,550 5,300 8,000 3,500 3,400 2,800 1,950 2,100 1,100
10 X R2 4,750 9,450 4,750 8,900 3,150 3,750 2,500 2,150 1,900 1,200
11 X R2 4,300 8,500 4,300 7,950 2,850 3,350 2,300 1,950 1,700 1,100
12 X R3 3,950 9,450 3,950 8,850 2,650 3,800 2,100 2,200 1,550 1,200
13 X R3 3,650 8,500 3,650 8,000 2,400 3,350 1,950 1,950 1,450 1,100
- ap de ap de ap de
EDRUREE |~ oaRE 03D 0.1RE 03D 00SRE_| 03D
Depth of Cut
ap Max = 0.2mm ap Max = 0.2mm ap Max =0.Tmm

-

- B AR B AL ARFNTIE.

- ERELUBBENUENABIRAISRMR. TRMBENEIINT (ERZHE)
B, IR E A L REIEMS0~70%, HIHIRES0~80%,

HFERSSHEMQAL CHERAD) .

N

Hw

BESEREIIEIRE.

- ERAFEEINT, DB "IMEXABLIT" AIREFNIT. B KA,
PR, BEERYFEEE. HARETERE. B R EIEEE,
TAEEAefEA,

Ul

EREMIAR, TIRGRE, AR, THRFSFOEMAER, ELREEE,

1. Use a rigid and precise machine and holder.

2. These milling conditions are based on milling with circular interpolation
at corners. For milling without circular interpolation (such as right angle
corners), reduce the speed to 50-70% and the cutting depth to 50-80% of the
above conditions.

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

4, Please adjust the speed, feed and cutting depth according to actual cutting
conditions.

5.These milling conditions are for overhang length of less than 4 X D.

For longer overhang length, reduce the speed, feed rate, and the cutting
depth in accordance to the respective coefficients to prevent chattering.
It can also be used by lowering the cutting speed and adjusting the ae.



*E;E%KQH{,H(J{:B ﬁﬂ%{#ﬂﬁ%&%%fﬁ Cutting Condition Guide for Changes in Overhang Length

JERREN(~ 45HRC) S R4
Ary . ﬁ‘i@%@ Harﬂﬁegj |;Iteel
DDIHH:LI’ Hardened Steel -
Work Material Prehardened Steel
SCM-SKD61-NAK80 ~55HRC ~62HRC ~66HRC ~70HRC
2K SE%Ed ﬁiﬁ%ﬁ ap Si’éﬁd ﬁiﬁ%ﬁ ap Si‘éﬁd ﬁﬁﬁ%ﬁ ap Si’éiid ﬁﬁﬁ@ﬁ ap Si’éﬁd iﬁ%ﬁ%@ ap
o pee ee pee ee pee ee pee ee pee eel
Wip (min™) | (mm/min) ) (min™) | (mm/min) {iamiy (min™) | (mm/min) o) (min™) | (mm/min) () (min™) | (mm/min) (o)
L/D=4 100% 100% 100% 100% 100%
4<L/D<6 70% 70% 70% 60% 60%
L/D=6 50% 50% 50% 40% 40%
REMNTATAIRAIRAI A (E®) Maximum Ramping Angle (E7) _ .
o g
\ e | 2
12 o BT RiREE ical Mill IRNEFE | E
MR xﬂgm:i:é Ramping Aﬁgle Helical Milling (mm) Heea! An;e ‘ | =
DEXRE E BIVE BAR P Lo =
Do Min. Do Max. E° ‘ | %
1 X R0.2 1.25 1.75 p L =
2 X ROS5 25 35 ﬁw
3 X R0.75 45 55 | —
4 X R1 6 7 DC
5 X R1.2 7.5 9
Do Min/Max.
6 X R1.5 9 11
7 X R1.5 3° 10.5 13 1.5°
8 X R2 12 15
9 X R2 13.5 17
10 X R2 15 19
11 X R2 16.5 21
12 X R3 18 23
13 X R3 19.5 25

RHEMTI. Biegtiled, BESKTWERIDERME, BERHERE

AE-CRE-H

RENS0%LAT.
-When ramping or helical milling, after adjusting the cutting condition by changing the
overhang length, set the feed rate to 50% or less.



=R ENAERS S5t/
Bl FRE

High feed radius type carbide end mill for high-hardness steels

AE-HFE-H

" IEHENESEEIARR

Composite radius shape capable of high feed

« JRFRO BN A AR Y EI R 0
AL/ D=7mBKBaImHANT

+ Unique radius shape reduces cutting resistance
High-feed machining possible even at overhang length of L/D =7

T Fﬁ_w R Bottom edge R

1@%47] Incline cutting edge

§H\(% R cormerr

2| 2ER A EEAR

2-stage gash shape

RETDRBEMHESE

- Achieves both cutting edge strength and good chip evacuation

B LER O TIBIR IR

Prevents chipping of center cutting edge

BANEBEE

Large chip pocket

=REHEY

Improved chip evacuation

3| "5 & TN H R

Unequal spacing teeth suppresses chattering

< LHPRE - BVERIT (&% P.23)
+ Achieves stable and highly efficient machining (see page 23)

8



((\e"\tal Consl-(7
(A

BRKL/D=7THE1E - 5FHEINL

High-speed, high-feed machining at overhang length of L/D =7

IR R A AR BRI HIBE S
- Unique radius shape reduces cutting resistance

BTTIAf, mOT G ETIEIRS, 106 T ERRNFISH,

Cutting resistance in the feed direction is reduced due to the small cutting angle, suppressing vibration and deflection of the tool

HTBEELHE, IHRSEBETE, FRETETIXNMIH LRERE

By reducing the chip thickness, cutting heat is easily transferred to the chip, making it more difficult for heat to remain on the tool cutting
edge and work material.

fz fz

[EEMARER

Corner R part Corner R part

[ESMFBRER

PN TINF

Entering angle Entering angle

BEE

Chip thickness Chip thickness

SaRMAERR PAEEEM LR

Composite radius shape Conventional radius shape

BEREEIEIRA, AISEMisEML (N) 300
Stable machining made possible by reducing cutting resistance
2 200

LAEEBTARAR &l
EFFI’E‘ A6E ->|<-I ';%2'5 Conventional radius/shape =
Too ® - ®6XR15 . 100
R
Work Material STAVAX(53HRC) %
L% IEELDH) £ 0
Milling Method Frontal Milling v 100
TIREE : i1
Cutting Speed 75m/min(3,980min™")
gﬁgg 3,580mm/min(0.18mm/t)

s (N) 300 [rrrermmsrmmmsmss s — Fx
TIRIRE ap=0.12mm Qde=2.4mm —Fy
Depth of Cut ]

Bk R R 1 —Fz
= = H
Overhang Length 42mm(L/D=7) 53
P 54 oovanpe R
Coolant Air-blow z
{EFRH ST T Al (HSK63) H s ) X ,
Machine Vertical Machining Center g 0 0.5 1.0 1.5 20 ©)

100 Lo

B 8] Time

L%I?JI(%%#: Conventional radius shape

. B B ESLI SIRIEAR I TGS

Realization of resource circulation and a sustainable manufacturing environment by regrinding

RARE DI B ERIIRZ MR TIRE

Cutting edge specification that minimizes shape change after regrinding

A AR

Strong back taper

PA L SEE E A AIRSEIN T

Stable machining by preventing contact with the wall surface
s e s

= BB EZEMU

Straight specification with consideration of regrinding*

HOMZOSLAE

* Outer diameter @5 or above

BRI TIAER,

@

BUBHE - BRELHERER

Regrinding, recoating, and cemented carbide
recycling contribute to resource circulation and
a sustainable manufacturing environment.

o
Q
2
2
2
s
o
[l
L3
=
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DDI&E Cutting Data

= l=y)IMMl 7E STAVAX (53HRC) b, sCHIfEMT

Stable Performance Achieves stable machining in STAVAX (53HRC)

fERTH AE-HFE-H Hith ABIF=& 67 INIHZIK Processing Shape
Tool @ 10 X RO.7 Competitor 6-"ut e
InTazet
Work Material STAVAX(53HRC)
IrsE BpshinT
Milling Method Pocket Milling
BURERZAR 172mm X31mm X;FE10mm
Pocket Shape Depth
t)]iéjgi%rf{ 100m/min(3,180min™)
Cutting Speed
HEETEE 3,180mm/min 3,180mm/min
Feed (0.2mm/t) (0.17mm/t)
FIEIRE - -
Depth of Cut ap=0.2mm de=4mm
5 50mm(L/D=5) S BUESHINTIERS © 28.25m
Overhang Length Machining distance per pocket
PRI |8
Coolant Air-blow R
: : TDRIERE)
EFAHR EMEUINT O (HSK-AG3) } i
Machine Horizontal Machining Center Wear comparison of the cutting edge

AE-HFE-H 28.25m

RN THE © BHTF0.1/0 A
*Number of pockets processed: equivalent to 0.1 pocket

=Bl SKD61(50HRC) L/D=7HIE#HEINTH, KIERRIIM AL

Long Tool Life High-feed machining with excellent durability in SKD61 (50 HRC) at L/D =7
fEHRIR AE-HFE-H VA= 470 INIHZIK Processing Shape
Tool ®10X R0O.7 Conventional 4-"ut e
InITazet
Work Material SKD61(50HRC)

INTAE BpshnT

Milling Method Pocket Milling

BURSHAR 171mm X31mm X;RE13.5mm

Pocket Shape Depth

TIEERE : P

Cutting Speed 75m/min(2,390min™")

HHATEE 3,590mm/min 3,590mm/min

Feed (0.3mm/t) (0.38mm/t)

FIALR - -

Depth o cut ap=0.2mm de=4mm

B 70mm(L/D=7) -

Overhang Length BNEERIINTIES : 38.17m
LIS =8 Machining distance per pocket
Coolant Air-blow

{EFRHAR Eh=CIN T A0 (HSK-AB3) yJ /I\Eﬂ%}n ,IEE\R

: ) - KA PAIEY
Machine Horizontal Machining Center Wear comparison of the cutting edge

AE-HFE-H 229.02m PAEF=5 38.17m

Conventional




ERENBERES S Y] ENfEmRiaR o s oty e e A

The A Brand

R R
— KI5
9 @ FEED
AE-HFE-H B S el e R

DC=6  6<DC DC<6  0~-002

<D ~-0
TypeT 6<DC  0~-003
w
H‘ 8 15
£ ) 8
| e a
|
RE2, APMX
47) 570
4-fiute 5 flute RE1 W
LH
LF
Type2
&
o‘ Z

)
DC
NN
DCON

RE2 Afﬂ“ :
RE1 LF
gf7:mm Unitmm "‘%’
0.5 1 1.5 2 3 2
8550019 | 1XR0.1 |0.36(0.1 (0488 | 60| 0.4 3 |126| 6 | 0.85/11.33°| 3.16| 3.33| 3.5 | 3.66| 4 4 11 o g
8550020 | 2XR0.2 [0.73]0.15{0.975| 60| 0.8 6 |136| 6 | 1.8 | 846’ 6.29| 656| 6.82| 7.07| 763| 4 | 1 o
8550021 | 3XR0.3 |1.1 (0.2 [1463| 6013 9 |147| 6 | 27 | 595 9.36| 9.7 |10.04]104 |11.22| 5 | 1 o
8550022 | 4XR0.35(1.5 [0.2 [1.95 70016 | 12 (158 | 6 | 3.6 | 3.71°|12.42(12.85(133 |13.78|1487| 5 | 1 o
8550023 | 5XR0.4 |1.87(0.2 (2438 802 15 [16.9| 6 | 45 | 174|155 [16.02|1659| — — |51 o
8550024 | 6XR0.45(2.24 /0.2 | 2925 90|25 | 18 | — 6 | 54 | — = = — = — |52 @
8550025 | 8XR0.65/2.99(0.3 (3.9 10035 | 24 | — 8|72 | — — — — — — |52 @
8550026 (10XR0.7 [3.83|0.3 |4.875/ 11045 | 30 | — |10 | 9 = = = — = — |52 @
8550027 |[12XR0.8 |4.59(0.3 |585 |135|5 36 | — |12 — — — — — —|5|2| @
- FRIRGEEIES%E p.12. See p.12 for explanation of icons. © =in/fEEf7m @=Standard stock item

AT TR o ISERRE UK Le £20h, ;
NMBRLHENERININAEETS. i
Note: If there is no value in the actual ok | FoRE

BN A& R EFE

Detail of corner R

e® ective length (Le column) forthe £ § ) It ence
work gradient angle a, it indicates % g i
no interference. 82 a
X3 e vl
K& I
le 3 =]
< p Inclined
L Angle

Two types of corner radius end mills that can be
selected based on application needs
wo)7[ W AE-HFE-H Zit4a
. High feed type
2% - SAEIATRIERAIESD
6 AE- H F E- H 4 Rt\ . Caommposite radius shape reduces cutting
—%ﬁg/_\ﬁu ¥ resistance .
= High feed type ‘(\ L/D=TRI T EHAIIT
-LQ 5 High feed machining possibleatL/D=7
< - [ENA R IR AZR
‘é, e - Corner R specification: pseudo-R shape
o - - A .
= A AE_GREI H/ \ W AE-CRE-H &Ekxa
_(:% l%ﬁ&%gg N L High efficiency type
< High efficiency type N
e ’ e - TR TAAEIA R
& 3p-e - Large corner radius that enables high-
L L L L L efficiency machining
30 40 50 60 70 (HRQ) - EISMARUE : IERAZIR
- Corner R specification: regular R shape
INTAF#HEERE Hardness of Work Material
- J

pocid 52)

AE-HFE-H



A E' H F E' H tJJ ﬁ”%#FE)E% Cutting Condition

J—.Eﬁtﬂﬁu Frontal Milling

TR AR LR BHRIE AR AR B S B RAIEH.
B P KA.
R AFEAEESBEN IR ONRESRMGR.

IR, BEDBIEEIERIIMREERAZEIHER

During machining, please program the milling paths accordlng to the recommended simulated R (rt) respective to the individual end mill diameter.

Caution: sparks generated during operation or heat caused by tool breakage can cause yre.
Be sure to use all proper yre prevention measures.
The conditions below are for high speed / high precision machining centers.

L/D=4
I—E-’;I;Ii %%gﬁilzl i
it [)_g] I
INT % Tool Steel -Hardened Steel Hardened Steel
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRC) ~55HRC ~62HRC ~66HRC ~70HRC
RIEE 120~140 100~120 80~100 70~90 60~80
PN o | newm | Ba | aeem | Ba | fees | ke | #eEE | B | #heEE
DCXrt Speed Feed Speed Feed Speed Feed Speed Feed Speed Feed
[ (min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min)
1 X RO.1 41,000 7,400 35,000 5,300 28,500 3,200 25,000 1,650 22,000 1,250
2 X R0O.2 20,500 7,400 17,500 5,300 14,000 3,150 12,500 1,650 11,000 1,250
3 X R0.3 13,500 9,100 11,500 6,550 9,550 4,050 8,450 2,100 7,400 1,550
4 X R0.35 10,000 9,450 8,750 6,950 7,150 4,250 6,350 2,200 5,550 1,650
5 X R0.4 8,250 9,750 7,000 6,950 5,700 4,250 5,050 2,200 4,450 1,650
6 X R0.45 6,900 9,800 5,800 6,950 4,750 4,250 4,200 2,200 3,700 1,650
8 X R0.65 5,150 9,750 4,350 6,950 3,550 4,250 3,150 2,200 2,750 1,600
10 X RO.7 4,100 9,700 3,500 6,950 2,850 4,250 2,500 2,150 2,200 1,600
12 X R0.8 3,450 9,800 2,900 6,950 2,350 4,200 2,100 2,200 1,850 1,650
T
R 07 2p e
Depth of Cut 0.04D 0.6D
4<L/D=6
g —
- FAsEs 2/03
INT 4% Tool Steel -Hardened Steel Hardened Steel
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRC) ~55HRC ~62HRC ~66HRC ~70HRC
RER 110~130 90~110 70~90 60~80 40~60
VRN o | nAEE | BE | SAEE | BE | SAEE | BE | S0 | B8 | SAeE
DCXrt Speed Feed Speed Feed Speed Feed Speed Feed Speed Feed
[ (min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min)
1 X RO.1 38,000 5,750 31,500 3,550 25,000 2,800 22,000 1,450 15,500 850
2 X R0O.2 19,000 5,750 15,500 3,500 12,500 2,800 11,000 1,450 7,950 900
3 X R0.3 12,500 7,100 10,500 4,450 8,450 3,600 7,400 1,800 5,300 1,100
4 X R0.35 9,550 7,600 7,950 4,750 6,350 3,800 5,550 1,900 3,950 1,150
5 X R0.4 7,600 7,550 6,350 4,750 5,050 3,750 4,450 1,900 3,150 1,150
6 X R0.45 6,350 7,600 5,300 4,750 4,200 3,750 3,700 1,900 2,650 1,150
8 X R0.65 4,750 7,550 3,950 4,700 3,150 3,750 2,750 1,900 1,950 1,150
10 X RO.7 3,800 7,550 3,150 4,700 2,500 3,700 2,200 1,900 1,550 1,150
12 X R0.8 3,150 7,550 2,650 4,750 2,100 3,750 1,850 1,900 1,300 1,150
T
R 0 7 2p e
Depth of Cut 0.03D 0.5D

. BN AR TIHA.

. ERENSEE. BFEF LFHRELRII MR ETHIS .

. HIJEREapiid ERERN, SIRENTNEEEATIEIREap Max, BRIBSIREESEHRIIEIEM.
. BISIERRS, SR, i%ﬂﬁ%é‘%i% BHAREFIIEIRE,

- EFERSRIMAL (HEH

ERIEINTIAAR, TIEIRE, Hwﬂaﬂﬂi THRFSEERER, ELREREE, Al
. éug{f%ijczj:ﬁ)&ﬁ: (DCF) B, INTREARERTER.

EREEANLIAIRE.



INTAY, EDBISEIFRITINRNETASE T ERE.

During machining, please program the milling paths according to the recommended simulated R (rt) respective to the individual end mill diameter.

6<L/D=7
TE5R - BN :
- FREESN VE R
TR Tool Steel - Hardened Steel Hardened Steel
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRC) ~55HRC ~62HRC ~66HRC ~70HRC
REE 90~110 65~85 50~70 45~65 30~50
VRN o | AARE | R | HARE | BE | SARE | E | HARE | BB | SRS
DCXrt Speed Feed Speed Feed Speed Feed Speed Feed Speed Feed
i (min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min)
1 X RO.1 31,500 4,150 23,500 2,650 19,000 1,400 17,500 950 12,500 550
2 X RO.2 15,500 4,100 11,500 2,600 9,550 1,450 8,750 950 6,000 550 g
3 X R0O.3 10,500 5,200 7,950 3,350 6,350 1,800 5,800 1,200 4,200 700 'E
4 X R0.35 7,950 5,550 5,950 3,550 4,750 1,850 4,350 1,300 3,150 750 E
5 X R0.4 6,350 5,550 4,750 3,550 3,800 1,850 3,500 1,300 2,500 750 =l
6 X R0.45 5,300 5,550 3,950 3,550 3,150 1,850 2,900 1,300 2,100 750 g
8 X R0.65 3,950 5,500 2,950 3,500 2,350 1,850 2,150 1,250 1,550 750 E
10 X RO.7 3,150 5,500 2,350 3,500 1,900 1,850 1,750 1,300 1,250 750
12 X R0.8 2,650 5,550 1,950 3,500 1,550 1,850 1,450 1,300 1,050 750
AR I — ap ac
Depth of Cut ” 3e | 0.02D 0.4D
SEMINNSARNE (B) RN IHOSAmRRE (P) TR R LRI RAVRE X EAYIHIRE
Maximum Ramping (E) and Helical (P) Angle Edge shape definitions for the purpose of creating a program  Maximum depth of cut
I ikl ) - " )
GVl SR | ceciingom | BERE e | mnR | THEAR BE | apwax
et E BIVE BAR P z
Do Min. Do Max.
1 X RO.1 1.25 1.75 1 RO.1 0.04 1 0.04
2 X RO.2 25 35 2 RO.2 0.073 2 0.08
3 X RO.3 4.5 55 3 RO.3 0.11 3 0.12
4 X R0.35 6 7 4 R0.35 0.143 4 0.16
5 X R0.4 3° 7.5 9 1.5° 5 RO.4 0.185 5 0.2
6 X R0.45 9 11 6 R0.45 0.227 6 0.24
8 X R0.65 12 15 8 R0.65 0.294 8 0.32
10 X RO.7 15 19 10 RO.7 0.351 10 0.4
12 X R0.8 18 23 12 RO.8 0.428 12 0.48

RIENT. BRI, BEHAEERAS0%LLT.

-For ramping and helical milling, set the feed rate to 50%.

}:.
ap MAX
S

Do Min/Max.

1. Use a rigid and precise machine and holder.

2.The values listed above are for reference. Please set the cutting condition in accordance with the actual machining environment.

3. When the depth of cut ap exceeds the table above, set it so that it does not exceed the maximum depth of cut ap Max. Please adjust the cutting
condition according to the actual machining environment.

4. Please reduce the feed rate when the depth of cut is greater than speciyed.

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

6. Please adjust the speed, feed and cutting depth according to actual cutting conditions.

7.If the pick amount is DCF or more, cusp may occur on the machined surface.

posid D

AE-HFE-H



BEENAERS %]
BRSLEY

B R AT

4-flute high efficiency carbide ball end mill for high-hardness steel

AE-BM-H

1] KIRLEILT

Sharp spiral curve

PR(ETIHIBES], EMENKEHINLT

- Reduces cutting resistance and enables stable performance with extended tool life

2| FULER2 7] HRE

Center 2-flute specification

< SFEMIFATLIITHERE, REMIEmEE
< FIOERTNIRITHBIRABE, MHEEE

+ Controls tear when milling flat areas to improve surface accuracy
- Secures chip pockets with the center 2-flute specification to control the clogging of chips

3| (LRAIBKL RIBE

Superior ball R precision

<AITTZERARII TEFREINT
- Suitable for a wide range of processes, from roughing to semi-roughing
R R R
+0.005 +0.007 +0.01
RE=1.5 1.5<RE=3 3<RE

3] RESEIT]

Unequal spacing teeth

MHEIZDHRNERDE R , EIWERENT

- Controls harmonic vibration commonly generated during milling with multiple flutes to
enable high-efficiency milling




}JDI&E Cutting Data

KRG80

Long Tool Life

EEEENINTH, RENFIMALE

Exhibits superior endurance in high-hardness steel milling

(mm)
fFRTA AE-BM-H RS EtATR 014
Tool Competitor
X 0.12
A
Work Material SKD11(60HRC) % 010
NIrEE BUEINT % ’
Milling Method Pocket Milling # 008
1] ﬁ -
tﬂﬁg]@g 55m/min(1,750min™") B
Cutting Speed < 006
AR 875mm/min(0.125mm/t) E
Feed £ 004
TIHIRE — _
Depth of Cut ap=0.75mm Pf=2.25mm 002
HEHRF ﬁi’é‘ o4 i , , , , , ,
Coolant_ ___Airblow 9 36 100 145 181 218 290
{EFEEN MR IN Ty (BT40) LI EE Milling Length (m)
Machi Vertical Machining Cent
achine ertical achining Center —AE-BM-H —_— E{W/AEF%A _E{m/AEFz%B
Competitor Competitor
Yy (mm)
AT AE-BM-H RS A= 0.14
Tool Conventional 012
LAz SKH51(65HRC) '
Work Material ;E; 0.10
NIz BN T &
Milling Method Pocket Milling }%' 0.08
PIHERE : - =
Cutting Speed 125m/min(4,000min™") ;g: 0.06
HHAERE . g
Feeg £ 2,000mm/min(0.125mm/t) % 004
IR - _ -
Deptll1 i ap=0.3mm Pf=1.2mm 0.02
t}]ﬁu;\mﬁu %;é\ 0 L L L L L L L L L L L L
Cothi Air-blow 168 336 504 672 84 1008 117.6 1344 1512 168 1858 201.6
SEFRHAR Eh=In T (HSK63) $THIHEE Milling Length (m)
Machine Horizontal Machining Center AE-BM-H LR
Conventional
S /\== S ——
A 2 ES RS BN, BRI T
Low Cutting Force Effects of sharp spiral curve and unequal flute spacing enable stable milling with low resistance
ERLIR AE-BM-H RS i
Tool Conventional
InTAE
Work Material SKD11(60HRC)
IAEE RAINT
Milling Method Corner R Milling
PIHEE : A
Cutting Speed 80m/min(2,550min™)
1448y .
’F’%;Z"EE 2,000mm/min(0.196mm/t) LAfE7=fm Conventional
TIEIRE _ _ N (N)
Dept;\ ofxCut ap=Smm Pf=0.1mm gﬂ 800 gﬂ 800 1y EEEE
AR 58 B g0 B 00 ! ¥ comerpan
Coolant Air-blow al BN il i
(R T (BT40) ¢ 400 comeren ¢ 400 .
Machine Vertical Machining Center % ,-/\ % !
< 200 I | " ”'lil"‘l £ 200 [ R -
o0 1 3 4 5 6 c0 1 2 3 4 5
9 18 Time © B (8 Time ©

ﬁ%ﬁ! Ball Type

AE-BM-H



B NARERA DY Bk o e A

The A Brand

R R R
mE vy vy v K AN ED
A E = B M = H CARBIDE DUROREY 0005 +0007 <001  FIT 40°  p3gepag

RE=1.5 15<RES3 3<RE

—~lmlly B T g

LU
LH

LF

|

|

|

|

|

|

|

|

|

|
=
DCON

LF

BfI:mm  Unitmm

0.5 1 1.5 2 3
8549602 R1 X 4 50 2 1119 6 1.95 | 1032°| 422 | 444 | 465| 485| 5.25 1 {
8549603 R1.5 X 6 50 3 1118 6 285 | 8.18°| 6.25| 649 | 6.72| 694 | 7.36 1 o
8549604 R2 X 8 60 4 112 6 385 | 5.68°| 832| 862| 89 9.15| 9.71 1 o
8549605 R2.5 X 10 60 5 1121 6 485 | 297°(1039|10.75|11.07 | 1137 | — 1 (]
8549606 R3 60 9 — 6 — — - - — — — 2 (]
8549608 R4 70 | 12 — 8 — — — = = = = 2 (]
8549610 R5 80 | 15 — 10 — — — — — — — 2 { ]
8549612 R6 90 | 18 — 12 — — — = = = = 2 o
- FRIRGEIES%E p.12, See p.12 for explanation of icons. © =infEf7m @=Standard stock item

E 1 ENTF RS o BISEFRE UK Le 1291, MNRTEHEBENRRINIHNAEETY.
Note: If there is no value in the actual e” ective length (Le column) for the work gradient angle a , it indicates no interference.

o AN
Actual Effective Length

Ok i FiSrE

| Interference
Angle

a

e—"
I
s
p Inclined

4 Angle




A E' B M = H t)J ﬁ”%#FE)ﬁ% Cutting Condition

$HINT roughing
INIRARUESLINT IR,

The machining path is on condition of contouring line operation.

AE-BM-H

TER AEN ‘
- TR VAR
NIl Tool Steel -Hardened Steel Hardened Steel
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRC) ~55HRC ~62HRC ~66HRC ~70HRC
IR BHAIRE IR BHRIRE IR BHRIRE IR BHRIRE R BHAIRE
Speed Feed Speed Feed Speed Feed Speed Feed Speed Feed
(min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min)
20,700 3,310 18,300 1,830 15,900 1,590 14,300 1,140 9,600 770
R1.5 13,800 2,760 12,200 1,710 10,600 1,480 9,600 1,150 6,400 770
R2 10,400 2,500 9,200 1,660 8,000 1,440 7,200 1,150 4,800 770
R2.5 8,300 2,660 7,300 1,900 6,400 1,660 5,700 1,370 3,800 910
R3 6,900 2,760 6,100 1,950 5,300 1,700 4,800 1,340 3,200 900
R4 5,200 2,500 4,600 1,840 4,000 1,600 3,600 1,300 2,400 860
R5 4,500 2,340 4,000 1,760 3,500 1,540 3,200 1,280 2,200 850
R6 4,000 2,240 3,600 1,730 3,200 1,540 2,900 1,160 2,100 840
ap Pf
0.05D 0.15D
IR ap Pf ap Pf
Depthlofcxut RE<R3 0.1D 0.2D RE<R3 | 0.07D | 0.15D 7 Tav B
R3=RE 0.15D 0.2D R3=RE | 0.12D | 0.15D A_/;J/////A
Pf
23 p.39kY6.
See p.39-6
FEREEEESEp.39.
See p.39 for precaution for use.
-
=
BN Finishing B
INTEARLUSESZLINTARIR. The machining path is on condition of contouring line operation. 3{(
3 ®
TN RN .
- FhEEEN VEEREN
PR Tool Steel -Hardened Steel M) Siaal
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRC) ~55HRC ~62HRC ~66HRC ~70HRC
31 HEEERE 31 HEEERE 31 HEEERE 31 HERIERE IR HERIERE
Speed Feed Speed Feed Speed Feed Speed Feed Speed Feed
(min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min)
R1 27,100 4,340 24,700 2,470 22,300 1,780 18,300 1,460 13,500 1,080
R1.5 18,000 3,600 16,500 2,310 14,900 1,780 12,200 1,460 9,000 1,080
R2 13,500 3,240 12,300 2,210 11,100 1,780 9,200 1,470 6,800 1,090
R2.5 10,800 3,460 9,900 2,570 8,900 2,140 7,300 1,750 5,400 1,300
R3 9,000 3,600 8,200 2,620 7,400 2,070 6,100 1,710 4,500 1,260
R4 6,800 3,260 6,200 2,480 5,600 1,790 4,600 1,470 3,400 1,090
R5 5,700 2,960 5,300 2,330 4,800 1,730 4,000 1,440 3,000 1,080
R6 5,000 2,800 4,600 2,210 4,200 1,680 3,500 1,400 2,800 1,120
. =al
TERE A ap Pf
Depth of Cut Pf 0.02D 0.05D
£ p 406,
See p.40-6

&



A E' B M = H t).] ﬁu%{#&;ﬁ% Cutting Condition

BRI High-Speed Roughing

DN TRIF=AEAIKIELA R BRIRIE R RIS B S B RAIBH.
TEEF B K .
R AFEAEERSBEN IR ONIREERME.

Caution: sparks generated during operation or heat caused by tool breakage can cause yre.
Be sure to use all proper yre prevention measures.
The conditions below are for high speed / high precision machining centers.

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

TEN-ERN .
- TR EIEREN
InT#e Tool Steel -Hardened Steel Inkite=g) Siee!
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRC) ~55HRC ~62HRC ~66HRC ~70HRC
Lz HERERE IR HERERE IR HERIERE IR BHERE ERR HEIRE
Speed Feed Speed Feed Speed Feed Speed Feed Speed Feed
(min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min)
R1 37,300 5,970 33,000 3,300 28,700 2,870 25,800 2,060 17,200 1,380
R1.5 24,800 4,960 22,000 3,080 19,100 2,670 17,200 2,060 11,500 1,380
R2 20,700 4,970 18,300 3,290 15,900 2,860 14,300 2,290 9,600 1,540
R2.5 16,600 5,310 14,600 3,800 12,700 3,300 11,500 2,760 7,600 1,820
R3 13,800 5,520 12,200 3,900 10,600 3,390 9,600 2,690 6,400 1,790
R4 10,400 4,990 9,200 3,680 8,000 3,200 7,200 2,590 4,800 1,730
R5 8,900 4,630 8,000 3,520 7,000 3,080 6,400 2,560 4,500 1,800
R6 8,000 4,480 7,200 3,460 6,400 3,070 5,800 2,320 4,200 1,680
MRE | ap P ap P DOV LI a pf
Depth of Cut 0.1D 0.2D 0.08D 0.2D /Lp_f/_J///// 0.05D 0.1D

1. TEE R R ERILARFITIE.
2. EFERAISTMQLGREIRED).

1.Use a rigid and precise machine and holder.
2.We suggest using air blow or MQL (mist).

3. ERFPHIDHNSBREL "IMRAFBUT" AIREFNITH. SRR,
BB LA, HHARETIRRE.,

4. PRRATESLINT (MEINT) SafNoimI. MEMIFK.
HIRE. RENIME. THRFEFERBER, SRSETEIE. Rasirs,
NS LR, HHAEEFIEIRE.

5. E55%NTH, AINEIHERADELS ST, BEME ERTEE
50%-80% #H£&EE FBES0-80%, $IETFEZE20-60%,

6. EBLINTH, IMITRAE(B) > 15°K, ERPEERTEZE40-60%, ##
EERETAZE 30-50% $EEliR FAZE30-80%.

7 RERUNG, EIH— SRS, HAIEE,

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

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

5.When the radius of curvature is less than 1.5 times the tool diameter, please
reduce the speed to 50 —80%, the feed rate to 50 —80%, and the pick feed to
20—60% of the above shown cutting conditions.

6. When the machining incline angle ( B ) is more than 15°, please reduce the
speed to 40—60%, the feed 30—50%, and the axial cutting depth to 30—60% of
the above shown cutting conditions.

7.1f the cutting depth is small, it is possible to further increase the speed and
feed.



BEIRFENN T High-Speed Finishing

IR = AR K FELA R BRRIE B A R RIS B SEUK RINB K. Caution: sparks generated during operation or heat caused by tool breakage can cause yre.
BT K IEE Be sure to use all proper yre prevention measures.
RN EAEESEENIROREERER. The conditions below are for high speed / high precision machining centers.

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

TEN-HEN \
-TREESN VRN
INTH4E Tool Steel -Hardened Steel Hardened Steel
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRC) ~55HRC ~62HRC ~66HRC ~70HRC
=31 HHERIRE =31 HHERIRE L= HHRIRE =5 HHRIRE IR BHRIRE
Speed Feed Speed Feed Speed Feed Speed Feed Speed Feed
(min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min)
R1 40,610 6,500 37,020 3,700 33,440 2,680 27,470 2,200 20,300 1,620
R1.5 27,070 5410 24,680 3,460 22,290 2,670 18,310 2,200 13,540 1,620
R2 24,360 5,850 22,210 4,000 20,060 3,210 16,480 2,640 12,180 1,950
R2.5 19,490 6,240 17,770 4,620 16,050 3,850 13,180 3,160 9,750 2,340
R3 16,240 6,500 14,810 4,740 13,380 3,750 10,990 3,080 8,120 2,270
R4 12,180 5,850 11,110 4,440 10,030 3,210 8,240 2,640 6,090 1,950
R5 10,320 5,370 9,460 4,160 8,600 3,100 7,170 2,580 5,450 1,960
R6 9,080 5,080 8,360 4,010 7,640 3,060 6,210 2,480 5,020 2,010
DRI W Pt
Depth of Cut 777 0. 02D 0.05D
1. B E NIRRT TR, 1. Use a rigid and precise machine and holder.
2. {EFERASILE MQLOHESHD). 2.We suggest using air blow or MQL (mist). o
3. EFRPHIINEREIN "IMR xAELT PIRERITH, BRKIIKR, 5E& 3.These milling conditions are for an end mill where the tool extension length is 3
LEBER, HREEIIEIRE. 4 times the diameter of the end mill. When length of the tool extension from =
4. PRURBTFESLMNI( MENT) SR, mEmMIRR. 1 the machine is long, reduce the speed and feed and milling depth. =
HIRE. RENIMY. THRSSEERER, BRRETES. IReIERS, 4.The above condition shows an approximate standard for contouring operation gj{(
A& SR, J&éﬁ@f‘%lﬁltﬂﬁj, F (side milling) with a low machining load. If abnormal cutting sounds, vibration 2%
5. % i)tJJDIEF' FAEPREEIER AR 1.5 ELUTFH, EBENE ER NEE or chattering occur depending on the machining shape, cutting amount,
50%-80% H4RTERE FEZE50- 80%, SIETEZE20-60%. rigidity of the machine or work holding condition, etc., please adjust the
6. EEQHDIEF', IR (B) 2 15°8F, ERPEIERTEZEAL0-60%, B speed, feed and the depth of cut.
LEERE TAZE 30-50% HMAYNR FEZE30-80%. 5.When the radius of curvature is less than 1.5 times the tool diameter, please
7. tBiﬁREﬁx/J\Eil‘, aH—EIREGE, HAEE. reduce the speed to 50 —80%, the feed rate to 50 —80%, and the pick feed to

20—60% of the above shown cutting conditions.

6. When the machining incline angle ( 8 ) is more than 15°, please reduce the
speed to 40—60%, the feed 30—50%, and the axial cutting depth to 30—60% of
the above shown cutting conditions.

7.1f the cutting depth is small, it is possible to further increase the speed and
feed.

AE-BM-H



EEENRERS T
BR3LE

EaERINTAE27]

2-flute high-precision finishing carbide ball end mill for high-hardness steel

AE-BD-H
1) eI AR P R

Variable negative spiral gash

< STURER A AT, AIHEIERT)
HUHEITINERR, RN, BREFNER, BT

INARIA

Weak negative
angle

5/ZeE R SmER I
- Controls chipping with larger negative angle at tip of cutting edge i
- While securing cutting quality by making the negative angle .
weaker near the outer periphery, chipping resistance is enhanced in KA BIf
combination with the weaker helix angle specification Strong negative angle

2] SRR S

Thickness at the center

« FRILEBINE R HER L e 3 AL aER 7

- Thickening of the center core to prevent deformation of the ball tip and improve control of chipping

3| ERAYEKSLRIGE

Superior ball R precision

LR &

Conventional

TR 180°EEA AE-BD-H- AE-LNBD-H
RENRBE

- Secures stable R
accuracy across 180°

R
\ 4
+0.005

4| LR HITRERRS

Superior shank accuracy

« XJR h42% (0/-0.004)
- Supports h4 tolerance (0/-0.004)

5| RIS R TITR
Ideal for shrink fit holders

- A R RIE S YR T TRRIEREL

- Lineup of short-shank type suitable for shrink fit holders are also available

6 %;H EI\.—EEE%IE AE-BD-H- AE-LNBD-H LA

Smooth Surface Treatment

i

SRERECBLE, RENIE

BE

- Improves surface accuracy by smoothening
the coating surface

8




7] DI&E Cutting Data

Long Tool Life

EEEENINTIH, REAFHIMIAMLE

Exhibits superior endurance in high-hardness steel milling

(mm)
EFEIE AE-BD-H R5 X 30 Eﬂﬂﬁa‘#ﬁ: mm 03
Tool Competitor
INTAFR 0.25
Work Material SKD11(60HRC) E
NIsE BT % 0.2
Milling Method Pocket Milling =
I ; i 2
Cutting Speed 150m/min(4,800min™) = 0.15
EE?EEE 870mm/min(0.09mm/t) ?E: 0.1
IR _ _ £
Depth ofxCut ap=0.2mm Pf=0.5mm 0.05
IR =g
Coolant Air-blow 0 1 L L L L L
PR, BN T s (HSK63) 102 203 ) oA 508 610
Machine Horizontal Machining Center THHS B wiling Length
—AEBDH —— HgASTRA —— RAFTRE
Competitor Competitor
(mm)

fEFATE AE-BD-H R5X30 AT 018
Tool Competitor 0.16
INTAFR
Work Material SKH51(65HRC) % 0.14
NI BN E 0.12
tl\;ljlIiljllr;;lJV‘Lethod Pocket Milling ;5'1 0.10

RE . . =
Cutting Speed 120m/min(3,850min™) J% 0.08
il 700mm/min(0.09mm/t) £ 006
IR - _ " oo .
Depth of Cut ap=0.2mm Pf=0.5mm 002 |- é
P S . 3
Coolant Air-blow 65 130 195 260 35 o BN
R BN i (HSK63) YIS Miting Lengh ™
Machine Horizontal Machining Center = AE-BD-H HATERA EHhATFE5B EHiA TR C 0

Competitor Competitor Competitor

High-speed Milling

F=AC Y| 552 STAVAX(53HRC) fUEEINT, thasiasmT

Enables stable machining even in high-speed milling of STAVAX (53 HRC)

(MM () g (e e

EFEIE AE-BD-H R5X% 30 Hitb AT :
Tool Competitor
TR} 0.20 frrmmmmrmrm
Work Material STAVAX(53HRC) B
DT 7% BN T 2
Milling Method Pocket Milling AN Y AR RS

5 b
Wﬁ@g 300m/min(9,550min™) =
Cutting Speed B 040 | A
il 2,670mm/min(0.14mm/t) g
EIRE N N B 005 [ gl g
Dept{] e ap=0.2mm Pf=0.5mm
t}]ﬁu;E%u q;@ 0 1 1 1 1 1 1 1 1 1 1 1 1 1
Coolant Air-blow 66 133 199 266 332 398 531 664 797 930 1,062 1,328 1,594 (m)
fEEFEHNR EMECIN T At (HSK63) HIHIHE BE Milling Length
Machine Horizontal Machining Center e AE-BD-H = EfINEIERA = EHit AT B

Competitor Competitor

AE-BD-H



SEENERAEEHE)] 3L R SRR A7) tuesstmenonprecsn g ase

The A Brand
R
— K €l aww §0
CARBIDE v . FEED
A E - B D - H DUROREY +0005  h4 FIT 25 P44
) Typel z 15°
’ =
—=g g ﬁ@ e — I8
% [a)
v DN M
LU
LH
LF
— Type2 g
(o e~ I3
V@ g
APMX
W
LF

B :mm  Unit:mm

= - ” _ vz 2 . . . AT TR o ERERdcLe &1 |
G Tl SiE | oK || |y | R | TR THRE| T Heoe by mnermges | k| B
EDP No. RE X LU Short Shank LF APMX DCON DN 6k 05° 1° 15° > 3° Type | Stock

3042001 | RO.5 X2 — 50| 08| 76 4 109511717 205 2.1 216 222| 235 1 ([
3042002 | R0.75%X 3 = 50| 12| 78 4 | 145 ]10.03°| 3.13| 3.25| 335| 344 365 | 1

3042003 | R1 X4 — 50| 16119 6 | 195 |10.64° | 422| 444 | 4.65| 485| 525 | 1 ([

3042004 | R1.5 X6 = 60 | 24118 6 |285| 815 | 6.25| 649 | 6.72| 694| 736 | 1 ([

3042005 | R2 X 8-4 — 60 — 4 — — — — — — 2 o

3042006 | R2 X8 — 70 | 3.2 3.85 o
12 6 5.65°| 8.32| 862| 89 9.15] 9.71 | 1

3042007 | R2 X8-S Yes 45 o

3042008 | R2.5 X 10 = 80 ()
4 1121 6 48 | 292°10.36|10.69|10.99|11.3 = 1

3042009 | R2.5 X 10-S Yes 50 ()

3042010 | R3 X 18 — 90 ([
9 | — | 6 |58 — | — | — | — | =] = |2

3042011 | R3 X 18-S Yes 55 ([

3042012 | R4 X 24 = 100 ()
12 = 8 7.7 = = = = = = 2

3042013 | R4 X 24-S Yes 75 ([

3042014 | R5 X30 — 100 o
15 — 10 9.7 — — — — — — 2

3042015 | R5 X 30-S Yes 75 ]

3042016 | R6 X 36 = 110 ()
18 = 12 | 117 = = = = = = 2

3042017 | R6 X 36-S Yes 80 o

- FRRBEFIES#E .12, See p.12 for explanation of icons. @ =1rfifE{7im @=Standard stock item

E R TF IR o FIERREIK Le 29, MREHENRRININAFETY.

Note: If there is no value in the actual e” ective length (Le column) for the work gradient angle @ , it indicates no interference.

ok | T
= €| Interference

sC g ] Angle
e 1o
gz >l —
B iz
K3 s
g i Inclined

L Angle




A E' B D' H tJJ ﬁ“%#FE)&% Cutting Condition

0L Finishing

INIERUEEZLINT AR, The machining path is on condition of contouring line operation.

TER- AR .
- TR VAR
IR Tool Steel -Hardened Steel MEeEes Gl
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRC) ~55HRC ~62HRC ~66HRC ~70HRC

L2t BHARE L0 BHARE L0 BHARE L2t BHARE 290 BHARE

Speed Feed Speed Feed Speed Feed Speed Feed Speed Feed

(min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min)
RO.5 38,400 2,350 38,400 2,350 38,400 2,000 38,400 1,600 38,400 1,450
RO.75 38,400 3,050 38,400 3,050 38,400 2,500 31,800 1,900 25,200 1,450
R1 38,400 3,600 38,400 3,550 28,800 2,200 24,000 1,750 19,200 1,250
R1.5 31,800 4,000 25,200 3,200 19,200 2,000 16,200 1,600 12,600 1,200
R2 24,000 3,650 19,200 2,950 14,400 1,900 11,900 1,500 9,500 1,150
R2.5 19,200 3,500 15,000 2,650 11,500 1,700 9,500 1,350 7,600 1,000
R3 16,200 3,350 12,600 2,300 9,500 1,550 8,000 1,250 6,400 955
R4 11,900 2,850 9,500 2,050 7,100 1,350 5,900 1,050 4,800 830
R5 9,500 2,550 7,600 1,800 5,800 1,150 4,800 875 3,800 700
R6 8,000 2,400 6,400 1,650 4,800 955 4,000 795 3,200 635

RS /R ap P ap Pf ap Pf
Depth of Cut /M////// 0.05D 0.1D 0.03D 0.1D 0.02D 0.05D

_I%_J\E*%DHI High-Speed Finishing

DINTRS =R KTE LA R B HRIE B R ISR B S EUK RIS, Caution: sparks generated during operation or heat caused by tool breakage can cause yre.
BT K . Be sure to use all proper yre prevention measures.

R AEREESEEN TR ORREERMGR. The conditions below are for high speed / high precision machining centers. °
o
>

T ERZRUAESLINT AR, The machining path is on condition of contouring line operation. %

TER RS ‘ L
SN AE o
IR Tool Steel -Hardened Steel Hardened Steel
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRC) ~55HRC ~62HRC ~66HRC ~70HRC

IR BHRIRE IR BHRIRE IR BHRIRE IR BHRIRE IR BHRIRE

Speed Feed Speed Feed Speed Feed Speed Feed Speed Feed

(min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min)
RO.5 50,000 3,700 50,000 3,700 50,000 3,100 50,000 2,600 50,000 2,400
RO.75 50,000 4,800 50,000 4,800 50,000 3,900 50,000 3,050 38,400 2,300
R1 50,000 5,600 50,000 5,350 48,000 3,650 38,400 2,800 28,800 2,100
R1.5 49,800 6,200 38,400 4,800 31,800 3,350 25,200 2,550 19,200 1,900
R2 37,200 5,700 28,800 4,400 24,000 3,200 19,200 2,400 14,400 1,800
R2.5 30,000 5,450 22,800 4,000 19,200 2,850 15,600 2,150 11,500 1,600
R3 24,600 5,200 19,200 3,450 16,200 2,550 12,600 2,050 9,500 1,550
R4 18,600 4,450 14,400 3,050 11,900 2,250 9,500 1,800 7,100 1,350
R5 15,000 3,950 11,500 2,650 9,500 1,900 7,600 1,550 5,800 1,150
R6 12,600 3,700 9,500 2,500 8,000 1,600 6,400 1,350 4,800 995

PIHLRE WP ap Pf ap Pf
Depth of Cut /M////// 0.02D 0.05D 0.01D 0.05D

1. B EERIM SRR, 1. Use arigid and precise machine and holder.

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

3. ERMNRRATES4INT (MEINT)ERAE/NMI., anEmnI 3.The above condition shows an approximate standard for contouring operation

R, IEGRE. BENM. THXRSSEREBER, HMSETY (side milling) with a low machining load. If abnormal cutting sounds, vibration
B, RENSIRY, FELEREE, HAREMDEHRE. or chattering occur depending on the machining shape, cutting amount,
4. IREBUN\ET, T — SRR, HHAEE, 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.

pocid @

AE-BD-H
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4-flute high-efficiency finishing long neck carbide radius end mill for high-hardness steel

AE-CPR4-H

1 A7) IR SEI S REE N T

Achieves high efficiency milling with 4-flute specification

ERTATIRE

- 4-flute configuration for all sizes

2| BRLERZINRF B A RETUR

New spiral-shaped gash specification

BT POEBE RSN A R SBIRIERRIF BB, IRESHEBIEAN
LE)BYELR

- The new gash specification with a spiral shape from the center to the corner R improves chip
evacuation and prevents chips from getting caught

AE-CPR4-H C%\%rﬁl?gl

*BEATIMZOIE, BRIMABEROIHRT

*Applicable to sizes with an outer diameter of ¢1 or more and a corner R exceeding R0.1

3| 12567) 0+

Flat cutting edge specification

- SESEENNTE g8t
l:'lzlrllﬁ 1&2:312 edge

- Achieves higher precision
machined surface quality

SMZ@0.5LL
Outer diameter ¢0.5 or
above




4] REES BT

Unequal spacing teeth suppresses chattering

« BMER L/D = 14RRBENN T aeiHIiRa), SEIMSEMNT

- Achieves highly efficient machining by the suppression of chattering even in deep milling of L/D = 14

Ll AE-CPR4-H 92X R0.3X20
InITAgwt

Work Material SKD61(50HRC)
INITEiE =) I

Milling Method Contour Milling
LI : o
Cutting Speed 58m/min(9,300min™")
L 1,300mm/min(0.035mm/t)
TIEIRE - _

Dept;] e ap=0.05mm Pf=0.36mm
B -

Overhang Length 28mm(L/D=14)
LRI [

Coolant Air-blow

EFEH SZE NI (HSK-A63)
Machine Vertical Machining Center

5| FiEitiE

Smooth Surface Treatment

INIRAR

Processed shape

KINTIFMES%E p.6.

*Please refer to p.6 for cutting condition details.

cREREEBLE, BENIEEE

- Improves surface accuracy by smoothening the coating surface

6| i RIEINA R BEFEIREE

Superior corner radius precision and shank accuracy

<EiNAER BE

- Corner radius precision

« tRERKEE

+ Shank accuracy

AE-CPR4-H

3
o
>
4
“
]
4
o
c
S
i
=
K

+£0.002  +0.005
RE=0.02 0.02<RE

SR h4NZ (0/-0.004)
Supports h4 tolerance (0/-0.004)

&



DDI&E Cutting Data

=l EEEERINTR, RIESNEERRImA N

N At el Highly efficient and excellent durability in high hardness steel

f#AETA AE-CPR4H L= 2 70 M 0,08
Tool ®2XR0.3X8 Conventional 2-"ute
InITaret
Work Material SKD11(60HRC) {% 0.06
INT7aE IEE IS !
Milling Method Frontal milling 8
s E 004
R 72m/min(11,500min™") =
Cutting Speed 5
HATERE 2,000mm/min 1,000mm/min Z
Feed (0.043mm/t) (0.043mm/t) £ 002
PIEIRE - —
Deptllq ofcut ap=0.036mm de=0.48mm
IR =9 0
Coolant - Alrl—;low S YIMHE I wiing Length
fSEFRHIAR 7RI (BT40) .,
Machine Vertical Machining Center —— AE-CPR4-H —— LUE~H&

Conventional

ANI61.2m FHITIRERER

Wear comparison of the cutting edge after milling 61.2 m

AE-CPR4-H LU=

Conventional

-1l TR NAKSO(40HRC) NN T, TR

Long Tool Life Stable wear transition in pre-hardened steel NAK80 (40 HRC)
EZHIE AE-CPR4-H ¢ 3 X R0.5X20 (mm)
TN
Work Material NAK80(40HRC) .
nIsE TEEIEN 7
Milling Method Frontal milling %
Lok 120m/min(12,730min™") n
Cutting Speed 5
Eﬁgg 1,782mm/min(0.035mm/t) g
IHIRE _ B &
Deptltl of Cut dp=0.04mm de=0.734mm
e i O
Coolant Air-blow ] o
R Sz NG (BT40) MR Miling Length
Machine Vertical Machining Center = AE-CPR4-H — HE B~

Competitor

INT1,512m [FRYTIRER B

Wear comparison of the cutting edge after milling 1,512 m

AE-CPR4-H Rftb AR m

Competitor

g T




FSENN T

Stable Performance

BEERAORRI T, SRR A KA T E R

Achieves excellent durability and machined surface accuracy in profiling of high-hardness steel

fEFTAR AE-CPR&-H ¢3X R0.2X8
Tool

InITAgRt

Work Material SKD11(60HRC)
NI BpsNT

Milling Method Pocket Milling
TIHEIERRE ; —
Cutting Speed 79m/min(8,400min™")
Eﬁﬁi@ﬁ 540mm/min(0.016mm/t)
TIEIRE — -

Dept;‘ of Cut adp=0.04mm de=1mm
LI %

Coolant Air-blow

SEFRIA IR (BT40)
Machine Vertical Machining Center

B-B
21.1 20°
tw /K“
~ | '
©
TR T y
A ! | A
T

B 45 1.5
A-A
ol )\3°°
\ J
10
BURSHZAR
Pocket Shape

(mm)

Flank Wear  REHSHHSERR RS N

(m) 16

Roughness WEE{

0.20

0.15

0.10

0.05

0 10 20 30 40 50 60 70 80
HIHIHE BE Milling Length (m)
—— AE-CPR4-H b=l /N=i
Competitor

ANT80.2m (BURE144) [RRITIREIRTE)

Wear condition of outer peripheral cutting edge after milling 80.2m

Hith/ Fr=

Competitor

AE-CPR4-H

HNI80.2m (BLfE144) RSB EREREREE

Bottom surface roughness after milling 80.2m

0.8
0.6
0.4

0.2

AE-CPR4-H

Hth/ B

Competitor

BNEYRIEEE K A RIFAIIN TEHEEE

Good machined surface roughness even when milling long distance

3
o
>
3
g
4
o
c
S
&
I
¥

AE-CPR4-H
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4-flute long neck radius type high efficiency finishing
carbide end mills for high-hardness steels

AE-CPR4-H

5

_— | vy
CARBIDE DUROREY 10002 +0.005

RE=0.02 0.02<RE

Typel

ooEE A

The A Brand
R SPEED
KII I aww
ha  FT 30" psopyp
DC=04 0~-0.010
04<DC 0~0015
Z s
7

P

“Ew
a o
M

N;E—’ct';?\]te:rﬁt LH
DC<0.5 LF
Type2 - §
2N s & - =
S v B ————
L PVIRE ]
R Y . |
gfizmm  Unitmm
GBIl ok K | | B TERE R | et K| e
EDP No. DC X RE X LU LF APMX DN 8k DCON 05° 1° 15° 7 3° Type | Stock
8557470 | 0.2 X R0.02 X 0.5 7.7 13.88° 0.53| 057 | 0.61| 065| 0.73 (]
8557471 | 0.2 X R0.02 X 1 8.2 13.07° 106 1.13| 1.2 126 | 1.38 (]
8557472 | 0.2 X R0.02 X 1.5 8.7 12.34° 1.6 169 | 1.77| 185 2 (]
8557473 | 0.2 X R0.02 X 2 9.2 11.69° 212 224| 233| 243| 2.62 [ J
45 | 0.15 0.18 . 4 1
8557474 | 0.2 X R0.05 X 0.5 7.7 13.93 053 | 056 | 0.6 0.64 | 0.72 (]
8557475 | 0.2 X R0.05 X 1 8.2 13.171° 106 1.13| 1.19| 1.25| 137 (]
8557476 | 0.2 X R0.05 X 1.5 8.7 12.37° 159 1.68| 1.77 | 1.84| 1.99 (]
8557477 | 0.2 X R0.05 X 2 9.2 11.72° 212 223 | 233| 242 261 (]
8557478 | 0.3 X R0.02 X 1 8 13.02° 106 1.13| 1.2 126 | 1.38 (]
8557479 | 0.3 X R0.02 X 1.5 8.5 12.28° 1.6 169 | 1.77| 185 2 (]
8557480 (0.3 X R0.02 X 2 9 11.62° 212 | 224 | 233 | 243 | 262 (]
8557481 | 0.3 X R0.02 X 2.5 9.5 11.02° 2.65| 278 | 2.89| 3 3.24 (]
8557482 | 0.3 X R0.02 X 3 10 10.48° 318 | 332 | 345| 3.58| 3.87 (]
45 | 0.25 0.28 . 4 1
8557483 | 0.3 X R0.05 X 1 8 13.06 106 1.13| 1.19| 1.25| 1.37 (]
8557484 | 0.3 X R0.05 X 1.5 8.5 12.32° 159 168 | 1.77| 1.84| 1.99 (]
8557485 | 0.3 X R0.05 X 2 9 11.65° 212 | 223 | 233 | 242 | 261 (]
8557486 | 0.3 X R0.05 X 2.5 9.5 11.05° 265| 278 | 289 | 3 324 O
8557487 | 0.3 X R0.05 X 3 10 10.51° 318 | 332 | 344 | 357 | 3.86 (]
8557488 | 0.4 X R0.02 X 1 8.2 12.41° 1.08| 117 | 1.28| 1.38| 1.62 (]
8557489 | 0.4 X R0.02 X 1.5 8.7 11.71° 162 176 | 1.89| 2.03| 232 (]
8557490 | 0.4 X R0.02 X 2 9.2 11.09° 216 | 233 | 25 2,67 | 3 (]
8557491 | 0.4 X R0.02 X 2.5 9.7 10.53° 2.7 2.9 3.1 329 | 3.66 (]
8557492 | 0.4 X R0.02 X 3 10.2 10.03° 324 | 347 | 3.69| 39 4.31 (]
8557493 | 0.4 X R0.02 X 4 11.2 9.15° 431 | 459| 485| 5.1 5.57 (]
8557494 | 0.4 X R0.05 X 1 8.2 12.45° 108 117 127 | 137 | 1.6 [ J
8557495 | 0.4 X R0.05 X 1.5 8.7 11.75° 162 1.75| 1.89| 2.03| 231 O
45 103 0.37 4 1
8557496 | 0.4 X R0.05 X 2 9.2 11.12° 216 | 233 | 249| 266 | 299 (]
8557497 | 0.4 X R0.05 X 2.5 9.7 10.56° 2.7 2.9 3.09| 3.28| 3.65 O
8557498 | 0.4 X R0.05 X 3 10.2 10.05° 324 | 346 | 3.68| 389 | 43 O
8557499 0.4 X R0.05 X 4 11.2 9.17° 431 | 459| 485| 5.1 5.56 (]
8557500 | 0.4 X R0.1 X 1 8.2 12.51° 1.07| 1.16| 1.26| 1.36| 1.58 [ J
8557501 | 0.4 X R0.1 X 2 9.2 11.18° 216 | 232| 248| 2.65| 298 [ ]
8557502 0.4 X R0.1 X 3 10.2 10.1° 323 | 346| 3.67| 3.88| 4.29 O
8557503 |0.4 X R0.1T X 4 11.2 9.21° 4.3 458 | 4.84| 509 | 555 O

- TRFIRBEIES%EP.12, See p.12 for explanation of icons.

s

@ =1REETFR

Standard stock item

O=fErErEFR (BRAET.

Limited standard stock item

)



E 1 ENTF IR A FSERERIKLe 2, INRTHERFRNINAFETY.

> AN

Actual Effective Length

A

The A Brand

|

[ TSR
Interference
Angle
a

«—"
I
i
Inclined

Angle

Note: If there is no value in the actual e° ective length (Le column) for the work gradient angle «, it indicates no interference.

Bfzmm  Unitmm

e el << Tk | |y | EE TRE e | TR ISEEREe ™ | me
EDP No. DCXREXLU LF APMX DN ok DCON 05° 1 15° 2° 3 Type | Stock
8557504 | 0.5 X R0.02 X 1 8 12.39° 1.08| 1.17| 1.26| 1.37| 1.59 o
8557505 | 0.5 X R0.02 X 2 9 11.04° 216 | 232 | 248 | 264 | 297 (]
8557506 | 0.5 X R0.02 X 3 10 9.96° 323 | 345| 3.67| 3.87| 4.27 o
8557507 | 0.5 X R0.02 X 4 11 9.07° 4.3 457 | 483 | 5.07| 553 o
8557508 | 0.5 X R0.02 X 5 12 8.32° 536 | 568| 598 | 6.25| 6.77 o
8557509 | 0.5 X R0.02 X 6 13 7.69° 642 | 6.79| 7.11| 741| 8.02 O
8557510 | 0.5 X R0.05 X 1 8 12.43° 1.08| 1.16| 1.26| 1.36| 1.58 o
8557511 | 0.5 X R0.05 X 2 9 11.08° 215 | 231 | 247 | 264 | 2.96 o
8557512 | 0.5 X R0.05 X 3 10 9.99° 323 | 345 | 3.66| 3.87| 4.27 o
45 1 0.4 0.46 4 1
8557513 | 0.5 X R0.05 X 4 11 9.09° 4.3 457 | 482 | 5.07| 552 o
8557514 | 0.5 X R0.05 X 5 12 8.34° 536 | 568| 597 | 6.25| 6.77 O
8557515 | 0.5 X R0.05 X 6 13 7.71° 642 | 6.79| 7.11| 741 | 8.01 o
8557516 | 0.5 X R0.1 X 1 8 12.5° 1.07| 115| 1.24| 1.34| 1.55 o
8557517 |0.5 X R0O.1 X 2 9 11.13° 215| 231 | 246| 262| 295 o
8557518 |0.5 X R0.1 X 3 10 10.03° 322 | 344 | 365| 3.86| 4.25 o
8557519 |0.5 X R0.1 X 4 11 9.13° 429 | 456 | 4.82| 5.06| 5.51 o
8557520 |0.5 X R0.1 X 5 12 8.37° 536| 568 | 597 | 6.24| 6.76 O
8557521 |0.5 X R0O.1 X 6 13 7.73° 642 | 6.78 | 7.1 7.4 8 O
8544824 | 0.6 X R0.05 X 1 7.8 12.41° 1.07 | 1.16| 1.25| 1.34| 1.55 o
8544825 | 0.6 X R0.05 X 2 8.8 11.02° 215| 23 246 | 262 | 293 { ]
8544826 | 0.6 X R0.05 X 4 10.8 2.01° 428 | 455| 48 5.04| 5.49 { ]
8544827 | 0.6 X R0.05 X 6 12.8 7.61° 641 | 6.76 | 7.08| 7.38| 7.98 o
45 |1 0.48 0.55 " 4 1
8544821 | 0.6 X R0.1 X 1 7.8 12.48 1.07| 1.15| 1.23| 1.33| 1.53 (]
8557522 |0.6 X R0.1 X 2 8.8 11.08° 214 | 229| 245 26 292 o §
8557523 |0.6 X R0O.1 X 4 10.8 9.05° 428 | 455| 479 | 503 | 548 o E
8557524 |0.6 X R0.1 X 6 12.8 7.64° 641 | 6.76 | 7.08| 7.37| 7.97 o g
8544828 | 0.7 X R0.02 X 1. 8.1 11.56° 1.61| 1.74| 1.86| 1.99| 227 o é;{
8557525 | 0.7 X R0.02 X 2 8.6 10.9° 215| 231 | 246| 262 | 2.9 o ;ﬁg
8557526 | 0.7 X R0.02 X 4 10.6 8.88° 429 | 455| 481 | 5.05| 55 o
8557527 | 0.7 X R0.02 X 6 12.6 7.48° 641 | 6.77| 7.09| 7.38| 7.98 O
45 | 0.55 0.65 . 4 1
8544829 | 0.7 X R0.05 X 1. 8.1 11.6 1.61| 1.73| 1.86| 1.99| 2.26 o
8557528 | 0.7 X R0.05 X 2 8.6 10.94° 215| 23 246 | 262 | 293 o
8557529 | 0.7 X R0.05 X 4 10.6 8.9° 428 | 455| 48 5.04| 5.49 (]
8557530 | 0.7 X R0.05 X 6 12.6 7.5° 641 | 6.76 | 7.08| 7.38| 7.98 O
% =NEW SIZES @ =R EEFR O =HnEEFR (FRAERE. )
Standard stockitem  Limited standard stock item
posé = o

AE-CPR4-H
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4-flute long neck radius type high efficiency finishing
carbide end mills for high-hardness steels

AE-CPR4-H

CARBIDE

Typel

% EFY

F0T: To M

Non-center cut

DC<0.5

0.5=DC

RE=0.02 0.02<RE
04<

DUROREY 10,002 =+ 0.005

=z
[a]

DC=04
DC

ooEE A

The A Brand

EII I AN SRR
h4 FIT 30" psg~p70

0~-0.010
0~-0.015

)‘ﬂs“

APMX

LF

LU

LF

E z
[e]
v
[a)
ol _ - -4
BV
Center cut f APMX ‘
RE
1

Bfzmm  Unit:mm

BRS | sexEmpems RIS e e N
EDP No. DCXREXLU LF APMX DN fk DCON 05° 1° 15° 2° 3 Type | Stock
8557531 0.7 X R0O.1 X 2 8.6 10.99° 214 | 229 | 245| 26 2.92 o
8557532 | 0.7 X R0.1 X 4 45 [ 0.55| 10.6 | 0.65 8.94° 4 428 | 455| 479 | 503 548 1 o
8557533 |0.7 X R0O.1 X 6 12.6 7.53° 641 | 6.76 | 7.08| 737 | 7.97 O
% | 8544830 (0.8 X R0.05 X 2 8.4 10.84° 215 23 246 | 262 | 293 ( J
% | 8544832 | 0.8 X R0.05 X 4 10.4 8.79° 428 | 455| 48 5.04| 5.49 [ J
% | 8544833 | 0.8 X R0.05 X 6 12.4 7.38° 641| 6.76 | 7.08| 7.38| 7.98 [ J
% | 8544822 | 0.8 X R0.1 X 2 8.4 10.9° 214| 229 | 245| 26 2.92 [ )
8557534 |0.8 X R0.1 X 4 10.4 8.83° 428 | 455| 479 | 503 | 548 [ )
45 | 0.65 0.75 - 4 1
8557535 0.8 X R0.1 X 6 12.4 741 641| 6.76 | 7.08| 7.37| 7.97 [ )
% | 8544823 (0.8 X R0.2 X 2 8.4 11.02° 214 | 228 | 243 | 258 | 2.88 [ )
8557536 (0.8 X R0.2 X 4 10.4 8.9° 428 | 453 | 478| 501 | 546 ( J
8557537 |0.8 X R0.2 X 6 12.4 7.47° 6.4 6.75| 7.06| 736| 794 [ J
8557538 |0.8 X R0.2 X 8 14.4 6.43° 852 | 894 | 931 | 9.66|1043 [ J
8557539 (0.9 X R0.1 X 4 10.2 8.71° 428 | 455| 479 | 503 | 548 [ )
45 1 0.7 0.85 . 4 1
8557540 |09 X R0.1 X 8 14.2 6.27 852 | 895| 932 | 9.67 1045 [ )
% | 8544835 |1 X R0.02 X 2 8 10.64° 214 23 245 | 26 2.92 [ )
% | 8544836 |1 X R0.02 X 3 9 9.48° 3.21| 342 | 3.63| 3.83| 4.21 o
% | 8544838 |1 X R0.02 X 4 10 8.55° 428 | 454 | 479| 502 | 547 ( J
% | 8544839 (1 X R0.02 X 6 12 7.14° 6.4 6.75| 7.06| 736| 7.95 o
% | 8544841 (1 X R0.02 X 8 14 6.13° 851 | 893 | 931 | 9.66 1044 [ )
% | 8544842 |1 X R0.02 X 10 16 5.37° 1062 | 11.1 | 11.53 1196|1293 o
% | 8544831 |1 X R0.05 X 2 8 10.68° 214 | 229 | 244 | 26 291 [ )
% | 8544843 |1 X R0.05 X 3 9 9.51° 321 342 | 362 | 3.82| 4.21 [ )
8557541 |1 X R0.05 X 4 10 8.57° 428 | 454 | 478 | 502 | 546 [ J
8557542 |1 X R0.05 X 6 45 12 7.16° 6.4 6.75| 7.06| 735| 7.95 o
8557543 |1 X R0.05 X 8 08 14 0.94 6.14° 4 851 | 893 | 93 9.65|10.43 1 @
8557544 |1 X R0.05 X 10 16 5.38° 1061 | 11.1 | 11.52 1195|1292 [ )
8557545 |1 X R0.05 X 12 18 478° 12.71 1 13.26 | 13.74 | 14.25 | 1541 O
% | 8544834 |1 X R0.1 X 2 8 10.74° 214 | 228 | 243 | 258| 289 o
% | 8544844 |1 X R0.1 X 3 9 9.56° 3.21| 341 | 361 | 3.81| 4.19 o
8557546 |1 X R0.1 X 4 10 8.61° 427 | 453 | 477 | 501 | 545 ( J
8557547 |1 X R0.1 X 6 12 7.18° 6.39| 6.74| 7.05| 7.34| 7.93 [ J
8557548 |1 X R0.1 X 8 14 6.16° 851 | 893 | 93 9.65 | 10.42 [ J
8557549 |1 X R0.1 X 10 16 5.39° 10.61 | 11.1 11.52 1195|1291 o
8557550 |1 X RO.1T X 12 18 479° 12.71 1 13.25 | 13.73 | 14.25 | 15.39 o
% | 8544845 |1 X R0.1 X 16 55 22 3.92° 16.89 | 17.54 | 18.17 | 18.84 | 20.37 [ )
% | 8544846 |1 X R0.1 X 20 26 3.32° 21.06 | 21.82 | 22.6 |23.44 |2534 [ )
- FRRIRBEIEES#EP.12, See p.12 for explanation of icons. @ =iNEEFR O=#rEEERR (BRAER. )
% =NEW SIZES Standard stock item Limited standard stock item

s

[ NEXT )¢



E T AT IR Aa BSREMIKLe 129, MRTHENERNINAFETS.

o ARSI

Actual Effective Length

A

The A Brand

|

[ TSR
Interference
Angle
a

«—"
I
i
Inclined

Angle

Note: If there is no value in the actual e ective length (Le column) for the work gradient angle «, it indicates no interference.

Bfizmm Unit:mm
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g
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CIR VN T ol ok | K| | | SR TR R | e SR | e
EDP No. DCXREX LU LF APMX DN Gk DCON 05° 1 15° F 3° Type | Stock
8544837 |1 X R0.2 X 2 8 10.86° 213 | 227 | 241 | 256| 286 o
8544847 |1 X R0.2 X 3 9 9.66° 3.2 34 3.6 3.79 | 4.7 o
8557551 |1 X R0.2 X 4 10 8.69° 427 | 452 | 476| 499 | 542 [ ]
8557552 |1 XR0.2 X 6 45 12 7.24° 639 | 6.73| 7.04| 7.33| 7.91 [ }
8557553 |1 X R0.2 X 8 14 6.2° 8.5 892 | 9.29| 9.63|104 ( J
8557554 |1 X R0.2 X 10 16 5.42° 1061 11.09|11.51|11.93|12.88 [ }
8557555 |1 X R0.2 X 12 18 4.82° 12.7 | 1324 |13.72 | 14.23 | 15.37 [ )
8557556 |1 X R0.2 X 16 55 22 3.94° 16.89 | 17.53 | 18.16 | 18.83 | 20.34 o
8557557 |1 X R0.2 X 20 08 26 0.94 3.33° 4 21.05 | 21.81 | 22.59 | 23.43 | 25.32 1 [ )
8544840 |1 X R0.3 X 2 8 10.98° 212 226 | 239| 254| 283 [ ]
8544848 |1 X R0.3 X 3 9 9.75° 3.19| 3.39| 358 | 3.77| 4.14 [ }
8557558 |1 X R0.3 X 4 10 8.77° 426 | 451 | 474 | 497 | 54 [ ]
8557559 (1 X R0.3 X 6 45 12 7.3° 638 | 6.72| 7.03| 731 | 7.89 [ J
8557560 (1 X R0.3 X 8 14 6.24° 8.5 891 | 9.27| 9.62|10.37 o
8557561 |1 X R0.3 X 10 16 5.46° 106 |[11.08| 115 |11.92]12.86 [ }
8557562 |1 X R0.3 X 12 18 4.84° 12.7 113.24|13.71 | 14.22 | 15.35 ( ]
8544849 |1 X R0.3 X 16 55 22 3.96° 16.88 | 17.52 | 18.15 | 18.82 | 20.32 [ ]
8544850 |1 X R0.3 X 20 26 3.34° 21.05|21.8 |22.58|23.41 2529 [ }
8557563 (1.2 X R0.2 X 6 11.6 6.98° 639 | 6.73| 7.04| 733 | 791 ( }
8557564 (1.2 X R0.2 X 8 13.6 5.95° 8.5 892 | 9.29| 963|104 [ )
8557565 (1.2 X R0.2 X 10 45 | 1 15.6 114 5.19° 4 10.61|11.09 | 11.51 | 11.93 | 12.88 1 o
8557566 (1.2 X R0.3 X 6 11.6 7.04° 638 | 6.72| 7.03| 731| 7.89 o
8557567 (1.2 X R0.3 X 8 13.6 5.99° 8.5 891 | 9.27 | 9.62|10.37 O
8557568 (1.2 X R0.3 X 10 15.6 5.22° 106 |[11.08| 115 |11.92|12.86 O
8544851 | 1.5 X R0.05 X 3 8 8.88° 3.2 341 36 3.8 418 ( }
8544852 (1.5 X R0.05 X 4 9 7.91° 427 | 452| 476| 499 | 543 [ }
8544853 1.5 X R0.05 X 6 45 11 6.49° 639 | 6.73| 7.04| 733| 792 o
8544854 1.5 X R0.05 X 8 1.2 |13 1.43 5.5° 4 8.5 891 | 9.28| 9.63|104 1 o
8544855 | 1.5 X R0.05 X 10 15 4.77° 106 | 11.08| 115 |11.93]12.89 [ ]
8544856 | 1.5 X R0.05 X 12 17 4.21° 12.7 [13.23]113.71|14.23 | 15.38 ( ]
8544857 | 1.5 X R0.05 X 16 50 21 3.41° 16.87 | 17.52 | 18.15| 18.83 | 20.35 [ }
% —NEW SIZES PYEpe——— O —BIREEER (BRAEE. )
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4-flute long neck radius type high efficiency finishing
carbide end mills for high-hardness steels
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EDP No. DCXREXLU %F APMX LH DN DCON Hicetlveliengi By 1 el s Type | Stock
0.5° 1° 1.5° 2° 3°
% | 8544864 | 1.5 X R0.1 X 3 8 8.93° 3.2 34 3.6 3.79 | 4.6 o
% | 8544858 | 1.5 X R0.1 X 4 9 7.95° 426 | 452 | 475| 498 | 542 o
% | 8544859 | 1.5 X R0.1 X 6 45 11 6.52° 638 | 6.72| 7.03| 7.32| 7.91 o
% | 8544860 | 1.5 X R0.1 X 8 13 5.52° 849 | 891 | 9.27 | 9.62|10.39 @
% | 8544861 | 1.5 X R0.1 X 10 15 4.78° 106 | 11.07 [11.49|11.92|12.88 @
% | 8544862 | 1.5 X R0.1 X 12 17 4.22° 12.69 | 13.23 | 13.71 | 14.22 | 15.36 [ )
% | 8544863 | 1.5 X R0.1 X 16 50 21 342° 16.87 | 17.51 | 18.14 | 18.82 | 20.34 (]
% | 8544866 | 1.5 X R0.2 X 3 8 9.04° 3.19| 3.39| 358 3.77| 4.4 o
% | 8544865 | 1.5 X R0.2 X 4 9 8.03° 426 | 45 474 | 497 | 54 o
8557569 |1.5 X R0.2 X 6 45 11 6.57° 638| 6.71| 7.02| 73 7.88 o
8557570 {1.5 X R0.2 X 8 13 5.56° 849 | 89 9.26 | 9.6 |10.37 [ J
8557571 | 1.5 X R0.2 X 10 15 481° 10.59 | 11.07 | 11.48 | 119 |12.85 [ )
8557572 | 1.5 X R0.2 X 12 17 4.25° 1269 | 13.22 | 13.7 |14.2 |15.34 [ )
8557573 | 1.5 X R0.2 X 16 50 12 21 143 3.44° 4 16.87 | 17.51 | 18.13 | 18.8 |20.31 1 (]
% | 8544868 | 1.5 X R0.3 X 3 8 9.14° 3.19| 338| 356 3.75| 4.11 o
% | 8544867 | 1.5 X R0.3 X 4 9 8.12° 425 | 449 | 472 495| 537 o
8557574 1.5 XR0.3 X 6 45 11 6.63° 637 | 6.7 7.01| 729 | 7.86 o
8557575 1.5 XR0.3 X 8 13 5.6° 848 | 889 | 9.25| 9.59(10.34 [ )
8557576 | 1.5 X R0.3 X 10 15 4.85° 10.59 | 11.06 | 11.47 | 11.89 | 12.83 [ )
8557577 | 1.5 X R0.3 X 12 17 4.27° 12.68 | 13.21 | 13.69 | 14.19 | 15.32 [ J
8557578 | 1.5 X R0.3 X 16 50 21 345° 16.86 | 17.5 |18.12|18.79 | 20.29 (]
% | 8544869 | 1.5 X R0.5 X 3 8 9.36° 3.17| 335| 3.53| 3.71| 4.06 o
% | 8544870 | 1.5 X R0.5 X 4 9 8.29° 424 | 447 | 469 | 491 | 532 o
% | 8544871 |1.5 X R0.5 X 6 45 11 6.74° 636 668 | 698 | 7.26| 7.81 @
% | 8544872 | 1.5 X R0.5 X 8 13 5.68° 847 | 887 | 9.23| 956|103 @
% | 8544873 | 1.5 X R0.5 X 10 15 4.91° 10.58 | 11.04 | 11.45 | 11.86 | 12.78 [ )
% | 8544874 | 1.5 X R0.5 X 12 17 4.32° 12,67 | 13.2 |13.67 | 14.16 | 15.27 (]
% | 8544875 | 1.5 X R0.5 X 16 50 21 348° 16.85|17.48 | 18.1 | 18.76 | 20.24 o
% | 8544876 |2 X R0.05 X 4 8.1 7.09° 426 | 451 | 474 | 497 | 54 o
% | 8544877 |2 X R0.05 X 6 10.1 5.69° 638| 6.71| 7.02| 7.3 7.89 o
% | 8544878 |2 X R0.05 X 8 50 12.1 4.75° 848 | 889 | 925 9.6 |10.38 @
% | 8544879 |2 X R0.05 X 10 1.6 | 141 | 192 | 4.08° 4 10.58 | 11.06 | 11.47 [ 11.9 |12.86 | 1 @
% | 8544880 |2 X R0.05 X 12 16.1 3.57° 12.68 | 13.21 | 13.69 | 14.2 | 15.35 (]
% | 8544881 |2 X R0.05 X 16 20.1 2.86° 16.86 | 17.49 | 18.12 | 18.8 o
% | 8544882 |2 X R0.05 X 20 60 24.1 2.39° 21.02 | 21.77 | 22.56 | 23.4 B o
- TRRIRBEIES®EP. 12, See p.12 for explanation of icons. @ = inEEFER Standard stock item
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Note: If there is no value in the actual e° ective length (Le column) for the work gradient angle @ , it indicates no interference.

Bizmm  Unitmm

was | seEneds ERIETRE i R sk o =
EDP No. DCXREXLU LF APMX DN Ak DCON 05° 1 15° > 3 Type | Stock
8544889 |2 X R0.1 X 4 8.1 7.13° 426 | 4.5 474 | 496 | 5.39 o
8544883 (2 X R0.1 X 6 10.1 5.72° 637 | 6.71| 7.01| 729 | 7.88 o
8557579 (2 X R0.1 X 8 50 12.1 4.77° 848 | 889 | 9.25| 9.59|10.37 o
8557580 |12 X R0.1 X 10 14.1 4.09° 10.58 | 11.05 | 11.47 | 11.89 | 12.85 ()
8557581 |2 X R0.1 X 12 16.1 3.58° 12.68 | 13.21 | 13.68 | 14.19 | 15.34 o
8557582 |2 X R0.1 X 16 20.1 2.87° 16.85|17.49 | 18.12 | 18.79 o
8557583 |2 X R0O.1 X 20 - 24.1 2.39° 21.02 | 21.77 | 22.55 | 2339 | — ([
8557584 |2 X R0.1 X25 29.1 1.98° 26.2 |27.12|28.09| — ([
8544891 (2 X R0.2 X 4 8.1 7.21° 425| 449 | 472 | 494 | 537 [ )
8544884 |2 X R0.2 X 6 10.1 5.77° 6.37 | 6.7 7 7.28 | 7.86 ()
8557585 |2 X R0.2 X 8 50 12.1 4.81° 848 | 888 | 9.24| 9.58|10.34 ( J
8557586 |2 X R0.2 X 10 14.1 4.12° 10.58 | 11.05 | 11.46 | 11.88 | 12.83 o
8557587 |2 X R0.2 X 12 16.1 3.6° 12.67 | 13.2 | 13.67 | 14.18 | 15.31 o
8557588 |2 X R0.2 X 16 20.1 2.88° 16.85|17.48 | 18.11 | 18.78 ([
8557589 |2 X R0.2 X20 - 24.1 2.4° 21.01 | 21.76 | 22.54 | 2338 | — o
8557590 |2 X R0.2 X25 16 |29.1 192 | 199°| 4 26.2 |27.11|28.08| — 1 o
8544893 |2 X R03 X 4 8.1 7.3° 424 | 448 | 471 | 493 | 535 o
8544885 |2 X R0.3 X 6 10.1 5.83° 6.36| 6.69| 698| 7.26| 7.83 o
8557591 |2 X R0.3 X 8 50 12.1 4.85° 847 | 887 | 9.23| 9.56|10.32 o
8557592 |12 X R0.3 X10 14.1 4.15° 10.57 | 11.04 | 11.45 | 11.86 | 12.8 [ )
8557593 |2 X R0.3 X 12 16.1 3.63° 12.67 | 13.19 | 13.66 | 14.16 | 15.29 o
8557594 |12 X R0.3 X 16 20.1 2.9° 16.85|17.48 | 18.1 | 18.76 (]
8557595 |2 X R0.3 X20 60 24.1 241° 21.01|21.75 2253 | 2336 ([
8544895 |2 X R0.5 X 4 8.1 7.48° 423 | 446 | 468 | 489 | 53 o %
8544886 |2 X R0.5 X 6 10.1 5.94° 6.35| 6.67| 696| 7.23| 7.78 o E
8557596 |2 X R0.5 X 8 o 12.1 4.93° 846 | 885| 9.2 9.54 | 10.27 o g
8557597 |2 X R0.5 X 10 14.1 421° 10.56 | 11.02 | 11.42 | 11.83 | 12.76 o 2
8557598 |2 X R0.5 X 12 16.1 3.67° 12.66 | 13.18 | 13.64 | 14.13 | 15.24 o ;ﬁé
8557599 (2 X R0.5 X 16 20.1 2.92° 16.84 | 17.46 | 18.07 | 18.73 o
8557600 |2 X R0.5 X 20 60 24.1 243° 21 21.74 | 22.51 | 23.33 = o
8557601 |2 X R0.5 X 25 29.1 2.01° 26.19 | 27.09 | 28.05 | 29.08 ( J
% =NEW SIZES @ = iR fEEFR Standard stock item
po: =e
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4-flute long neck radius type high efficiency finishing
carbide end mills for high-hardness steels
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The A Brand
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BEfzmm  Unitmm

mae | semeas A dIE S R i
EDP No. DCXREXLU LF APMX DN gk DCON 05° 1° 15° 7 3° Type | Stock
8544887 2.5 X R01 X 10 | 13.1 33 10.56 | 11.02 | 11.42 | 11.85 | 12.8 °
8544888 | 2.5 X R0.1 X 20 23.1 1.87° 20.98 | 21.73 [ 22.51 °
8544890 | 2.5 X R0O.1 X 30 | 70 33.1 131° 3133 (3242 - B B °
8557602 2.5 X R02 X 10 | 13.1 333 10.55 | 11.01 | 11.41 | 11.83 [ 12.78 o
8557603 | 2.5 X R0.2 X 20 23.1 1.88° 2098 | 21.72 | 225 °
8544892 [2.5 X R0.2 x30 | 70 |, 331 | 131"|  [313313242| — B B , @
8544894 |25 X RO.3 X 10 | __ 13.1 3.35° 105511 |114 |11.82]1275 °
8544896 | 2.5 X R0.3 X 20 23.1 1.89° 20.97 | 21.71 | 22.48 °
8544897 | 2.5 X R0.3 X30 | 70 33.1 131° 3133|3241 - B B °
8557604 2.5 X R0O5 x10 | 13.1 34 10.54 | 10.98 | 11.38 | 11.79 | 12.71 °
8557605 | 2.5 X R0.5 X 20 23.1 19° 2097 | 217 | 2246 °
8544898 | 2.5 X R0.5 X30 | 70 33.1 132° 31323239 - B B °
8544899 |3 X R0.1 X 4 9.8 8.76° 422 443| 464| 484| 524 °
8544900 |3 X R0.1 X 6 11.8 7.28° 632 661| 689| 7.15| 7.73 °
8544901 |3 X R0.1 X 8 13.8 6.23° 841 878 9.12| 9.45][10.21 °
8544902 |3 X R0.1 X10 | 55 15.8 545° 105 |10.94|11.33 | 11.75 | 12.7 °
8544903 |3 X R0O.1 X 12 17.8 484° 12.59 | 13.08 | 13.55 | 14.05 | 15.19 °
8544904 |3 X R0.1 X 16 218 3.95° 16.75 | 17.36 | 17.98 | 18.65 | 20.16 °
8544905 |3 X R0.1 X 20 25.8 3.34° 20.91 | 21.64 | 22.42 | 23.25 | 25.13 °
8544906 |3 X R0.1 X25 | 70 30.8 28° 26.08 | 26.99 | 27.96 | 29 = °
8544907 |3 X R0.2 X 4 s | 98| o | 884 | 421] 442] 462| 482| 522| | @
8544921 |3 X R0.2 X 6 11.8 7.34° 631 66 | 6.88] 7.14]| 77 °
8557606 |3 X R0.2 X 8 13.8 6.28° 841| 877 | 9.11]| 9.44[10.19 °
8544908 |3 X R0.2 X10 | 55 15.8 5.48° 105 | 1093 |11.32[11.74 | 12.68 °
8557607 |3 X R0.2 X 12 17.8 4.86° 12.59 [ 13.07 | 13.54 | 14.04 | 15.16 °
8557608 |3 X R0.2 X 16 218 3.97° 16.75 | 17.35 [ 17.97 | 18.64 | 20.14 °
8557609 |3 X R0.2 X 20 25.8 3.35° 209 | 2163|224 |2324 2511 °
8557610 |3 X R0.2 X 25 30.8 2.81° 26.08 | 26.98 | 27.95 | 28.99 °
8557611 |3 X R0.2 X30 | 70 35.8 241° 3125|3233 (3349|3474 | — o
8557612 |3 X R0.2 X35 408 212 36.41 | 37.68 | 39.03 | 40.49 O
- FRARIESED.12, See p.12 for explanation of icons. @ =R EFEFR O=tnEEFm (BIAER. )
% =NEW SIZES Standard stock item Limited standard stock item
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Note: If there is no value in the actual e ective length (Le column) for the work gradient angle «, it indicates no interference.

Bfizmm Unit:mm

CI SRl ok I | | | SR THAE W | i s k| e
EDP No. DCXREXLU LF | APMX DN gk DCON 05 T 15 > 3+ | pe | Stock
8544909 |3 X R0.3 X 4 9.8 8.92° 4.2 441 | 4.61| 481 | 5.19 o
8544924 |3 X R0.3 X 6 11.8 7.4° 6.31| 6.6 6.87 | 7.12| 7.68 (]
8544910 |3 X R03 X 8 13.8 6.32° 8.4 8.77 | 9.09| 9.4210.17 o
8544911 |3 X R0.3 X 10 55 15.8 5.51° 10.5 [ 1092 |11.31 | 11.72|12.65 ()
8557613 |3 X R0.3 X 12 17.8 4.89° 12.58 | 13.07 | 13.53 | 14.02 | 15.14 o
8557614 |3 X R0.3 X 16 21.8 3.99° 16.75|17.34 1 17.96 | 18.62 | 20.11 o
8557615 |3 X R0.3 X 20 25.8 3.37° 209 |21.62|22.39|23.22 | 25.08 o
8557616 |3 X R0.3 X 25 30.8 2.82° 26.07 | 26.97 | 27.94 | 28.97 ([
8557617 |3 X R0.3 X 30 70 35.8 242° 31.24 | 32.32 | 33.48 | 34.72 = o
8557618 |3 X R0.3 X35 25 40.8 285 2.12° 6 36.41 | 37.67 | 39.02 | 40.47 1 O
8544912 |13 X R05 X 4 9.8 9.09° 419 | 439 | 458 | 477 | 5.15 o
8544928 |3 X R0.5 X 6 11.8 7.52° 6.3 6.58 | 6.84 | 7.1 7.63 o
8544913 |3 X R0.5 X 8 13.8 6.41° 839 | 875| 9.07| 94 |10.12 [ )
8544914 |3 X R0.5 X 10 55 15.8 5.58° 10.49 | 1091 | 11.29 | 11.69 | 12.61 o
8557619 |3 X R0.5 X 12 17.8 4.94° 12.57 | 13.05 | 13.51 | 13.99 | 15.09 o
8557620 |3 X R0.5 X 16 21.8 4.02° 16.74 | 17.33 | 17.94 | 18.59 | 20.06 o
8557621 |3 X R0.5 X 20 25.8 3.39° 20.89 | 21.61 | 22.37 | 23.19 | 25.04 o
8557622 |3 X R0.5 X 25 30.8 2.83° 26.07 | 26.96 | 27.91 | 28.94 o
8557623 |3 X R0.5 X 30 70 35.8 243° 31.24 | 32.31 | 3346 | 3469 | — o
8557624 |3 X R0.5 X35 40.8 2.13° 364 |37.66 | 39 40.44 O
8544915 |4 X R0.1 X 8 12 4.82° 841 | 877 9.1 9.44 1 10.2 { ]
8544916 |4 X R0.1 X 12 16 3.61° 12.58 | 13.07 | 13.53 | 14.04 | 15.17 o
8544917 |14 X R0.1 X 16 60 20 2.89° 16.74 | 17.34 | 17.97 | 18.64 o
8544918 |4 X R0.1 X 20 24 241° 20.89 | 21.62 | 224 | 23.24 (] Ei
8544919 |4 X R0.1 X 25 29 1.99° 26.07 | 26.97 | 27.94 B o E
8544920 |4 X R0.1 X30 75 34 1.7° 31.23 3232|3348 { ] g
8544943 |4 X R0.2 X 8 32 |12 384 | 4.86° 6 8.4 8.76 | 9.09| 9421017 | 1 (] é;{
8544944 |4 X R0.2 X 12 16 3.63° 12.58 | 13.06 | 13.52 | 14.02 | 15.15 { ] ;ﬁg
8557625 |4 X R0.2 X 16 60 20 2.9° 16.74 | 17.34 1 17.96 | 18.62 ([
8557626 |4 X R0.2 X 20 24 241° 20.89 | 21.62 | 22.39 | 23.22 ([
8557627 |4 X R0.2 X 25 29 2° 26.06 | 26.96 | 27.93 — { ]
8557628 |4 X R0.2 X30 75 34 1.7° 31.23 | 32.31 | 3347 — { ]
8557629 |4 X R0.2 X40 44 1.31° 41.57 | 43.01 — { ]
% =NEW SIZES @ = IREEFR O = HnEEERFR (BRAER )
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EDP No. DCXREXLU LF | APMX DN Ak DCON 05 T 15 > 3] Tpe | Stock
8544945 |4 X R0.3 X 8 12 49° 8.4 875| 9.08| 941/|10.15 [ )
8544946 |4 X R0.3 X 12 16 3.66° 12.57 | 13.05 | 13.51 | 14.01 | 15.12 [ )
8557630 |4 X R0.3 X 16 60 20 2.92° 16.74 11733 | 17.95 | 18.61 o
8557631 |4 X R0.3 X 20 24 242° 20.89 | 21.61 | 22.38 | 23.21 @
8557632 |4 X R0.3 X 25 29 2° 26.06 | 26.96 | 27.92 - @
8557633 |4 X R0.3 X 30 75 34 1.71° 31.23 13231 (3346 | — [ ]
8557634 |4 X R0.3 X 40 44 1.32° 41.56 | 43 - O
8544947 |4 X R0.5 X 8 12 4.98° 839 | 874| 9.06| 9.38]10.1 o
8544948 |4 X R0.5 X 12 16 3.7° 12.56 | 13.04 | 13.49 | 13.98 | 15.07 [ )
8557635 |4 X R0.5 X 16 60 20 2.95° 16.73 | 17.32 | 17.92 | 18.58 o
8557636 |4 X R0.5 X20 32 24 3.84 2.44° 6 20.88 | 21.59 | 22.36 | 23.18 1 [ J
8557637 |4 X R0.5 X 25 29 2.02° 26.05 | 26.94 | 27.9 |28.93 [ )
8557638 |4 X R0.5 X 30 25 34 1.72° 31.22 | 32.29 | 33.44 B [ )
8557639 (4 X R0.5 X 40 44 1.32° 41.56 | 42.99 - O
8557640 |4 X R0.5 X50 90 54 1.08° 51.89|53.69| o
8544949 |4 X R1 X 8 12 52° 836 | 87 9 9.31| 9.98 o
8544950 |4 X R1 X 12 16 3.82° 1254 | 13 1344 1 139 | 14.96 [ )
8557641 |4 X R1 X 16 60 20 3.02° 16.71 1 17.28 | 17.87 | 185 |19.93 [ J
8557642 |4 X R1 X 20 24 2.5° 20.86 | 21.56 | 22.3 | 23.1 [ )
8557643 |4 X R1 X 25 29 2.05° 26.04 | 26.91 | 27.85 | 28.85 o
8557644 |4 X R1 X 30 75 34 1.74° 312 3226|3339 B o
8557645 |4 X R1 X 40 44 1.34° 41.54 | 42,95 - o
8544922 |6 X R0O.1 X 12 70 ([ J
8544923 (6 X R0.1 X 18 ([ J
8544925 |6 X R0.1 X 24 90 { ]
8544926 (|6 X R0.1 X 30 (]
8544927 |6 X R0.1 X48 |120 o

4.8 — | 585 - 6 - - - - - 2

8544929 (6 X R0.2 X 12 70 (
8544930 |6 X R0.2 X 18 o
8544931 |6 X R0.2 X 24 90 ([ J
8544932 |6 X R0.2 X 30 @
8544933 |6 X R0.2 X48 |120 { ]
- FORIRAEIES%Ep. 12, See p.12 for explanation of icons. @ = iNEEFR O = HRERETFR (BFAET. )
% =NEW SIZES Standard stock item Limited standard stock item
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Note: If there is no value in the actual e ective length (Le column) for the work gradient angle «, it indicates no interference.

Bfizmm Unit:mm

wms | seaesr Al IIRE R A i v e

EDP No. DCXREX LU LF APMX DN Gk DCON 05° 1 15° F 3° Type | Stock
8544934 |6 X R0.3 X 12 70 o
8544935 (6 X R0.3 X 18 (]
8544936 (6 X R0.3 X224 90 o
8544937 |6 X R0.3 X 30 o
8544938 |6 X R0.3 X48 |120 o
8544939 (6 X R0.5 X 12 70 o
8544940 (6 X R0.5 X 18 o
8544941 |6 X R0.5 X224 90 | 4.8 — | 585 - 6 - — - = = 2 [ )
8544942 |6 X R0.5 X30 o
8544951 |6 X R0.5 X48 |120 o
8544952 |6 X R1 X 12 70 o
8544953 |6 X R1 X 18 o
8544954 |6 X R1 X 24 90 o
8544955 |6 X R1 X 30 o
8544956 |6 X R1 X48 | 120 o
% =NEW SIZES @ =iRHEERES Standard stock item
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A E'C P R4' H tJJ ﬁ“%#FE)ﬁ% Cutting Condition

*ﬂ_i;ﬁtﬂﬁu Regular Milling

VEJEREN - TR AR VAR
INTAAt Hardened Steel-Prehardened Steel Hardened Steel Hardened Steel
Work Material PX5-NAK80-SKD61 STAVAX - HPM38 SKH51-YXR7-HAP40
(~45HRC) (~55HRQC) (~66HRC)
iR HARE iR | HEEE ap ae iR BHARE
(Sngie; % (mlr:‘ﬁ/egin) () (SnF')uene fj) (mlr:slen(iin) (i) (mm) (Sna.ef % (mlr:s/er:in) (i)

0.5 | 40,000 560 0.006 0.072 36,000 470 0.005 0.06 31,500 380 0.003 0.048
RO.02 1 38,000 530 0.005 0.072 34,000 440 0.004 0.06 30,000 360 0.002 0.048
’ 1.5 | 36,000 430 0.004 0.054 | 32,000 350 0.003 0.045 28,500 290 0.002 0.036
0.2 2 34,000 250 0.002 0.054 | 30,000 200 0.002 0.045 27,000 160 0.001 0.036
’ 0.5 | 40,000 560 0.006 0.072 36,000 470 0.005 0.06 31,500 380 0.003 0.048
RO.05 1 38,000 530 0.005 0.072 34,000 440 0.004 0.06 30,000 360 0.002 0.048
1.5 | 36,000 430 0.004 0.054 | 32,000 350 0.003 0.045 28,500 290 0.002 0.036
2 34,000 250 0.002 0.054 | 30,000 200 0.002 0.045 27,000 160 0.001 0.036
1 36,500 730 0.006 0.108 | 32,500 560 0.005 0.09 30,500 480 0.003 0.072

1.5 | 33,000 600 0.004 0.09 30,000 470 0.003 0.075 28,000 410 0.002 0.06
R0.02 2 30,000 510 0.002 0.073 27,000 390 0.002 0.061 25,500 340 0.001 0.049
2.5 | 26,500 400 0.002 0.073 24,000 320 0.002 0.061 22,500 280 0.001 0.049
03 3 23,000 190 0.001 0.066 | 21,000 150 0.001 0.055 19,500 130 0.001 0.044
: 1 36,500 730 0.006 0.108 | 32,500 560 0.005 0.09 30,500 480 0.003 0.072

1.5 | 33,000 600 0.004 0.09 30,000 470 0.003 0.075 28,000 410 0.002 0.06
R0.05 2 30,000 510 0.002 0.073 27,000 390 0.002 0.061 25,500 340 0.001 0.049
2.5 | 26,500 400 0.002 0.073 24,000 320 0.002 0.061 22,500 280 0.001 0.049
3 23,000 190 0.001 0.066 | 21,000 150 0.001 0.055 19,500 130 0.001 0.044
1 29,500 1,130 0.008 0.144 | 26,000 870 0.007 0.12 24,500 710 0.004 0.096
1.5 | 29,500 1,130 0.008 0.144 | 26,000 870 0.007 0.12 24,500 710 0.004 0.096
R0.02 2 27,500 1,020 0.006 0.122 | 24,500 780 0.005 0.102 23,000 630 0.003 0.082

2.5 | 25,000 860 0.004 0.106 | 22,500 660 0.003 0.088 | 21,000 530 0.002 0.07

3 23,000 710 0.002 0.09 20,000 540 0.002 0.075 19,000 440 0.001 0.06
4 21,000 570 0.001 0.043 18,500 440 0.001 0.036 17,500 360 0.001 0.029
1 29,500 1,130 0.008 0.144 | 26,000 870 0.007 0.12 24,500 710 0.004 0.096
04 1.5 | 29,500 1,130 0.008 0.144 | 26,000 870 0.007 0.12 24,500 710 0.004 0.096
RO.05 2 27,500 1,020 0.006 0.122 24,500 780 0.005 0.102 23,000 630 0.003 0.082

2.5 | 25,000 860 0.004 0.106 | 22,500 660 0.003 0.088 | 21,000 530 0.002 0.07

3 23,000 710 0.002 0.09 20,000 540 0.002 0.075 19,000 440 0.001 0.06
4 21,000 570 0.001 0.043 18,500 440 0.001 0.036 17,500 360 0.001 0.029
1 29,500 1,130 0.012 0.144 | 26,000 870 0.01 0.12 24,500 710 0.006 0.096
RO.1 2 27,500 1,020 0.01 0.122 | 24,500 780 0.008 0.102 23,000 630 0.005 0.082

’ 3 23,000 710 0.004 0.09 20,000 540 0.003 0.075 19,000 440 0.002 0.06
4 21,000 570 0.002 0.043 18,500 440 0.002 0.036 17,500 360 0.001 0.029

1 29,000 1,230 0.008 0.18 26,000 1,010 0.007 0.15 26,000 930 0.004 0.12

2 29,000 1,230 0.008 0.18 26,000 1,010 0.007 0.15 26,000 930 0.004 0.12
RO.02 3 27,500 1,050 0.004 0.126 | 24,500 860 0.003 0.105 24,500 800 0.002 0.084
4 22,500 770 0.002 0.108 20,000 630 0.002 0.09 20,000 590 0.001 0.072
5 21,000 630 0.001 0.054 18,500 510 0.001 0.045 18,500 480 0.001 0.036
6 19,500 540 0.001 0.036 17,000 450 0.001 0.03 17,000 410 0.001 0.024

1 29,000 1,230 0.008 0.18 26,000 1,010 0.007 0.15 26,000 930 0.004 0.12

2 29,000 1,230 0.008 0.18 26,000 1,010 0.007 0.15 26,000 930 0.004 0.12
05 | RO.OS 3 27,500 1,050 0.004 0.126 | 24,500 860 0.003 0.105 24,500 800 0.002 0.084
’ : 4 22,500 770 0.002 0.108 | 20,000 630 0.002 0.09 20,000 590 0.001 0.072
5 21,000 630 0.001 0.054 18,500 510 0.001 0.045 18,500 480 0.001 0.036
6 19,500 540 0.001 0.036 17,000 450 0.001 0.03 17,000 410 0.001 0.024

1 29,000 1,230 0.012 0.18 26,000 1,010 0.01 0.15 26,000 930 0.006 0.12

2 29,000 1,230 0.012 0.18 26,000 1,010 0.01 0.15 26,000 930 0.006 0.12
RO.1 3 27,500 1,050 0.006 0.126 | 24,500 860 0.005 0.105 24,500 800 0.003 0.084
4 22,500 770 0.004 0.108 | 20,000 630 0.003 0.09 20,000 590 0.002 0.072
5 21,000 630 0.002 0.054 18,500 510 0.002 0.045 18,500 480 0.001 0.036
6 19,500 540 0.001 0.036 17,000 450 0.001 0.03 17,000 410 0.001 0.024

1. BRI R SRR,

2. SHRIEII T M RHERSISTURRIE DROTIEIE. HEFERMQL (HESAD) I TN,

3. ERNERENTRERMII TS TARE, SREN TR, AURRIY. THEESERIESREEE. HAEETIRIRE.
4. LR ke, RETEIER, SESEBEE, HAEEMTIEIRE.

5. #EFSRAIEN (425E) . R (RI6) MTIEA Z IR 075 %,

6. 0.5 LITa;L/D AT 108, MMNISREEABESETR. RIBEIEINESETB RIS

7 RERARRIER T, BiR ERECE T EERIEHAIEE.
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VEIIEREN - TR VEIE & R4
INIT#% Hardened Steel-Prehardened Steel Hardened Steel Hardened Steel
Work Material PX5-NAK80-SKD61 STAVAX - HPM38 SKH51-YXR7-HAP40
(~45HRC) (~55HRC) (~66HRC)
e g (min™) (mm/min) (sa) (min™) (mm/min) {ais) (mm) (min™) (mm/min) (fwia)
1 29,000 1,470 0.007 0.216 26,000 1,220 0.006 0.18 21,500 930 0.004 0.144
RO.05 2 29,000 | 1,470 0.007 0.216 | 26,000 1,220 0.006 0.18 21,500 930 0.004 0.144
4 24,500 1,050 0.003 0.146 | 21,500 860 0.003 0.122 18,000 660 0.002 0.098
06 6 21,000 750 0.001 0.065 18,500 620 0.001 0.054 15,500 480 0.001 0.043
’ 1 29,000 | 1,470 0.014 0.216 | 26,000 1,220 0.012 0.18 21,500 930 0.007 0.144
RO.1 2 29,000 1,470 0.014 0.216 | 26,000 1,220 0.012 0.18 21,500 930 0.007 0.144
’ 4 24,500 1,050 0.006 0.146 | 21,500 860 0.005 0.122 18,000 660 0.003 0.098
6 21,000 750 0.002 0.065 18,500 620 0.002 0.054 15,500 480 0.001 0.043
1. 27,000 1,580 0.008 0.264 | 23,500 1,280 0.007 0.22 19,500 970 0.004 0.176
R0.02 2 27,000 1,580 0.008 0.264 | 23,500 1,280 0.007 0.22 19,500 970 0.004 0.176
4 24,000 | 1,300 0.004 0.192 | 21,000 1,040 0.003 0.16 17,500 790 0.002 0.128
6 20,000 900 0.002 0.096 | 17,500 740 0.002 0.08 14,500 550 0.001 0.064
1. 27,000 1,580 0.012 0.264 | 23,500 1,280 0.01 0.22 19,500 970 0.006 0.176
0.7 RO.05 2 27,000 1,580 0.012 0.264 | 23,500 1,280 0.01 0.22 19,500 970 0.006 0.176
’ 4 24,000 | 1,300 0.006 0.192 | 21,000 1,040 0.005 0.16 17,500 790 0.003 0.128
6 20,000 900 0.004 0.096 17,500 740 0.003 0.08 14,500 550 0.002 0.064
2 27,000 1,580 0.022 0.264 | 23,500 1,280 0.018 0.22 19,500 970 0.011 0.176
RO.1 4 24,000 | 1,300 0.012 0.192 | 21,000 1,040 0.01 0.16 17,500 790 0.006 0.128
6 20,000 900 0.006 0.096 17,500 740 0.005 0.08 14,500 550 0.003 0.064
2 25,000 1,700 0.012 0.288 | 22,500 1,400 0.01 0.24 19,000 | 1,050 0.006 0.192
R0.05 4 23,500 1,500 0.096 0.288 | 20,500 1,200 0.08 0.24 17,000 860 0.048 0.192
6 19,500 1,050 0.042 0.288 16,500 840 0.035 0.24 14,000 590 0.021 0.192
2 25,000 1,700 0.024 0.288 | 22,500 1,400 0.02 0.24 19,000 | 1,050 0.012 0.192
08 RO.1 4 23,500 1,500 0.019 0.288 | 20,500 1,200 0.016 0.24 17,000 860 0.01 0.192
’ 6 19,500 | 1,050 0.008 0.288 16,500 840 0.007 0.24 14,000 590 0.004 0.192
2 25,000 1,700 0.048 0.288 | 22,500 1,400 0.04 0.24 19,000 | 1,050 0.024 0.192
RO2 4 23,500 1,500 0.038 0.288 | 20,500 1,200 0.032 0.24 17,000 860 0.019 0.192
6 19,500 | 1,050 0.017 0.288 16,500 840 0.014 0.24 14,000 590 0.008 0.192
8 18,000 860 0.01 0.259 15,500 680 0.008 0.216 13,000 480 0.005 0.173
09 | ROA 4 23,000 1,730 0.022 0.324 | 20,000 1,380 0.018 0.27 17,000 | 1,000 0.011 0.216
) ) 8 18,000 | 1,190 0.006 0.276 | 15,500 930 0.005 0.23 13,000 660 0.003 0.184
2 25,500 | 2,250 0.007 0.36 22,500 1,850 0.006 0.3 18,500 | 1,320 0.004 0.24
3 23,000 1,950 0.007 0.36 20,000 1,580 0.006 0.3 17,000 | 1,140 0.004 0.24
R0.02 4 23,000 1,950 0.005 0.36 20,000 1,580 0.004 0.3 17,000 | 1,140 0.002 0.24
’ 6 20,500 1,580 0.002 0.252 18,000 1,260 0.002 0.21 15,500 920 0.001 0.168
8 18,000 1,200 0.001 0.216 15,500 980 0.001 0.18 13,500 710 0.001 0.144
10 16,500 980 0.001 0.108 14,500 800 0.001 0.09 12,500 570 0.001 0.072
2 25,500 | 2,250 0.018 0.36 22,500 1,850 0.015 0.3 18,500 | 1,320 0.009 0.24
3 23,000 1,950 0.018 0.36 20,000 1,580 0.015 0.3 17,000 | 1,140 0.009 0.24
4 23,000 1,950 0.012 0.36 20,000 1,580 0.01 0.3 17,000 | 1,140 0.006 0.24
R0.05 6 20,500 | 1,580 0.006 0.252 18,000 1,260 0.005 0.21 15,500 920 0.003 0.168 g
1 8 18,000 1,200 0.004 0.216 15,500 980 0.003 0.18 13,500 710 0.002 0.144 5
10 16,500 980 0.002 0.108 14,500 800 0.002 0.09 12,500 570 0.001 0.072 é
12 15,500 860 0.001 0.072 13,500 690 0.001 0.06 11,500 510 0.001 0.048 §'
2 25,500 | 2,250 0.036 0.36 22,500 1,850 0.03 0.3 18,500 | 1,320 0.018 0.24 -
3 23,000 1,950 0.036 0.36 20,000 1,580 0.03 0.3 17,000 | 1,140 0.018 0.24 E{(
4 23,000 1,950 0.024 0.36 20,000 1,580 0.02 0.3 17,000 | 1,140 0.012 0.24 ¥
RO.1 6 20,500 1,580 0.012 0.252 18,000 1,260 0.01 0.21 15,500 920 0.006 0.168
’ 8 18,000 1,200 0.007 0.216 15,500 980 0.006 0.18 13,500 710 0.004 0.144
10 16,500 980 0.005 0.108 14,500 800 0.004 0.09 12,500 570 0.002 0.072
12 15,500 860 0.004 0.072 13,500 690 0.003 0.06 11,500 510 0.002 0.048
16 12,000 600 0.002 0.036 10,500 500 0.002 0.03 9,150 360 0.001 0.024

AE-CPR4-H

1. Use arigid and precise machine and holder.

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

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

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

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

6. 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.

&

ED @



A E'C P R4' H tJJ ﬁ“%#FE)ﬁ% Cutting Condition

@I
*ﬂ_‘;ﬁtﬂﬁu Regular Milling

VEIIREN - FREEEN & IR 3R
A% Hardened Steel-Prehardened Steel Hardened Steel Hardened Steel
Work Material PX5-NAK80-SKD61 STAVAX - HPM38 SKH51-YXR7-HAP40
(~45HRC) (~55HRC) (~66HRC)
p m HHAEE | BRI B HERE
gg{cé RE 5%_;;9 LFZZ%E (r?w?ﬂ f‘i];f’ 1&':25}; (gr’?\) (ﬁﬁ) ff.e);? LFZ‘IEE (gr?q)
(min™) (mm/min) (min™) (mm/min) (min™) (mm/min)
RO.1 20 10,000 440 0.002 0.029 8,900 350 0.002 0.024 7,650 260 0.001 0.019
2 25,500 | 2,250 0.072 0.36 22,500 | 1,850 0.06 0.3 18,500 | 1,320 0.036 0.24
3 23,000 1,950 0.072 0.36 20,000 1,580 0.06 0.3 17,000 | 1,140 0.036 0.24
4 23,000 1,950 0.048 0.36 20,000 1,580 0.04 0.3 17,000 | 1,140 0.024 0.24
6 20,500 | 1,580 0.024 0.252 | 18,000 | 1,260 0.02 0.21 15,500 920 0.012 0.168
RO.2 8 18,000 1,200 0.014 0.216 15,500 980 0.012 0.18 13,500 710 0.007 0.144

10 16,500 980 0.01 0.108 | 14,500 800 0.008 0.09 12,500 570 0.005 0.072
12 15,500 860 0.007 0.072 | 13,500 690 0.006 0.06 11,500 510 0.004 0.048

16 12,000 600 0.005 0.036 | 10,500 500 0.004 0.03 9,150 360 0.002 0.024

1 20 10,000 440 0.004 0.029 8,900 350 0.003 0.024 7,650 260 0.002 0.019
2 25,500 | 2,250 0.09 0.36 22,500 | 1,850 0.075 0.3 18,500 | 1,320 0.045 0.24
3 23,000 | 1,950 0.09 0.36 20,000 | 1,580 0.075 0.3 17,000 | 1,140 0.045 0.24

4 23,000 | 1,950 0.06 0.36 20,000 | 1,580 0.05 0.3 17,000 | 1,140 0.03 0.24
6 20,500 | 1,580 0.03 0.252 | 18,000 | 1,260 0.025 0.21 15,500 920 0.015 0.168
RO.3 8 18,000 | 1,200 0.018 0.216 | 15,500 980 0.015 0.18 13,500 710 0.009 0.144
10 16,500 980 0.012 0.108 | 14,500 800 0.01 0.09 12,500 570 0.006 0.072
12 15,500 860 0.008 0.072 | 13,500 690 0.007 0.06 11,500 510 0.004 0.048
16 12,000 600 0.006 0.036 | 10,500 500 0.005 0.03 9,150 360 0.003 0.024
20 10,000 440 0.005 0.029 8,900 350 0.004 0.024 7,650 260 0.002 0.019
6 19,000 | 1,800 0.038 0.432 | 18,000 | 1,580 0.032 0.36 14,500 | 1,110 0.019 0.288
RO.2 8 17,000 | 1,460 0.022 0.302 | 16,000 | 1,280 0.018 0.252 [ 13,000 870 0.011 0.202
10 16,000 | 1,280 0.013 0.259 [ 15,000 | 1,110 0.011 0.216 [ 12,000 770 0.007 0.173
6 19,000 | 1,800 0.048 0432 [ 18,000 | 1,580 0.04 0.36 14,500 | 1,110 0.024 0.288
R0O.3 8 17,000 | 1,460 0.026 0.302 [ 16,000 | 1,280 0.022 0.252 [ 13,000 870 0.013 0.202
10 16,000 | 1,280 0.017 0.259 | 15,000 | 1,110 0.014 0.216 [ 12,000 770 0.008 0.173
3 18,000 | 2,450 0.018 0.54 17,000 | 2,100 0.015 0.45 14,500 | 1,450 0.009 0.36
4 18,000 | 2,450 0.015 0.54 17,000 | 2,100 0.013 0.45 14,500 | 1,450 0.008 0.36
6 17,000 | 2,180 0.012 0.54 16,000 | 1,880 0.01 0.45 13,500 | 1,320 0.006 0.36
R0.05 8 16,000 | 1,880 0.008 0.458 | 15,500 | 1,650 0.007 0.382 [ 12,500 | 1,130 0.004 0.306
10 14,500 | 1,500 0.005 0.35 13,500 | 1,350 0.005 0.292 | 11,000 950 0.003 0.234
12 13,500 | 1,350 0.004 0.324 | 12,500 | 1,190 0.003 0.27 10,500 830 0.002 0.216
16 9,150 800 0.002 0.134 8,650 690 0.002 0.112 7,150 480 0.001 0.09
3 18,000 | 2,450 0.036 0.54 17,000 | 2,100 0.03 0.45 14,500 | 1,450 0.018 0.36
4 18,000 | 2,450 0.03 0.54 17,000 | 2,100 0.025 0.45 14,500 | 1,450 0.015 0.36
6 17,000 | 2,180 0.024 0.54 16,000 | 1,880 0.02 0.45 13,500 | 1,320 0.012 0.36
RO.1 8 16,000 | 1,880 0.016 0.458 | 15,500 | 1,650 0.013 0.382 | 12,500 | 1,130 0.008 0.306
10 14,500 | 1,500 0.011 0.35 13,500 | 1,350 0.009 0.292 | 11,000 950 0.005 0.234
12 13,500 | 1,350 0.007 0.324 | 12,500 | 1,190 0.006 0.27 10,500 830 0.004 0.216
1.5 16 9,150 800 0.004 0.134 8,650 690 0.004 0.112 7,150 480 0.002 0.09
3 18,000 | 2,450 0.072 0.54 17,000 | 2,100 0.06 0.45 14,500 | 1,450 0.036 0.36
4 18,000 | 2,450 0.06 0.54 17,000 | 2,100 0.05 0.45 14,500 | 1,450 0.03 0.36
6 17,000 | 2,180 0.048 0.54 16,000 | 1,880 0.04 0.45 13,500 | 1,320 0.024 0.36
RO.2 8 16,000 | 1,880 0.031 0.458 | 15,500 | 1,650 0.026 0.382 [ 12,500 | 1,130 0.016 0.306
10 14,500 | 1,500 0.022 0.35 13,500 | 1,350 0.018 0.292 [ 11,000 950 0.011 0.234
12 13,500 | 1,350 0.014 0.324 | 12,500 | 1,190 0.012 0.27 10,500 830 0.007 0.216
16 9,150 800 0.008 0.134 8,650 690 0.007 0.112 7,150 480 0.004 0.09
3 18,000 | 2,450 0.108 0.54 17,000 | 2,100 0.09 0.45 14,500 | 1,450 0.054 0.36
4 18,000 | 2,450 0.09 0.54 17,000 | 2,100 0.075 0.45 14,500 | 1,450 0.045 0.36
6 17,000 | 2,180 0.072 0.54 16,000 | 1,880 0.06 0.45 13,500 | 1,320 0.036 0.36
8 16,000 | 1,880 0.047 0458 | 15,500 | 1,650 0.039 0.382 | 12,500 | 1,130 0.023 0.306
10 14,500 | 1,500 0.032 0.35 13,500 | 1,350 0.027 0.292 [ 11,000 950 0.016 0.234
12 13,500 | 1,350 0.022 0.324 | 12,500 | 1,190 0.018 0.27 10,500 830 0.011 0.216
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VEEREN - TN BT YA

INIT#% Hardened Steel-Prehardened Steel Hardened Steel Hardened Steel
Work Material PX5-NAK80-SKD61 STAVAX - HPM38 SKH51-YXR7-HAP40
(~45HRC) (~55HRC) (~66HRC)
iR BHEERE 5 BiE | HREE e ae iR BERE b
fgieng Ej) (mlr:ﬁlen(iin) (sa) (Snale: ?)I (mlr::/en('j\in) {ais) (mm) (Sglene g) (ml;f/en('jlin) (fwia)
RO.3 16 9,150 800 0.012 0.134 8,650 690 0.01 0.112 7,150 480 0.006 0.09
3 18,000 | 2,450 0.18 0.54 17,000 | 2,100 0.15 0.45 14,500 | 1,450 0.09 0.36
4 18,000 | 2,450 0.15 0.54 17,000 2,100 0.125 0.45 14,500 | 1,450 0.075 0.36
15 6 17,000 | 2,180 0.12 0.54 16,000 1,880 0.1 0.45 13,500 | 1,320 0.06 0.36
’ RO.5 8 16,000 | 1,880 0.078 0.458 | 15,500 1,650 0.065 0.382 | 12,500 | 1,130 0.039 0.306
10 14,500 1,500 0.054 0.35 13,500 1,350 0.045 0.292 11,000 950 0.027 0.234
12 13,500 1,350 0.036 0.324 12,500 1,190 0.03 0.27 10,500 830 0.018 0.216
16 9,150 800 0.02 0.134 8,650 690 0.017 0.112 7,150 480 0.01 0.09
4 15,000 | 2,600 0.018 0.72 15,000 | 2,350 0.015 0.6 13,000 | 1,650 0.009 0.48
6 14,000 | 2,500 0.015 0.72 14,000 2,180 0.013 0.6 12,000 | 1,600 0.008 0.48
8 13,000 | 2,180 0.012 0.72 13,000 1,950 0.01 0.6 11,500 | 1,500 0.006 0.48
R0.05| 10 12,000 | 1,950 0.01 0.612 | 12,000 | 1,730 0.008 0.51 11,000 | 1,370 0.005 0.408
12 11,500 1,730 0.006 0.504 11,500 1,580 0.005 0.42 10,000 | 1,220 0.003 0.336
16 10,000 1,350 0.004 0.432 10,000 1,200 0.003 0.36 8,900 950 0.002 0.288
20 9,300 | 1,100 0.002 0.216 9,300 980 0.002 0.18 8,250 770 0.001 0.144
4 15,000 | 2,600 0.036 0.72 15,000 2,350 0.03 0.6 13,000 | 1,650 0.018 0.48
6 14,000 | 2,500 0.03 0.72 14,000 2,180 0.025 0.6 12,000 | 1,600 0.015 0.48
8 13,000 | 2,180 0.024 0.72 13,000 | 1,950 0.02 0.6 11,500 | 1,500 0.012 0.48
RO 10 12,000 1,950 0.019 0.612 12,000 1,730 0.016 0.51 11,000 | 1,370 0.01 0.408
12 11,500 1,730 0.012 0.504 11,500 1,580 0.01 0.42 10,000 | 1,220 0.006 0.336
16 10,000 | 1,350 0.007 0.432 | 10,000 | 1,200 0.006 0.36 8,900 950 0.004 0.288
20 9,300 1,100 0.005 0.216 9,300 980 0.004 0.18 8,250 770 0.002 0.144
25 8,600 950 0.002 0.144 8,600 840 0.002 0.12 7,650 660 0.001 0.096
4 15,000 | 2,600 0.072 0.72 15,000 2,350 0.06 0.6 13,000 1,650 0.036 0.48
6 14,000 | 2,500 0.066 0.72 14,000 | 2,180 0.055 0.6 12,000 | 1,600 0.033 0.48
8 13,000 | 2,180 0.048 0.72 13,000 1,950 0.04 0.6 11,500 | 1,500 0.024 0.48
5 RO.2 10 12,000 1,950 0.038 0.612 12,000 1,730 0.032 0.51 11,000 | 1,370 0.019 0.408
12 11,500 | 1,730 0.024 0.504 | 11,500 1,580 0.02 042 10,000 | 1,220 0.012 0.336
16 10,000 1,350 0.014 0.432 10,000 1,200 0.012 0.36 8,900 950 0.007 0.288
20 9,300 1,100 0.01 0.216 9,300 980 0.008 0.18 8,250 770 0.005 0.144
25 8,600 950 0.005 0.144 8,600 840 0.004 0.12 7,650 660 0.002 0.096
4 15,000 | 2,600 0.108 0.72 15,000 2,350 0.09 0.6 13,000 | 1,650 0.054 0.48
6 14,000 | 2,500 0.09 0.72 14,000 2,180 0.075 0.6 12,000 | 1,600 0.045 0.48
8 13,000 | 2,180 0.072 0.72 13,000 1,950 0.06 0.6 11,500 | 1,500 0.036 0.48
RO.3 10 12,000 | 1,950 0.058 0.612 | 12,000 1,730 0.048 0.51 11,000 | 1,370 0.029 0.408
12 11,500 1,730 0.036 0.504 11,500 1,580 0.03 0.42 10,000 | 1,220 0.018 0.336
16 10,000 1,350 0.022 0.432 10,000 1,200 0.018 0.36 8,900 950 0.011 0.288
20 9,300 | 1,100 0.014 0.216 9,300 980 0.012 0.18 8,250 770 0.007 0.144
4 15,000 | 2,600 0.15 0.72 15,000 2,350 0.125 0.6 13,000 | 1,650 0.075 0.48
6 14,000 | 2,500 0.12 0.72 14,000 2,180 0.1 0.6 12,000 | 1,600 0.06 0.48
8 13,000 | 2,180 0.09 0.72 13,000 | 1,950 0.075 0.6 11,500 | 1,500 0.045 0.48 g
RO.5 10 12,000 1,950 0.072 0.612 12,000 1,730 0.06 0.51 11,000 | 1,370 0.036 0.408 %
’ 12 11,500 1,730 0.044 0.504 11,500 1,580 0.037 0.42 10,000 | 1,220 0.022 0.336 2
16 10,000 | 1,350 0.026 0.432 | 10,000 | 1,200 0.022 0.36 8,900 950 0.013 0.288 g
20 9,300 1,100 0.018 0.216 9,300 980 0.015 0.18 8,250 770 0.009 0.144 -
25 8,600 950 0.011 0.144 8,600 840 0.009 0.12 7,650 660 0.005 0.096 E\i
10 11,500 | 2,400 0.024 0.9 10,500 1,800 0.02 0.75 10,500 | 1,800 0.012 0.6 ¥
RO.1 20 8,900 | 1,500 0.012 0.54 8,000 1,110 0.01 0.45 8,000 | 1,110 0.006 0.36
25 30 7,650 1,050 0.006 0.18 6,850 780 0.005 0.15 6,850 780 0.003 0.12
’ 10 11,500 | 2,400 0.048 0.9 10,500 1,800 0.04 0.75 10,500 | 1,800 0.024 0.6
RO.2 20 8,900 | 1,500 0.024 0.54 8,000 | 1,110 0.02 0.45 8,000 | 1,110 0.012 0.36
30 7,650 1,050 0.012 0.18 6,850 780 0.01 0.15 6,850 780 0.006 0.12

1. Use arigid and precise machine and holder.

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

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

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

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

6. 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.
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A E'C P R4' H tJJ ﬁ“%#FE?ﬁ% Cutting Condition

@
*Zl_ilﬁt}_]ﬁu Regular Milling

VEIIREN - FREEEN 3 R VRSN
INT#% Hardened Steel-Prehardened Steel Hardened Steel Hardened Steel
Work Material PX5-NAK80-SKD61 STAVAX - HPM38 SKH51-YXR7-HAP40
(~45HRC) (~55HRC) (~66HRC)
e W (min) (mm/min) () (min™) (mm/min) (i) (mm) (min™) (mm/min) (i)
10 11,500 | 2,400 0.072 0.9 10,500 1,800 0.06 0.75 10,500 | 1,800 0.036 0.6
RO.3 20 8,900 | 1,500 0.036 0.54 8,000 1,110 0.03 0.45 8,000 | 1,110 0.018 0.36
25 30 7,650 1,050 0.018 0.18 6,850 780 0.015 0.15 6,850 780 0.009 0.12
’ 10 11,500 | 2,400 0.09 0.9 10,500 1,800 0.075 0.75 10,500 | 1,800 0.045 0.6
RO.5 20 8,900 | 1,500 0.044 0.54 8,000 1,110 0.037 0.45 8,000 | 1,110 0.022 0.36
30 7,650 1,050 0.013 0.18 6,850 780 0.011 0.15 6,850 780 0.007 0.12
4 10,500 | 2,600 0.036 1.08 9,300 | 2,350 0.03 0.9 8,600 | 1,650 0.018 0.72
6 10,500 | 2,600 0.03 1.08 9,300 | 2,350 0.025 0.9 8,600 | 1,650 0.015 0.72
8 9,550 | 2,250 0.024 1.08 8,600 1,730 0.02 0.9 7,650 | 1,250 0.012 0.72
RO.1 10 9,550 | 2,250 0.024 1.08 8,600 1,730 0.02 0.9 7,650 | 1,250 0.012 0.72
12 9,550 | 2,250 0.024 1.08 8,600 1,730 0.02 0.9 7,650 | 1,250 0.012 0.72
16 8,500 | 1,800 0.017 0.864 7,650 1,370 0.014 0.72 6,800 990 0.008 0.576
20 7,400 1,490 0.011 0.734 6,700 1,130 0.009 0.612 5,950 830 0.005 0.49
25 7,100 1,250 0.007 0.648 6,400 960 0.006 0.54 5,700 690 0.004 0.432
4 10,500 | 2,600 0.072 1.08 9,300 | 2,350 0.06 0.9 8,600 | 1,650 0.036 0.72
6 10,500 | 2,600 0.06 1.08 9,300 2,350 0.05 0.9 8,600 | 1,650 0.03 0.72
8 9,550 | 2,250 0.048 1.08 8,600 1,730 0.04 0.9 7,650 | 1,250 0.024 0.72
10 9,550 | 2,250 0.048 1.08 8,600 1,730 0.04 0.9 7,650 | 1,250 0.024 0.72
RO.2 12 9,550 | 2,250 0.048 1.08 8,600 1,730 0.04 0.9 7,650 | 1,250 0.024 0.72
16 8,500 1,800 0.034 0.864 7,650 1,370 0.028 0.72 6,800 990 0.017 0.576
20 7,400 | 1,490 0.022 0.734 6,700 1,130 0.018 0.612 5,950 830 0.011 0.49
25 7,100 1,250 0.014 0.648 6,400 960 0.012 0.54 5,700 690 0.007 0.432
30 6,900 1,140 0.01 0.324 6,200 870 0.008 0.27 5,500 630 0.005 0.216
35 6,350 990 0.007 0.216 5,700 750 0.006 0.18 5,100 560 0.004 0.144
3 4 10,500 | 2,600 0.108 1.08 9,300 | 2,350 0.09 0.9 8,600 | 1,650 0.054 0.72
6 10,500 | 2,600 0.09 1.08 9,300 2,350 0.075 0.9 8,600 | 1,650 0.045 0.72
8 9,550 | 2,250 0.072 1.08 8,600 1,730 0.06 0.9 7,650 | 1,250 0.036 0.72
10 9,550 | 2,250 0.072 1.08 8,600 1,730 0.06 0.9 7,650 | 1,250 0.036 0.72
RO3 12 9,550 | 2,250 0.072 1.08 8,600 1,730 0.06 0.9 7,650 | 1,250 0.036 0.72
16 8,500 1,800 0.05 0.864 7,650 1,370 0.042 0.72 6,800 990 0.025 0.576
20 7,400 | 1,490 0.032 0.734 6,700 1,130 0.027 0.612 5,950 830 0.016 0.49
25 7,100 1,250 0.022 0.648 6,400 960 0.018 0.54 5,700 690 0.011 0.432
30 6,900 1,140 0.014 0.324 6,200 870 0.012 0.27 5,500 630 0.007 0.216
35 6,350 990 0.011 0.216 5,700 750 0.009 0.18 5,100 560 0.005 0.144
4 10,500 | 2,600 0.18 1.08 9,300 | 2,350 0.15 0.9 8,600 | 1,650 0.09 0.72
6 10,500 | 2,600 0.15 1.08 9,300 2,350 0.125 0.9 8,600 | 1,650 0.075 0.72
8 9,550 | 2,250 0.12 1.08 8,600 1,730 0.1 0.9 7,650 | 1,250 0.06 0.72
10 9,550 | 2,250 0.12 1.08 8,600 1,730 0.1 0.9 7,650 | 1,250 0.06 0.72
RO.5 12 9,550 | 2,250 0.09 1.08 8,600 1,730 0.075 0.9 7,650 | 1,250 0.045 0.72
16 8,500 1,800 0.062 0.864 7,650 1,370 0.052 0.72 6,800 990 0.031 0.576
20 7,400 | 1,490 0.04 0.734 6,700 1,130 0.033 0.612 5,950 830 0.02 0.49
25 7,100 1,250 0.026 0.648 6,400 960 0.022 0.54 5,700 690 0.013 0.432
30 6,900 1,140 0.018 0.324 6,200 870 0.015 0.27 5,500 630 0.009 0.216
35 6,350 990 0.013 0.216 5,700 750 0.011 0.18 5,100 560 0.007 0.144
8 8,650 | 2,550 0.03 1.44 7,800 1,920 0.025 1.2 6,100 | 1,200 0.015 0.96
12 8,650 | 2,550 0.027 1.44 7,800 1,920 0.023 1.2 6,100 | 1,200 0.014 0.96
RO 16 7,150 | 2,050 0.024 1.44 6,450 1,550 0.02 1.2 5,000 970 0.012 0.96
4 : 20 6,750 1,950 0.019 1.224 6,100 1,450 0.016 1.02 4,750 910 0.01 0.816
25 5,950 1,700 0.012 0.979 5,350 1,300 0.01 0.816 4,150 800 0.006 0.653
30 5,550 1,600 0.008 0.893 5,000 1,200 0.007 0.744 3,900 750 0.004 0.595
RO2 8 8,650 | 2,550 0.06 1.44 7,800 1,920 0.05 1.2 6,100 | 1,200 0.03 0.96
) 12 8,650 | 2,550 0.054 1.44 7,800 1,920 0.045 1.2 6,100 | 1,200 0.027 0.96
1. BERRIM RS LARF I,
2. BRI TR HERSILEREIE DAOTIEIRF. H#EFFGER MQL (HZE/9A0) I TN,
3. ERAEFEEINTRFRDINTIRS FRORE. BSRBINTAAR, TR, THEESENE SRR, #HaREREIRE,
4. BRI, kel BRETIEIEN, BIESEREEE, HHRREMTEIRE.

5. #EFSRAIEN (425E) . R (RI6) MTIEA Z IR 075 %,
6. 0.5 LITa;L/D AT 108, MMNISREEABESETR. RIBEIEINESETB RIS
7 RERARRIER T, BiR ERECE T EERIEHAIEE.
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VEIIEREN - TR VEIE 555
INIT#% Hardened Steel-Prehardened Steel Hardened Steel Hardened Steel
Work Material PX5-NAK80-SKD61 STAVAX - HPM38 SKH51-YXR7-HAP40
(~45HRC) (~55HRC) (~66HRC)
p iR BHEERE BiE | HREE iR BERE
IR ES ap ap ae ap
oc | FE o)) o) | i | ™| om [
. 6,450 1,550 0.04 1.2
20 6,750 | 1,950 0.038 1.224 6,100 1,450 0.032 1.02 4,750 910 0.019 0.816
RO.2 25 5,950 | 1,700 0.024 0.979 5,350 1,300 0.02 0.816 4,150 800 0.012 0.653
30 5,550 1,600 0.017 0.893 5,000 1,200 0.014 0.744 3,900 750 0.008 0.595
40 5,150 1,500 0.01 0.432 4,650 1,100 0.008 0.36 3,600 700 0.005 0.288
8 8,650 | 2,550 0.09 1.44 7,800 1,920 0.075 1.2 6,100 | 1,200 0.045 0.96
12 8,650 | 2,550 0.08 1.44 7,800 1,920 0.067 1.2 6,100 | 1,200 0.04 0.96
16 7,150 | 2,050 0.072 1.44 6,450 1,550 0.06 1.2 5,000 970 0.036 0.96
RO.3 20 6,750 1,950 0.058 1.224 6,100 1,450 0.048 1.02 4,750 910 0.029 0.816
25 5,950 1,700 0.036 0.979 5,350 1,300 0.03 0.816 4,150 800 0.018 0.653
30 5,550 1,600 0.025 0.893 5,000 1,200 0.021 0.744 3,900 750 0.013 0.595
40 5,150 1,500 0.014 0.432 4,650 1,100 0.012 0.36 3,600 700 0.007 0.288
8 8,650 | 2,550 0.12 1.44 7,800 1,920 0.1 1.2 6,100 | 1,200 0.06 0.96
4 12 8,650 | 2,550 0.106 1.44 7,800 1,920 0.088 1.2 6,100 | 1,200 0.053 0.96
16 7,150 | 2,050 0.09 1.44 6,450 1,550 0.075 1.2 5,000 970 0.045 0.96
RO5 20 6,750 1,950 0.072 1.224 6,100 1,450 0.06 1.02 4,750 910 0.036 0.816
’ 25 5,950 1,700 0.044 0.979 5,350 1,300 0.037 0.816 4,150 800 0.022 0.653
30 5,550 1,600 0.031 0.893 5,000 1,200 0.026 0.744 3,900 750 0.016 0.595
40 5,150 1,500 0.018 0.432 4,650 1,100 0.015 0.36 3,600 700 0.009 0.288
50 4,550 1,300 0.011 0.259 4,100 980 0.009 0.216 3,150 610 0.005 0.173
8 8,650 | 2,550 0.24 1.44 7,800 1,920 0.2 1.2 6,100 | 1,200 0.12 0.96
12 8,650 | 2,550 0.21 1.44 7,800 1,920 0.175 1.2 6,100 | 1,200 0.105 0.96
16 7,150 | 2,050 0.144 1.44 6,450 1,550 0.12 1.2 5,000 970 0.072 0.96
R1 20 6,750 1,950 0.12 1.224 6,100 1,450 0.1 1.02 4,750 910 0.06 0.816
25 5,950 1,700 0.072 0.979 5,350 1,300 0.06 0.816 4,150 800 0.036 0.653
30 5,550 1,600 0.048 0.893 5,000 1,200 0.04 0.744 3,900 750 0.024 0.595
40 5,150 1,500 0.029 0.432 4,650 1,100 0.024 0.36 3,600 700 0.014 0.288
12 7,200 | 2,900 0.024 2.16 6,500 2,150 0.02 1.8 5,050 | 1,400 0.012 1.44
18 6,100 | 2,400 0.019 1.8 5,500 1,800 0.016 1.5 4,250 | 1,150 0.01 1.2
RO.1 24 5,550 | 2,000 0.01 1.62 5,000 1,500 0.008 1.35 3,850 950 0.005 1.08
30 4,800 1,750 0.007 1.44 4,300 1,300 0.006 1.2 3,350 850 0.004 0.96
48 2,800 1,000 0.005 0.6 2,500 750 0.004 0.5 1,950 500 0.002 0.4
12 7,200 | 2,900 0.048 2.16 6,500 2,150 0.04 1.8 5,050 | 1,400 0.024 1.44
18 6,100 | 2,400 0.038 1.8 5,500 1,800 0.032 1.5 4,250 | 1,150 0.019 1.2
RO.2 24 5,550 | 2,000 0.019 1.62 5,000 1,500 0.016 1.35 3,850 950 0.01 1.08
30 4,800 | 1,750 0.014 1.44 4,300 1,300 0.012 1.2 3,350 850 0.007 0.96
48 2,800 | 1,000 0.01 0.6 2,500 750 0.008 0.5 1,950 500 0.005 0.4
12 7,200 | 2,900 0.072 2.16 6,500 | 2,150 0.06 1.8 5,050 | 1,400 0.036 1.44
18 6,100 | 2,400 0.058 1.8 5,500 1,800 0.048 1.5 4,250 | 1,150 0.029 1.2
6 RO.3 24 5,550 | 2,000 0.029 1.62 5,000 1,500 0.024 1.35 3,850 950 0.014 1.08
30 4,800 | 1,750 0.022 1.44 4,300 1,300 0.018 1.2 3,350 850 0.011 0.96
48 2,800 | 1,000 0.014 0.6 2,500 750 0.012 0.5 1,950 500 0.007 0.4
12 7,200 | 2,900 0.12 2.16 6,500 | 2,150 0.1 1.8 5,050 | 1,400 0.06 1.44
18 6,100 | 2,400 0.096 1.8 5,500 1,800 0.08 1.5 4,250 | 1,150 0.048 1.2 g
RO.5 24 5,550 | 2,000 0.048 1.62 5,000 1,500 0.04 1.35 3,850 950 0.024 1.08 %
30 4,800 | 1,750 0.036 1.44 4,300 1,300 0.03 1.2 3,350 850 0.018 0.96 2
48 2,800 | 1,000 0.24 0.6 2,500 750 0.2 0.5 1,950 500 0.12 0.4 g
12 7,200 | 2,900 0.24 2.16 6,500 | 2,150 0.2 1.8 5,050 | 1,400 0.12 1.44 -
18 6,100 | 2,400 0.192 1.8 5,500 1,800 0.16 1.5 4,250 | 1,150 0.096 1.2 E‘i
R1 24 5,550 | 2,000 0.096 1.62 5,000 1,500 0.08 1.35 3,850 950 0.048 1.08 W
30 4,800 | 1,750 0.072 1.44 4,300 1,300 0.06 1.2 3,350 850 0.036 0.96
48 2,800 | 1,000 0.48 0.6 2,500 750 0.4 0.5 1,950 500 0.24 0.4
TEIRE
Depth of Cut

AE-CPR4-H

1. Use arigid and precise machine and holder.

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

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

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

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

6. 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.

&



A E'C P R4' H tJJ ﬁ“%#FE)ﬁ% Cutting Condition

@UE@J‘E’U (%%&*%EHHI) Side Milling (Contour Line Finish Milling)

VEIIREN - FREEEN EIEREN VRSN
INIT#% Hardened Steel-Prehardened Steel Hardened Steel Hardened Steel
Work Material PX5-NAK80-SKD61 STAVAX - HPM38 SKH51-YXR7-HAP40
(~45HRC) (~55HRC) (~66HRC)
e w i) (om0 min) | (mumin | (mm) i) (om0

0.5 | 50,000 700 0.006 0.007 | 43,000 550 0.005 0.006 | 43,000 520 0.003 0.005
RO.02 1 47,500 680 0.006 0.007 | 40,500 520 0.005 0.006 | 40,500 490 0.003 0.005
1.5 | 45,000 540 0.005 0.006 | 38,000 420 0.004 0.005 38,000 400 0.002 0.004
0.2 2 42,000 300 0.004 0.006 | 35,500 230 0.003 0.005 35,500 220 0.002 0.004
’ 0.5 | 50,000 700 0.006 0.007 | 43,000 550 0.005 0.006 | 43,000 520 0.003 0.005
RO.05 1 47,500 680 0.006 0.007 | 40,500 520 0.005 0.006 | 40,500 490 0.003 0.005
1.5 | 45,000 540 0.005 0.006 | 38,000 420 0.004 0.005 38,000 400 0.002 0.004
2 42,000 300 0.004 0.006 | 35,500 230 0.003 0.005 35,500 220 0.002 0.004
1 43,000 850 0.006 0.011 38,000 690 0.005 0.009 | 33,500 530 0.003 0.007
1.5 [ 40,000 740 0.006 0.011 35,000 590 0.005 0.009 | 30,500 440 0.003 0.007
R0.02 2 36,000 610 0.005 0.01 32,000 500 0.004 0.008 | 28,000 370 0.002 0.006
2.5 | 32,000 480 0.004 0.01 28,000 380 0.003 0.008 [ 24,500 290 0.002 0.006
03 3 28,000 220 0.002 0.008 | 24,500 180 0.002 0.007 21,500 130 0.001 0.006
: 1 43,000 850 0.006 0.011 38,000 690 0.005 0.009 | 33,500 530 0.003 0.007
1.5 | 40,000 740 0.006 0.011 35,000 590 0.005 0.009 | 30,500 440 0.003 0.007
RO0.05 2 36,000 610 0.005 0.01 32,000 500 0.004 0.008 | 28,000 370 0.002 0.006
2.5 | 32,000 480 0.004 0.01 28,000 380 0.003 0.008 | 24,500 290 0.002 0.006
3 28,000 220 0.002 0.008 | 24,500 180 0.002 0.007 | 21,500 130 0.001 0.006

1 39,500 1,510 0.007 0.014 | 32,000 1,170 0.006 0.012 28,500 820 0.004 0.01

1.5 | 39,500 1,510 0.007 0.014 | 32,000 1,170 0.006 0.012 28,500 820 0.004 0.01

RO.02 2 37,000 1,370 0.007 0.014 | 30,500 1,050 0.006 0.012 27,000 750 0.004 0.01
2.5 | 33,500 1,130 0.006 0.012 | 27,500 870 0.005 0.01 24,500 620 0.003 0.008
3 30,500 950 0.005 0.01 25,000 720 0.004 0.008 | 22,500 510 0.002 0.006
4 28,500 760 0.002 0.007 | 23,500 590 0.002 0.006 | 20,500 420 0.001 0.005

1 39,500 | 1,510 0.007 0.014 | 32,000 1,170 0.006 0.012 | 28,500 820 0.004 0.01

04 1.5 | 39,500 1,510 0.007 0.014 | 32,000 1,170 0.006 0.012 | 28,500 820 0.004 0.01

RO.05 2 37,000 1,370 0.007 0.014 | 30,500 1,050 0.006 0.012 27,000 750 0.004 0.01
2.5 | 33,500 | 1,130 0.006 0.012 | 27,500 870 0.005 0.01 24,500 620 0.003 0.008
3 30,500 950 0.005 0.01 25,000 720 0.004 0.008 | 22,500 510 0.002 0.006
4 28,500 760 0.002 0.007 | 23,500 590 0.002 0.006 | 20,500 420 0.001 0.005

1 39,500 | 1,510 0.012 0.014 | 32,000 1,170 0.01 0.012 | 28,500 820 0.006 0.01

RO.1 2 37,000 1,370 0.012 0.014 | 30,500 1,050 0.01 0.012 27,000 750 0.006 0.01
’ 3 30,500 950 0.008 0.01 25,000 720 0.007 0.008 | 22,500 510 0.004 0.006
4 28,500 760 0.005 0.007 | 23,500 590 0.004 0.006 | 20,500 420 0.002 0.005
1 34,500 | 1,460 0.007 0.018 | 28,500 1,170 0.006 0.015 | 24,000 870 0.004 0.012
2 34,500 1,460 0.007 0.018 | 28,500 1,170 0.006 0.015 24,000 870 0.004 0.012

RO.02 3 32,500 1,230 0.007 0.016 | 27,000 990 0.006 0.013 22,500 740 0.004 0.01
4 26,500 900 0.004 0.012 | 22,500 720 0.003 0.01 18,500 540 0.002 0.008
5 25,000 740 0.002 0.008 | 20,500 590 0.002 0.007 17,500 440 0.001 0.006
6 23,000 650 0.001 0.007 19,000 510 0.001 0.006 16,000 390 0.001 0.005
1 34,500 | 1,460 0.007 0.018 [ 28,500 1,170 0.006 0.015 [ 24,000 870 0.004 0.012
2 34,500 1,460 0.007 0.018 | 28,500 1,170 0.006 0.015 24,000 870 0.004 0.012

05 | RO.OS 3 32,500 1,230 0.007 0.016 | 27,000 990 0.006 0.013 22,500 740 0.004 0.01
’ : 4 26,500 900 0.004 0.012 | 22,500 720 0.003 0.01 18,500 540 0.002 0.008
5 25,000 740 0.002 0.008 | 20,500 590 0.002 0.007 17,500 440 0.001 0.006
6 23,000 650 0.001 0.007 19,000 510 0.001 0.006 16,000 390 0.001 0.005
1 34,500 1,460 0.012 0.018 | 28,500 1,170 0.01 0.015 24,000 870 0.006 0.012
2 34,500 | 1,460 0.012 0.018 | 28,500 1,170 0.01 0.015 [ 24,000 870 0.006 0.012

RO.1 3 32,500 1,230 0.012 0.016 | 27,000 990 0.01 0.013 22,500 740 0.006 0.01
’ 4 26,500 900 0.007 0.012 | 22,500 720 0.006 0.01 18,500 540 0.004 0.008
5 25,000 740 0.005 0.008 | 20,500 590 0.004 0.007 | 17,500 440 0.002 0.006
6 23,000 650 0.004 0.007 19,000 510 0.003 0.006 16,000 390 0.002 0.005
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VEIIEREN - TR 3R & R4
INT##L Hardened Steel-Prehardened Steel Hardened Steel Hardened Steel
Work Material PX5-NAK80-SKD61 STAVAX - HPM38 SKH51-YXR7-HAP40
(~45HRC) (~55HRC) (~66HRC)
y _ 5 SIS - SHATEE 3 SO
73? RE QEJF f‘i]i L#szfg (gﬁ) f.e%f’ &Fnej. (gr?q) (,3,?,, f‘ii ]&Fneﬁfs (mm)
(min™) (mm/min) (min™) (mm/min) (min™) (mm/min)
1 31,000 1,580 0.007 0.022 26,500 1,280 0.006 0.018 | 24,000 | 1,040 0.004 0.014
RO.05 2 31,000 | 1,580 0.007 0.022 | 26,500 1,280 0.006 0.018 | 24,000 | 1,040 0.004 0.014
4 26,000 1,110 0.006 0.014 | 22,000 900 0.005 0.012 20,000 740 0.003 0.01
06 6 22,500 800 0.002 0.011 19,000 650 0.002 0.009 17,000 530 0.001 0.007
’ 1 31,000 | 1,580 0.014 0.022 | 26,500 1,280 0.012 0.018 | 24,000 | 1,040 0.007 0.014
RO.1 2 31,000 1,580 0.014 0.022 | 26,500 1,280 0.012 0.018 | 24,000 | 1,040 0.007 0.014
’ 4 26,000 1,110 0.011 0.014 | 22,000 900 0.009 0.012 20,000 740 0.005 0.01
6 22,500 800 0.005 0.011 19,000 650 0.004 0.009 17,000 530 0.002 0.007
1. 30,000 1,800 0.007 0.026 | 26,000 1,560 0.006 0.022 24,000 | 1,220 0.004 0.018
R0.02 2 30,000 1,800 0.007 0.026 | 26,000 1,560 0.006 0.022 24,000 | 1,220 0.004 0.018
4 27,000 | 1,420 0.005 0.019 | 23,500 | 1,210 0.004 0.016 | 21,500 940 0.002 0.013
6 22,500 980 0.002 0.012 | 19,500 830 0.002 0.01 18,000 650 0.001 0.008
1. 30,000 1,800 0.007 0.026 | 26,000 1,560 0.006 0.022 | 24,000 | 1,220 0.004 0.018
0.7 RO.05 2 30,000 1,800 0.007 0.026 | 26,000 1,560 0.006 0.022 24,000 | 1,220 0.004 0.018
’ 4 27,000 | 1,420 0.005 0.019 | 23,500 1,210 0.004 0.016 | 21,500 940 0.002 0.013
6 22,500 980 0.002 0.012 19,500 830 0.002 0.01 18,000 650 0.001 0.008
2 30,000 1,800 0.018 0.026 | 26,000 1,560 0.015 0.022 24,000 | 1,220 0.009 0.018
RO.1 4 27,000 | 1,420 0.014 0.019 | 23,500 | 1,210 0.012 0.016 | 21,500 940 0.007 0.013
6 22,500 980 0.011 0.012 19,500 830 0.009 0.01 18,000 650 0.005 0.008
2 31,000 | 2,200 0.012 0.024 | 27,500 1,880 0.01 0.02 25,500 | 1,400 0.006 0.016
RO0.05 4 29,000 1,800 0.01 0.024 | 25,500 1,580 0.008 0.02 23,500 | 1,190 0.005 0.016
6 23,500 1,280 0.007 0.017 | 21,000 1,080 0.006 0.014 19,500 830 0.004 0.011
2 31,000 | 2,200 0.022 0.024 | 27,500 1,880 0.018 0.02 25,500 | 1,400 0.011 0.016
08 RO.1 4 29,000 1,800 0.018 0.024 | 25,500 1,580 0.015 0.02 23,500 | 1,190 0.009 0.016
’ 6 23,500 | 1,280 0.014 0.017 | 21,000 1,080 0.012 0.014 [ 19,500 830 0.007 0.011
2 31,000 | 2,200 0.029 0.024 | 27,500 1,880 0.024 0.02 25,500 | 1,400 0.014 0.016
RO2 4 29,000 1,800 0.024 0.024 | 25,500 1,580 0.02 0.02 23,500 | 1,190 0.012 0.016
6 23,500 | 1,280 0.019 0.017 | 21,000 | 1,080 0.016 0.014 [ 19,500 830 0.01 0.011
8 22,000 1,040 0.01 0.012 19,500 890 0.008 0.01 18,000 680 0.005 0.008
09 | ROA 4 28,000 | 2,020 0.018 0.03 25,000 1,690 0.015 0.025 23,000 | 1,330 0.009 0.02
8 21,500 | 1,360 0.011 0.024 | 19,000 | 1,140 0.009 0.02 17,500 890 0.005 0.016
2 29,500 | 2,520 0.01 0.036 | 26,500 2,120 0.008 0.03 24,500 | 1,700 0.005 0.024
3 27,000 | 2,250 0.01 0.036 | 24,500 1,880 0.008 0.03 22,500 | 1,500 0.005 0.024
R0.02 4 27,000 | 2,250 0.007 0.036 | 24,500 1,880 0.006 0.03 22,500 | 1,500 0.004 0.024
’ 6 24,000 1,800 0.007 0.032 21,500 1,500 0.006 0.027 | 20,000 | 1,200 0.004 0.022
8 21,000 1,430 0.004 0.025 19,000 1,190 0.003 0.021 17,500 930 0.002 0.017
10 19,500 1,160 0.004 0.018 17,500 960 0.003 0.015 16,500 770 0.002 0.012
2 29,500 | 2,520 0.01 0.036 | 26,500 | 2,120 0.008 0.03 24,500 | 1,700 0.005 0.024
3 27,000 | 2,250 0.01 0.036 | 24,500 1,880 0.008 0.03 22,500 | 1,500 0.005 0.024
4 27,000 | 2,250 0.007 0.036 | 24,500 1,880 0.006 0.03 22,500 | 1,500 0.004 0.024
R0.05 6 24,000 | 1,800 0.007 0.032 | 21,500 | 1,500 0.006 0.027 | 20,000 | 1,200 0.004 0.022 g
1 8 21,000 1,430 0.004 0.025 19,000 1,190 0.003 0.021 17,500 930 0.002 0.017 5
10 19,500 1,160 0.004 0.018 17,500 960 0.003 0.015 16,500 770 0.002 0.012 é
12 18,000 1,010 0.004 0.016 16,000 840 0.003 0.013 15,000 660 0.002 0.01 §'
2 29,500 | 2,520 0.024 0.036 26,500 2,120 0.02 0.03 24,500 | 1,700 0.012 0.024 -
3 27,000 | 2,250 0.024 0.036 | 24,500 1,880 0.02 0.03 22,500 | 1,500 0.012 0.024 E{(
4 27,000 | 2,250 0.018 0.036 | 24,500 1,880 0.015 0.03 22,500 | 1,500 0.009 0.024 ¥
RO.1 6 24,000 1,800 0.018 0.032 | 21,500 1,500 0.015 0.027 20,000 | 1,200 0.009 0.022
8 21,000 1,430 0.011 0.025 19,000 1,190 0.009 0.021 17,500 930 0.005 0.017
10 19,500 1,160 0.007 0.018 17,500 960 0.006 0.015 16,500 770 0.004 0.012
12 18,000 | 1,010 0.005 0.016 | 16,000 840 0.004 0.013 [ 15,000 660 0.002 0.01
16 14,500 710 0.004 0.012 13,000 590 0.003 0.01 12,000 480 0.002 0.008

AE-CPR4-H

1. Use arigid and precise machine and holder.
2.When machining carbon steels or hardened steels, using MQL(Minimum Quantity Lubrication / mist coolant) is recommended.
3. The above condition shows an approximate standard for contouring operation(side milling) with a low machining load.
If abnormal cutting sounds, vibration or chattering occur depending on the machining shape, cutting amount, rigidity of the machine or work holding
condition, etc., please adjust the speed, feed and the depth of cut.
4. Adjust the speed, feed rate, and depth of cut if chattering, vibration or abnormal grinding sounds occur.
5. Helical or ramp milling is recommended during the approach of a Z cut.
6. 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. 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.
8.When RPM are insufficient, please reduce the RPM and feed rates at same ratio as listed above.
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A E'C P R4' H tJJ ﬁ“%#FE)ﬁ% Cutting Condition

 FROM |
MIEIEI (ZEEEFENNT) side Miling (Contour Line Finish Milling)

VB[R4 - FEEEN & IR 3R
INT#% Hardened Steel-Prehardened Steel Hardened Steel Hardened Steel
Work Material PX5-NAK80-SKD61 STAVAX - HPM38 SKH51-YXR7-HAP40
(~45HRC) (~55HRC) (~66HRC)
P — 3 AR . AR 5 SHHUAERS
22 re | e i 2 et || 20 | 2e R
(min™) (mm/min) (min™) (mm/min) (min™) (mm/min)

RO.1 20 12,000 510 0.002 0.011 11,000 420 0.002 0.009 10,000 340 0.001 0.007
2 29,500 | 2,520 0.036 0.036 | 26,500 | 2,120 0.03 0.03 24,500 | 1,700 0.018 0.024
3 27,000 | 2,250 0.036 0.036 | 24,500 1,880 0.03 0.03 22,500 | 1,500 0.018 0.024
4 27,000 | 2,250 0.024 0.036 | 24,500 1,880 0.02 0.03 22,500 | 1,500 0.012 0.024
6 24,000 | 1,800 0.024 0.032 | 21,500 | 1,500 0.02 0.027 | 20,000 | 1,200 0.012 0.022
RO.2 8 21,000 1,430 0.014 0.025 19,000 1,190 0.012 0.021 17,500 930 0.007 0.017
10 19,500 1,160 0.01 0.018 17,500 960 0.008 0.015 16,500 770 0.005 0.012

12 18,000 1,010 0.007 0.016 16,000 840 0.006 0.013 15,000 660 0.004 0.01
16 14,500 710 0.005 0.012 13,000 590 0.004 0.01 12,000 470 0.002 0.008
1 20 12,000 510 0.004 0.011 11,000 420 0.003 0.009 10,000 330 0.002 0.007
2 29,500 | 2,520 0.043 0.036 | 26,500 2,120 0.036 0.03 24,500 | 1,700 0.022 0.024
3 27,000 | 2,250 0.043 0.036 | 24,500 1,880 0.036 0.03 22,500 | 1,500 0.022 0.024
4 27,000 | 2,250 0.036 0.036 | 24,500 1,880 0.03 0.03 22,500 | 1,500 0.018 0.024
6 24,000 1,800 0.036 0.032 | 21,500 1,500 0.03 0.027 20,000 | 1,200 0.018 0.022
RO.3 8 21,000 | 1,430 0.022 0.025 | 19,000 | 1,190 0.018 0.021 17,500 930 0.011 0.017
10 19,500 1,160 0.014 0.018 17,500 960 0.012 0.015 16,500 770 0.007 0.012

12 18,000 1,010 0.011 0.016 16,000 840 0.009 0.013 15,000 660 0.005 0.01
16 14,500 710 0.007 0.012 | 13,000 590 0.006 0.01 12,000 470 0.004 0.008
20 12,000 510 0.006 0.011 11,000 420 0.005 0.009 10,000 330 0.003 0.007
6 22,500 | 2,180 0.019 0.043 21,000 1,880 0.016 0.036 19,000 | 1,440 0.01 0.029
RO.2 8 20,000 | 1,730 0.011 0.034 | 18,500 1,470 0.009 0.028 | 17,000 | 1,140 0.005 0.022
12 10 18,500 | 1,500 0.006 0.025 17,500 | 1,290 0.005 0.021 16,000 | 1,010 0.003 0.017
: 6 22,500 | 2,180 0.029 0.043 21,000 1,880 0.024 0.036 19,000 | 1,440 0.014 0.029
RO.3 8 20,000 | 1,730 0.016 0.034 | 18,500 | 1,470 0.013 0.028 | 17,000 | 1,140 0.008 0.022
10 18,500 | 1,500 0.01 0.025 | 17,500 | 1,290 0.008 0.021 16,000 | 1,010 0.005 0.017
3 22,000 | 2,900 0.007 0.054 19,500 2,420 0.006 0.045 17,000 | 1,740 0.004 0.036
4 22,000 | 2,900 0.007 0.054 19,500 2,420 0.006 0.045 17,000 | 1,740 0.004 0.036
6 21,000 | 2,630 0.006 0.054 | 18,500 | 2,180 0.005 0.045 16,000 | 1,580 0.003 0.036
R0.05 8 20,000 | 2,250 0.006 0.054 17,500 1,880 0.005 0.045 15,500 | 1,370 0.003 0.036
10 17,500 1,880 0.048 0.043 15,500 1,580 0.04 0.036 13,500 | 1,140 0.024 0.029
12 16,500 | 1,650 0.036 0.037 | 14,500 1,370 0.03 0.031 12,500 | 1,010 0.018 0.025
16 11,000 960 0.024 0.026 10,000 800 0.02 0.022 8,650 590 0.012 0.018
3 22,000 | 2,900 0.014 0.054 19,500 2,420 0.012 0.045 17,000 | 1,740 0.007 0.036
4 22,000 | 2,900 0.014 0.054 19,500 2,420 0.012 0.045 17,000 | 1,740 0.007 0.036
6 21,000 | 2,630 0.012 0.054 18,500 2,180 0.01 0.045 16,000 | 1,580 0.006 0.036
RO.1 8 20,000 | 2,250 0.012 0.054 17,500 1,880 0.01 0.045 15,500 | 1,370 0.006 0.036
10 17,500 1,880 0.108 0.043 15,500 1,580 0.09 0.036 13,500 | 1,140 0.054 0.029
12 16,500 | 1,650 0.072 0.037 | 14,500 | 1,370 0.06 0.031 12,500 | 1,010 0.036 0.025
1.5 16 11,000 960 0.048 0.026 10,000 800 0.04 0.022 8,650 590 0.024 0.018
3 22,000 | 2,900 0.029 0.054 19,500 2,420 0.024 0.045 17,000 | 1,740 0.014 0.036
4 22,000 | 2,900 0.029 0.054 | 19,500 | 2,420 0.024 0.045 17,000 | 1,740 0.014 0.036
6 21,000 | 2,630 0.024 0.054 18,500 2,180 0.02 0.045 16,000 | 1,580 0.012 0.036
RO.2 8 20,000 | 2,250 0.024 0.054 17,500 1,880 0.02 0.045 15,500 | 1,370 0.012 0.036
10 17,500 | 1,880 0.022 0.043 15,500 1,580 0.018 0.036 | 13,500 | 1,140 0.011 0.029
12 16,500 1,650 0.014 0.037 14,500 1,370 0.012 0.031 12,500 | 1,010 0.007 0.025
16 11,000 960 0.01 0.026 10,000 800 0.008 0.022 8,650 590 0.005 0.018
3 22,000 | 2,900 0.043 0.054 19,500 2,420 0.036 0.045 17,000 | 1,740 0.022 0.036
4 22,000 | 2,900 0.043 0.054 19,500 2,420 0.036 0.045 17,000 | 1,740 0.022 0.036
RO3 6 21,000 | 2,630 0.036 0.054 18,500 | 2,180 0.03 0.045 16,000 | 1,580 0.018 0.036
’ 8 20,000 | 2,250 0.036 0.054 17,500 1,880 0.03 0.045 15,500 | 1,370 0.018 0.036
10 17,500 | 1,880 0.032 0.043 15,500 1,580 0.027 0.036 | 13,500 | 1,140 0.016 0.029
12 16,500 1,650 0.022 0.037 14,500 1,370 0.018 0.031 12,500 | 1,010 0.011 0.025
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VEIIEREN - TR VEIE & R4
INT##L Hardened Steel-Prehardened Steel Hardened Steel Hardened Steel
Work Material PX5-NAK80-SKD61 STAVAX - HPM38 SKH51-YXR7-HAP40
(~45HRC) (~55HRC) (~66HRC)
_ 5 SHEUATRS e AR 5 SHHOSERS
R T e || ap | ac e
g (min™) (mm/min) (sa) (min™) (mm/min) {ais) (mm) (min™) (mm/min) (fwia)
RO.3 16 11,000 960 0.014 0.026 10,000 800 0.012 0.022 8,650 590 0.007 0.018
3 22,000 | 2,900 0.072 0.054 | 19,500 | 2,420 0.06 0.045 17,000 | 1,740 0.036 0.036
4 22,000 | 2,900 0.072 0.054 19,500 2,420 0.06 0.045 17,000 | 1,740 0.036 0.036
15 6 21,000 | 2,630 0.06 0.054 18,500 2,180 0.05 0.045 16,000 | 1,580 0.03 0.036
’ RO.5 8 20,000 | 2,250 0.06 0.054 | 17,500 1,880 0.05 0.045 15,500 | 1,370 0.03 0.036
10 17,500 1,880 0.054 0.043 15,500 1,580 0.045 0.036 13,500 | 1,140 0.027 0.029
12 16,500 1,650 0.036 0.037 14,500 1,370 0.03 0.031 12,500 | 1,010 0.018 0.025
16 11,000 960 0.024 0.026 10,000 800 0.02 0.022 8,650 590 0.012 0.018
4 18,000 | 3,300 0.01 0.072 17,500 | 2,900 0.008 0.06 16,500 | 2,450 0.005 0.048
6 17,500 | 3,100 0.01 0.072 17,000 2,700 0.008 0.06 16,000 | 2,300 0.005 0.048
8 16,500 | 2,780 0.01 0.072 16,000 2,400 0.008 0.06 15,000 | 2,030 0.005 0.048
R0.05| 10 15,500 | 2,480 0.01 0.072 | 15,500 | 2,180 0.008 0.06 14,500 | 1,800 0.005 0.048
12 14,500 | 2,250 0.01 0.065 14,500 1,950 0.008 0.054 13,500 | 1,580 0.005 0.043
16 13,000 1,730 0.006 0.05 12,500 1,500 0.005 0.042 12,000 | 1,250 0.003 0.034
20 12,000 | 1,410 0.004 0.036 | 11,500 1,230 0.003 0.03 11,000 | 1,020 0.002 0.024
4 18,000 | 3,300 0.018 0.072 17,500 2,900 0.015 0.06 16,500 | 2,450 0.009 0.048
6 17,500 | 3,100 0.018 0.072 17,000 2,700 0.015 0.06 16,000 | 2,300 0.009 0.048
8 16,500 | 2,780 0.018 0.072 16,000 | 2,400 0.015 0.06 15,000 | 2,030 0.009 0.048
RO.1 10 15,500 | 2,480 0.018 0.072 15,500 2,180 0.015 0.06 14,500 | 1,800 0.009 0.048
12 14,500 | 2,250 0.018 0.065 14,500 1,950 0.015 0.054 13,500 | 1,580 0.009 0.043
16 13,000 | 1,730 0.011 0.05 12,500 1,500 0.009 0.042 12,000 | 1,250 0.005 0.034
20 12,000 1,410 0.007 0.036 11,500 1,230 0.006 0.03 11,000 | 1,020 0.004 0.024
25 11,000 1,200 0.005 0.032 11,000 1,050 0.004 0.027 10,000 870 0.002 0.022
4 18,000 | 3,300 0.024 0.072 17,500 2,900 0.02 0.06 16,500 | 2,450 0.012 0.048
6 17,500 | 3,100 0.024 0.072 17,000 | 2,700 0.02 0.06 16,000 | 2,300 0.012 0.048
8 16,500 | 2,780 0.024 0.072 16,000 2,400 0.02 0.06 15,000 | 2,030 0.012 0.048
2 RO.2 10 15,500 | 2,480 0.024 0.072 15,500 2,180 0.02 0.06 14,500 | 1,800 0.012 0.048
12 14,500 | 2,250 0.024 0.065 14,500 1,950 0.02 0.054 | 13,500 | 1,580 0.012 0.043
16 13,000 1,730 0.014 0.05 12,500 1,500 0.012 0.042 12,000 | 1,250 0.007 0.034
20 12,000 1,410 0.01 0.036 11,500 1,230 0.008 0.03 11,000 | 1,020 0.005 0.024
25 11,000 | 1,200 0.007 0.032 11,000 1,050 0.006 0.027 10,000 870 0.004 0.022
4 18,000 | 3,300 0.036 0.072 17,500 2,900 0.03 0.06 16,500 | 2,450 0.018 0.048
6 17,500 | 3,100 0.036 0.072 17,000 2,700 0.03 0.06 16,000 | 2,300 0.018 0.048
8 16,500 | 2,780 0.036 0.072 | 16,000 | 2,400 0.03 0.06 15,000 | 2,030 0.018 0.048
RO.3 10 15,500 | 2,480 0.036 0.072 15,500 | 2,180 0.03 0.06 14,500 | 1,800 0.018 0.048
12 14,500 | 2,250 0.036 0.065 14,500 1,950 0.03 0.054 13,500 | 1,580 0.018 0.043
16 13,000 1,730 0.022 0.05 12,500 1,500 0.018 0.042 12,000 | 1,250 0.011 0.034
20 12,000 | 1,410 0.014 0.036 11,500 1,230 0.012 0.03 11,000 | 1,020 0.007 0.024
4 18,000 | 3,300 0.06 0.072 17,500 2,900 0.05 0.06 16,500 | 2,450 0.03 0.048
6 17,500 | 3,100 0.06 0.072 17,000 2,700 0.05 0.06 16,000 | 2,300 0.03 0.048
8 16,500 | 2,780 0.06 0.072 16,000 | 2,400 0.05 0.06 15,000 | 2,030 0.03 0.048 g
RO.5 10 15,500 | 2,480 0.06 0.072 15,500 2,180 0.05 0.06 14,500 | 1,800 0.03 0.048 %
’ 12 14,500 | 2,250 0.06 0.065 14,500 1,950 0.05 0.054 13,500 | 1,580 0.03 0.043 2
16 13,000 | 1,730 0.036 0.05 12,500 1,500 0.03 0.042 12,000 | 1,250 0.018 0.034 g
20 12,000 1,410 0.024 0.036 11,500 1,230 0.02 0.03 11,000 | 1,020 0.012 0.024 -
25 11,000 1,200 0.018 0.032 11,000 1,050 0.015 0.027 10,000 870 0.009 0.022 E{(
10 13,000 | 2,780 0.012 0.09 13,000 2,100 0.01 0.075 12,000 | 2,030 0.006 0.06 ¥
RO.1 20 10,000 | 1,730 0.007 0.062 10,000 1,340 0.006 0.052 9,450 | 1,250 0.004 0.042
25 30 8,500 1,400 0.004 0.036 8,500 1,080 0.003 0.03 8,000 | 1,000 0.002 0.024
: 10 13,000 | 2,780 0.024 0.09 13,000 2,100 0.02 0.075 12,000 | 2,030 0.012 0.06
RO.2 20 10,000 | 1,730 0.014 0.062 10,000 1,340 0.012 0.052 9,450 | 1,250 0.007 0.042
30 8,500 1,400 0.007 0.036 8,500 1,080 0.006 0.03 8,000 | 1,000 0.004 0.024

AE-CPR4-H

1. Use arigid and precise machine and holder.
2.When machining carbon steels or hardened steels, using MQL(Minimum Quantity Lubrication / mist coolant) is recommended.
3. The above condition shows an approximate standard for contouring operation(side milling) with a low machining load.
If abnormal cutting sounds, vibration or chattering occur depending on the machining shape, cutting amount, rigidity of the machine or work holding
condition, etc., please adjust the speed, feed and the depth of cut.
4. Adjust the speed, feed rate, and depth of cut if chattering, vibration or abnormal grinding sounds occur.
5. Helical or ramp milling is recommended during the approach of a Z cut.
6. 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. 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.
8.When RPM are insufficient, please reduce the RPM and feed rates at same ratio as listed above.

&

ED @



A E'C P R4' H tJJ ﬁ“%#FE?ﬁ% Cutting Condition

@
MIELIEI(Z222FEINT) side Milling (Contour Line Finish Milling)
VBB - TR EIEREN VAR
INT#% Hardened Steel-Prehardened Steel Hardened Steel Hardened Steel
Work Material PX5-NAK80-SKD61 STAVAX - HPM38 SKH51-YXR7-HAP40
(~45HRC) (~55HRQC) (~66HRC)
M | RE | T | e Crees | 3P o | Tnr | ap | ac e Y
e W (min) (mm/min) () (min™) (mm/min) (i) (mm) (min™) (mm/min) (i)
10 13,000 2,780 0.036 0.09 13,000 2,100 0.03 0.075 12,000 | 2,030 0.018 0.06
RO.3 20 10,000 1,730 0.022 0.062 10,000 1,340 0.018 0.052 9,450 1,250 0.011 0.042
25 30 8,500 1,400 0.011 0.036 8,500 1,080 0.009 0.03 8,000 1,000 0.005 0.024
’ 10 13,000 2,780 0.06 0.09 13,000 2,100 0.05 0.075 12,000 | 2,030 0.03 0.06
RO.5 20 10,000 1,730 0.036 0.062 10,000 1,340 0.03 0.052 9,450 1,250 0.018 0.042
30 8,500 1,400 0.018 0.036 8,500 1,080 0.015 0.03 8,000 1,000 0.009 0.024
4 14,000 4,100 0.012 0.108 13,000 2,850 0.01 0.09 12,000 | 2,250 0.006 0.072
6 12,500 3,600 0.012 0.108 11,500 2,500 0.01 0.09 10,500 1,950 0.006 0.072
8 12,000 3,000 0.012 0.096 11,000 2,100 0.01 0.08 10,000 1,650 0.006 0.064
RO.1 10 12,000 3,000 0.012 0.096 11,000 2,100 0.01 0.08 10,000 1,650 0.006 0.064
12 12,000 3,000 0.012 0.096 11,000 2,100 0.01 0.08 10,000 1,650 0.006 0.064
16 10,500 2,400 0.012 0.096 9,600 1,730 0.01 0.08 9,000 1,320 0.006 0.064
20 9,300 2,030 0.012 0.077 8,400 1,410 0.01 0.064 7,850 1,100 0.006 0.051
25 8,900 1,650 0.007 0.058 8,050 1,200 0.006 0.048 7,550 920 0.004 0.038
4 14,000 4,100 0.024 0.108 13,000 2,850 0.02 0.09 12,000 | 2,250 0.012 0.072
6 12,500 3,600 0.024 0.108 11,500 2,500 0.02 0.09 10,500 1,950 0.012 0.072
8 12,000 3,000 0.024 0.096 11,000 2,100 0.02 0.08 10,000 1,650 0.012 0.064
10 12,000 3,000 0.024 0.096 11,000 2,100 0.02 0.08 10,000 1,650 0.012 0.064
RO.2 12 12,000 3,000 0.024 0.096 11,000 2,100 0.02 0.08 10,000 1,650 0.012 0.064
16 10,500 2,400 0.024 0.096 9,600 1,730 0.02 0.08 9,000 1,320 0.012 0.064
20 9,300 2,030 0.024 0.077 8,400 1,410 0.02 0.064 7,850 1,100 0.012 0.051
25 8,900 1,650 0.014 0.058 8,050 1,200 0.012 0.048 7,550 920 0.007 0.038
30 8,600 1,500 0.01 0.048 7,800 1,080 0.008 0.04 7,300 840 0.005 0.032
35 7,950 1,320 0.007 0.043 7,200 950 0.006 0.036 6,750 720 0.004 0.029
3 4 14,000 4,100 0.036 0.108 13,000 2,850 0.03 0.09 12,000 | 2,250 0.018 0.072
6 12,500 3,600 0.036 0.108 11,500 2,500 0.03 0.09 10,500 1,950 0.018 0.072
8 12,000 3,000 0.036 0.096 11,000 2,100 0.03 0.08 10,000 1,650 0.018 0.064
10 12,000 3,000 0.036 0.096 11,000 2,100 0.03 0.08 10,000 1,650 0.018 0.064
RO3 12 12,000 3,000 0.036 0.096 11,000 2,100 0.03 0.08 10,000 1,650 0.018 0.064
16 10,500 2,400 0.036 0.096 9,600 1,730 0.03 0.08 9,000 1,320 0.018 0.064
20 9,300 2,030 0.036 0.077 8,400 1,410 0.03 0.064 7,850 1,100 0.018 0.051
25 8,900 1,650 0.022 0.058 8,050 1,200 0.018 0.048 7,550 920 0.011 0.038
30 8,600 1,500 0.014 0.048 7,800 1,080 0.012 0.04 7,300 840 0.007 0.032
35 7,950 1,320 0.011 0.043 7,200 950 0.009 0.036 6,750 720 0.005 0.029
4 14,000 4,100 0.06 0.108 13,000 2,850 0.05 0.09 12,000 | 2,250 0.03 0.072
6 12,500 3,600 0.06 0.108 11,500 2,500 0.05 0.09 10,500 1,950 0.03 0.072
8 12,000 3,000 0.06 0.096 11,000 2,100 0.05 0.08 10,000 1,650 0.03 0.064
10 12,000 3,000 0.06 0.096 11,000 2,100 0.05 0.08 10,000 1,650 0.03 0.064
RO.5 12 12,000 3,000 0.06 0.096 11,000 2,100 0.05 0.08 10,000 1,650 0.03 0.064
16 10,500 2,400 0.06 0.096 9,600 1,730 0.05 0.08 9,000 1,320 0.03 0.064
20 9,300 2,030 0.06 0.077 8,400 1,410 0.05 0.064 7,850 1,100 0.03 0.051
25 8,900 1,650 0.036 0.058 8,050 1,200 0.03 0.048 7,550 920 0.018 0.038
30 8,600 1,500 0.024 0.048 7,800 1,080 0.02 0.04 7,300 840 0.012 0.032
35 7,950 1,320 0.018 0.043 7,200 950 0.015 0.036 6,750 720 0.009 0.029
8 9,500 3,100 0.012 0.144 8,650 2,550 0.01 0.12 7,800 1,800 0.006 0.096
12 9,500 3,100 0.012 0.144 8,650 2,550 0.01 0.12 7,800 1,800 0.006 0.096
RO.1 16 7,900 2,500 0.012 0.096 7,150 2,050 0.01 0.08 6,450 1,450 0.006 0.064
4 : 20 7,450 2,400 0.012 0.096 6,750 1,950 0.01 0.08 6,100 1,350 0.006 0.064
25 6,550 2,000 0.012 0.086 5,950 1,650 0.01 0.072 5,350 1,150 0.006 0.058
30 6,100 1,650 0.008 0.067 5,550 1,350 0.007 0.056 5,000 960 0.004 0.045
RO2 8 9,500 3,100 0.024 0.144 8,650 2,550 0.02 0.12 7,800 1,800 0.012 0.096
) 12 9,500 3,100 0.024 0.144 8,650 2,550 0.02 0.12 7,800 1,800 0.012 0.096
1. EEFARIMRERITLRFN IR,
2. BIRIEIN T RHE R SIS T AR MDA ERF, ERFFERMQL CRESAD) IR,
3. ERAEFELEINT (ME) AEROTSEN DRSS TRRE, BSRIBINIAR. YR, THEESERE SRR, HHaREERE.
4. BFEER ikah. ETIBISE, BEHEREE, HARETEIRE.
5. ¥EFERAEGN (425E) . IR (RI4R) INTIER Z YNRRIHTI A,

6. 0.5 LATE;L/D XF100Y, HUNOREIERESEUTIR, RIETIEME ST IIEI R M.
7N THEEBERE, BEERR. HARETITIAR,
8. HEAEMIBR T, BE ERARET R AIEE.

@ [ NEXT )



VEEREN - TN BT AN

INT##L Hardened Steel-Prehardened Steel Hardened Steel Hardened Steel
Work Material PX5-NAK80-SKD61 STAVAX - HPM38 SKH51-YXR7-HAP40
(~45HRC) (~55HRC) (~66HRC)
iR BHEERE 5 BiE | HREE e ae iR BERE
Speed Feed Speed Feed Speed Feed
e ) i) | mmimin | ) (mm) e )

7,150 | 2,050 0.02 0.08 .
20 7,450 | 2,400 0.024 0.096 6,750 | 1,950 0.02 0.08 6,100 | 1,350 0.012 0.064
RO.2 25 6,550 | 2,000 0.024 0.086 5950 | 1,650 0.02 0.072 5350 | 1,150 0.012 0.058
30 6,100 | 1,650 0.017 0.067 5,550 | 1,350 0.014 0.056 5,000 960 0.008 0.045
40 5,700 | 1,300 0.01 0.048 5,150 | 1,050 0.008 0.04 4,650 730 0.005 0.032

8 9,500 | 3,100 0.036 0.144 8,650 | 2,550 0.03 0.12 7,800 | 1,800 0.018 0.096
12 9,500 | 3,100 0.036 0.144 8,650 | 2,550 0.03 0.12 7,800 | 1,800 0.018 0.096
16 7,900 | 2,500 0.036 0.096 7,150 | 2,050 0.03 0.08 6,450 | 1,450 0.018 0.064
RO.3 20 7,450 | 2,400 0.036 0.096 6,750 | 1,950 0.03 0.08 6,100 | 1,350 0.018 0.064
25 6,550 | 2,000 0.036 0.086 5950 | 1,650 0.03 0.072 5350 | 1,150 0.018 0.058
30 6,100 | 1,650 0.025 0.067 5,550 | 1,350 0.021 0.056 5,000 960 0.013 0.045
40 5,700 | 1,300 0.014 0.048 5,150 | 1,050 0.012 0.04 4,650 730 0.007 0.032

8 9,500 | 3,100 0.06 0.144 8,650 | 2,550 0.05 0.12 7,800 | 1,800 0.03 0.096
4 12 9,500 | 3,100 0.06 0.144 8,650 | 2,550 0.05 0.12 7,800 | 1,800 0.03 0.096
16 7,900 | 2,500 0.06 0.096 7,150 | 2,050 0.05 0.08 6,450 | 1,450 0.03 0.064
20 7,450 | 2,400 0.06 0.096 6,750 | 1,950 0.05 0.08 6,100 | 1,350 0.03 0.064
25 6,550 | 2,000 0.06 0.086 5950 | 1,650 0.05 0.072 5350 | 1,150 0.03 0.058
30 6,100 | 1,650 0.042 0.067 5,550 | 1,350 0.035 0.056 5,000 960 0.021 0.045
40 5,700 | 1,300 0.024 0.048 5,150 | 1,050 0.02 0.04 4,650 730 0.012 0.032
50 5,000 960 0.018 0.043 4,550 790 0.015 0.036 4,100 550 0.009 0.029

8 9,500 | 3,100 0.096 0.144 8,650 | 2,550 0.08 0.12 7,800 | 1,800 0.048 0.096
12 9,500 | 3,100 0.096 0.144 8,650 | 2,550 0.08 0.12 7,800 | 1,800 0.048 0.096
16 7,900 | 2,500 0.096 0.096 7,150 | 2,050 0.08 0.08 6,450 | 1,450 0.048 0.064
R1 20 7,450 | 2,400 0.096 0.096 6,750 | 1,950 0.08 0.08 6,100 | 1,350 0.048 0.064
25 6,550 | 2,000 0.096 0.086 5950 | 1,650 0.08 0.072 5350 | 1,150 0.048 0.058
30 6,100 | 1,650 0.067 0.067 5,550 | 1,350 0.056 0.056 5,000 960 0.034 0.045
40 5,700 | 1,300 0.038 0.048 5,150 | 1,050 0.032 0.04 4,650 730 0.019 0.032
12 7,950 | 3,550 0.012 0.216 7,200 | 2,900 0.01 0.18 6,550 | 2,050 0.006 0.144
18 6,750 | 2,950 0.012 0.144 6,100 | 2,400 0.01 0.12 5,550 | 1,700 0.006 0.096
RO.1 24 6,150 | 2,450 0.012 0.144 5,550 | 2,000 0.01 0.12 5,050 | 1,400 0.006 0.096
30 5300 | 2,150 0.01 0.108 4,800 | 1,750 0.008 0.09 4,350 | 1,250 0.005 0.072
48 3,100 | 1,250 0.006 0.072 2,800 | 1,000 0.005 0.06 2,550 700 0.003 0.048
12 7,950 | 3,550 0.024 0.216 7,200 | 2,900 0.02 0.18 6,550 | 2,050 0.012 0.144
18 6,750 | 2,950 0.024 0.144 6,100 | 2,400 0.02 0.12 5,550 | 1,700 0.012 0.096
RO.2 24 6,150 | 2,450 0.024 0.144 5,550 | 2,000 0.02 0.12 5,050 | 1,400 0.012 0.096
30 5300 | 2,150 0.019 0.108 4,800 | 1,750 0.016 0.09 4,350 | 1,250 0.01 0.072
48 3,100 | 1,250 0.012 0.072 2,800 | 1,000 0.01 0.06 2,550 700 0.006 0.048
12 7,950 | 3,550 0.036 0.216 7,200 | 2,900 0.03 0.18 6,550 | 2,050 0.018 0.144
18 6,750 | 2,950 0.036 0.144 6,100 | 2,400 0.03 0.12 5,550 | 1,700 0.018 0.096
6 RO.3 24 6,150 | 2,450 0.036 0.144 5,550 | 2,000 0.03 0.12 5,050 | 1,400 0.018 0.096
30 5,300 | 2,150 0.029 0.108 4,800 | 1,750 0.024 0.09 4,350 | 1,250 0.014 0.072
48 3,100 | 1,250 0.018 0.072 2,800 | 1,000 0.015 0.06 2,550 700 0.009 0.048
12 7,950 | 3,550 0.054 0.216 7,200 | 2,900 0.045 0.18 6,550 | 2,050 0.027 0.144
18 6,750 | 2,950 0.054 0.144 6,100 | 2,400 0.045 0.12 5,550 | 1,700 0.027 0.096
R0O.5 24 6,150 | 2,450 0.054 0.144 5,550 | 2,000 0.045 0.12 5,050 | 1,400 0.027 0.096
30 5300 | 2,150 0.043 0.108 4,800 | 1,750 0.036 0.09 4,350 | 1,250 0.022 0.072
48 3,100 | 1,250 0.027 0.072 2,800 | 1,000 0.023 0.06 2,550 700 0.014 0.048
12 7,950 | 3,550 0.108 0.216 7,200 | 2,900 0.09 0.18 6,550 | 2,050 0.054 0.144
18 6,750 | 2,950 0.108 0.144 6,100 | 2,400 0.09 0.12 5,550 | 1,700 0.054 0.096
R1 24 6,150 | 2,450 0.108 0.144 5,550 | 2,000 0.09 0.12 5,050 | 1,400 0.054 0.096
30 5300 | 2,150 0.086 0.108 4,800 | 1,750 0.072 0.09 4,350 | 1,250 0.043 0.072
48 3,100 | 1,250 0.054 0.072 2,800 | 1,000 0.045 0.06 2,550 700 0.027 0.048

Depth of Cut s L

1. Use arigid and precise machine and holder.
2.When machining carbon steels or hardened steels, using MQL(Minimum Quantity Lubrication / mist coolant) is recommended.
3. The above condition shows an approximate standard for contouring operation(side milling) with a low machining load.
If abnormal cutting sounds, vibration or chattering occur depending on the machining shape, cutting amount, rigidity of the machine or work holding
condition, etc., please adjust the speed, feed and the depth of cut.
4. Adjust the speed, feed rate, and depth of cut if chattering, vibration or abnormal grinding sounds occur.
5. Helical or ramp milling is recommended during the approach of a Z cut.
6. 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. 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.
8.When RPM are insufficient, please reduce the RPM and feed rates at same ratio as listed above.
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2-flute high-precision finishing long neck carbide radius end mill for high-hardness steel

AE-CPR2-H

1] 27]7U

2-flute specification

(RIEAIPHDEEM, CMESmERIINTRE

- Low resistance suppresses tool deflection and enables high-quality machined surface

2| =HRAEIATERK

Three-dimensional negative geometry

< SREEFIMEATIRNIE

- Achieves both sharpness and cutting edge rigidity

3EFETDZE

Flat cutting edge specification

- TMEBERIIN T EmR

- Achieves higher precision machined surface quality

1E5¢7)

Flat cutting edge

/ S TFEEBSRT
*Excluding some sizes

3] AR TRE

Abundant variations

+201F% (0.2xR0.02x0.5 ~¢3xR0.5x35) BIRIXST iZAYA0T

+207items (0.2 X R0.02 X 0.5~ ¢ 3 X R0.5 X 35) are available to accommodate a wide range of

applications



5| SmmAYEINLT

High-quality finishing

s FEMNTERREFAEINTIH

- Excellent surface finish in bottom surface milling

23K
fERIR AE-CPR2H ¢ 1X R0.1X6 NN
Tool Processed shape
InTagRt
Work Material STAVAX(53HRC)
NI Ea&inT
Milling Method Contour Milling
TIHEIEREE . -
Cutting Speed 57m/min(18,000min™")
HHAIRE 840mm/min(0.02mm/t)
Feed
PIEIREE _ _
Depth of Cut dp=0.0lmm de=0.21Tmm
TR
Coolant mMaL
fSEFRI SR (HSK-E32)
Machine Vertical Machining Center

SPHE BRI REFEEE

Surface roughness of flat surface

(um) 0.5

0.4

SR

0.3
0.2

0.1 |----

Roughness Wﬁ

0

37—

=) IR

Scan code for video

BN TR RERER

Wear condition of the cutting edge after finishing

AE-CPR2-H

6| FiEatE

Smooth Surface Treatment

- BESRERENFBALE, BRENIEREE

- Improves surface accuracy by smoothening the coating surface

AR

Conventional

7] RAIEENARIBEFIREPEE

Superior corner radius precision and shank accuracy

EMAREE

- Corner radius precision

R R HRERFERE
v v - Shank accuracy
+0002  +0.005 sdfizh4232 (0/-0.004)
RE=0.02 0.02<RE Supports h4 tolerance (0/-0.004)
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7] DI&}E Cutting Data

=Tl NAKSORUESINT A, SCHREERER

Long Tool Life Stable wear progression in NAK80 pocket milling
(MIM) 0.04  rrrmrmer s s
el ] AE-CPR2H 0.8 X R0O.2X 4
o0 0.035
TRt
Work Material NAK80(40HRC) E 003
N 7
INTAE BESNT @ 0.025
Milling Method Pocket Milling g
s = 0.02
tﬂﬁuﬁ 50m/min(20,000min™) E
Cutting Speed 5 0015
BHARE . Z
o] 565mm/min(0.014mm/t) £ 001
YIHRE _ _
Depth of Cut adp=0.0Tmm de=0.2mm 0.005
3 =2y 1 1 L 1 J
AL ] 5’9 0 50 100 150 200 250
Coolant Air-blow y - (m)
(R SISUIT A (HSK-E32) PRI g ensy
Machine Vertical Machining Center =— AE-CPR2-H = LIFF=H b=t Nt
Conventional Competitor

== MM 27)=0kE, SCH R ST IN T Ak

RO NIl Achieves excellent surface roughness with 2-flute specification

i AE-CPR2-H 0.8 R0.2X4
PR EEs -
Work Material NAK80(40HRC) 11.29 B-B
MIA% RRNT B 21
Milling Method Pocket Milling ! /)K
TIEEE . -
Cutting Speed 50m/min(20,000min™") ~ "
e o - T ~
IR 565mm/min(0.014mm/t) T_
Feed 1A A L
PIMIREE _ _ e
Depth of Cut dp=0.0lmm de=0.2mm B 457 o5
LA =8 A-A
Coolant Air-blow 1 oo‘K >§ 30°

F1NEEE 119.1m Y 7
pIElER) 1st pocket
Milling Length 51184 : 210.1m 7.5

11th pocket

(EFBVAL TEITeD (HSK-£32) FURSFAR
Machine Vertical Machining Center Pocket Shape

AT 1 2= AT AR ETAE NG RS

Bottom surface roughness after milling 1 pocket
AE-CPR2-H Hitt A= R

Competitor (um)

Roughness KilEEnm it

AE-CPR2-H B2l

Competitor

8
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2-flute high-precision finishing long neck carbide
radius end mill for high-hardness steel

== A

I
CARBIDE ycopey

AE-CPR2-H

\ /
+0.002 +0.005
RE0.02 0.02<RE
05

The A Brand
o sl s JlE S
h4 FIT 30°

DC<05 0~-0.010
<DC 0~-0015

SPEED
FEED

P79~P86

DCON

=

e

LF

BfEzmm  Unitmm

RPN R Tl << | TS| | | SR THRE R | riacnt BERERRe T |

EDP No. DC X RE X LU LF APMX DN Gk DCON 05° 1° 15° 7 3° Stock
8545245 | 0.2 X R0.02 X 0.5 7.7 13.88° 0.53| 057 | 0.61| 065| 0.73 [ )
8545246 (0.2 X R0.02 X 1 8.2 13.07° 1.06 | 1.13| 1.2 1.26 | 1.38 o
8545247 (0.2 X R0.02 X 1.5 8.7 12.34° 1.6 169 | 1.77| 185| 2 [ J
8545248 | 0.2 X R0.02 X 2 45 1045 9.2 018 11.69° 4 212 | 224 | 233 | 243 | 262 [ J
8545249 | 0.2 X R0.05 X 0.5 7.7 13.93° 0.53| 056 | 0.6 0.64 | 0.72 [ J
8545250 (0.2 X R0.05 X 1 8.2 13.11° 1.06 | 1.13| 1.19] 1.25| 1.37 [ )
8545251 |0.2 X R0.05 X 1.5 8.7 12.37° 159 168 | 1.77| 1.84| 1.99 o
8545252 | 0.2 X R0.05 X 2 9.2 11.72° 212 223 | 233 | 242| 261 [ )
8545253 |0.3 X R0.02 X 1 8 13.02° 1.06 | 113 1.2 1.26 | 1.38 ()
8545254 | 0.3 X R0.02 X 1.5 8.5 12.28° 1.6 169 | 1.77| 185| 2 ( J
8545255 | 0.3 X R0.02 X 2 9 11.62° 212 | 224 | 233 | 243 | 262 ( J
8545256 |0.3 X R0.02 X 2.5 9.5 11.02° 265| 278 | 289 3 3.24 [ )
8545257 | 0.3 X R0.02 X 3 10 10.48° 3.18| 3.32| 345| 3.58| 3.87 o

45 | 0.25 0.28 . 4

8545258 |0.3 X R0.05 X 1 8 13.06 1.06 | 1.13| 1.19| 1.25| 1.37 [ )
8545259 |0.3 X R0.05 X 1.5 8.5 12.32° 159 1.68| 1.77| 184 | 1.99 ()
8545260 |0.3 X R0.05 X 2 9 11.65° 212 223 | 233 | 242 | 261 ()
8545261 |0.3 X R0.05 X 2.5 9.5 11.05° 265| 278 | 289 | 3 3.24 ( J
8545262 | 0.3 X R0.05 X 3 10 10.51° 3.18 | 332 | 344 | 357 | 3.86 ( J
8545263 |0.4 X R0.02 X 1 8.2 12.41° 1.08| 117 1.28| 1.38| 1.62 [ J
8545264 | 0.4 X R0.02 X 1.5 8.7 11.71° 1.62| 176 | 1.89| 203 | 232 [ )
8545265 | 0.4 X R0.02 X 2 9.2 11.09° 216 | 233 | 25 267 | 3 o
8545266 |0.4 X R0.02 X 2.5 9.7 10.53° 2.7 2.9 3.1 3.29 | 3.66 o
8545267 |0.4 X R0.02 X 3 10.2 10.03° 3.24 | 347 | 3.69| 39 4.31 ( J
8545268 | 0.4 X R0.02 X 4 11.2 9.15° 431 | 459 | 485| 5.1 5.57 [ J
8545269 (0.4 X R0.05 X 1 8.2 12.45° 1.08| 117 1.27| 137| 16 [ J g
8545270 (0.4 X R0.05 X 1.5| 45 | 0.3 8.7 1 037 | 11.75° 4 1.62| 1.75| 1.89| 203 | 231 [ ) %
8545271 |0.4 X R0.05 X 2 9.2 11.12° 216 | 233 | 249 | 266 | 299 [ ) E»
8545272 | 0.4 X R0.05 X 3 10.2 10.05° 3.24| 346 | 3.68| 389 | 43 o _|3
8545273 |0.4 X R0.05 X 4 11.2 9.17° 431 | 459| 485| 5.1 5.56 [ ) %l
8545274 (0.4 X R0.1 X 1 8.2 12.51° 1.07| 1.16| 1.26| 1.36| 1.58 [ J ¥
8545275 |0.4 X R0.1 X 2 9.2 11.18° 216 | 232 | 248 | 265| 298 [ J
8545276 |0.4 X R0.1 X 3 10.2 10.1° 3.23| 346 | 3.67| 3.88| 4.29 [ J
8545277 |0.4 X R0.1 X 4 11.2 9.21° 4.3 458 | 484 | 5.09| 555 [ )
8545278 |0.5 X R0.02 X 1 8 12.39° 1.08| 117 | 1.26| 137 | 1.59 o
8545279 | 0.5 X R0.02 X 2 45 | 04 9 046 11.04° 4 216 | 232 | 248 | 264 | 297 ()
8545280 |0.5 X R0.02 X 3 10 9.96° 3.23 | 345| 3.67| 3.87| 4.27 ()
8545281 |0.5 X R0.02 X 4 11 9.07° 43 457 | 4.83 | 507 | 553 ( J

- FRRGEBEIES®E .12, See p.12 for explanation of icons.
1 AT IR A BISSRERES (Le) 1B8%Ep.76. NMRLHENFRINTIHRAFETS.

@ =i EEFES Standard stock item

Note: Please refer to p.76 for the actual e” ective length (Le) based on the inclination angle () of the workpiece.

If there is no value in the actual e” ective length (Le column), it indicates no interference.
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EDP No. DCXREX LU LF APMX DN Gk DCON 05° 1 15° F 3° Stock
8545282 | 0.5 X R0.02 X 5 12 8.32° 536 | 568| 598| 6.25| 6.77 [ }
8545283 | 0.5 X R0.02 X 6 13 7.69° 642 | 6.79| 711 | 7.41| 8.02 ( J
8545284 | 0.5 X R0.05 X 1 8 12.43° 1.08| 1.16| 1.26| 1.36| 1.58 ( }
8545285 | 0.5 X R0.05 X 2 9 11.08° 215 | 231 | 247 | 264 | 296 ( }
8545286 | 0.5 X R0.05 X 3 10 9.99° 323 | 345 | 366 | 3.87| 4.27 ( }
8545287 | 0.5 X R0.05 X 4 11 9.09° 4.3 457 | 482| 507 | 552 [ }
8545288 | 0.5 X R0.05 X 5 45 |04 12 0.46 8.34° 4 536 | 568 | 597 | 6.25| 6.77 ( }
8545289 | 0.5 X R0.05 X 6 ’ 13 ’ 7.71° 642 | 6.79| 7.11| 7.41| 8.01 ( }
8545290 [0.5 X R0.1T X 1 8 12.5° 1.07 | 1.15| 1.24| 134 | 1.55 ( }
8545291 [0.5 X R0.1T X 2 9 11.13° 2.15| 2.31 246 | 2.62| 295 ( }
8545292 |0.5 X R0.1 X 3 10 10.03° 322 | 344 | 3.65| 3.86| 4.25 ( }
8545293 | 0.5 X R0.1 X 4 11 9.13° 429 | 456 | 482 | 5.06| 5.51 ( J
8545294 |0.5 X R0.1 X 5 12 8.37° 536 | 568 | 597 | 6.24| 6.76 ( }
8545295 0.5 X R0.1 X 6 13 7.73° 642 | 6.78| 7.1 74 8 ( }
8545296 | 0.6 X R0.05 X 2 8.8 11.02° 215 23 246 | 262 | 293 [ }
8545297 | 0.6 X R0.05 X 4 10.8 9.01° 428 | 455| 48 5.04| 549 [ }
8545298 | 0.6 X R0.05 X 6 12.8 7.61° 641 | 6.76| 7.08| 7.38| 7.98 [ }
8545299 (0.6 X R0.1 X 1 45 1048| 7.8 | 0.55 | 12.48° 4 1.07 ] 115| 1.23| 1.33] 1.53 [ J
8545300 |0.6 X R0.1 X 2 8.8 11.08° 214 | 229| 245| 26 2.92 [ }
8545301 |0.6 X R0.1 X 4 10.8 9.05° 428 | 455| 479| 5.03| 548 [ ]
8545302 |0.6 X R0.1 X 6 12.8 7.64° 641 | 6.76 | 7.08| 737 | 797 [ }
8545303 | 0.8 X R0.05 X 2 8.4 10.84° 215 23 246 | 262 | 293 ( }
8545304 | 0.8 X R0.05 X 4 10.4 8.79° 428 | 455| 48 5.04| 549 ( }
8545305 | 0.8 X R0.05 X 6 124 7.38° 641 | 6.76 | 7.08| 7.38| 7.98 ( }
8545306 [0.8 X R0O.1T X 2 8.4 10.9° 214 | 229 | 245| 26 292 ( }
8545307 (0.8 X R0.1 X 4 45 | 065 10.4 075 8.83° 4 428 | 455| 479 | 503 | 548 ( }
8545308 (0.8 X R0.1 X 6 ’ 124 | 7.41° 641 | 6.76 | 7.08| 737 | 797 ( }
8545309 0.8 X R0.2 X 2 8.4 11.02° 214 | 228 | 243 | 258 | 288 ( }
8545310 [0.8 X R0.2 X 4 10.4 8.9° 428 | 453 | 4.78| 5.01 5.46 ( }
8545311 [0.8 X R0.2 X 6 12.4 7.47° 6.4 6.75| 7.06| 736| 794 ( }
8545312 |0.8 X R0.2 X 8 14.4 6.43° 852 | 894 | 931| 9.66| 1043 ( }
8545313 |1 X R0.05 X 2 8 10.68° 214 | 229 | 244 | 26 291 [ }
8545314 |1 X R0.05 X 3 9 9.51° 3.21| 342| 3.62| 3.82| 4.21 [ }
8545315 |1 X R0.05 X 4 10 8.57° 428 | 454 | 478| 5.02| 546 [ }
8545316 |1 X R0.05 X 6 12 7.16° 6.4 6.75| 7.06| 735| 795 [ ]
8545317 |1 X R0.05 X 8 45 08 14 0.94 6.14° 4 851 | 893 | 93 9.65 | 1043 [ }
8545318 |1 X R0.05 X 10 ’ 16 ’ 5.38° 10.61 | 11.1 11.52111.95|12.92 [ ]
8545319 |1 X R0.05 X 12 18 4.78° 12.71113.26 | 13.74 | 14.25 | 1541 [ J
8545320 |1 X R0.1 X 2 8 10.74° 214 | 228 | 243 | 258 | 289 [ }
8545321 |1 X R0.1 X 3 9 9.56° 3.21 341 3.61 3.81 419 [ ]
8545322 |1 X R0.1 X 4 10 8.61° 427 | 453 | 4.77| 5.01 5.45 [ ]

- TRRIRBEIES%EP. 12, See p.12 for explanation of icons.
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Note: If there is no value in the actual e ective length (Le column) for the work gradient angle «, it indicates no interference.

Bfzmm  Unitmm

AT TEHIR Ao SERERIsLe 1

ﬁlﬁ% 9|‘?§X §M¥?§X§ﬁt€ é& '7}& LH éﬁ?é :Fﬁ%}g *ﬁ?é Effective length by inclined angles Eﬁ
EDP No. DCXREXLU LF APMX DN ok DCON 05° 1° 15° 7 3° Stock
8545323 |1 X R0.1 X 6 12 7.18° 6.39| 6.74| 7.05| 7.34| 793 (]
8545324 |1 X R0.1 X 8 14 6.16° 851| 893| 93 9.65 | 10.42 [ J
8545325 |1 X R0.1 X 10 16 5.39° 1061 [ 11.1 | 11.52|11.95 | 1291 [ J
8545326 |1 X R0.1 X 12 18 4.79° 12.71 [ 13.25 | 13.73 | 14.25 | 15.39 [ J
8545327 |1 X R0.2 X 2 8 10.86° 213 | 227 | 241 | 256| 2.86 (]
8545328 |1 X R0.2 X 3 45 9 9.66° 3.2 34 3.6 3.79 | 417 { ]
8545329 |1 X R0.2 X 4 10 8.69° 427 | 452 | 476 | 499 | 542 [ J
8545330 |1 XR0.2 X 6 12 7.24° 6.39| 6.73| 7.04| 733 | 791 [ J
8545331 |1 X R0.2 X 8 14 6.2° 8.5 892 | 9.29| 9.63|104 [ J
8545332 |1 X R0.2 X 10 08 16 0.94 5.42° 4 10.61 | 11.09 | 11.51 | 11.93 | 12.88 (]
8545333 |1 X R0.2 X 12 18 4.82° 12.7 |13.24 | 13.72 | 14.23 | 15.37 (]
8545334 |1 X R0.2 X 16 55 22 3.94° 16.89 | 17.53 | 18.16 | 18.83 | 20.34 (]
8545335 |1 X R0.2 X20 26 3.33° 21.05|21.81|22.59 | 23.43 | 25.32 [ J
8545336 |1 X R0.3 X 2 8 10.98° 212 226| 239| 254| 283 [ J
8545337 |1 X R0.3 X 3 9 9.75° 3.19| 339 | 358 3.77| 4.14 (]
8545338 |1 X R03 X 4 10 8.77° 426 | 451 | 474 497 | 54 (]
8545339 |1 XR03 X 6 45 12 7.3° 6.38 | 6.72| 7.03| 7.31| 7.89 { ]
8545340 |1 X R0.3 X 8 14 6.24° 8.5 891 | 9.27| 9.62|10.37 [ J
8545341 |1 X R0.3 X 10 16 5.46° 106 [11.08 115 |11.92]12.86 [ J
8545342 |1 X R0.3 X 12 18 4.84° 12.7 | 13.24113.71 | 14.22 | 15.35 [ J
8545343 |1.2 X R0.2 X 6 11.6 6.98° 6.39| 673 | 7.04| 733 | 791 (]
8545344 |1.2 X R0.2 X 8 13.6 5.95° 8.5 892 | 929 | 9.63|104 [ J
8545345 | 1.2 X R0.2 X 10 45 |1 15.6 114 5.19° 4 10.61 [ 11.09 | 11.51 | 11.93 | 12.88 [ J
8545346 |1.2 X R0.3 X 6 16| ° 7.04° 6.38| 6.72| 7.03| 7.31| 7.89 o
8545347 (1.2 XR0.3 X 8 13.6 5.99° 8.5 891 | 9.27| 9.62|10.37 o
8545348 | 1.2 X R0.3 X 10 15.6 5.22° 106 |[11.08 | 11.5 |11.92|12.86 (] "
8545349 | 1.5 X R0.05 X 3 8 8.88° 3.2 341 36 3.8 4.18 (] E
8545350 | 1.5 X R0.05 X 4 9 7.91° 427 | 452 | 476 | 499 | 543 [ J 2
8545351 | 1.5 X R0.05 X 6 11 6.49° 6.39| 6.73| 7.04| 733 | 792 [ J g
8545352 | 1.5 X R0.05 X 8 13 5.5° 8.5 891 | 928 | 9.63|104 [ J &
8545353 | 1.5 X R0.05 X 10 15 4.77° 106 |[11.08 115 |11.93]12.89 { ] @
8545354 | 1.5 X R0.05 X 12 17 4.21° 12.7 |13.23 | 13.71 | 14.23 | 15.38 (]
8545355 | 1.5 X R0.1 X 3 8 8.93° 3.2 34 3.6 3.79| 4.16 [ J
8545356 |1.5 X R0.1 X 4 45 | 1.2 9 143 | 7.95° 4 426 | 452 | 475| 498 | 542 [ J
8545357 |1.5 X R0.1 X 6 11 6.52° 638 | 6.72| 7.03| 7.32| 7.91 [ J
8545358 | 1.5 X R0.1 X 8 13 5.52° 849 | 891 | 927 | 9.62|10.39 (]
8545359 | 1.5 X R0.1 X 10 15 4.78° 106 |11.07|11.49|11.92|12.88 (]
8545360 | 1.5 X R0O.1 X 12 17 4.22° 12.69 | 13.23 | 13.71 | 14.22 | 15.36 [ J
8545361 |1.5 X R0.2 X 3 8 9.04° 3.19| 339 358| 3.77| 4.4 [ J
8545362 |1.5 X R0.2 X 4 9 8.03° 426 | 45 474 | 497 | 54 [ J
8545363 |1.5 XR0.2 X 6 11 6.57° 638 | 671 | 7.02| 7.3 7.88 { ]

@ =iREEFSR Standard stock item
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8545364 (1.5 X R0.2 X 8 13 5.56° 849 | 89 9.26 | 9.6 |10.37 [ J
8545365 (1.5 X R0.2 X 10 45 15 4.81° 1059 | 11.07 | 11.48 | 119 |12.85 [ )
8545366 |1.5 X R0.2 X 12 17 4.25° 12.69 | 13.22 | 13.7 | 142 | 1534 [ )
8545367 |1.5 X R0.2 X 16 50 21 344° 16.87 | 17.51 | 18.13 | 18.8 | 20.31 [ )
8545368 (1.5 X R0.3 X 3 8 9.14° 3.19| 338 356| 3.75| 4.11 [ J
8545369 (1.5 X R0.3 X 4 9 8.12° 425| 449 | 472| 495| 537 [ J
8545370 (1.5 X R0.3 X 6 45 11 6.63° 6.37| 6.7 7.01| 729| 7.86 [ )
8545371 [1.5 X R0.3 X 8 13 5.6° 848 | 889 | 9.25| 9.59|10.34 o
8545372 |1.5 X R0.3 X 10 12 15 143 4.85° 4 1059 | 11.06 | 11.47 | 11.89 | 12.83 [ )
8545373 (1.5 X R0.3 X 12 17 4.27° 12.68 | 13.21 | 13.69 | 14.19 | 15.32 [ J
8545374 |1.5 X R0.3 X 16 50 21 345° 16.86 | 17.5 |18.12|18.79 | 20.29 [ J
8545375 (1.5 X R0.5 X 3 8 9.36° 317 335| 353| 3.71| 4.06 [ J
8545376 |1.5 X R0.5 X 4 9 8.29° 424 | 447 | 469| 491 | 532 o
8545377 |1.5 XR0.5 X 6 45 11 6.74° 636 | 668 698 | 7.26| 7.81 [ )
8545378 |1.5 X R0.5 X 8 13 5.68° 847 | 887 | 9.23| 956|103 [ J
8545379 (1.5 X R0.5 X 10 15 491° 1058 | 11.04 | 11.45 | 11.86 | 12.78 [ J
8545380 (1.5 X R0.5 X 12 17 432° 12.67 | 13.2 | 13.67 | 14.16 | 15.27 [ J
8545381 (1.5 X R0.5 X 16 50 21 348° 16.85|17.48 | 18.1 18.76 | 20.24 o
8545382 |2 X R0.05 X 4 8.1 7.09° 426 | 451 | 474| 497 | 54 o
8545383 |2 X R0.05 X 6 10.1 5.69° 6.38| 6.71| 7.02| 7.3 7.89 ()
8545384 |2 X R0.05 X 8 50 12.1 4.75° 848 | 889 | 9.25| 96 |10.38 @
8545385 |2 X R0.05 X 10 14.1 4.08° 1058 | 11.06 | 11.47 | 11.9 | 12.86 [ )
8545386 |2 X R0.05 X 12 16.1 3.57° 12.68 | 13.21 | 13.69 | 14.2 | 15.35 o
8545387 |2 X R0.05 X 16 20.1 2.86° 16.86 | 17.49 | 18.12 | 18.8 o
8545388 |2 X R0.05 X 20 60 24.1 2.39° 21.02 | 21.77 | 22.56 | 23.4 a ()
8545389 |2 X R0.1 X 4 8.1 7.13° 426 | 4.5 474 | 496 | 5.39 ( J
8545390 |2 X R0.1 X 6 10.1 5.72° 637 | 6.71| 7.01| 7.29| 7.88 @
8545391 |2 X R0.1 X 8 50 12.1 4.77° 848 | 889 | 9.25| 9.59|10.37 o
8545392 |2 X R0.1 X 10 14.1 4.09° 10.58 | 11.05 | 11.47 | 11.89 | 12.85 o
8545393 |2 X RO.1 X 12 16 | 16.1 | 1.92 3.58° 4 12.68 | 13.21 | 13.68 | 14.19 | 15.34 o
8545394 |2 X R0.1 X 16 20.1 2.87° 16.85|17.49 | 18.12 | 18.79 ( J
8545395 |2 X R0O.1 X 20 60 24.1 2.39° 21.02 | 21.77 | 22.55 | 23.39 — ( }
8545396 |2 X R0.1 X 25 29.1 1.98° 26.2 |27.12 | 28.09 = (
8545397 |2 X R0.2 X 4 8.1 7.21° 425| 449 | 472 | 494 | 537 o
8545398 (2 X R0.2 X 6 10.1 5.77° 6.37 | 6.7 7 7.28 | 7.86 ()
8545399 |2 X R0.2 X 8 50 12.1 4.81° 848 | 888 | 9.24| 9.58|10.34 ( J
8545400 |2 X R0.2 X 10 14.1 4.12° 10.58 | 11.05 | 11.46 | 11.88 | 12.83 ( J
8545401 |2 X R0.2 X 12 16.1 3.6° 12.67 | 13.2 | 13.67 | 14.18 | 15.31 o
8545402 |2 X R0.2 X 16 20.1 2.88° 16.85|17.48 | 18.11 | 18.78 o
8545403 |2 X R0.2 X20 60 24.1 24° 21.01 | 21.76 | 22.54 | 23.38 = o
8545404 |2 X R0.2 X 25 29.1 1.99° 26.2 |27.11 | 28.08 = ( J
- FRRRBEIBESEP.12, See p.12 for explanation of icons. @ =+REEFR Standard stock item
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Note: If there is no value in the actual e” ective length (Le column) for the work gradient angle @ , it indicates no interference.

Bfizmm Unit:mm

GRS Tl ok | K| | | SR TERE R | il MARERLe S|
EDP No. DCXREXLU LF APMX DN 8k DCON 05° 1° 15° 7 3° Stock
8545405 |2 X R0.3 X 4 8.1 7.3° 424 448] 471] 493] 535| @
8545406 |2 X R03 X 6 10.1 5.83° 6.36| 669| 698| 7.26| 783 @
8545407 [2 X R0O3 X 8 | 12.1 4.85° 847 | 887 | 923] 956[1032| @
8545408 |2 X R0.3 X 10 14.1 415 1057 | 11.04 [ 11.45[ 1186 128 | @
8545409 |2 X R0.3 X 12 16.1 3.63° 12,67 | 13.19 | 13.66 | 14.16 [ 1529 | @
8545410 |2 X R0.3 X 16 20.1 2.9° 16.85 | 17.48 | 18.1 | 18.76 °
8545411 [2 X R03 x20 | 24.1 241° 21.01 2175|2253 [ 2336 | — )
8545412 |2 X R0.3 X25 16 1291 o, [ 199, (262 [27.1 [2807] - °
8545413 |2 X R05 X 4 Sl e1| 7.48° 423 446| 468| 489 53 °
8545414 |2 X R05 X 6 10.1 5.94° 635| 667 696| 723| 778| @
8545415 [2 X R0O5 X 8 | 12.1 4.93° 846 | 885| 92 | 954|1027| @
8545416 |2 X R0.5 X 10 14.1 421° 1056 | 11.02 | 11.42[11.83 1276 | @
8545417 |2 X R0.5 X12 16.1 367° 12.66 | 13.18 | 13.64 | 1413 [1524| @
8545418 |2 X R05 X 16 20.1 2.92° 16.84 | 17.46 | 18.07 | 18.73 °
8545419 (2 X RO5 x20 | 24.1 243 21 | 217422512333 — °
8545420 |2 X R0.5 %25 29.1 2.01° 26.19 | 27.09 | 28.05 | 29.08 °
8545421 [2.5 X R0.2 X10 | 13.1 333 10.55 | 11.01 114111831278 | @
8545422 |2.5 X R0.2 X 20 23.1 1.88° 20.98 | 21.72 | 225 )
8545423 |2.5 XxR02 X30 |70 |, |331|,, | 131"} , 31333242 - B B °
8545424 [2.5 X RO5 X 10 | 131 | 34 10.54 11098 [ 11.38[11.79 [1271| @
8545425 |2.5 X R0.5 X 20 23.1 1.9° 2097 [ 21.7 | 2246 °
8545426 |2.5 X R0.5 X30 | 70 33.1 1.32° 31323239 | — B B °
8545427 |3 X R02 X 8 138 6.28° 841 | 877 9.11] 944[1019| @
8545428 [3 X R02 X12 | 17.8 4.86° 12.59 | 13.07 | 13.54 | 1404 [15.16 | @
8545429 |3 X R0.2 X 16 21.8 3.97° 16.75 | 17.35 | 17.97 | 1864 [ 20.14| @
8545430 |3 X R0.2 X20 25.8 3.35° 209 [21.63]224 [2324(2511| @ .
8545431 |3 X R0.2 X25 30.8 2.81° 26.08 | 26.98 | 27.95 | 28.99 M g
8545432 |3 X R0.2 X30 | 70 35.8 241° 3125|3233 (3349 | 3474| — ° 3
8545433 |3 X R0.2 X35 40.8 212 36.41 | 37.68 | 39.03 | 40.49 ° H
8545434 |3 X R0.3 X 12 17.8 489° 12.58 | 13.07 | 1353 [ 14.02 [15.14| @ -
8545435 |3 X R0.3 X16 | 55 21.8 3.99° 16.75 | 17.34 | 17.96 | 1862 [20.11 | @ o
8545436 |3 X R0.3 %20 25 | 258|285 | 337°| 6 209 [21.62]2239[2322(/2508| @
8545437 |3 X R0.3 X25 30.8 2.82° 26.07 | 26.97 | 27.94 | 28.97 °
8545438 |3 X R0.3 %30 | 70 35.8 247 3124|3232 (3348 3472 - °
8545439 |3 X R0.3 X35 408 212 36.41 | 37.67 | 39.02 | 40.47 M
8545440 |3 X R0.5 X 12 17.8 4.94° 12.57 | 13.05 | 13.51 | 13.99 [15.09| @
8545441 |3 X R0.5 X16 | 55 21.8 402 16.74 | 17.33 | 17.94 | 1859 [ 20.06 | @
8545442 |3 X R0.5 %20 25.8 3.39° 20.89 | 2161|2237 (2319|2504 @
8545443 |3 X R0.5 X25 30.8 2.83° 26.07 | 26.96 | 27.91 | 28.94 °
8545444 |3 X R0.5 %30 | 70 35.8 243° 31.24 | 32313346 | 3469| — M
8545445 |3 X R0.5 X35 40.8 2.13° 364 |37.66|39 | 4044 °

@ =FRHEEFR Standard stock item

pocid @

AE-CPR2-H



A E'C P RZ' H t}] ﬁu/‘.%1¢§;ﬁ§§ Cutting Condition

*B_?;Et)]ﬁu Regular Milling

B[R4 - FEEEN VEEEEN VEIETEN
DHIML;H_ Hardened Steel-Prehardened Steel Hardened Steel Hardened Steel
Work Material PX5-NAK80-SKD61 STAVAX - HPM38 SKH51-YXR7-HAP40
(~45HRC) (~55HRC) (~66HRC)
e w i) (om0 min) | (mumin | (mm) i) (om0

0.5 | 40,000 560 0.006 0.072 36,000 470 0.005 0.06 31,500 380 0.003 0.048
R0.02 1 38,000 530 0.005 0.072 34,000 440 0.004 0.06 30,000 360 0.002 0.048
1.5 | 36,000 430 0.004 0.054 | 32,000 350 0.003 0.045 28,500 290 0.002 0.036
0.2 2 34,000 250 0.002 0.054 | 30,000 200 0.002 0.045 27,000 160 0.001 0.036
’ 0.5 | 40,000 560 0.006 0.072 36,000 470 0.005 0.06 31,500 380 0.003 0.048
RO.05 1 38,000 530 0.005 0.072 34,000 440 0.004 0.06 30,000 360 0.002 0.048
1.5 | 36,000 430 0.004 0.054 | 32,000 350 0.003 0.045 28,500 290 0.002 0.036
2 34,000 250 0.002 0.054 | 30,000 200 0.002 0.045 27,000 160 0.001 0.036
1 36,500 730 0.006 0.108 | 32,500 560 0.005 0.09 30,500 480 0.003 0.072

1.5 [ 33,000 600 0.004 0.09 30,000 470 0.003 0.075 28,000 410 0.002 0.06
R0.02 2 30,000 510 0.002 0.073 | 27,000 390 0.002 0.061 25,500 340 0.001 0.049
2.5 | 26,500 400 0.002 0.073 24,000 320 0.002 0.061 22,500 280 0.001 0.049
03 3 23,000 190 0.001 0.066 | 21,000 150 0.001 0.055 19,500 130 0.001 0.044
’ 1 36,500 730 0.006 0.108 | 32,500 560 0.005 0.09 30,500 480 0.003 0.072

1.5 | 33,000 600 0.004 0.09 30,000 470 0.003 0.075 [ 28,000 410 0.002 0.06
RO0.05 2 30,000 510 0.002 0.073 27,000 390 0.002 0.061 25,500 340 0.001 0.049
2.5 | 26,500 400 0.002 0.073 | 24,000 320 0.002 0.061 22,500 280 0.001 0.049
3 23,000 190 0.001 0.066 | 21,000 150 0.001 0.055 19,500 130 0.001 0.044
1 29,500 750 0.008 0.144 | 26,000 580 0.007 0.12 24,500 470 0.004 0.096
1.5 | 29,500 750 0.008 0.144 | 26,000 580 0.007 0.12 24,500 470 0.004 0.096
R0.02 2 27,500 680 0.006 0.122 | 24,500 520 0.005 0.102 | 23,000 420 0.003 0.082

2.5 | 25,000 570 0.004 0.106 | 22,500 440 0.003 0.088 | 21,000 350 0.002 0.07

3 23,000 470 0.002 0.09 20,000 360 0.002 0.075 19,000 290 0.001 0.06
4 21,000 380 0.001 0.043 18,500 290 0.001 0.036 17,500 240 0.001 0.029
1 29,500 750 0.008 0.144 | 26,000 580 0.007 0.12 24,500 470 0.004 0.096
0.4 1.5 | 29,500 750 0.008 0.144 | 26,000 580 0.007 0.12 24,500 470 0.004 0.096
R0.05 2 27,500 680 0.006 0.122 24,500 520 0.005 0.102 23,000 420 0.003 0.082

3 23,000 470 0.002 0.09 20,000 360 0.002 0.075 19,000 290 0.001 0.06
4 21,000 380 0.001 0.043 18,500 290 0.001 0.036 17,500 240 0.001 0.029
1 29,500 750 0.012 0.144 | 26,000 580 0.01 0.12 24,500 470 0.006 0.096
RO.1 2 27,500 680 0.01 0.122 | 24,500 520 0.008 0.102 23,000 420 0.005 0.082

’ 3 23,000 470 0.004 0.09 20,000 360 0.003 0.075 19,000 290 0.002 0.06
4 21,000 380 0.002 0.043 18,500 290 0.002 0.036 17,500 240 0.001 0.029

1 29,000 820 0.008 0.18 26,000 670 0.007 0.15 26,000 620 0.004 0.12

2 29,000 820 0.008 0.18 26,000 670 0.007 0.15 26,000 620 0.004 0.12
R0.02 3 27,500 700 0.004 0.126 | 24,500 570 0.003 0.105 [ 24,500 530 0.002 0.084
4 22,500 510 0.002 0.108 | 20,000 420 0.002 0.09 20,000 390 0.001 0.072
5 21,000 420 0.001 0.054 | 18,500 340 0.001 0.045 18,500 320 0.001 0.036
6 19,500 360 0.001 0.036 17,000 300 0.001 0.03 17,000 270 0.001 0.024

1 29,000 820 0.008 0.18 26,000 670 0.007 0.15 26,000 620 0.004 0.12

2 29,000 820 0.008 0.18 26,000 670 0.007 0.15 26,000 620 0.004 0.12
05 | RO.05 3 27,500 700 0.004 0.126 | 24,500 570 0.003 0.105 [ 24,500 530 0.002 0.084
4 22,500 510 0.002 0.108 | 20,000 420 0.002 0.09 20,000 390 0.001 0.072
5 21,000 420 0.001 0.054 | 18,500 340 0.001 0.045 18,500 320 0.001 0.036
6 19,500 360 0.001 0.036 17,000 300 0.001 0.03 17,000 270 0.001 0.024

1 29,000 820 0.012 0.18 26,000 670 0.01 0.15 26,000 620 0.006 0.12

2 29,000 820 0.012 0.18 26,000 670 0.01 0.15 26,000 620 0.006 0.12
RO.T 3 27,500 700 0.006 0.126 | 24,500 570 0.005 0.105 [ 24,500 530 0.003 0.084
’ 4 22,500 510 0.004 0.108 | 20,000 420 0.003 0.09 20,000 390 0.002 0.072
5 21,000 420 0.002 0.054 | 18,500 340 0.002 0.045 18,500 320 0.001 0.036
6 19,500 360 0.001 0.036 17,000 300 0.001 0.03 17,000 270 0.001 0.024
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R - TR E BTN VAR
jJDIp_H;_I_ Hardened Steel-Prehardened Steel Hardened Steel Hardened Steel
Work Material PX5-NAK80-SKD61 STAVAX - HPM38 SKH51-YXR7-HAP40
(~45HRC) (~55HRC) (~66HRC)
e pEE wr (HEEE] L | o, [T
?giene’ 9) (mfﬁ/en(iin) (sa) (Sn':lene ﬂ (mlrzs/en('j\in) {ais) (mm) ?rﬁlene g) (mlr:\s/en('jlin) (fwia)
2 29,000 980 0.007 0.216 26,000 810 0.006 0.18 21,500 620 0.004 0.144
R0.05 4 24,500 700 0.003 0.146 | 21,500 570 0.003 0.122 18,000 440 0.002 0.098
6 21,000 500 0.001 0.065 18,500 410 0.001 0.054 15,500 320 0.001 0.043
0.6 1 29,000 980 0.014 0.216 | 26,000 810 0.012 0.18 21,500 620 0.007 0.144
RO.1 2 29,000 980 0.014 0.216 | 26,000 810 0.012 0.18 21,500 620 0.007 0.144
4 24,500 700 0.006 0.146 | 21,500 570 0.005 0.122 18,000 440 0.003 0.098
6 21,000 500 0.002 0.065 18,500 410 0.002 0.054 15,500 320 0.001 0.043
2 25,000 1,130 0.012 0.288 | 22,500 930 0.01 0.24 19,000 700 0.006 0.192
R0.05 4 23,500 | 1,000 0.096 0.288 [ 20,500 800 0.08 0.24 17,000 570 0.048 0.192
6 19,500 700 0.042 0.288 16,500 560 0.035 0.24 14,000 390 0.021 0.192
2 25,000 | 1,130 0.024 0.288 [ 22,500 930 0.02 0.24 19,000 700 0.012 0.192
08 RO.1 4 23,500 1,000 0.019 0.288 | 20,500 800 0.016 0.24 17,000 570 0.01 0.192
: 6 19,500 700 0.008 0.288 [ 16,500 560 0.007 0.24 14,000 390 0.004 0.192
2 25,000 1,130 0.048 0.288 | 22,500 930 0.04 0.24 19,000 700 0.024 0.192
RO.2 4 23,500 | 1,000 0.038 0.288 | 20,500 800 0.032 0.24 17,000 570 0.019 0.192
6 19,500 700 0.017 0.288 16,500 560 0.014 0.24 14,000 390 0.008 0.192
8 18,000 570 0.01 0.259 [ 15,500 450 0.008 0.216 | 13,000 320 0.005 0.173
2 25,500 1,500 0.018 0.36 22,500 1,230 0.015 0.3 18,500 880 0.009 0.24
3 23,000 | 1,300 0.018 0.36 20,000 | 1,050 0.015 0.3 17,000 760 0.009 0.24
4 23,000 1,300 0.012 0.36 20,000 1,050 0.01 0.3 17,000 760 0.006 0.24
R0.05 6 20,500 1,050 0.006 0.252 18,000 840 0.005 0.21 15,500 610 0.003 0.168
8 18,000 800 0.004 0.216 15,500 650 0.003 0.18 13,500 470 0.002 0.144
10 16,500 650 0.002 0.108 14,500 530 0.002 0.09 12,500 380 0.001 0.072
12 15,500 570 0.001 0.072 13,500 460 0.001 0.06 11,500 340 0.001 0.048
2 25,500 1,500 0.036 0.36 22,500 1,230 0.03 0.3 18,500 880 0.018 0.24
3 23,000 1,300 0.036 0.36 20,000 1,050 0.03 0.3 17,000 760 0.018 0.24
4 23,000 1,300 0.024 0.36 20,000 1,050 0.02 0.3 17,000 760 0.012 0.24
RO.1 6 20,500 1,050 0.012 0.252 18,000 840 0.01 0.21 15,500 610 0.006 0.168
8 18,000 800 0.007 0.216 15,500 650 0.006 0.18 13,500 470 0.004 0.144
10 16,500 650 0.005 0.108 14,500 530 0.004 0.09 12,500 380 0.002 0.072
12 15,500 570 0.004 0.072 13,500 460 0.003 0.06 11,500 340 0.002 0.048
1 2 25,500 1,500 0.072 0.36 22,500 1,230 0.06 0.3 18,500 880 0.036 0.24
3 23,000 1,300 0.072 0.36 20,000 1,050 0.06 0.3 17,000 760 0.036 0.24
4 23,000 1,300 0.048 0.36 20,000 1,050 0.04 0.3 17,000 760 0.024 0.24
6 20,500 1,050 0.024 0.252 18,000 840 0.02 0.21 15,500 610 0.012 0.168
RO.2 8 18,000 800 0.014 0.216 | 15,500 650 0.012 0.18 13,500 470 0.007 0.144
10 16,500 650 0.01 0.108 14,500 530 0.008 0.09 12,500 380 0.005 0.072
12 15,500 570 0.007 0.072 | 13,500 460 0.006 0.06 11,500 340 0.004 0.048
16 12,000 400 0.005 0.036 10,500 330 0.004 0.03 9,150 240 0.002 0.024
20 10,000 290 0.004 0.029 8,900 230 0.003 0.024 7,650 170 0.002 0.019 g
2 25,500 1,500 0.09 0.36 22,500 1,230 0.075 0.3 18,500 880 0.045 0.24 E
3 23,000 | 1,300 0.09 0.36 20,000 | 1,050 0.075 0.3 17,000 760 0.045 0.24 3
4 23,000 1,300 0.06 0.36 20,000 1,050 0.05 0.3 17,000 760 0.03 0.24 2
RO.3 6 20,500 | 1,050 0.03 0.252 | 18,000 840 0.025 0.21 15,500 610 0.015 0.168 _|3
8 18,000 800 0.018 0.216 15,500 650 0.015 0.18 13,500 470 0.009 0.144 Eﬁ\i
10 16,500 650 0.012 0.108 14,500 530 0.01 0.09 12,500 380 0.006 0.072 K
12 15,500 570 0.008 0.072 13,500 460 0.007 0.06 11,500 340 0.004 0.048
6 19,000 | 1,200 0.038 0.432 | 18,000 | 1,050 0.032 0.36 14,500 740 0.019 0.288
12 RO.2 8 17,000 970 0.022 0.302 16,000 850 0.018 0.252 13,000 580 0.011 0.202
’ 10 16,000 850 0.013 0.259 | 15,000 740 0.011 0.216 | 12,000 510 0.007 0.173
RO.3 6 19,000 1,200 0.048 0.432 18,000 1,050 0.04 0.36 14,500 740 0.024 0.288

AE-CPR2-H

1. Use arigid and precise machine and holder.

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

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

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

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

6. 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.
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A E'C P RZ' H t}] ﬁu/‘.%1¢§;ﬁ§§ Cutting Condition

@
*Zl_ilﬁt)]ﬁu Regular Milling

B[R4 - FEEEN VEEEEN TEBN
DHIML;H_ Hardened Steel-Prehardened Steel Hardened Steel Hardened Steel
Work Material PX5-NAK80-SKD61 STAVAX - HPM38 SKH51-YXR7-HAP40
(~45HRC) (~55HRC) (~66HRC)
R AR wE [agEw] o [ a. EECEE
(Sngie; % (mlr:‘r?/egin) (i) (SnF')uene ‘d) (mlr:slen(iin) (i) (mm) (Sna.ef ﬁ (mlr:s/er:in) (i)

12 | RO3 8 17,000 970 0.026 0.302 16,000 850 0.022 0.252 13,000 580 0.013 0.202
10 16,000 850 0.017 0.259 15,000 740 0.014 0.216 12,000 510 0.008 0.173

3 18,000 1,630 0.018 0.54 17,000 1,400 0.015 0.45 14,500 970 0.009 0.36

4 18,000 1,630 0.015 0.54 17,000 1,400 0.013 0.45 14,500 970 0.008 0.36

RO.05 6 17,000 1,450 0.012 0.54 16,000 1,250 0.01 0.45 13,500 880 0.006 0.36
8 16,000 1,250 0.008 0.458 15,500 1,100 0.007 0.382 12,500 750 0.004 0.306
10 14,500 1,000 0.005 0.35 13,500 900 0.005 0.292 11,000 630 0.003 0.234
12 13,500 900 0.004 0.324 12,500 790 0.003 0.27 10,500 550 0.002 0.216

3 18,000 1,630 0.036 0.54 17,000 1,400 0.03 0.45 14,500 970 0.018 0.36

4 18,000 1,630 0.03 0.54 17,000 1,400 0.025 0.45 14,500 970 0.015 0.36

RO.T 6 17,000 1,450 0.024 0.54 16,000 1,250 0.02 0.45 13,500 880 0.012 0.36
8 16,000 1,250 0.016 0.458 15,500 1,100 0.013 0.382 12,500 750 0.008 0.306
10 14,500 1,000 0.011 0.35 13,500 900 0.009 0.292 11,000 630 0.005 0.234
12 13,500 900 0.007 0.324 12,500 790 0.006 0.27 10,500 550 0.004 0.216

3 18,000 | 1,630 0.072 0.54 17,000 | 1,400 0.06 0.45 14,500 970 0.036 0.36

4 18,000 1,630 0.06 0.54 17,000 1,400 0.05 0.45 14,500 970 0.03 0.36

6 17,000 | 1,450 0.048 0.54 16,000 1,250 0.04 0.45 13,500 880 0.024 0.36
RO.2 8 16,000 1,250 0.031 0.458 15,500 1,100 0.026 0.382 12,500 750 0.016 0.306
1.5 10 14,500 | 1,000 0.022 0.35 13,500 900 0.018 0.292 | 11,000 630 0.011 0.234
12 13,500 900 0.014 0.324 12,500 790 0.012 0.27 10,500 550 0.007 0.216

16 9,150 530 0.008 0.134 8,650 460 0.007 0.112 7,150 320 0.004 0.09

3 18,000 1,630 0.108 0.54 17,000 1,400 0.09 0.45 14,500 970 0.054 0.36

4 18,000 1,630 0.09 0.54 17,000 1,400 0.075 0.45 14,500 970 0.045 0.36

6 17,000 1,450 0.072 0.54 16,000 1,250 0.06 0.45 13,500 880 0.036 0.36
RO.3 8 16,000 1,250 0.047 0.458 15,500 1,100 0.039 0.382 12,500 750 0.023 0.306
10 14,500 1,000 0.032 0.35 13,500 900 0.027 0.292 11,000 630 0.016 0.234
12 13,500 900 0.022 0.324 12,500 790 0.018 0.27 10,500 550 0.011 0.216

16 9,150 530 0.012 0.134 8,650 460 0.01 0.112 7,150 320 0.006 0.09

3 18,000 1,630 0.18 0.54 17,000 1,400 0.15 0.45 14,500 970 0.09 0.36

4 18,000 1,630 0.15 0.54 17,000 1,400 0.125 0.45 14,500 970 0.075 0.36

6 17,000 1,450 0.12 0.54 16,000 1,250 0.1 0.45 13,500 880 0.06 0.36
RO.5 8 16,000 1,250 0.078 0.458 15,500 1,100 0.065 0.382 12,500 750 0.039 0.306
10 14,500 1,000 0.054 0.35 13,500 900 0.045 0.292 11,000 630 0.027 0.234
12 13,500 900 0.036 0.324 12,500 790 0.03 0.27 10,500 550 0.018 0.216

16 9,150 530 0.02 0.134 8,650 460 0.017 0.112 7,150 320 0.01 0.09

4 15,000 | 1,730 0.018 0.72 15,000 | 1,570 0.015 0.6 13,000 | 1,100 0.009 0.48

6 14,000 1,670 0.015 0.72 14,000 1,450 0.013 0.6 12,000 | 1,070 0.008 0.48

8 13,000 | 1,450 0.012 0.72 13,000 | 1,300 0.01 0.6 11,500 | 1,000 0.006 0.48
R0.05 | 10 12,000 1,300 0.01 0.612 12,000 1,150 0.008 0.51 11,000 910 0.005 0.408
12 11,500 | 1,150 0.006 0.504 | 11,500 1,050 0.005 0.42 10,000 810 0.003 0.336
16 10,000 900 0.004 0.432 10,000 800 0.003 0.36 8,900 630 0.002 0.288
20 9,300 730 0.002 0.216 9,300 650 0.002 0.18 8,250 510 0.001 0.144

5 4 15,000 1,730 0.036 0.72 15,000 1,570 0.03 0.6 13,000 | 1,100 0.018 0.48

6 14,000 | 1,670 0.03 0.72 14,000 | 1,450 0.025 0.6 12,000 | 1,070 0.015 0.48

8 13,000 1,450 0.024 0.72 13,000 1,300 0.02 0.6 11,500 | 1,000 0.012 0.48
RO.1 10 12,000 | 1,300 0.019 0.612 | 12,000 | 1,150 0.016 0.51 11,000 910 0.01 0.408
12 11,500 1,150 0.012 0.504 11,500 1,050 0.01 0.42 10,000 810 0.006 0.336
16 10,000 900 0.007 0.432 | 10,000 800 0.006 0.36 8,900 630 0.004 0.288
20 9,300 730 0.005 0.216 9,300 650 0.004 0.18 8,250 510 0.002 0.144
25 8,600 630 0.002 0.144 8,600 560 0.002 0.12 7,650 440 0.001 0.096

R0.2 4 15,000 1,730 0.072 0.72 15,000 1,570 0.06 0.6 13,000 | 1,100 0.036 0.48
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R - TR E BTN VAR
DDI’VJ*—I- Hardened Steel-Prehardened Steel Hardened Steel Hardened Steel
Work Material PX5-NAK80-SKD61 STAVAX - HPM38 SKH51-YXR7-HAP40
(~45HRC) (~55HRC) (~66HRC)
_ 5 SHEUATRS 5 AR 8 SHHOSERS
R T e || ap | ac e
g (min™) (mm/min) (tsa) (min™) (mm/min) {ais) (mm) (min™) (mm/min) (fwia)
6 14,000 1,670 0.066 0.72 14,000 1,450 0.055 0.6 12,000 | 1,070 0.033 0.48
8 13,000 1,450 0.048 0.72 13,000 1,300 0.04 0.6 11,500 | 1,000 0.024 0.48
10 12,000 1,300 0.038 0.612 12,000 1,150 0.032 0.51 11,000 910 0.019 0.408
RO.2 12 11,500 1,150 0.024 0.504 11,500 1,050 0.02 0.42 10,000 810 0.012 0.336
16 10,000 900 0.014 0.432 10,000 800 0.012 0.36 8,900 630 0.007 0.288
20 9,300 730 0.01 0.216 9,300 650 0.008 0.18 8,250 510 0.005 0.144
25 8,600 630 0.005 0.144 8,600 560 0.004 0.12 7,650 440 0.002 0.096
4 15,000 1,730 0.108 0.72 15,000 1,570 0.09 0.6 13,000 | 1,100 0.054 0.48
6 14,000 | 1,670 0.09 0.72 14,000 1,450 0.075 0.6 12,000 | 1,070 0.045 0.48
8 13,000 1,450 0.072 0.72 13,000 1,300 0.06 0.6 11,500 | 1,000 0.036 0.48
RO3 10 12,000 | 1,300 0.058 0.612 12,000 1,150 0.048 0.51 11,000 910 0.029 0.408
2 12 11,500 1,150 0.036 0.504 11,500 1,050 0.03 0.42 10,000 810 0.018 0.336
16 10,000 900 0.022 0.432 10,000 800 0.018 0.36 8,900 630 0.011 0.288
20 9,300 730 0.014 0.216 9,300 650 0.012 0.18 8,250 510 0.007 0.144
25 8,600 630 0.007 0.144 8,600 560 0.006 0.12 7,650 440 0.004 0.096
4 15,000 1,730 0.15 0.72 15,000 1,570 0.125 0.6 13,000 | 1,100 0.075 0.48
6 14,000 | 1,670 0.12 0.72 14,000 1,450 0.1 0.6 12,000 | 1,070 0.06 0.48
8 13,000 1,450 0.09 0.72 13,000 1,300 0.075 0.6 11,500 | 1,000 0.045 0.48
RO 10 12,000 | 1,300 0.072 0.612 12,000 1,150 0.06 0.51 11,000 910 0.036 0.408
12 11,500 1,150 0.044 0.504 11,500 1,050 0.037 0.42 10,000 810 0.022 0.336
16 10,000 900 0.026 0.432 | 10,000 800 0.022 0.36 8,900 630 0.013 0.288
20 9,300 730 0.018 0.216 9,300 650 0.015 0.18 8,250 510 0.009 0.144
25 8,600 630 0.011 0.144 8,600 560 0.009 0.12 7,650 440 0.005 0.096
10 11,500 1,600 0.048 0.9 10,500 1,200 0.04 0.75 10,500 | 1,200 0.024 0.6
RO.2 20 8,900 1,000 0.024 0.54 8,000 740 0.02 0.45 8,000 740 0.012 0.36
25 30 7,650 700 0.012 0.18 6,850 520 0.01 0.15 6,850 520 0.006 0.12
’ 10 11,500 1,600 0.09 0.9 10,500 1,200 0.075 0.75 10,500 | 1,200 0.045 0.6
RO.5 20 8,900 1,000 0.044 0.54 8,000 740 0.037 0.45 8,000 740 0.022 0.36
30 7,650 700 0.013 0.18 6,850 520 0.011 0.15 6,850 520 0.007 0.12
8 9,550 1,500 0.048 1.08 8,600 1,150 0.04 0.9 7,650 830 0.024 0.72
12 9,550 1,500 0.048 1.08 8,600 1,150 0.04 0.9 7,650 830 0.024 0.72
16 8,500 | 1,200 0.034 0.864 7,650 910 0.028 0.72 6,800 660 0.017 0.576
RO.2 20 7,400 990 0.022 0.734 6,700 750 0.018 0.612 5,950 550 0.011 0.49
25 7,100 830 0.014 0.648 6,400 640 0.012 0.54 5,700 460 0.007 0.432
30 6,900 760 0.01 0.324 6,200 580 0.008 0.27 5,500 420 0.005 0.216
35 6,350 660 0.007 0.216 5,700 500 0.006 0.18 5,100 370 0.004 0.144
12 9,550 1,500 0.072 1.08 8,600 1,150 0.06 0.9 7,650 830 0.036 0.72
16 8,500 | 1,200 0.05 0.864 7,650 910 0.042 0.72 6,800 660 0.025 0.576
3 RO.3 20 7,400 990 0.032 0.734 6,700 750 0.027 0.612 5,950 550 0.016 0.49
’ 25 7,100 830 0.022 0.648 6,400 640 0.018 0.54 5,700 460 0.011 0.432 g
30 6,900 760 0.014 0.324 6,200 580 0.012 0.27 5,500 420 0.007 0.216 E
35 6,350 660 0.011 0.216 5,700 500 0.009 0.18 5,100 370 0.005 0.144 3
12 9,550 1,500 0.09 1.08 8,600 1,150 0.075 0.9 7,650 830 0.045 0.72 2
16 8,500 | 1,200 0.062 0.864 7,650 910 0.052 0.72 6,800 660 0.031 0.576 _|3
RO 20 7,400 990 0.04 0.734 6,700 750 0.033 0.612 5,950 550 0.02 0.49 E\{‘
: 25 7,100 830 0.026 0.648 6,400 640 0.022 0.54 5,700 460 0.013 0.432 K
30 6,900 760 0.018 0.324 6,200 580 0.015 0.27 5,500 420 0.009 0.216
35 6,350 660 0.013 0.216 5,700 500 0.011 0.18 5,100 370 0.007 0.144
THIRE
Depth of Cut

AE-CPR2-H

1. Use arigid and precise machine and holder.

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

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

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

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

6. 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.
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A E'C P RZ' H t}] ﬁu/‘.%1¢§;ﬁ§§ Cutting Condition

MEIEI (ZEZFENNL) sideMiling (Contour Line Finish Milling)

B[R4 - FEEEN VEEEEN VEIETEN
HDIML;H_ Hardened Steel-Prehardened Steel Hardened Steel Hardened Steel
Work Material PX5-NAK80-SKD61 STAVAX - HPM38 SKH51-YXR7-HAP40
(~45HRC) (~55HRC) (~66HRC)
o E pEEE o wE [agEw] o [ a. EECEE
(Sngie; % (mlr:‘ﬁ/egin) () (SnF')uene fj) (mlr:slen(iin) (i) (mm) (SnFilene % (mlr:s/er:in) (i)
0.5 | 50,000 700 0.006 0.007 | 43,000 550 0.005 0.006 | 43,000 520 0.003 0.005
R0.02 1 47,500 680 0.006 0.007 | 40,500 520 0.005 0.006 | 40,500 490 0.003 0.005
’ 1.5 | 45,000 540 0.005 0.006 | 38,000 420 0.004 0.005 38,000 400 0.002 0.004
0.2 2 42,000 300 0.004 0.006 | 35,500 230 0.003 0.005 35,500 220 0.002 0.004
’ 0.5 | 50,000 700 0.006 0.007 | 43,000 550 0.005 0.006 | 43,000 520 0.003 0.005
RO.05 1 47,500 680 0.006 0.007 | 40,500 520 0.005 0.006 | 40,500 490 0.003 0.005
1.5 | 45,000 540 0.005 0.006 | 38,000 420 0.004 0.005 38,000 400 0.002 0.004
2 42,000 300 0.004 0.006 | 35,500 230 0.003 0.005 35,500 220 0.002 0.004
1 43,000 850 0.006 0.011 38,000 690 0.005 0.009 | 33,500 530 0.003 0.007
1.5 [ 40,000 740 0.006 0.011 35,000 590 0.005 0.009 | 30,500 440 0.003 0.007
R0.02 2 36,000 610 0.005 0.01 32,000 500 0.004 0.008 [ 28,000 370 0.002 0.006
2.5 | 32,000 480 0.004 0.01 28,000 380 0.003 0.008 | 24,500 290 0.002 0.006
03 3 28,000 220 0.002 0.008 [ 24,500 180 0.002 0.007 | 21,500 130 0.001 0.006
’ 1 43,000 850 0.006 0.011 38,000 690 0.005 0.009 | 33,500 530 0.003 0.007
1.5 | 40,000 740 0.006 0.011 35,000 590 0.005 0.009 | 30,500 440 0.003 0.007
RO0.05 2 36,000 610 0.005 0.01 32,000 500 0.004 0.008 | 28,000 370 0.002 0.006
2.5 | 32,000 480 0.004 0.01 28,000 380 0.003 0.008 | 24,500 290 0.002 0.006
3 28,000 220 0.002 0.008 24,500 180 0.002 0.007 | 21,500 130 0.001 0.006
1 39,500 | 1,010 0.007 0.014 | 32,000 780 0.006 0.012 | 28,500 550 0.004 0.01
1.5 | 39,500 1,010 0.007 0.014 | 32,000 780 0.006 0.012 28,500 550 0.004 0.01
R0.02 2 37,000 910 0.007 0.014 | 30,500 700 0.006 0.012 | 27,000 500 0.004 0.01
2.5 | 33,500 750 0.006 0.012 | 27,500 580 0.005 0.01 24,500 410 0.003 0.008
3 30,500 630 0.005 0.01 25,000 480 0.004 0.008 [ 22,500 340 0.002 0.006
4 28,500 510 0.002 0.007 | 23,500 390 0.002 0.006 | 20,500 280 0.001 0.005
1 39,500 1,010 0.007 0.014 | 32,000 780 0.006 0.012 | 28,500 550 0.004 0.01
0.4 1.5 | 39,500 1,010 0.007 0.014 | 32,000 780 0.006 0.012 | 28,500 550 0.004 0.01
R0.05 2 37,000 910 0.007 0.014 | 30,500 700 0.006 0.012 27,000 500 0.004 0.01
3 30,500 630 0.005 0.01 25,000 480 0.004 0.008 | 22,500 340 0.002 0.006
4 28,500 510 0.002 0.007 23,500 390 0.002 0.006 | 20,500 280 0.001 0.005
1 39,500 1,010 0.012 0.014 | 32,000 780 0.01 0.012 28,500 550 0.006 0.01
RO.1 2 37,000 910 0.012 0.014 | 30,500 700 0.01 0.012 27,000 500 0.006 0.01
3 30,500 630 0.008 0.01 25,000 480 0.007 0.008 | 22,500 340 0.004 0.006
4 28,500 510 0.005 0.007 | 23,500 390 0.004 0.006 | 20,500 280 0.002 0.005
1 34,500 970 0.007 0.018 | 28,500 780 0.006 0.015 24,000 580 0.004 0.012
2 34,500 970 0.007 0.018 | 28,500 780 0.006 0.015 24,000 580 0.004 0.012
R0.02 3 32,500 820 0.007 0.016 | 27,000 660 0.006 0.013 | 22,500 490 0.004 0.01
4 26,500 600 0.004 0.012 22,500 480 0.003 0.01 18,500 360 0.002 0.008
5 25,000 490 0.002 0.008 | 20,500 390 0.002 0.007 | 17,500 290 0.001 0.006
6 23,000 430 0.001 0.007 19,000 340 0.001 0.006 16,000 260 0.001 0.005
1 34,500 970 0.007 0.018 | 28,500 780 0.006 0.015 [ 24,000 580 0.004 0.012
2 34,500 970 0.007 0.018 | 28,500 780 0.006 0.015 24,000 580 0.004 0.012
05 | RO.05 3 32,500 820 0.007 0.016 | 27,000 660 0.006 0.013 | 22,500 490 0.004 0.01
4 26,500 600 0.004 0.012 | 22,500 480 0.003 0.01 18,500 360 0.002 0.008
5 25,000 490 0.002 0.008 [ 20,500 390 0.002 0.007 | 17,500 290 0.001 0.006
6 23,000 430 0.001 0.007 19,000 340 0.001 0.006 16,000 260 0.001 0.005
1 34,500 970 0.012 0.018 | 28,500 780 0.01 0.015 [ 24,000 580 0.006 0.012
2 34,500 970 0.012 0.018 | 28,500 780 0.01 0.015 24,000 580 0.006 0.012
RO.T 3 32,500 820 0.012 0.016 | 27,000 660 0.01 0.013 | 22,500 490 0.006 0.01
’ 4 26,500 600 0.007 0.012 | 22,500 480 0.006 0.01 18,500 360 0.004 0.008
5 25,000 490 0.005 0.008 | 20,500 390 0.004 0.007 | 17,500 290 0.002 0.006
6 23,000 430 0.004 0.007 19,000 340 0.003 0.006 16,000 260 0.002 0.005
1. BERRIERSAITARFI IR,
2. BB T EHERSISEAREME D RITIEER, HEFERMQL (RE2E0) INTIERN.
3. ERAEBLENT (NE) GEFROTRENTRE THRE. BREINTAAR. TURRIKE, THEESERIELEE
B, BHEEREFTEIRE.
4. BRI IR, RETHISE, BSESEREGE, HERENEIRE.

5. HEFRAENN (4R5E) | R (R2) TR Z TINREI#TITTE.

6. 0.5 LAITEL/D AF108, HUNUREIEAthSSEUTR, RIEIRMRE LA IIRIR 4.
7. WINTHEEEERE, BREEE HAEEMTIAE,

8. HERNEHBRT, B ERRIE TR AIRE,

@ | NEXT )



EIREX - TR AN VAR
jJDIp_H;_I_ Hardened Steel-Prehardened Steel Hardened Steel Hardened Steel
Work Material PX5-NAK80-SKD61 STAVAX - HPM38 SKH51-YXR7-HAP40
(~45HRC) (~55HRC) (~66HRC)
y 1 5 SIS v SHATEE 5 SO
A2 ke | T e i 2 fo o 20| 2o [
(min™) (mm/min) (min™) (mm/min) (min™) (mm/min)
2 31,000 1,050 0.007 0.022 26,500 850 0.006 0.018 | 24,000 690 0.004 0.014
R0.05 4 26,000 740 0.006 0.014 | 22,000 600 0.005 0.012 20,000 490 0.003 0.01
6 22,500 530 0.002 0.011 19,000 430 0.002 0.009 17,000 350 0.001 0.007
0.6 1 31,000 1,050 0.014 0.022 | 26,500 850 0.012 0.018 | 24,000 690 0.007 0.014
RO.1 2 31,000 1,050 0.014 0.022 | 26,500 850 0.012 0.018 | 24,000 690 0.007 0.014
4 26,000 740 0.011 0.014 | 22,000 600 0.009 0.012 20,000 490 0.005 0.01
6 22,500 530 0.005 0.011 19,000 430 0.004 0.009 17,000 350 0.002 0.007
2 31,000 1,470 0.012 0.024 | 27,500 1,250 0.01 0.02 25,500 930 0.006 0.016
R0.05 4 29,000 | 1,200 0.01 0.024 | 25,500 | 1,050 0.008 0.02 23,500 790 0.005 0.016
6 23,500 850 0.007 0.017 | 21,000 720 0.006 0.014 19,500 550 0.004 0.011
2 31,000 | 1,470 0.022 0.024 | 27,500 | 1,250 0.018 0.02 25,500 930 0.011 0.016
08 RO.1 4 29,000 1,200 0.018 0.024 | 25,500 1,050 0.015 0.02 23,500 790 0.009 0.016
: 6 23,500 850 0.014 0.017 | 21,000 720 0.012 0.014 | 19,500 550 0.007 0.011
2 31,000 1,470 0.029 0.024 | 27,500 1,250 0.024 0.02 25,500 930 0.014 0.016
RO.2 4 29,000 | 1,200 0.024 0.024 | 25,500 1,050 0.02 0.02 23,500 790 0.012 0.016
6 23,500 850 0.019 0.017 | 21,000 720 0.016 0.014 19,500 550 0.01 0.011
8 22,000 690 0.01 0.012 | 19,500 590 0.008 0.01 18,000 450 0.005 0.008
2 29,500 1,680 0.01 0.036 | 26,500 1,410 0.008 0.03 24,500 | 1,130 0.005 0.024
3 27,000 | 1,500 0.01 0.036 | 24,500 | 1,250 0.008 0.03 22,500 | 1,000 0.005 0.024
4 27,000 1,500 0.007 0.036 | 24,500 1,250 0.006 0.03 22,500 | 1,000 0.004 0.024
R0.05 6 24,000 1,200 0.007 0.032 21,500 1,000 0.006 0.027 20,000 800 0.004 0.022
8 21,000 950 0.004 0.025 19,000 790 0.003 0.021 17,500 620 0.002 0.017
10 19,500 770 0.004 0.018 17,500 640 0.003 0.015 16,500 510 0.002 0.012
12 18,000 670 0.004 0.016 16,000 560 0.003 0.013 15,000 440 0.002 0.01
2 29,500 1,680 0.024 0.036 26,500 1,410 0.02 0.03 24,500 | 1,130 0.012 0.024
3 27,000 1,500 0.024 0.036 | 24,500 1,250 0.02 0.03 22,500 | 1,000 0.012 0.024
4 27,000 1,500 0.018 0.036 | 24,500 1,250 0.015 0.03 22,500 | 1,000 0.009 0.024
RO.1 6 24,000 1,200 0.018 0.032 | 21,500 1,000 0.015 0.027 20,000 800 0.009 0.022
8 21,000 950 0.011 0.025 19,000 790 0.009 0.021 17,500 620 0.005 0.017
10 19,500 770 0.007 0.018 17,500 640 0.006 0.015 16,500 510 0.004 0.012
12 18,000 670 0.005 0.016 16,000 560 0.004 0.013 15,000 440 0.002 0.01
1 2 29,500 1,680 0.036 0.036 | 26,500 1,410 0.03 0.03 24,500 | 1,130 0.018 0.024
3 27,000 1,500 0.036 0.036 | 24,500 1,250 0.03 0.03 22,500 | 1,000 0.018 0.024
4 27,000 1,500 0.024 0.036 | 24,500 1,250 0.02 0.03 22,500 1,000 0.012 0.024
6 24,000 1,200 0.024 0.032 21,500 1,000 0.02 0.027 | 20,000 800 0.012 0.022
RO.2 8 21,000 950 0.014 0.025 19,000 790 0.012 0.021 17,500 620 0.007 0.017
10 19,500 770 0.01 0.018 17,500 640 0.008 0.015 16,500 510 0.005 0.012
12 18,000 670 0.007 0.016 | 16,000 560 0.006 0.013 [ 15,000 440 0.004 0.01
16 14,500 470 0.005 0.012 13,000 390 0.004 0.01 12,000 310 0.002 0.008
20 12,000 340 0.004 0.011 11,000 280 0.003 0.009 [ 10,000 220 0.002 0.007 g
2 29,500 1,680 0.043 0.036 | 26,500 1,410 0.036 0.03 24,500 | 1,130 0.022 0.024 E
3 27,000 | 1,500 0.043 0.036 | 24,500 | 1,250 0.036 0.03 22,500 | 1,000 0.022 0.024 3
4 27,000 1,500 0.036 0.036 | 24,500 1,250 0.03 0.03 22,500 | 1,000 0.018 0.024 2
RO.3 6 24,000 | 1,200 0.036 0.032 | 21,500 | 1,000 0.03 0.027 | 20,000 800 0.018 0.022 _|3
8 21,000 950 0.022 0.025 19,000 790 0.018 0.021 17,500 620 0.011 0.017 E{(
10 19,500 770 0.014 0.018 17,500 640 0.012 0.015 16,500 510 0.007 0.012 K
12 18,000 670 0.011 0.016 16,000 560 0.009 0.013 15,000 440 0.005 0.01
6 22,500 | 1,450 0.019 0.043 | 21,000 | 1,250 0.016 0.036 | 19,000 960 0.01 0.029
12 RO.2 8 20,000 1,150 0.011 0.034 18,500 980 0.009 0.028 17,000 760 0.005 0.022
’ 10 18,500 | 1,000 0.006 0.025 | 17,500 860 0.005 0.021 16,000 670 0.003 0.017
RO.3 6 22,500 1,450 0.029 0.043 21,000 1,250 0.024 0.036 19,000 960 0.014 0.029

AE-CPR2-H

1. Use arigid and precise machine and holder.
2.When machining carbon steels or hardened steels, using MQL(Minimum Quantity Lubrication / mist coolant) is recommended.
3. The above condition shows an approximate standard for contouring operation(side milling) with a low machining load.
If abnormal cutting sounds, vibration or chattering occur depending on the machining shape, cutting amount, rigidity of the machine or work holding
condition, etc., please adjust the speed, feed and the depth of cut.
4. Adjust the speed, feed rate, and depth of cut if chattering, vibration or abnormal grinding sounds occur.
5. Helical or ramp milling is recommended during the approach of a Z cut.
6. 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. 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.
8.When RPM are insufficient, please reduce the RPM and feed rates at same ratio as listed above.
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A E'C P RZ' H t}] ﬁu/‘.%1¢§;ﬁ§§ Cutting Condition

X FROM |
MEIEI (ZEZFENNL) sideMiling (Contour Line Finish Milling)

VEIIREN - FREEEN VEEEEN VAN
I”]I*Z*-l' Hardened Steel-Prehardened Steel Hardened Steel Hardened Steel
Work Material PX5-NAK80-SKD61 STAVAX - HPM38 SKH51-YXR7-HAP40
(~45HRC) (~55HRC) (~66HRC)
y i = HHAEE iR | HRERE R BHREE
52 | g | B s%_d e dp Speed d dap de Speed d
e w o iy ) o) | ey | (mm (mm) o iy M

8 20,000 | 1,150 0.016 0.034 | 18,500 980 0.013 0.028 [ 17,000 760 0.008 0.022

12 |Ro3 10 18,500 | 1,000 0.01 0.025 | 17,500 860 0.008 0.021 16,000 670 0.005 0.017
3 22,000 | 1,930 0.007 0.054 | 19,500 | 1,610 0.006 0.045 [ 17,000 | 1,160 0.004 0.036

4 22,000 | 1,930 0.007 0.054 | 19,500 | 1,610 0.006 0.045 | 17,000 | 1,160 0.004 0.036

RO.05 6 21,000 | 1,750 0.006 0.054 | 18,500 | 1,450 0.005 0.045 | 16,000 | 1,050 0.003 0.036

8 20,000 | 1,500 0.006 0.054 | 17,500 | 1,250 0.005 0.045 | 15,500 910 0.003 0.036

10 17,500 | 1,250 0.048 0.043 | 15,500 | 1,050 0.04 0.036 [ 13,500 760 0.024 0.029

12 16,500 | 1,100 0.036 0.037 | 14,500 910 0.03 0.031 12,500 670 0.018 0.025

3 22,000 | 1,930 0.014 0.054 | 19,500 | 1,610 0.012 0.045 [ 17,000 | 1,160 0.007 0.036

4 22,000 | 1,930 0.014 0.054 | 19,500 | 1,610 0.012 0.045 [ 17,000 | 1,160 0.007 0.036

RO.T 6 21,000 | 1,750 0.012 0.054 | 18,500 | 1,450 0.01 0.045 [ 16,000 | 1,050 0.006 0.036

8 20,000 | 1,500 0.012 0.054 | 17,500 | 1,250 0.01 0.045 [ 15,500 910 0.006 0.036
10 17,500 | 1,250 0.108 0.043 | 15,500 | 1,050 0.09 0.036 [ 13,500 760 0.054 0.029
12 16,500 | 1,100 0.072 0.037 | 14,500 910 0.06 0.031 12,500 670 0.036 0.025

3 22,000 | 1,930 0.029 0.054 | 19,500 | 1,610 0.024 0.045 | 17,000 | 1,160 0.014 0.036

4 22,000 | 1,930 0.029 0.054 | 19,500 | 1,610 0.024 0.045 | 17,000 | 1,160 0.014 0.036

6 21,000 | 1,750 0.024 0.054 | 18,500 | 1,450 0.02 0.045 [ 16,000 | 1,050 0.012 0.036
R0.2 8 20,000 | 1,500 0.024 0.054 | 17,500 | 1,250 0.02 0.045 [ 15,500 910 0.012 0.036
1.5 10 17,500 | 1,250 0.022 0.043 | 15,500 | 1,050 0.018 0.036 [ 13,500 760 0.011 0.029
12 16,500 | 1,100 0.014 0.037 | 14,500 910 0.012 0.031 12,500 670 0.007 0.025
16 11,000 640 0.01 0.026 | 10,000 530 0.008 0.022 8,650 390 0.005 0.018

3 22,000 | 1,930 0.043 0.054 | 19,500 | 1,610 0.036 0.045 [ 17,000 | 1,160 0.022 0.036

4 22,000 | 1,930 0.043 0.054 | 19,500 | 1,610 0.036 0.045 | 17,000 | 1,160 0.022 0.036

6 21,000 | 1,750 0.036 0.054 | 18,500 | 1,450 0.03 0.045 [ 16,000 | 1,050 0.018 0.036
RO.3 8 20,000 | 1,500 0.036 0.054 | 17,500 | 1,250 0.03 0.045 | 15,500 910 0.018 0.036
10 17,500 | 1,250 0.032 0.043 | 15,500 | 1,050 0.027 0.036 | 13,500 760 0.016 0.029
12 16,500 | 1,100 0.022 0.037 | 14,500 910 0.018 0.031 12,500 670 0.011 0.025
16 11,000 640 0.014 0.026 | 10,000 530 0.012 0.022 8,650 390 0.007 0.018

3 22,000 | 1,930 0.072 0.054 | 19,500 | 1,610 0.06 0.045 [ 17,000 | 1,160 0.036 0.036

4 22,000 | 1,930 0.072 0.054 | 19,500 | 1,610 0.06 0.045 [ 17,000 | 1,160 0.036 0.036

6 21,000 | 1,750 0.06 0.054 | 18,500 | 1,450 0.05 0.045 [ 16,000 | 1,050 0.03 0.036
RO.5 8 20,000 | 1,500 0.06 0.054 | 17,500 | 1,250 0.05 0.045 [ 15,500 910 0.03 0.036
10 17,500 | 1,250 0.054 0.043 | 15,500 | 1,050 0.045 0.036 [ 13,500 760 0.027 0.029
12 16,500 | 1,100 0.036 0.037 | 14,500 910 0.03 0.031 12,500 670 0.018 0.025
16 11,000 640 0.024 0.026 | 10,000 530 0.02 0.022 8,650 390 0.012 0.018

4 18,000 | 2,200 0.01 0.072 | 17,500 | 1,930 0.008 0.06 16,500 | 1,630 0.005 0.048

6 17,500 | 2,070 0.01 0.072 | 17,000 | 1,800 0.008 0.06 16,000 | 1,530 0.005 0.048

8 16,500 | 1,850 0.01 0.072 | 16,000 | 1,600 0.008 0.06 15,000 | 1,350 0.005 0.048
R0.05| 10 15,500 | 1,650 0.01 0.072 | 15,500 | 1,450 0.008 0.06 14,500 | 1,200 0.005 0.048
12 14,500 | 1,500 0.01 0.065 | 14,500 | 1,300 0.008 0.054 | 13,500 | 1,050 0.005 0.043
16 13,000 | 1,150 0.006 0.05 12,500 | 1,000 0.005 0.042 | 12,000 830 0.003 0.034
20 12,000 940 0.004 0.036 | 11,500 820 0.003 0.03 11,000 680 0.002 0.024

4 18,000 | 2,200 0.018 0.072 | 17,500 | 1,930 0.015 0.06 16,500 | 1,630 0.009 0.048

6 17,500 | 2,070 0.018 0.072 | 17,000 | 1,800 0.015 0.06 16,000 | 1,530 0.009 0.048

8 16,500 | 1,850 0.018 0.072 | 16,000 | 1,600 0.015 0.06 15,000 | 1,350 0.009 0.048
10 15,500 | 1,650 0.018 0.072 | 15,500 | 1,450 0.015 0.06 14,500 | 1,200 0.009 0.048
12 14,500 | 1,500 0.018 0.065 | 14,500 | 1,300 0.015 0.054 [ 13,500 | 1,050 0.009 0.043
16 13,000 | 1,150 0.011 0.05 12,500 | 1,000 0.009 0.042 [ 12,000 830 0.005 0.034
20 12,000 940 0.007 0.036 | 11,500 820 0.006 0.03 11,000 680 0.004 0.024
25 11,000 800 0.005 0.032 | 11,000 700 0.004 0.027 [ 10,000 580 0.002 0.022
R0O.2 4 18,000 | 2,200 0.024 0.072 | 17,500 | 1,930 0.02 0.06 16,500 | 1,630 0.012 0.048
1. BERRIM R SRR,

2. BEIRENIRHERSISE AR EIEEER. HEFERMQL GRERED) I TRERN.
3. ERAEREINT (WE) AR TRENTRS FHRE. BRIEIMIAR. YUK, THEESE RS EE

R, HHRREAITIEIRE.

. HFEERY. iRaD. RETIRISEH, SESEAREE, HaRETIEIRE.

- HEERAEEN (25E) . R (RIE) INTEA Z SDNREIHTI A,

. 0.5 LITEEL/D AT 108, HNISREEASSEITR. RETEIRREZS AT RIS,
- MINTAEEEERE, BIEERE. HARETIAE.

- BEAENERT, SR EREE TR EAIH SR,
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AE-CPR2-H

VEIBREX - TR E BTN VAR
DDI’VJ*—I- Hardened Steel-Prehardened Steel Hardened Steel Hardened Steel
Work Material PX5-NAK80-SKD61 STAVAX - HPM38 SKH51-YXR7-HAP40
(~45HRC) (~55HRC) (~66HRC)
_ 5 SHEUATRS e AR 5 SHHOSERS
R T e || ap | ac e
g (min™) (mm/min) (tsa) (min™) (mm/min) {ais) (mm) (min™) (mm/min) (fwia)
6 17,500 | 2,070 0.024 0.072 17,000 1,800 0.02 0.06 16,000 | 1,530 0.012 0.048
8 16,500 1,850 0.024 0.072 16,000 1,600 0.02 0.06 15,000 | 1,350 0.012 0.048
10 15,500 1,650 0.024 0.072 15,500 1,450 0.02 0.06 14,500 | 1,200 0.012 0.048
RO.2 12 14,500 1,500 0.024 0.065 14,500 1,300 0.02 0.054 13,500 | 1,050 0.012 0.043
16 13,000 | 1,150 0.014 0.05 12,500 1,000 0.012 0.042 12,000 830 0.007 0.034
20 12,000 940 0.01 0.036 11,500 820 0.008 0.03 11,000 680 0.005 0.024
25 11,000 800 0.007 0.032 11,000 700 0.006 0.027 10,000 580 0.004 0.022
4 18,000 | 2,200 0.036 0.072 17,500 1,930 0.03 0.06 16,500 | 1,630 0.018 0.048
6 17,500 | 2,070 0.036 0.072 | 17,000 1,800 0.03 0.06 16,000 | 1,530 0.018 0.048
8 16,500 1,850 0.036 0.072 16,000 1,600 0.03 0.06 15,000 | 1,350 0.018 0.048
RO3 10 15,500 1,650 0.036 0.072 15,500 1,450 0.03 0.06 14,500 | 1,200 0.018 0.048
2 12 14,500 1,500 0.036 0.065 14,500 1,300 0.03 0.054 13,500 | 1,050 0.018 0.043
16 13,000 1,150 0.022 0.05 12,500 1,000 0.018 0.042 12,000 830 0.011 0.034
20 12,000 940 0.014 0.036 11,500 820 0.012 0.03 11,000 680 0.007 0.024
25 11,000 800 0.011 0.032 11,000 700 0.009 0.027 10,000 580 0.005 0.022
4 18,000 | 2,200 0.06 0.072 17,500 1,930 0.05 0.06 16,500 | 1,630 0.03 0.048
6 17,500 | 2,070 0.06 0.072 17,000 1,800 0.05 0.06 16,000 | 1,530 0.03 0.048
8 16,500 1,850 0.06 0.072 16,000 1,600 0.05 0.06 15,000 | 1,350 0.03 0.048
RO5 10 15,500 | 1,650 0.06 0.072 15,500 1,450 0.05 0.06 14,500 | 1,200 0.03 0.048
12 14,500 | 1,500 0.06 0.065 14,500 1,300 0.05 0.054 | 13,500 | 1,050 0.03 0.043
16 13,000 | 1,150 0.036 0.05 12,500 1,000 0.03 0.042 12,000 830 0.018 0.034
20 12,000 940 0.024 0.036 | 11,500 820 0.02 0.03 11,000 680 0.012 0.024
25 11,000 800 0.018 0.032 11,000 700 0.015 0.027 10,000 580 0.009 0.022
10 13,000 1,850 0.024 0.09 13,000 1,400 0.02 0.075 12,000 | 1,350 0.012 0.06
RO.2 20 10,000 1,150 0.014 0.062 10,000 890 0.012 0.052 9,450 830 0.007 0.042
25 30 8,500 930 0.007 0.036 8,500 720 0.006 0.03 8,000 670 0.004 0.024
’ 10 13,000 1,850 0.06 0.09 13,000 1,400 0.05 0.075 12,000 | 1,350 0.03 0.06
RO.5 20 10,000 1,150 0.036 0.062 10,000 890 0.03 0.052 9,450 830 0.018 0.042
30 8,500 930 0.018 0.036 8,500 720 0.015 0.03 8,000 670 0.009 0.024
8 12,000 | 2,000 0.024 0.096 11,000 1,400 0.02 0.08 10,000 | 1,100 0.012 0.064
12 12,000 | 2,000 0.024 0.096 11,000 1,400 0.02 0.08 10,000 | 1,100 0.012 0.064
16 10,500 1,600 0.024 0.096 9,600 1,150 0.02 0.08 9,000 880 0.012 0.064
RO.2 20 9,300 | 1,350 0.024 0.077 8,400 940 0.02 0.064 7,850 730 0.012 0.051
25 8,900 | 1,100 0.014 0.058 8,050 800 0.012 0.048 7,550 610 0.007 0.038
30 8,600 | 1,000 0.01 0.048 7,800 720 0.008 0.04 7,300 560 0.005 0.032
35 7,950 880 0.007 0.043 7,200 630 0.006 0.036 6,750 480 0.004 0.029
12 12,000 | 2,000 0.036 0.096 11,000 1,400 0.03 0.08 10,000 | 1,100 0.018 0.064
16 10,500 1,600 0.036 0.096 9,600 1,150 0.03 0.08 9,000 880 0.018 0.064
3 RO.3 20 9,300 1,350 0.036 0.077 8,400 940 0.03 0.064 7,850 730 0.018 0.051
: 25 8,900 1,100 0.022 0.058 8,050 800 0.018 0.048 7,550 610 0.011 0.038
30 8,600 1,000 0.014 0.048 7,800 720 0.012 0.04 7,300 560 0.007 0.032 §
35 7,950 880 0.011 0.043 7,200 630 0.009 0.036 6,750 480 0.005 0.029 %
12 12,000 | 2,000 0.06 0.096 11,000 1,400 0.05 0.08 10,000 | 1,100 0.03 0.064 %
16 10,500 1,600 0.06 0.096 9,600 1,150 0.05 0.08 9,000 880 0.03 0.064 g
RO5 20 9,300 1,350 0.06 0.077 8,400 940 0.05 0.064 7,850 730 0.03 0.051 o
’ 25 8,900 1,100 0.036 0.058 8,050 800 0.03 0.048 7,550 610 0.018 0.038 54
30 8,600 | 1,000 0.024 0.048 7,800 720 0.02 0.04 7,300 560 0.012 0.032 .
35 7,950 880 0.018 0.043 7,200 630 0.015 0.036 6,750 480 0.009 0.029
ai": "7 |
YIHIRE ) Z In
Depth of Cut © L

1. Use arigid and precise machine and holder.
2.When machining carbon steels or hardened steels, using MQL(Minimum Quantity Lubrication / mist coolant) is recommended.
3. The above condition shows an approximate standard for contouring operation(side milling) with a low machining load.
If abnormal cutting sounds, vibration or chattering occur depending on the machining shape, cutting amount, rigidity of the machine or work holding
condition, etc., please adjust the speed, feed and the depth of cut.
4. Adjust the speed, feed rate, and depth of cut if chattering, vibration or abnormal grinding sounds occur.
5. Helical or ramp milling is recommended during the approach of a Z cut.
6. 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. 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.
8.When RPM are insufficient, please reduce the RPM and feed rates at same ratio as listed above.

&
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2-flute high-finishing long neck carbide ball end mill for high-hardness steel

AE-LNBD-H
1] SRR

Thickness at the center

« ROEBINE AT ERSL e 3 A Ek AR 7

- Thickening of the center core to prevent deformation of the ball tip and improve control of chipping

2| (BRAITKL RIBE

Superior ball R precision

- FR1805EEINISERIRBE (55 P41) _R _R
- Secures stable R accuracy across 180° (refer p.41) \/ Y.
+0.003 +0.005
RE=0.25 0.25<RE

3| IKiERZSNEER

Teardrop-shaped outer periphery

o KEIEELL SRR CTmEIRSh, BolkE AE-LNBD-H éi%ﬁ%
7], IREINIEREE.

- Strong back taper geometry enables milling by
point, which prevents chattering and chipping,
resulting in improvement of surface accuracy

ET - RELEFTXERAR

Note: Teardrop-shaped specification does not apply to items above R2

4| LREITREBREE

Superior shank accuracy

* X3 Rz h42Z (0/-0.004)
- Supports h4 tolerance (0/-0.004)

> %I% Eﬁ%ﬁlfi (B%5P41)

Smooth Surface Treatment (refer p.41)

TREREVGELE, REMIEAEE (RO.3LAL)

- Improves surface accuracy by smoothening the coating surface (R0.3 or above)

6] FEMIRTHRE

Abundant variations

+2615X (R0.05~R3) AIRIXIS 32 AIINT

- 261 items (R0.05 to R3) are available to accommodate a wide range of applications

8
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Stable Performance

SKD11 (60HRC) 10T sEMiTERER

Stable wear transition in SKD11 (60 HRC)

Q.10 [rsssmesee e s st
#ATA AE-LNBD-H H AT (mm)
Tool R1X10X4 Competitor
INTAa#t .08 |77 mrrmr T
Work Material SKD11(60HRC) I=
NI EBEEINT a
Milling Method Scanning Line Cutting ;% 0.06
D . - =
Cutting Speed 107m/min(17,000min™") JET o
i 1,400mm/min (0.041mm/t) :
IR - _ " 00
Dept;‘ ofxCut ap=0.05mm Pf=0.1mm
e =% , , , , ,
Coolant Air-blow 0 0 100 150 200 250
(R TR TG (HSK32) I (m)
Machine Vertical Machining Center EIHUHE Miling Length
= AE-LNBD-H = E{iATI=RA Htt BB
Competitor Competitor

K588

Long Tool Life

PO EINDH31-S N T, SEIURAIMHA T

Enables superior durability in hot die steel DH31-S

— (T3 I XT3 bbb

fEATE AE-LNBD-H Bt AT mm 006
Tool R1X10X4 Competitor

0.05
InITAgRt -
Work Material DH31-5(43HRC) )=
T BEIT 2 004
Milling Method Pocket Milling ;E;
PIHERE . . 2 003
Cutting Speed 88m/min(14,000min") Z
e 1,000mm/min(0.036mm/t) £ 002
PITTE _ _ " 001
Depth OfxCut ap=0.05mm Pf=0.1mm
TR | 0 1 1 1 1 1 1
Coolant Air-blow 40 80 120 160 200 240 (1
EFH*M)‘& EI‘EWJDIEP'D(HSK&) DB E Milling Length
Machine Horizontal Machining Center m—— AE-LNBD-H = Eﬁi’/&ﬁch‘ﬁ%A Eﬁi’;ﬁi‘fzﬁ: B

Competitor Competitor

=)/ 1

STAVAX(53HRC) g0 T, SEIRYFAIMI A MR TZRE

Finishing Enables excellent durability and surface finish in STAVAX (53 HRC)
— (GILON R I/] S A
fFRTE AE-LNBD-H Hitt N~ R
Tool R1X10X4 Competitor
INITAz$t (0107 2
Work Material STAVAX(53HRC) )= :;‘:
WL EEANT S I A
Milling Method Scanning Line Cutting BV fh
e bl =
IR 150m/min(24,000min™") % 5
Cutting Speed -3 =
e 2,400mm/min(0.05mm/t) g &
eed z ¥
B - — i =
Depth OfxCut ap=0.05mm Pf=0.1mm QI
e =% 0 ; : : - @
Coolant Air-blow 100 200 300 400 (m) 2
SRR M TCINT ARGy (HSK32) EIMIHE B Milling Length _II
Machine Vertical Machining Center = AE-LNBD-H —— HtIA\T~HRA HtbAE=mB L
Competitor Competitor <

AE-LNBD-H Efh/AFF=ER A Competitor

i



= ‘L@)ﬁﬁk&ﬂ 2-flute long neck ball type high precision finishing
=] ISZ. AV | SEEBINTRE2 carbide end mills for high-hardness steels

The A Brand

R R
vy v K I AW ER
A E = L N B D = H ORPDE DUROREY o003 so00s W4 AT 30 pop

RE=0.25 0.25<RE

<
el
©
DN
@
DCON

; - 2 g I
M | & ﬁ APM
LU
LH
LF
g
Type2 Z g

BfI:mm  Unit:mm

5] 3 SCER | iE1
mae | gt EARTIIE e et 2 Y=
EDP No. RE X LU X DCON IF | APMX DN ok 05 7 15 > 3| Dpe | Stock
3056100 | R0.05 X 0.2 X4 7.5 14.7° 0.2 0.21 | 0.21 | 0.22 | 0.23 [ J
3056101 | R0O.05 X 0.3 X4 | 45 |0.08| 7.6 | 0.09 14.52° | 0.3 031 | 0.32 | 033 | 0.35 1 o
3056102 | R0.05 X 0.5 X4 7.8 14.07° | 0.53 056 | 0.59 | 0.62 | 0.67 [ J
3056103 | R0O.1 X 0.3 X4 74 14.59° | 0.3 031 | 032 | 0.32 | 0.34 [ )
3056104 | R0.1 X 0.5 X4 7.6 14.12° | 0.53 | 0.56 | 0.58 | 0.61 | 0.65 [ )
3056105 | R0.1 X 0.75 X4 7.9 13.74° | 0.79 | 0.83 | 0.87 | 0.9 0.96 [ )
3056106 | R0.1 X 1 X4 8.1 13.33° (]
3056107 | R0.1 X 1 X6 11.9 13.86° 18 tlethl st Al | [ J
3056108 | R0O.1 X 1.25X4 | 45 |0.16| 84 | 0.19 12.94° | 1.32 138 | 143 | 147 | 1.59 1 [ J
3056109 | R0O.1 X 1.5 X4 8.6 12.58° | 1.58 165 | 1.7 1.76 | 1.9 [ J
3056110 | R0.1 X 1.75 X4 8.9 12.23° | 1.85 1.91 | 1.98 | 2.05 | 2.21 [ J
3056111 R0O.1 X 2 X4 9.1 11.9° 2.11 218 | 226 | 234 | 2.52 [ )
3056112 | R0O.1 X 25 X4 9.6 11.29° | 2,63 | 272 | 2.81 | 291 | 3.14 [ )
3056113 | R0O.1 X 3 X4 10.1 10.74° | 3.14 | 3.25 | 3.36 | 349 | 3.76 [ )
3056114 | R0.15 X 0.5 X4 7.4 1422° | 0.52 | 0.54 | 0.56 | 0.59 | 0.63 o
3056115 | R0O.15 X 0.6 X4 7.5 14.04° | 0.63 | 065 | 068 | 0.7 0.75 [
3056116 | R0O.15 X 0.75 X4 7.7 13.77° | 0.78 | 0.82 | 0.85 | 0.88 | 0.93 [
3056117 | RO.15 X 1 X4 7.9 13.35° | 1.05 1.09 | 113 | 1.16 | 1.25 [ }
3056118 | R0.15 X 1.25 X4 8.2 12.95° | 1.31 136 | 14 145 | 1.56 o
3056119 | R0O.15 X 1.5 X4 8.4 12.57° ( J
3056120 | RO.15 X 1.5 X6 12.2 13.33° 1.57 163 | 168 | 1.74 | 187 ([}
3056121 | RO.15 X 1.75 X4 45 | 0.24 8.7 0.285 12.22° | 1.83 1.9 196 | 203 | 2.18 1 o
3056122 | RO.15 X 2 X4 : 8.9 i 11.88° | 2.09 | 216 | 2.24 | 231 | 249 [ )
3056123 | RO.15 X 2.25 X4 9.2 11.56° | 2.35 243 | 251 | 26 2.8 [
3056124 | RO.15 X 2.5 X4 94 11.26° | 2.61 2.7 2.79 | 289 | 3.11 [
3056125 | RO.15X 3 X4 9.9 10.7° 3.13 3.23 | 3.34 | 346 | 3.73 [ J
3056126 | R0.15 X 3.5 X4 10.4 10.19° | 3.65 3.77 | 39 404 | 435 ( J
3056127 | RO.15 X 4 X4 10.9 9.73° | 4.16 4.3 445 | 461 | 497 [ J
3056128 | R0.15 X 4.5 X4 114 9.31° | 4.68 484 | 501 519 | 5.6 [ )
3056129 | RO.15 X 5 X4 11.9 892° | 5.2 537 | 556 | 5.76 | 6.22 [ )
- FRRBBIES % p.12, See p.12 for explanation of icons. ©® =1REEfFm @=Standard stockitem

T AT AR o BERERK (Le) B5¥% p.92, NRTHENFRRINIHNAFETY,
Note : Please refer to p.66 for the actual e” ective length (Le) based on the inclination angle () of the workpiece.

If there is no value in the actual e” ective length (Le column), it indicates no interference.

DLC coated carbide end mill for copper electrodes
used in EDM HEEA

—#E

Scan for details

FT AR KL N TV EE 4R F DLCBE RS & 3%7]
AE-LNBD-N ®fEsmnImenssmmsm

2-° ute high-precision ynishing long neck ball type

The A Brand

St E | ?‘ﬁmmﬁﬁﬁg
xcellent machined surface accuracy

X R F AL BYEE KB I TRISRER R BT R MR, TERMN AR .

%7 DLC WRASHE) g

Copper electrodes used for die-sinking electric discharge machining (EDM) can be machined

with high quality without burrs by the DLC coated carbide end mill for copper electrodes.

s



A

The A Brand

m BA{7:mm Unitmm
: Y SCRRA I Le &

mee | st IR TR R R i o A=

EDP No. RE X LU X DCON LF APMX DN gk 05° 1 15° 2° 3° Type Stock

3056130 | R0.2 X 0.5 X4 7.2 1427° | 051 | 053] 055| 057| 06 ®

3056131 | R0.2 X 0.75 X4 7.5 13.8° | 078 | 081 0.83| 0.86| 0.91 0

3056132 | R0.2 X 0.8 X4 7.5 1371° | 0.83 | 0.86| 0.89| 092| 097 ®

3056133 | R0.2 X 1 X4 7.7 13.37° D)

3056134 | R0.2 X 1 X6 15 e I e I I s D)

3056135 | R0O.2 X 15 X4 8.2 1257° | 156 | 1.62| 1.67 | 1.72| 1.84 o

3056136 | R0.2 X 2 X4 8.7 11.86° D)

3056137 | R0.2 X 2 X6 | ,. | 5 [125 | oo [1282 US| D | ael AR e : ®

3056138 | R0O.2 X 25 X4 2 o2 | ™ 1122° | 26 | 268| 277 | 287 3.09 o

3056139 | R0.2 X 3 X4 97 10.65° | 3.2 | 3.22| 333 | 345 3.71 ®

3056140 | R0.2 X 35 X4 102 10.14° | 3.63 | 3.75| 3.88| 4.02| 433 N

3056141 | R0.2 X 4 X4 107 967° | 415 | 429 444| 459| 495 o

3056142 | R0O.2 X 45 X4 1.2 924° | 467 | 482 499| 517 557 o

3056143 | R0.2 X 5 X4 1.7 885 | 519 | 536 | 554| 574| 6.9 o

3056144 | R0.2 X 55 X4 122 849° | 57 | 589 61 | 632| 681 o

3056145 | R0.2 X 6 X4 127 815 | 622 | 643 | 6.65| 689| 7.44 o

3056146 | R0.25 X 0.75 X 4 73 13.84° | 077 | 08 | 0.82| 0.84| 0.89 o

3056147 | R0.25 X 1 X4 7.6 1339° | 1.03| 1.07] 11 | 113] 1.2 °

3056148 | R0.25 X 15 X4 8.1 1256° | 155 16 | 165| 1.7 | 182 °

3056149 | R0.25 X 2 X4 86 11.84° | 207 | 214 | 221 | 228 244 o

3056150 | R0.25 X 25 X4 9.1 11.19° | 259 | 2.67| 2.76 | 2.85| 3.06 o

3056151 | R0.25 X 3 X4 96 10.61° | 3.11 | 3.21| 3.31| 343 | 368 o

3056152 | R0.25 X 3.5 X4 10.1 10.08° | 3.63 | 3.74| 387 4 431 o

3056153 | RO.25X 4 X4 | . |, [106 | , | 96 | 414 428| 442| 458 493 o

3056154 | R0.25 X 4.5 X4 AEETRI 917° | 466 | 481 498| 515| 555 o

3056155 | R0.25 X 5 X4 116 877°| 518 | 535| 553| 573| 6.17 M

3056156 | R0.25 X 55 X4 12.1 841° | 569 | 588 609 63 | 6.79 °

3056157 | R0.25 X 6 X4 126 807° | 621 | 642 664| 688| 7.41 °

3056158 | R0.25 X 7 X4 136 748° | 724 | 749| 7.75| 803 | 866 o

3056159 | R0.25 X 8 X4 146 6.96° | 828 | 856| 886| 9.18| 9.9 o

3056160 | R0.25 X 9 X4 156 6.51° | 931 | 9.63| 9.96]|10.33 | 11.14 o

3056161 | R0.25 X 10 X 4 16.6 6.12° | 1034 |10.7 | 11.07 | 11.48 | 12.39 N

3056162 | R0O.3 X 0.75 X4 7.1 13.8° | 0.76 | 078] 08 | 0.81] 085 o

3056163 | R0.3 X 1 X4 73 1334° | 1.02 | 1.05| 1.07| 11 | 1.16 °

3056164 | R0.3 X 1.2 X4 75 1299° | 123 | 126| 129| 133 | 141 °

3056165 | R0.3 X 15 X4 7.8 125° | 154 158| 1.63| 1.68| 1.78 ®

3056166 | R0.3 X 2 x4 83 11.76° )

3056167 | R0.3 X 2 X6 121 o e R e R I ®

3056168 | R0.3 X 25 X4 88 11.1° | 257 | 2.65| 2.74| 2.83| 3.03 o

3056169 | R0.3 X 3 X4 93 10.51° D) .
3056170 | R0.3 X 3 X6 13.1 183 | 09| 319) 329] 34 | 365 ° S
3056171 | R0.3 X 35 X4 98 998" | 361 | 3.72| 3.84| 398 427 ° 3
3056172 | R0.3 X 4 X4 103 95° o )
3056173 | RO3 X 4 X6 | ,. 14.1 11° Wl a2p| s | 59 | A M ;{
3056174 | R0.3 X 45 X4 05 108 | (o | 906" | 464 | 479| 495| 513| 551| ° 2
3056175 | R0.3 X 5 X4 2 M3 | 867° | 516 | 532| 551| 57 | 6.4 o ¥
3056176 | R0.3 X 55 X4 1.8 83° | 567 | 586 606| 628| 6.76 o

3056177 | R0.3 X 6 X4 123 796° | 619 | 639| 661 6.85| 738 o

3056178 | R0.3 X 65 X4 12.8 765 | 671 | 693| 717 | 742 8 o

3056179 | R0.3 X 7 X4 133 737° | 722 | 746| 7.72| 8 8.62 o

3056180 | R0.3 X 7.5 X4 13.8 71° | 774 8 828 | 857| 9.24 °

3056181 | R0.3 X 8 x4 143 6.85° | 826 | 853 | 883 9.15| 9.86 °

3056182 | R0.3 X 85 X4 14.8 6.62° | 877 | 907 | 938| 9721049 °

3056183 | R0.3 X 9 X4 153 641° | 929 | 96 | 994|103 |11.11 °

3056184 | R0.3 X 95 X4 15.8 6.2° | 9.81 1014|1049 | 10.87 | 11.73 N

3056185 | R0.3 X 10 X4 163 6.01° | 10.32 | 10.67 | 11.05 | 11.45 | 12.35 ®

3056186 | RO3 X 11 X4 | o 173 567° | 1136 | 11.74 | 12.16 | 12.6 | 13.59 o

3056187 | R0.3 X 12 X4 183 536° | 12.39 | 12.81 | 13.26 | 13.75 | 14.84 °

@ =T R @=Standard stock item

pos 4 = @

AE-LNBD-H



= '&ﬁﬁ%ﬁg 2-flute long neck ball type high precision finishin
%E};ﬁmm@}ﬁéﬁ%ﬂ EREEINTH27 carbitde en?j mills for f:i),g%-ha?anss steels d A
The A Brand
_— A s I s S S )
v v FEED
A E = L N B D = H CAREDE ouroRet o005 soms b4 AT 30 s
RE=0.25 0.25<RE
=z
. | Typel z /& 5 g
- g % D T R ——— ¥
LU
LH
LF |
z
- : Type2 3| g
e B e e S T
APMX
LU ‘
LF |
m f7:mm Unitmm
= -~ B o i » > 7 S BT TEHRFHE o ISERRE 2K Le £ s
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3056188 | R0.4 X 1 X4 7 13.41° 1.02 1.04| 106 | 1.08| 1.14 o
3056189 | R04 X 1.5 X4 7.5 12.52° 1.53 157 1.62| 166 | 1.76 o
3056190 | R0O4 X 2 X4 8 11.74° o
3056191 R04 X 2 X6 11.7 12.81° 205 | 211 217 223 2.38 [
3056192 | R04 X 25 X4 8.5 11.04° 257 | 264 272 | 281 | 3 (]
3056193 | R04 X 3 X4 9 10.42° 3.09 | 318 | 3.28| 3.38| 3.62 [
3056194 | R04 X 4 X4 | 45 06 10 075 9.37° 412 | 425| 439 | 453 | 487 1 o
3056195 | R04 X 5 X4 T ’ 8.51° 515 | 532 | 549 | 568 | 6.11 @
3056196 | R0.4 X 6 X4 12 7.8° 6.19 | 6.39| 6.6 6.83 | 7.35 o
3056197 | R0O4 X 7 X4 13 7.19° 722 | 746 | 7.71 798| 8.6 o
3056198 | R0O4 X 8 X4 14 6.67° 8.25 | 853 | 882| 9.13| 9.84 (]
3056199 | R04 X 9 X4 15 6.22° 9.29 | 9.6 9.93 110.28 | 11.08 o
3056200 | R0.4 X 10 X4 16 5.83° | 10.32 | 10.67 | 11.04 | 11.43 | 12.32 (]
3056201 R0.4 X 12 X4 | 50 18 5.18° | 12.39 | 12.81 | 13.25 | 13.73 | 14.81 [ J
3056202 | R0.5 X 1.5 X4 7.1 12.54° 1.53 157 | 1.6 1.64| 1.73 ( J
3056203 | R0O.5 X 2 X4 7.6 11.71° o
3056204 | R0O5 X 2 X6 113 12.83° ]l R IR [ )
3056205 | R0O.5 X 25 X4 8.1 10.97° 256 | 264 | 271 2.79 | 298 (]
3056206 | R0O.5 X 3 X4 8.6 10.33° (]
3056207 | RO.5 X 3 X6 12.3 11.8° il i el il S [ )
3056208 | R0O.5 X 4 X4 9.6 9.23° (]
3056209 | R0O.5 X 4 X6 13.3 10.91° alldd |G | GRS | Gl e [ J
3056210 | RO.5 X 5 X4 10.6 8.35° [
3056211 RO5 X 5 X6 = 14.3 10.15° >15] 531 548 567 6.08 o
3056212 | RO5 X 6 X4 11.6 7.62° @
3056213 | RO5 X 6 X6 15.3 9.49° U] | G| G gk [ )
3056214 | R05 X 7 X4 12.6 7° [
3056215 | R0.5 X 7 X6 0.8 |16.3 | 0.95 8.91° R A 1 [ )
3056216 | R0O.5 X 8 X4 13.6 6.48° (]
3056217 | R0.5 X 8 X6 17.3 8.39° i i s R [
3056218 | R0O.5 X 9 X4 14.6 6.03° 9.28 | 9.59 | 9.92|10.27 | 11.06 [ J
3056219 | R0.5 X 10 X4 15.6 5.64° o
3056220 | R0.5 X 10 X6 | 50 19.3 7.52° il el e e o
3056221 R0O.5 X 12 X4 | 45 17.6 499° | 1238 | 12.8 |13.24|13.72 | 14.79 ()
3056222 | R0.5 X 13 X4 18.6 471° | 13.42 | 13.87 | 14.35 | 14.87 | 16.03 (]
3056223 | R0O.5 X 14 X4 | 50 19.6 447° | 1445 | 14.94 | 1546 | 16.02 | 17.27 (]
3056224 | R0.5 X 16 X4 21.6 4.05° | 16.52 | 17.08 | 17.67 | 18.32 | 19.76 (]
3056225 | R0.5 X 18 X4 55 23.6 3.7° 18.59 | 19.22 | 19.89 | 20.62 | 22.24 (]
3056226 | R0.5 X 20 X4 25.6 341° | 20.65 | 21.36 | 22.11 | 22.92 | 24.73 [
3056227 | R0O.5 X 22 X4 27.6 3.16° [ )
3056228 | RO5 X 22 X6 60 313 4.62° 22.72 |235 | 2432 |25.22|27.22 °
- FRRIREFIESE p.12. See p.12 for explanation of icons. © =7ir/fEFEf7m @=Standard stock item
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Note: If there is no value in the actual e” ective length (Le column) for the work gradient angle «, it indicates no interference.
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EDP NO. RE X LU X DCON F | APMX DN ak 05 i 15 > 3| pe | Stock
3056229 | R0.6 X 2 X4 7.3 11.67° o
3056230 | R0.6 X 2 X6 11.1 12.86° 208 | 217 224\ 232] 245 [ )
3056231 | R0.6 X 24 X4 7.7 11.04° 2.51 261 | 27 2.78 | 295 o
3056232 | R0.6 X 25 X4 7.8 10.9° 2.61 271 281 | 289 | 3.07 o
3056233 | R0.6 X 3 X 4 83 10.22° 314 | 326 | 337 | 347 | 3.69 o
3056234 | R0O6 X 4 X4 | 45 9.3 9.08° o
3056235 | R06 X 4 X6 13.1 10.87° 419 434 447 462| 494 [ )
3056236 | R0.6 X 6 X4 1 113 | 1.15 7.42° 6.27 | 648 | 6.69| 692 | 742 1 [ )
3056237 | R0.6 X 8 X4 13.3 6.27° 835 | 8.62| 891 9.22 | 9.91 o
3056238 | R0.6 X 10 X4 15.3 543° | 1042 | 10.76 | 11.12 | 11.52 | 124 o
3056239 | R0.6 X 12 X4 17.3 478 | 1248 | 129 |13.34|13.82|14.88 o
3056240 | R0.6 X 14 X4 50 19.3 428° | 14.55 | 15.04 | 1556 | 16.12 | 17.37 o
3056241 | R06 X 16 X4 21.3 3.87° | 16.62 | 17.18 | 17.77 | 18.42 | 19.85 o
3056242 | R0.6 X 18 X4 55 23.3 3.53° | 18.69 | 19.32 | 19.99 | 20.71 | 22.34 [ )
3056243 | R0.6 X 20 X4 25.3 3.24° | 20.75 | 21.45 | 22.21 | 23.01 | 24.83 [ )
3056244 | RO.75 X 2 X4 6.8 11.61° 208 | 215 | 222 | 229 | 241 [ )
3056245 | R0O.75 X 2.5 X4 7.3 10.76° 2.6 2.7 279 | 2.87| 3.03 o
3056246 | R0.75 X 3 X4 7.8 10.03° [ J
3056247 | R0.75 X 3 X6 11.5 11.75° S| B2 &S | San | 8l [ )
3056248 | R0.75 X 4 X4 8.8 8.81° 418 | 433 | 446 | 459 | 49 o
3056249 | R0.75 X 5 X4 9.8 7.86° [ J
3056250 | R0.75 X 5 X6 | 45 13.5 9.97° Ss | B e B [ )
3056251 | RO.75 X 6 X4 10.8 7.09° o
3056252 | RO.75X 6 X6 14.5 9.26° e2y BT @ 6l 738 o
3056253 | R0.75 X 8 X4 12.8 5.93° o
3056254 | RO.J5 X 8 X6 1.2 165 1.45 811° 834 | 861 | 889| 9.19| 987 | 1 ° %
3056255 | R0.75 X 10 X4 14.8 5.09° | 1041 | 10.75 |11.11 | 11.49 | 12.36 o g
3056256 | R0O.75 X 12 X4 16.8 446° | 12.48 | 12.89 | 13.32 | 13.79 | 14.84 o =
3056257 | R0.75 X 14 X4 50 18.8 3.97° | 1455 | 15.03 | 15.54 | 16.09 | 17.33 [ ) 3
3056258 | R0O.75 X 16 X4 20.8 3.58° | 16.61 |17.17 | 17.76 | 18.39 | 19.82 o |
3056259 | R0.75 X 18 X4 55 22.8 3.25° | 18.68 | 19.3 |19.97 | 20.69 | 22.3 o ;ﬁé
3056260 | R0.75 X 20 X4 24.8 2.98° | 20.75 | 21.44 | 22.19 | 22.99 o
3056261 | R0O.75 X 22 X4 | 60 26.8 2.75° | 22.82 | 23.58 | 24.41 | 25.29 [ )
3056262 | R0.75 X 25 X4 | 65 29.8 247° | 25.92 | 26.79 | 27.73 | 28.74 - o
3056263 | R0.75X30 X4 | 70 34.8 2.11° | 31.08 | 32.14 | 33.27 | 34.49 o
3056264 | R0.8 X 4 X4 8.6 8.72° 418 | 432 | 445| 459 | 488 o
3056265 | R0.8 X 8 X4 | 45 12.6 5.81° 834 | 8.6 8.88| 9.18| 9.86 o
3056266 | R0.8 X 12 X4 1.3 |16.6 | 1.55 435° | 1248 | 12.88 |13.32|13.78 1483 | 1 o
3056267 | R0.8 X 16 X4 | 50 20.6 3.47° | 16.61 |17.16 | 17.75| 18.38 | 19.8 o
3056268 | R0.8 X20 X4 | 55 24.6 2.89° | 20.75 | 214412218 | 2298 | — [ )
O =1REEER @ =Standard stock item
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3056269 | R1 X 25 X4 6.7 10.46° 261 | 274 | 287 | 3 3.28 [ )
3056270 | R1 X 3 X4 7.2 9.61° (]
3056271 | R1 X 3 X6 109 17 315 | 331 | 347 | 3.63| 3.95 °
3056272 | R1 X 4 X4 8.2 8.25° (]
3056273 | R1 X 4 X6 11.9 10.64° i |Gl | GlES || Gl g [ J
3056274 | R1 X 5 X4 | 45 9.2 7.23° 529 | 556 | 581 | 6.05| 648 [ )
3056275 | R1 X 6 X4 10.2 6.43° [
3056276 | R1 X 6 X6 139 o 635 | 667 | 696 | 7.23| 7.73 °
3056277 | R1 X 8 X4 12.2 5.26° ()
3056278 | R1 X 8 X6 15.9 779° 847 | 887 | 9.22 | 9.53|10.21 °
3056279 | R1 X10 X4 14.2 4.45° (]
3056280 | R1 X10 X6 | 50 179 6.87° 10.58 | 11.04 | 11.45|11.83 | 12.7 °
3056281 | R1 X 12 X4 | 45 16.2 3.86° (]
3056282 | R1 X12 X6 1.6 {199 | 1.95 6.14° et | el 12E9 | Thels) | sl 1 ( }
3056283 | R1 X13 X4 50 17.2 3.61° | 13.73 | 14.28 | 14.77 | 15.28 | 16.43 o
3056284 | R1 X 14 X4 18.2 34 14.78 | 15.36 | 15.88 | 16.43 | 17.67 o
3056285 | R1 X16 X4 20.2 3.04° ()
3056286 | R1 X16 X6 239 5 06° 16.87 |17.5 |18.09 | 18.73 | 20.16 °
3056287 | R1 X18 X4 | 55 22.2 275" | 18.96 | 19.64 | 20.31 | 21.03 | (]
3056288 | R1 X20 X4 24.2 2.51° (]
3056289 | R1 X20 X6 60 27.9 431° e e Rl e 25.13 (]
3056290 | R1 X 22 X4 26.2 231° | 23.12 |23.92 | 24.74 | 2563 | (]
3056291 | R1 X25 X4 29.2 2.06° [ )
3056292 | R1 X25 X6 ee 32.9 3.63° Adz) || 2 | 20 22RO 31.35 ( J
3056293 | R1 X30 X4 70 34.2 1.75° | 31.42 | 32.47 | 33.61 ( J
3056294 | R1 X35 X4 39.2 1.52° | 36.58 |37.82 |39.15| — = (]
3056295 | R1 X40 X4 | 80 442 1.34° | 41.75 |43.17 | — (]
3056296 | R1.25 X 6 X4 9 5.44° 6.26 | 6,51 | 6.75| 6.98| 742 [ )
3056297 | R1.25X 8 X4 | 45 11 4.35° 836 | 869 | 899 | 9.27| 9.91 @
3056298 | R1.25 X 10 X4 13 3.62° | 1045 1085 |11.2 | 1157|124 [ )
3056299 | R1.25 X 15 X4 | 50 2 18 235 2.55° | 15.67 | 16.21 | 16.74 | 17.32 1 [ J
3056300 | R1.25X20 X4 | 55 23 ’ 1.97° | 20.86 | 21.55 | 22.29 o
3056301 | R1.25 X 25 X4 | 65 28 1.61° | 26.04 269 |27.83| — [
3056302 | R1.25 X 30 X4 70 33 1.35° | 31.21 13225 | @
3056303 | R1.25 X35 X4 38 1.17° | 36.38 | 37.6 (
- tRRIRBEIES % p.12. See p.12 for explanation of icons. ©® =in/fEEFm @=Standard stockitem
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3056304 | R1.5 X 6 X6 11.8 8.15° 6.25| 649 | 6.72| 694 | 7.36 [ )
3056305 | R1.5 X 8 X6 | 50 13.8 6.87° 835 | 866| 896 | 9.23| 9.84 [}
3056306 | R1.5 X 10 X6 15.8 5.93° | 1044 | 10.83 | 11.17 | 11.53 | 12.33 [ )
3056307 | R1.5 X 12 X6 17.8 5.22° | 12.53 | 12.98 | 13.39 | 13.83 | 14.82 o
3056308 | R1.5 X 13 X6 18.8 492° | 13.57 | 14.05 | 145 | 1498 | 16.06 o
3056309 | R1,5 X 14 X6 | 55 19.8 466° | 1462 | 15.12 | 1561 | 16.13 | 17.3 o
3056310 | R15 X 15 X6 24 (20.8 | 2.85 442° | 1566 | 16.19 | 16.72 | 17.28 | 1855 | 1 o
3056311 R1.5 X 16 X6 21.8 4.2° 16.7 17.26 | 17.82 | 18.43 | 19.79 [ J
3056312 | R1.5 X20 X6 | 60 25.8 3.52° | 20.85 | 21.54 | 22.26 | 23.03 | 24.76 [}
3056313 | R1.5 X25 X6 | 65 30.8 2.92° | 26.03 | 26.89 | 27.8 | 28.78 o
3056314 | R1.5 X 30 X6 | 70 35.8 2.5° 31.2 |32.23|33.34 | 34,53 [ )
3056315 | R1.5 X35 X6 | 80 40.8 2.18° | 36.37 | 37.58 | 38.88 | 40.28 | o
3056316 | R1.5 X40 X6 | 90 45.8 1.94° | 4154 | 42,93 | 44.42 — o
3056317 | R1.75 X 10 X6 | 50 14.9 5.38° | 10.43 | 10.81 | 11.15|11.49 | 12.26 [ )
3056318 | R1.75 X 15 X6 55 19.9 3.92° | 15.65 | 16.17 | 16.69 | 17.24 | 18.48 o
3056319 | R1.75X 16 X6 20.9 3.72° | 16.69 | 17.24 1 17.8 | 18.39 | 19.72 o
3056320 | R1.75X 20 X6 | 60 249 3.08° | 20.84 | 21.52122.23 | 22.99 | 24.7 o
3056321 | R1.75X25 X6 | 65 | 2.8 [29.9 | 3.35 2.54° | 26.02 | 26.87 | 27.77 | 28.74 1 [ )
3056322 | R1.75 X 30 X6 | 70 349 2.16° | 31.19 | 32.22 | 33.31 | 34.49 @
3056323 | R1.75 X 35 X6 | 80 39.9 1.88° | 36.36 | 37.56 | 38.85 — o
3056324 | R1.75 X 40 X6 9 449 1.66° | 41.53 |42.91 | 44.4 — o
3056325 | R1.75 X 45 X6 499 1.49° | 46.7 |48.26 — [ J
3056326 | R2 X 8 X4 55 — — — — — — — 2 o
3056327 | R2 X 8 X6 12 5.65° 832 | 862 | 89 9.15| 9.71 o
3056328 | R2 X 10 X6 14 4.73° | 1042 [ 10.79 | 11.12 | 11.45 | 12.2 ( ]
3056329 | R2 X 12 X6 16 4.07° | 12.51 1294 |13.33 | 13.75 | 14.69 [ )
3056330 | R2 X 13 X6 60 17 3.8° 13.55 | 14.02 | 1444 | 149 | 1593 [}
3056331 R2 X 14 X6 18 3.56° | 14.59 | 15.09 | 15.55 | 16.05 | 17.17 [ )
3056332 | R2 X 15 X6 19 3.36° | 15.64 | 16.15 | 16.66 | 17.2 | 18.41 [ )
3056333 | R2 X 16 X6 3.2 |20 3.85 3.17° | 16.68 | 17.22 | 17.77 | 18.35 | 19.66 1 o
3056334 | R2 X20 X6 | 65 24 2.6° 20.83 | 21.5 [22.2 |22.95 o
3056335 | R2 X25 X6 | 70 29 2.12° | 26.01 | 26.85 | 27.74 | 28.7 o
3056336 | R2 X 30 X6 80 34 1.79° | 31.18 | 32.2 |33.28 @
3056337 | R2 X35 X6 39 1.55° | 36.35 | 37.55 | 38.83 = [ J
3056338 | R2 X40 X6 9 44 1.37° | 41.52 | 42.89 = o
3056339 | R2 X 45 X6 49 1.22° | 46.69 | 48.24 = o
3056340 | R2 X 50 X6 | 100 54 1.11° | 51.86 | 53.59 [ )
3056341 R2.5 X 10 X6 60 12.1 2.95° | 1039 | 10.75 | 11.07 | 11.37 o
3056342 | R25 X 15 X6 17.1 1.95° | 15.62 | 16.12 | 16.6 o
3056343 | R25 X20 X6 70 22.1 1.46° | 20.81 | 21.47 [ J
3056344 | R2.5 X 25 X6 27.1 1.17° | 26 26.81 o
3056345 | R25 X30 X6 80 4 [32.1 | 485 0.97° | 31.17 _ — 1 [ )
3056346 | R25 X35 X6 37.1 0.83° | 36.34 — o
3056347 | R2.5 X 40 X6 | 90 42.1 0.73° | 415 — o
3056348 | R2.5 X 45 X6 100 47.1 0.65° | 46.67 o
3056349 | R2.5 X 50 X6 52.1 0.58° | 51.84 o
3056350 | R3 X 10 X6 60 [ J
3056351 | R3 X 12 X6 [ J
3056352 | R3 X15 X6 | 65 [ J
3056353 | R3 X 20 X6 70 (]
3056354 | R3 X 25 X6 @
3056355 | R3 X30 X6 80 4.8 — 5.85 = = = = = = 2 o
3056356 | R3 X 35 X6 o
3056357 | R3 X 40 X6 | 90 o
3056358 | R3 X45 X6 [100 [ J
3056359 | R3 X 50 X6 120 [ J
3056360 | R3 X60 X6 [ J
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INIERUESZINT AR, The machining path is on condition of contouring line operation

TR RGN

e, R e
SKD11-SKD61-NAK80
(~45HRC) ~ 55HRC ~ 62HRC ~ 66HRC ~ 70HRC
£a |pemn £a |pean £a |pemn ©a |pemn ©a |pemn
speed | Feed | OF, | (F | speed | Feed | OF, | (F | speeq | Fecd | O, | (T, | spec | Feed | (OB, |/ PF, |speed| reed | 30, | (7,
0.2 150,000 80 (0.003|0.003 (50,000 70 (0.003|0.003 (50,000 70 (0.003|0.003 (50,000 60 [0.003|0.003 (50,000 50 (0.003|0.003
R0.05| 0.3 (50,000 70 (0.003|0.003 (50,000 60 [0.003|0.003 (50,000 60 [0.003|0.003 (50,000 50 {0.003|0.003 50,000 40 {0.003|0.003
0.5 150,000 50 ({0.003|0.003 (50,000 40 10.003|0.003 [50,000 40 |0.003|0.003 [50,000 30 (0.003|0.003 (50,000 20 (0.003|0.003
0.3 50,000/ 400 |0.005|0.005 (50,000 280 [0.005|0.005[50,000{ 220 |0.004|0.005|50,000f 190 |0.004|0.00550,000 140 |0.004|0.005
0.5 50,000f 380(0.005|0.005 (50,0000 260 |0.005|0.005]50,000f 200 |0.004|0.005(50,000f 170 |0.004|0.005(50,000( 130 |[0.004|0.005
0.75 150,000/ 340|0.005|0.005 (50,000 230 [0.005|0.005[50,000{ 180 |0.004|0.005|50,000f 150 |0.004|0.005(50,0000 110 |0.004 |0.005
1 50,000 340 |0.005|0.005 (50,000 230 |0.005|0.005|50,000f 180 |0.0040.005|50,000/ 150 |[0.004|0.005(45,000 110 |0.004|0.005
1.25 |50,000 300 |0.005|0.005]50,000f 210 |0.005|0.005(50,000{ 150 [0.004|0.005|46,500( 130 |0.004|0.005|37,200/ 100 [0.004|0.005
RO 1.5 50,000f 280 |0.005|0.005 (50,000 190 |0.005[0.005]49,200/ 130 |0.004|0.005(44,300 110 |0.004 |0.005|35,500 80| 0.004 | 0.005
1.75 50,000/ 240 |0.005|0.005(50,000f 170 |0.005|0.005[45,600{ 120 [0.004|0.005|41,100, 100 |0.004|0.005 |32,900 80 |0.004 | 0.005
2 45600( 210|0.005|0.005|44,500| 140 |0.005|0.005(39,600| 100 |0.004 |0.005 |35,700 90 [0.004 | 0.005 | 28,600 70 (0.004 | 0.005
2.5 38400/ 160 |0.004|0.005|37,200/ 100 |0.004|0.005 |37,200 80 [0.004 | 0.005 | 33,500 70 (0.004 | 0.005 | 26,800 50 [0.004 | 0.005
3 38,400/ 140|0.004|0.005 37,200 90 (0.004 | 0.005 | 37,200 70 (0.004 | 0.005 | 33,500 60 [0.004 | 0.005 | 26,800 50 [0.004 | 0.005
0.5 50,000f 600 {0.005]|0.1 50,000 400{0.005|0.01 ({50,000 300 |0.005{0.01 |50,000f 260 |0.005|{0.01 (50,000 200|0.01 |0.01
0.6 50,000 570{0.005]|0.1 50,000 390(0.005|0.01 ({50,000 300 |0.005{0.01 |50,000f 260 |0.005|{0.01 (50,000 200|0.01 |0.01
0.75 50,000 570{0.005|0.1 50,000/ 390(0.05 |0.01 (50,000 300 |0.005{0.01 |50,000f 260 |0.005|0.01 {50,000 200 [0.01 |0.01
1 50,000| 570(0.005|{0.01 (50,000 390 |0.005[0.01 |50,000f 300|0.005|0.01 [50,000 260 |0.005|0.01 |[50,000{ 200|0.01 |0.01
1.25 |50,000f 570(0.005|0.01 [50,000f 380|0.005|0.01 {50,000 300 |0.005[{0.01 |50,000f 260 |0.005|0.01 |[50,000f 200 0.01 |0.01
1.5 50,000 570{0.005|0.01 (50,000 370/0.005{0.01 |50,000f 290 |0.005{0.01 [50,000f 250|0.005|0.01 |46,500| 190 [0.01 |0.01
1.75 50,000/ 480{0.005|0.01 [50,000{ 310 (0.005|0.01 |50,000f 220|0.005|0.01 |46,500| 190 |0.005|0.01 [37,200f 140|0.01 |0.01
R0O.15 | 2 50,000 450 |0.005|0.005 (50,000 290 |0.005|0.005|49,200f 210|0.004|0.005|44,300| 180 |0.004|0.005(35,500/ 140 |0.004 |0.005
2.25 150,000/ 380 (0.005|0.005(50,000{ 250 [0.005|0.005[49,200f 180 |0.004|0.005|44,300| 150 |0.004|0.005(35,500/ 110 |0.004 |0.005
25 48,000/ 280 {0.005|0.005(48,000{ 190 |0.005|0.005]43,200/ 130{0.004|0.005(38,900/ 110|0.004|0.005]31,200 80(0.004 | 0.005
3 45,600, 230(0.005|0.005(44,400| 150 |0.005|0.005]39,600, 100 |0.004|0.005 (35,700 90| 0.004|0.005 {28,600 70{0.004|0.005
3.5 |40,800| 190 |0.004|0.005(39,600/ 120 |0.004|0.00539,600 95 (0.004 | 0.005 | 35,700 80 [0.004 | 0.005 | 28,600 60 [0.004 | 0.005
4 38,400/ 140 |0.004|0.005 (37,200 90 [0.004 | 0.005 (37,200 70 (0.004 | 0.005 (33,500 60 [0.004 | 0.005 | 26,800 50 {0.004 | 0.005
4.5 38,400/ 120 {0.004|0.005]37,200 80{0.004|0.005 (37,200 60 {0.004|0.005 |33,500 50{0.004|0.005 |26,800 40 |0.004 | 0.005
5 34,800 95 (0.004 | 0.005 (33,600 60 [0.004 | 0.005 (33,600 50 (0.004 | 0.005(30,300 40 |0.004|0.005 (24,200 30 (0.004 | 0.005
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TEN- AR

- FAEsN AR
nT#pE Tool Steel -Hardened Steel Hardened Steel
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRCQC) ~ 55HRC ~ 62HRC ~ 66HRC ~ 70HRC
R AR R AR R AR R |[HARE BRI
Speed | Feed (r?\r?\) (rrF:riw) Speed | Feed (r?\r?\) (rrF:rﬁ\) Speed | Feed (2% (rrl?ri\) Speed | Feed (r?"e]) (rrI?rE\) Speed | Feed (r?"e]) (rrl?rfﬂ

(min™) |(mm/min) (min™) |(mm/min) (min™) |(mm/min) (min™) |(mm/min) (min™) |(mm/min)

0.5 |50,000f 900|0.01 |0.02 |50,000f 630|0.01 [0.02 (50,000/ 500 |0.008|0.015|50,000| 430|0.008|0.015]|50,000f 320 0.008|0.015
0.75 |50,000| 850|0.01 |0.02 |50,000f 590|0.01 [0.02 [50,000/ 470 |0.008|0.015|50,000| 400 |0.008|0.015]|50,000f 300 |0.008|0.015

0.8 |50,000| 850|0.01 |0.02 |50,000f 590|0.01 [0.02 (50,000/ 470 |0.008|0.015|50,000| 400 |0.0080.015]|50,000f 300 0.008|0.015

1 50,000f 850|0.01 [0.02 (50,000 550|0.01 |0.02 |50,000| 440|0.0080.015|50,000f 370 0.008|0.015(50,000{ 280 |0.008|0.015

1.5 50,000 760|0.01 [0.02 |50,000f 520|0.01 |0.02 (50,000 410 |0.008|0.015]50,000| 350 |0.008|0.015(46,500( 260 0.008|0.015

2 50,000f 660 |0.01 [0.02 (50,000 460 |0.01 |[0.02 |50,000| 330|0.0080.015|48,600/ 280 |0.008|0.015(38900| 210 |0.008|0.015

2.5 50,000 520|0.008|0.015]|50,000f 360 |0.008|0.015(49,200| 260 |0.008|0.015|44,300| 220|0.008|0.015|35500f 170 0.008|0.015

Ro-2 3 50,000f 470 0.005[0.01 (50,000/ 320|0.005|0.01 (45600 220{0.005|0.01 |41,100, 190 0.005|0.01 [32,900| 140 |0.005|0.01
3.5 |48,000| 400|0.005/0.01 |48,000f 280 |0.005[0.01 [43,200| 200 |0.005|0.01 [38900| 170{0.005|0.01 |31,200| 130|0.005|0.01
4 43,200/ 350 |0.005|0.005|42,000{ 230|0.005|0.005|37,200| 160 |0.005 |0.005 (33,500| 140 |0.005|0.00526,800| 110|0.0050.005
4.5 38400 2700.004|0.005(37,200| 180 |0.004|0.005|33,600| 130|0.004|0.005|30,300| 110 |0.004|0.005(24,200| 80 |0.004|0.005
5 38,400/ 260 |0.004|0.005(37,200| 170 |0.004|0.005|33,600| 120|0.0040.005|30,300| 100 |0.004 |0.005(24,200| 80 |0.004|0.005
5.5 [36,000] 210|0.004|0.005|34,800| 140 0.004|0.005(31,200| 100 |0.004|0.005|28,100| 90 |0.004|0.005]|22,500| 70 |0.004 |0.005
6 36,000f 190 |0.004 |0.005 (34,800| 120 |0.004|0.005|31,200| 100 |0.004|0.005|28,100| 90 | 0.004 |0.005 [22,500| 70 |0.004 |0.005
0.75 |50,000{ 1,100 |0.015/0.03 |50,000f 750|0.015]0.03 (50,000 590|0.01 |0.02 [50,000 500|0.01 |0.02 |50,000f 380 0.01 [0.02
1 50,000 1,050 |0.015]0.03 [50,000{ 730|0.015{0.03 [50,000 580|0.01 |0.02 |50,000f 490 0.01 [0.02 [50,000{ 370|0.01 |0.02
1.5 |50,000(1,050|0.015]0.03 (50,000 700|0.015|0.03 |50,000 560|0.01 |0.02 |50,000f 480 0.01 [0.02 (48,000 360|0.01 |0.02
2 50,000f 950|0.015[0.03 (50,000 650|0.015(0.03 [50,000 520|0.01 |0.02 |48,600f 440/0.01 [0.02 (38900 330|0.01 |0.02
2.5 50,000 950|0.015/0.03 |50,000f 600|0.015]0.03 [50,000{ 430|0.01 |0.02 [46,500| 370|0.01 |0.02 |37,200f 280 0.01 [0.02
3 50,000f 850|0.01 [0.02 [50,000{ 550|0.01 [0.02 [48,000| 390|0.01 |0.02 |43,200f 330|0.01 [0.02 [34,600f 250|0.01 |0.02
3.5 50,000 650|0.01 |0.02 |50,000f 450|0.01 |0.02 (45600 320|0.01 |0.02 [41,100| 270|0.01 |0.02 |32,900/ 200 0.01 [0.02
RO.25 4 50,000f 570|0.01 |0.01 (50,000/ 390|0.01 |0.01 [40,800| 270{0.01 |0.01 |36,800) 230|0.01 |0.01 [29,400| 170(0.01 |0.01

45 |45600( 470/0.01 |0.01 |45600f 320|0.01 |0.01 {31,200{ 220|0.01 |0.01 |28,100| 190|0.01 |0.01 (22500 140|0.01 |0.01

5 36,000 380|0.005|0.01 (34,800 250|0.005|0.01 |28,800| 170|0.005(0.01 |26,000f 140|0.005|0.01 {20,800/ 110|0.005|0.01

55 ]33,600| 280|0.004|0.005|32,400| 180 |0.004|0.005 26,400/ 120 |0.004|0.005|23,800| 100|0.004|0.005|19,100| 80 |0.004 |0.005

6 31,200f 230 0.004|0.005(30,000/ 150|0.004|0.005|24,000 100|0.004|0.005|21,600f 90 |0.004|0.005(17,300| 70 |0.004|0.005

7 28,800| 190|0.004|0.005 27,600/ 130|0.004|0.005|24,000 100 |0.004|0.005|21,600, 90|0.004|0.005(17,300{ 70 |0.0040.005

8 26,400| 150|0.004|0.005 25,200/ 110|0.004|0.005|24,000 100 |0.004|0.005|21,600, 90|0.004|0.005(17,300{ 70 |0.0040.005

9 24,000/ 110/0.004|0.005 25200/ 100 |0.004|0.005|24,000f 90|0.004|0.005|21,600| 80 |0.004|0.005(17,300| 60 |0.004|0.005

10 24,000) 95|0.004|0.005 25,200/ 100 |0.004|0.005|24,000f 90 |0.004|0.005|21,600, 80|0.004|0.005(17,300{ 60 |0.004|0.005

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 RPM are insufficient, please reduce the RPM and feed rates at same ratio as listed above. m
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MIBRUESZEINTIAEIR. The machining path is on condition of contouring line operation

TR RGN

- TR AN
PR Tool Steel -Hardened Steel Hardened Steel
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRC) ~ 55HRC ~ 62HRC ~ 66HRC ~ 70HRC
R |(HeRE R (HaRE R AR R [ R HHORE
Speed | Feed (gre]) (nlfrfn) Speed | Feed (22) (n}?rfn) Speed | Feed (,2,2) (n}?ri) Speed | Feed (rara) (rrlfri) Speed | Feed (251) (rrI?ri)

(min™) |(mm/min) (min™) |(mm/min) (min™) |(mm/min) (min™) |(mm/min) (min™") |(mm/min)

0.75 |50,000| 1,250 |0.03 |0.05 (50,000f 880 |0.03 [0.05 [50,000f 700|0.01 |{0.02 |50,000f 600 |0.01 |0.02 [50,000f 450 |0.01 [0.02
1 50,000| 1,200 | 0.03 |0.05 [50,000( 840 (0.03 |0.05 |50,000{ 670|0.01 [0.02 (50,000 570 0.01 |0.02 |50,000{ 430 |0.01 |0.02
1.2 [50,000( 1,200 |0.03 |0.05 |50,000 840|0.03 |0.05 |50,000f 670|0.01 |0.02 (50,000 570|0.01 [0.02 (50,000 430{0.01 |0.02
1.5 ]50,000{ 1,200 [0.03 |0.05 [50,000f 830|0.03 |0.05 (50,000 660 |0.01 |0.02 |50,000f 560 |0.01 [0.02 (50,000f 420 0.01 |0.02
2 50,000 1,200 |0.03 |0.05 |50,000{ 820|0.03 |0.05 |50,000f 650 /0.01 |0.02 (50,000 550(0.01 [0.02 (50,000 410{0.01 |0.02
2.5 50,000/ 1,100 0.03 |0.05 (50,000 770|0.03 |0.05 [50,000 610|0.01 |{0.02 |50,000f 520/0.01 |0.02 48,000/ 390 |0.01 [0.02
3 50,000| 1,100 | 0.02 |0.03 [50,000( 750 (0.02 |0.03 |50,000{ 540|0.01 [0.02 (48,600 460 0.01 |{0.02 |38900{ 350 (0.01 |0.02
3.5 |50,000{ 950|0.02 |0.03 |50,000f 660 |0.02 |0.03 (49,200f 480|0.01 [0.02 [44,300/ 410|0.01 |0.02 |35500| 310/0.01 |0.02
4 48,000 850|0.01 |0.02 [48,000( 590 (0.01 |0.02 |43,200{ 420|0.01 [0.02 (38900, 360 0.01 |{0.02 |31,200{ 270 |0.01 |0.02
4.5 (40,800 740|0.01 [0.02 [40,800| 510|0.01 {0.02 |37,200 370|0.01 |0.02 33,500/ 310(0.01 [0.02 [26,800| 230{0.01 |0.02
5 36,000 640 |0.01 [0.02 |36,000 440|0.01 |{0.02 |32400| 310/0.01 |0.02 [29,200f 260 |0.01 [0.02 (23,400| 200{0.01 |0.02
R0O.3 | 55 33600/ 610|0.01 |0.02 (33,600 420|0.01 |0.02 |30,000f 300|0.01 |{0.02 |27,000f 260 0.01 |0.02 (21,600 200 |0.01 [0.02
6 31,200 570|0.01 |0.02 (30,000 380|0.01 [0.02 [26,400| 260 |0.01 |0.02 |23,800| 220/0.01 |0.02 [19,100) 170|0.01 [0.02
6.5 |28800f 520(0.01 |0.01 |27,600| 340|0.01 |0.01 (24,000f 230/0.01 |0.01 |21,600| 200|0.01 [0.01 [17,300| 150|0.01 |0.01
7 27,600f 420(0.01 [0.01 [26,400| 280|0.01 |0.01 |22,800| 190|0.01 |0.01 [20,600, 160 (0.01 |0.01 [16,500{ 120{0.01 |0.01
7.5 127,600 380|0.01 |0.01 |26400| 250/0.01 |0.01 (22,800, 170(0.01 [0.01 (20,600 140|0.01 |[0.01 |16,500| 110|0.01 |0.01
8 24,000 300|0.005|0.01 [22,800( 200 |0.005|0.01 |20,400| 140 |0.005(0.01 (18400 120|0.005|0.01 |14,700( 90 [0.005|0.01
8.5 24,000 280 |0.005/0.01 (22,800/ 180 |0.005(0.01 (20,400| 130{0.005|0.01 |18,400| 110|0.005|0.01 |[14,700/ 80 0.005|0.01
9 24,000 260|0.005|0.01 [22,800( 170 (0.005|0.01 |20,400| 120 |0.005(0.01 (18400 100|0.005|0.01 |14,700( 80 [0.005|0.01
9.5 124,000) 220 |0.005|0.008 (22,800 140 |0.005|0.008|20,400| 110|0.005|0.008|18,400| 90 | 0.005|0.008(14,700( 70 |0.005 |0.008
10 24,000f 190 |0.005|0.008 22,800/ 120 |0.005|0.008)20,400| 100 |0.005|0.008 (18,400 90 |0.005|0.008|14,700| 70 |0.005|0.008
11 21,600 140|0.005|0.008 (20,400 90 |0.005|0.00820,400| 80 |0.005(0.008 18400/ 70 |0.005|0.008|14,700{ 50 [0.0050.008

12 21,600 110|0.005|0.005|20,400/ 80 [0.005|0.005]|20,400| 70 |0.004|0.005(18400, 60 |0.004|0.005|14,700{ 50 [0.004|0.005
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TEN- AR

- TR VEIGE
}JDIV.H{-I- Tool Steel -Hardened Steel Hardened Steel
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRC) ~ 55HRC ~ 62HRC ~ 66HRC ~ 70HRC

R |HARE R |HARE R |HARE R |HRE R |HeRE
ap Pf ap Pf ap Pf ap Pf ap Pf

Speed | Feed Speed | Feed Speed | Feed Speed | Feed Speed | Feed

(n")ﬂn") (mm/min) (mm)" H(mm) (n?ﬂn") (mm/min) (mm) S (mm) (n?\in") (mm/min) (mm)H(mm) (rﬁin") (mm/min) (mm) H(mm) (rﬁin") (mm/min) (mm)= H(mm)

1 50,000 2,200 | 0.04 |0.08 (50,000|1,800|0.04 |0.08 |50,000|1,400|0.04 |0.08 |50,000/1,1900.04 |0.08 [50,000| 890 |0.04 |0.08

1.5 |50,000{2,000|0.04 |0.08 |50,0001,700{0.04 |0.08 [50,000f1,3000.04 |0.08 |50,000{1,110|0.04 |0.08 |50,000f 830|0.04 |0.08
50,000 1,900 | 0.04 |0.08 (50,000|1,6000.04 |0.08 [50,000|1,200|0.015|0.03 |50,000| 1,020 |0.015(0.03 |[50,000| 770|0.015|0.03

n

2

2 50,000( 1,700 | 0.04 |0.08 ([50,000| 1,400 0.04 |0.08 [50,000|1,000|0.015/0.03 |50,000f 850 |0.015(0.03 [41,500| 640 |0.015|0.03
3 50,000 1,500 | 0.04 |0.08 (50,000|1,100|0.04 |0.08 [50,000 820|0.015/0.03 |48,600, 700 0.015[0.03 38900 530|0.015|0.03
4 48,000| 1,100 | 0.04 |0.08 |48,000|1,000|0.04 |0.08 |45600f 7600.015[0.03 [41,100| 650|0.015|0.03 (32900, 490{0.015|0.03
5

6

7

8

RO.4

40,800/ 900|0.03 |0.05 [40,800| 800(0.03 [0.05 |37,200) 580|0.015|0.03 [33,500| 4900.015/0.03 |26,800| 370|0.015|0.03

36,000f 760|0.03 |0.05 (36,000 650|0.03 |[0.05 [32,400| 460|0.015/0.03 |29,200f 390 |0.015|0.03 |[23,400| 290|0.015|0.03
30,000f 570{0.01 |0.02 (30,000 450|0.01 |0.02 |26,400| 310(0.01 [0.02 |23,800, 260|0.01 |{0.02 [19,100{ 200 0.01 |0.02

27,600 4200.005[0.01 (27,600/ 300|0.005|0.01 {24,000 200{0.005|0.01 |21,600/ 1700.005|0.01 [17,300| 130 |0.005|0.01
9 25,200 360 |0.005|0.009(24,000{ 250|0.005|0.009|22,200| 190|0.005|0.009|20,000f 160 |0.005|0.009(16,000{ 120 |0.005|0.009
10 21,600/ 300 |0.005|0.008(20,400| 200 |0.005|0.008|20,400| 170|0.005|0.008|18,400| 140 |0.005|0.008(14,700| 110 |0.005|0.008

12 20,400| 230{0.005|0.005(19,200f 160 |0.005|0.005|19,200{ 110 |0.005(0.005|17,300f 90{0.005|0.005(13,900{ 70 |0.0050.005

1.5 |50,000(3,900|0.05 |0.1 [50,000|3,900|0.05 |0.1 |50,000|3,100|0.02 |0.05 |50,000| 2,640 0.02 [0.05 [50,000| 1,980 |0.02 |0.05
50,000 3,700 | 0.05 [0.1 [50,000{3,700 0.05 |0.1 [50,000|3,000(0.02 |0.05 |50,000|2,5500.02 [0.05 [50,000|1,910|0.02 |0.05
50,000 3,350 |0.05 [0.1 [50,000{3,1000.05 0.1 [50,000|2,500|0.02 |0.05 |50,000|2,1300.02 [0.05 [48,000| 1,600 |0.02 |0.05
50,000 3,000 | 0.05 [0.1 [50,000{2,4000.05 |0.1 [50,000|1,9000.02 |0.05 |48,600|1,620|0.02 [0.05 |38900|1,220|0.02 |0.05

wv

48,000| 2,850 |0.05 |0.1 |48,000|2,200|0.05 |0.1 48,000/ 1,700 0.02 [0.05 [43,200| 1,450 0.02 |0.05 (34,600 1,090|0.02 |0.05

43,200(2,100 | 0.05 |0.1 [43,200| 1,600 (0.05 [0.1 |43,200|1,200|0.02 |0.05 (38900(1,020|0.02 |0.05 |31,200{ 770|0.02 |0.05

36,000( 1,900 | 0.05 [0.1 [36,000{ 1,500 0.05 |0.1 [36,000|1,200|0.02 |0.05 |32,400|1,020/0.02 [0.05 [26,000{ 770 |0.02 |0.05

32/400| 1,600 |0.05 (0.1 [32,400|1,300|0.05 |0.1 ]32400(1,000|0.02 |0.05 (29,200 850|0.02 |0.05 |23,400) 640 |0.02 |0.05

o (N|jo|u|ls|lw|n|N

31,200/ 1,500 {0.05 |0.1 (31,200(1,200|0.05 |0.1 |31,200{ 960 (0.02 [0.05 |28,100| 820|0.02 |0.05 [22500{ 620 0.02 |0.05

RO.5

(el

28,800( 1,100 | 0.03 [0.05 (28,800 880 |0.03 |0.05 |28,800| 700|0.02 |0.05 |26,000f 600 0.02 [0.05 [20,800| 450 |0.02 |0.05

10 26,400 1,000 |0.01 |0.02 (25200 760|0.01 |0.02 |21,600{ 520(0.01 [0.02 |19,500| 440|0.01 |0.02 [15600{ 330|0.01 |0.02

12 24,000/ 760|0.01 [0.01 (22,800/ 570(0.01 |0.01 [20,400| 400{0.01 |0.01 |18400, 340|0.01 |0.01 |[14,700{ 260 |0.01 |0.01

13 22,800/ 670|0.005[0.01 (21,600| 500 |0.005|0.01 [19,200| 350{0.005|0.01 |17,300, 300 0.005|0.01 |[13,900{ 230 |0.005|0.01

14 21,600 570|0.005|0.01 (20,400 430|0.005|0.01 |18,000{ 300 |0.005(0.01 |16,200 260 |0.005|0.01 (13,000 200 |0.005|0.01

16 19,200| 400 |0.005|0.01 |18,000 300|0.005|0.01 |15600f 200 0.005(0.01 [14,100| 170 |0.005|0.01 [11,300{ 130|0.005|0.01

18 16,800/ 300 |0.005|0.005|15,600{ 220 |0.005|0.005|14,400| 160 |0.004|0.005(13,000{ 140 0.004|0.005|10,400{ 110 |0.004|0.005

20 15,600/ 285 |0.005|0.005|14,400| 180 |0.005|0.005|14,400( 140 |0.004 |0.005 (13,000 120 |0.004|0.005|10,400| 90 |0.0040.005

22 14,400/ 190 |0.005|0.005|14,400| 110 |0.005|0.005|14,400| 100 |0.004|0.005(13,000{ 90 |0.004|0.005|10,400{ 70 |0.004|0.005

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

INIBRUEFSLNTARIR.

The machining path is on condition of contouring line operation

T E40- RN .
- T AR
INTAAR Tool Steel -Hardened Steel Hardened Steel
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRC) ~ 55HRC ~ 62HRC ~ 66HRC ~ 70HRC
R (AR R (AR HE |HAEE R (AR R |HREE
ap Pf ap Pf ap Pf ap Pf ap Pf
(Sn")\le:fj) (mFr:/errc\jin) (mm) | (mm) (Srﬁle:g) (mFrﬁfnc\jin) (mm) | (mm) (Sn;zle:% (mFrifn?in) (mm) | (mm) fnﬁ.e:% (an?/errc\jin) (mm) | (mm) (Snﬁlene% (ane\/en(]iin) (mm) | (mm)
2 50,000{ 3,800 | 0.06 |0.12 [50,000(3,800|0.06 |0.12 |50,000|3,200|0.02 |0.05 |50,000|2,720|0.02 |0.05 [50,000|2,040|0.02 |0.05
2.4 ]50,000|3,600|0.06 |0.12 |50,000|3,600|0.06 [0.12 |50,000|3,000|0.02 |0.05 |50,000|2,550|0.02 |0.05 |50,000{1,910|0.02 |0.05
2.5 |50,000|3,600(0.06 |0.12 |50,000|3,600|0.06 |0.12 |50,0003,000|0.02 [0.05 |50,000|2,550|0.02 |0.05 ([48,000|1,910|0.02 |0.05
3 50,000{ 3,200 | 0.06 |0.12 [50,000(3,200|0.06 |0.12 |50,000|2,600 |0.02 |0.05 |46,500|2,210|0.02 |0.05 (37,200 1,660 |0.02 |0.05
4 48,000| 2,850 |0.06 |0.12 |48,000|2,300|0.06 |0.12 |45600|1,750|0.02 |0.05 [41,100|1,490|0.02 |0.05 |[32,900|1,120|0.02 |0.05
6 38,400| 2,000 |0.06 |0.12 |38,400|1,600|0.06 |[0.12 |36,000|1,200|0.02 |0.05 |32,400|1,020|0.02 |0.05 |26,000f 770|0.02 |0.05
R0.6 8 30,000{ 1,600 | 0.06 |0.12 [30,000(1,200|0.06 |0.12 |30,000f 960 |0.02 |0.05 |27,000/ 820|0.02 |0.05 (21,600 620|0.02 |0.05
10 24,000{ 1,100 | 0.05 |0.1 21,600{ 800 |0.05 |0.1 19,200/ 560|0.02 [0.05 |17,300| 480|0.02 |0.05 [13,900| 360|0.02 |0.05
12 20,400| 850|0.03 |0.05 [19,200f 640|0.03 |0.05 |16,800| 440|0.02 |0.05 |15200| 370|0.02 |0.05 ([12,700| 280|0.02 |0.05
14 19,200 610|0.03 |0.05 |18,000 450|0.03 |0.05 |15600| 310|0.02 |0.05 |[14,100| 260|0.02 |0.05 |[11,300{ 200|0.02 |0.05
16 18,000 420|0.02 |0.05 |16,800| 300|0.02 |0.05 |14400| 200|0.02 |0.05 [13,000f 170|0.02 |0.05 |[10,400| 130|0.02 |0.05
18 18,000/ 3300.005|0.005]16,800| 200 |0.005|0.005 (14,400 130{0.004|0.005|13,000f 110 |0.004 |0.005 10,400 80 [0.004 |0.005
20 15,600 300 |0.005|0.005]14,400| 180 |0.005|0.005(12,000f 120 |0.004|0.005|10,800| 100 |0.004|0.005| 8,700 80 [0.004 |0.005
2 50,000{ 5,200 | 0.075|0.15 [50,000(5,200 | 0.075|0.15 |50,000| 4,200 [0.03 [0.06 |50,000|3,570|0.03 |0.06 (50,000 2,680 |0.03 |0.06
2.5 |50,000|5,000|0.075]0.15 |50,000|5,000|0.075|0.15 |50,000|4,000|0.03 |0.06 |50,000|3,400|0.03 |0.06 |50,000|2,550|0.03 |0.06
3 50,000{ 4,800 | 0.075|0.15 [50,000(4,800 |0.075|0.15 |50,000| 3,900 |0.03 [0.06 |50,000|3,320|0.03 |0.06 (48,000|2,490|0.03 |0.06
4 48,000( 3,700 | 0.075(0.15 |48,000|2,900 |0.075|0.15 [45,600(2,200|0.03 |0.06 |41,100|1,870|0.03 |0.06 |32,900|1,400|0.03 |0.06
5 42,000( 3,200 | 0.075(0.15 |42,000|2,600 |0.075|0.15 [39,600(1,900|0.03 |0.06 |35,700| 1,620 |0.03 |0.06 |28,600|1,220|0.03 |0.06
6 36,000| 2,700 | 0.075]0.15 |36,000| 2,200 |0.075|0.15 |32,400|1,500|0.03 |0.06 |29,200|1,280|0.03 |0.06 |23,400| 960 |0.03 |0.06
8 28,800| 2,100 | 0.075|0.15 |28,800| 1,700 |0.075|0.15 |25,200{1,100|0.03 |0.06 |22,700| 940|0.03 |0.06 |18200| 710|0.03 |0.06
10 28,800( 1,900 | 0.075|0.15 [28,800( 1,500 |0.075|0.15 |25,200| 1,000 |0.03 [0.06 |22,700| 850|0.03 |0.06 (18,200, 640 |0.03 |0.06
R0.75
12 25,200{ 1,300 | 0.075| 0.1 25,200{ 1,000 | 0.075| 0.1 21,600 680 |0.03 |0.06 [19,500/ 580|0.03 |0.06 |15600| 440 (0.03 |0.06
14 20,400{ 1,100 | 0.05 |0.1 20,400{ 900|0.05 |0.1 18,000/ 630|0.03 [0.06 |16,200| 540|0.03 |0.06 (13,000 410|0.03 |0.06
16 16,800 760 |0.05 |0.1 15,600 560 |0.05 |0.1 12,000 340|0.03 |0.05 |10,800| 290|0.03 |0.05 | 8700, 220|0.03 |0.05
18 15,600, 470|0.03 [0.05 |14,400| 350|0.03 |0.05 (12,000 230|0.03 |[0.05 |10,800| 200|0.03 |0.05 | 8700 150|0.03 |0.05
20 14,400/ 340|0.02 [0.05 |13,200| 240|0.02 |0.05 [10,800| 150{0.02 |[0.05 | 9,800/ 130(0.02 |0.05 | 7,800/ 100|0.02 |0.05
22 14,400, 300|0.02 [0.05 |13,200{ 220|0.02 |0.05 (10,800 140|0.02 |[0.05 | 9,800/ 120(0.02 |0.05 | 7,800 90 (0.02 |0.05
25 13,800 250|0.02 |0.05 |[12,600| 180|0.02 |0.05 |[10,800| 120|0.02 |0.05 | 9,800/ 100|0.02 |0.05 | 7,800 80|0.02 |0.05
30 13,200/ 190 |0.005(0.01 |12,000/ 120 0.005|0.01 (10,800 90 {0.005|0.01 9,800 80 [0.005|0.01 7,800 60 (0.01 |0.01
Z ap
A
Pf
1. 1EEARIMRERITLERFNTIRE,
2. EFFEAMQL (HERH) Bi=USINTITRRERN. XN,
3. BIREIN T EHERSILEARE M DAIEER.
4. EFRAESENLRFROTRENTRE TRIRE, SEASEE, DRMIHRONEIREESE ERFHRBIKRHTIRE,
5. IEIRIEINTAE. TR, INTEARESEEINT&EMS,
6. ¢0.5 (RO.25)LARELL/DATF 100, NG EHE A B SEUTIR. RIETDHIRE S BB IEIRA.
7. BIERRNENIBERT, Bk L RENE NIRRT AR,
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TEN- RGN

- FREEEN VAR
N4t Tool Steel -Hardened Steel Hardened Steel
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRCQC) ~ 55HRC ~ 62HRC ~ 66HRC ~ 70HRC
R AR iR AR R AR HE AR R AR
Speed | Feed (gg) (rrl?rfw) Speed | Feed (gg) (nl?:,‘) Speed | Feed (gg) (nl?rt\) Speed | Feed (S"g) (nﬁ,;) Speed | Feed (gg) (nﬁ,;)

(min™) |(mm/min) (min™") |(mm/min) (min™) |(mm/min) (min™") |(mm/min)

(min™) |(mm/min)

4 36,000| 3,500 |0.08 |0.16 (34,800(2,700|0.08 |0.16 |31,200|{2,000(0.03 [0.08 |28,100/1,700{0.03 |0.08 (22,500|1,2800.03 |0.08

8 28,800| 2,800 10.08 [0.16 (27,600|2,100|0.08 |0.16 |24,000|1,400|0.03 |0.08 |21,600/1,1900.03 |0.08 [17,300| 890 |0.03 |0.08

R0.8 |12 25,200/ 1,700 {0.05 |0.1 [24,000(1,380|0.05 |0.1 ]21,600{ 990|0.03 [0.08 |19,500) 840{0.03 |0.08 (15600 630 0.03 |0.08

16 16,800| 760 0.05 |0.1 15,600( 600 0.05 |0.1 13,200f 400|0.03 |0.08 |11,900| 340(0.03 [0.08 | 9,600, 260|0.03 |0.08

20 14,400/ 360|0.03 |0.05 |13,200| 280|0.03 |0.05 |12,000f 2000.03 [0.05 (10,800| 170|0.03 |0.05 | 8700| 130{0.03 |0.05

.5 |50,000{6,400 (0.1 |0.2 [50,000{6,000|0.1 |0.2 50,000/ 4,400|0.05 |0.1 |50,000(3,740|0.05 |0.1 [43,200|/2,8100.05 |0.1

50,000| 6,000 | 0.1 0.2 |50,000|5,700 | 0.1 0.2 |50,000|{4,000(0.05 [0.1 |486003,400|0.05 |0.1 [38900(2,550|0.05 |0.1

48,000/ 4,500 | 0.1 |0.2 |46,800|4,300|0.1 0.2 |40,800|2,700|0.05 0.1 [36,800|2,300|0.05 0.1 |29,400|1,730|0.05 |0.1

2
3
4 50,000| 5,600 | 0.1 0.2 |50,000{5,300 | 0.1 0.2 |48,000| 3,600 (0.05 [0.1 43,200/ 3,060|0.05 |0.1 [34,600(2,3000.05 |0.1
5
6

43,200/ 2,800 |0.1 |{0.2 |42,000|2,700|0.1 0.2 |36,000(1,800|0.05 0.1 [32,400|1,530|0.05 |{0.1 ]26,000|1,150|0.05 |0.1

8 30,000(2,400 0.1 0.2 (28800(2,300(0.1 |0.2 |24,000/1,500|0.05 |0.1 |21,600(1,280/0.05 0.1 ([17,300{ 960 |0.05 |0.1

10 24,000| 2,200 | 0.1 0.2 |22,800{2,000 |0.1 0.2 |20,400| 1,400 {0.05 [0.1 18,400( 1,190 | 0.05 |0.1 14,700( 890 0.05 |0.1

12 19,200( 1,900 | 0.1 0.2 |18,000| 1,700 | 0.1 0.2 |15600{ 1,100 {0.05 [0.1 14,100| 940 0.05 |0.1 11,300{ 7100.05 |0.1

13 19,200{ 1,800 |0.1 |0.2 |18,000/1,600|0.1 0.2 |15600(1,050|0.05 |0.1 14,100/ 890 |0.05 |0.1 11,300/ 670|0.05 |0.1

A 14 18,000 1,700 0.1 |0.2 |16,800|1,500|0.1 0.2 |14,400(1,000|0.05 |0.1 13,000/ 850|0.05 |0.1 10,400/ 640 |0.05 |0.1
16 16,800| 1,600 | 0.1 | 0.1 15,600| 1,400 | 0.1 |0.1 13,200/ 950|0.05 |0.1 11,900/ 810|0.05 |0.1 9,600| 610|0.05 |0.1
18 15,600( 1,500 | 0.1 | 0.1 14,400( 1,200 |0.1 | 0.1 12,000( 800 0.05 |0.1 10,800( 680 |0.05 |0.1 8,700/ 510(0.05 |0.1
20 13,200| 1,100 | 0.05 |0.1 12,000/ 890|0.05 |0.1 10,800/ 640 |0.05 |0.1 9,800/ 540|0.05 |0.1 7,800/ 410|0.05 |0.1
22 10,800/ 950|0.05 |0.1 10,800/ 860 |0.05 |0.1 9,000{ 570|0.05 |0.1 8,100/ 480|0.05 |0.1 6,500| 360|0.05 |0.1
25 10,800/ 760|0.03 |0.05 |10,800| 680|0.03 |0.05 | 9,000/ 450|0.03 [0.05 | 87100/ 380|0.03 |0.05 | 6500| 290|0.03 |0.05
30 10,800| 4700.02 |0.05 |10,800| 360(0.02 [0.05 | 9,000/ 240|0.02 |[0.05 | 8100{ 200 0.02 |0.05 | 6,500{ 150{0.02 |0.05
35 9,000f 230|0.02 |0.03 | 8400/ 130(0.02 [0.03 | 7,200 100|0.02 |0.03 [ 6500 90|0.02 |0.03 | 5200{ 70(0.02 [0.03
40 7,200/ 140/0.02 |0.03 | 7,200 100|0.02 |0.03 | 7200 90|0.02 [0.03 | 6500/ 80|0.02 |0.03 | 5200, 60{0.02 |0.03
6 28,800 3,600 (0.1 |0.2 (27,600(3,400|0.1 |0.2 |24,000|2400(0.05 [0.1 21,600/ 2,040{0.05 |0.1 17,300( 1,530 | 0.05 |0.1 ‘é
8 26,400 3,350 {0.1 |0.2 [25200(3,150 /0.1 0.2 |21,600{2,150(0.05 [0.1 19,500 1,830 | 0.05 |0.1 15,600( 1,370 | 0.05 |0.1 %
10 24,000/ 3,100 0.1 0.2 (22800(2,900 0.1 0.2 |19200{1,9000.05 [0.1 17,300( 1,620 | 0.05 |0.1 13,900 1,220 | 0.05 |0.1 %
15 20,400(2,600 0.1 0.2 [19,200|2,400|0.1 |0.2 |16,800|1,600|0.05 |0.1 15,200| 1,360 | 0.05 |0.1 12,100| 1,020 | 0.05 |0.1 4|
R1-25 20 18,000 1,700 0.1 0.2 |16,800/1,600|0.1 0.2 |14,400(1,000|0.05 |0.1 13,000/ 850(0.05 |0.1 10,400/ 640 0.05 |0.1 ;ﬁé‘

25 13,200| 950|0.03 |0.05 |12,000{ 830|0.03 |0.05 |10,800| 590|0.03 [0.05 | 9,800/ 500|0.03 |0.05 | 7,800| 380{0.03 |0.05

30 10,800| 7600.03 |0.05 | 9,600 650(0.03 [0.05 | 8400/ 450{0.03 |[0.05 | 7,600/ 380 0.03 |0.05 | 6,100 290|0.03 |0.05

35 9,000/ 470/0.02 |0.03 | 8400| 430|0.02 |0.03 | 7200/ 290|0.02 [0.03 | 6500/ 250|0.02 |0.03 | 5200/ 190{0.02 |0.03

AE-LNBD-H

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 RPM are insufficient, please reduce the RPM and feed rates at same ratio as listed above. m
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MIBRUESZEINTIAEIR. The machining path is on condition of contouring line operation

TER- RGN

- FRAESN AR
IR g ) Tool Steel -Hardened Steel AeveEmEg) St
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRC) ~ 55HRC ~ 62HRC ~ 66HRC ~ 70HRC
HE [HHREE R |HHREE R [HHREE R AR R AR
Speed | Feed (gra) (nlfrﬁﬂ Speed | Feed (22) (n}?rfn) Speed | Feed (,2,2) (n}?ri) Speed | Feed (rara) (rrlfri) Speed | Feed (22) (rrI?ri)

(min™) |(mm/min) (min™) |(mm/min) (min™) |(mm/min) (min™) |(mm/min) (min™) |(mm/min)

6 49,800/ 6,200 |0.15 [0.3 |38400|4,800|0.15 {0.3 |31,800| 3,300 0.06 |0.15 [28,700|2,810(0.06 [0.15 (22,900|2,110|0.06 |0.15

8 36,000 4,200 | 0.15 |0.3 [30,000(3,500 (0.15 |0.3 |26,400| 2,400 |0.06 [0.15 (23,800 2,040 0.06 |0.15 |19,100{ 1,530 [0.06 |0.15

10 30,000{ 3,600 |0.15 | 0.3 (24,000(2,800 |0.15 0.3 [21,600|2,000|0.06 |0.15 |19,500| 1,700 0.06 |0.15 15600 1,280 [0.06 |0.15

12 24,000/ 2,800 |0.15 |0.3 |21,600(2,500 (0.15 |0.3 |19,200| 1,700 |0.06 [0.15 (17,300 1,450 |0.06 |0.15 |13,900( 1,090 [0.06 |0.15

13 22,800(2,6500.15 [0.3 [19,800|2,250|0.15 {0.3 |17,400| 1,500 0.06 |0.15 15700/ 1,280 (0.06 |0.15 [12,600| 960 |0.06 |0.15

14 21,600( 2,500 |0.15 0.3 [18,000{2,000|0.15 {0.3 |15600|1,3000.06 |0.15 [14,100| 1,110 [0.06 [0.15 [11,300| 830|0.06 |0.15

R15 [15 19,200(2,200 (0.1 |0.3 |15600|1,800|0.1 (0.3 (13,200 1,200 |0.06 |0.15 |11,900( 1,020 {0.06 |0.15 | 9,600| 770{0.06 [0.15

16 19,200 1,900 | 0.1 |0.2 |15600( 1,500 0.1 0.2 [13,200( 1,100 |0.06 [0.15 [11,900| 940|0.06 |0.15 | 9,600 710|0.06 |0.15

20 16,800( 1,700 (0.1 | 0.2 |13,200| 1,600 0.1 0.2 (12,000 1,000 |0.06 |0.15 |10,800{ 850 (0.06 |0.15 | 8700| 640{0.06 [0.15

25 14,400| 1,100 | 0.05 |0.1 10,800/ 820|0.05 |0.1 9,600/ 580|0.05 |0.1 8,700/ 490|0.05 |0.1 7,000{ 370|0.05 |0.1

30 10,800/ 760|0.03 |0.05 | 8400/ 590|0.03 |0.05 | 7,200/ 400|0.03 [0.05 | 6500/ 340(0.03 |0.05 | 5200/ 260 0.03 |0.05

35 9,000/ 570|0.02 |0.05 | 7,200| 460|0.02 [0.05 | 6,000] 300|0.02 |0.05 | 5400( 260 (0.02 |0.05 | 4400{ 200{0.02 |0.05

40 7,800f 470|0.02 |0.03 | 6,000 360|0.02 [0.03 | 4800, 230|0.02 |0.03 | 4400( 200 (0.02 |0.03 | 3,500{ 150{0.02 |0.03

10 24,00013,100 0.1 0.3 [19,200|2,200|0.1 |0.3 |16,800| 1,500 0.07 |0.15 (15200 1,280 (0.07 |0.15 [12,100| 960 |0.07 |0.15

15 21,600(2,800 0.1 |03 |16,800|2,000|0.1 |03 |14,400|1,300/0.07 |0.15 [13,000/1,110|0.07 |0.15 [10,400| 830{0.07 |0.15

16 20,400| 2,700 | 0.1 0.3 |15600| 1,900 |0.1 0.2 |13,200| 1,250 |0.07 [0.15 [11,900| 1,060 |0.07 |0.15 | 9,600{ 800 |0.07 |0.15

20 19,200( 2,500 | 0.1 0.2 |14,400| 1,800 | 0.1 0.2 |12,000| 1,200 |0.07 |0.15 (10,800 1,020 |0.07 |0.15 | 8700{ 770(0.07 |0.15

R1.75 |25 14,400| 1,900 | 0.1 | 0.1 10,800| 1,300 | 0.1 | 0.1 9,600/ 920|0.07 |0.15 | 8700| 780|0.07 |0.15 | 7,000 590(0.07 [0.15

30 12,000( 1,500 {0.05 |0.1 9,600( 1,100 [0.05 |0.1 8,400 770(0.05 |0.1 7,600| 650 (0.05 |0.1 6,100/ 490 (0.05 |0.1

35 10,800/ 950|0.05 |0.05 | 8400/ 700|0.05 |0.05 | 6,000/ 400|0.05 [0.05 | 5400/ 340(0.05 |0.05 | 4,400| 260 0.05 |0.05

40 9,000f 760 |0.05 |0.05 | 7,200 580|0.05 [0.05 | 4800/ 300|0.05 |0.05 | 4400( 260 |0.05 |0.05 | 3,500{ 200{0.05 |0.05

45 7,800f 570|0.03 |0.03 | 6,000 420|0.03 [0.03 | 4800 260|0.03 |0.03 | 4400( 220(0.03 |0.03 | 3,500{ 170{0.03 |0.03

8 37,200/ 5,700 |10.2 |0.5 (28800|4,400(0.2 [0.5 [24,000|3,200(0.08 |0.2 |21,600|2,7200.08 |0.2 17,300/ 2,040 |0.08 |0.2

10 30,000| 4,200 0.2 |05 [24,000(3,300(0.2 |0.5 |21,600{2,300|0.08 [0.2 (19,500 1,960 0.08 0.2 |15600f1,470|0.08 |0.2

12 24,000( 3,400 0.2 0.5 [20,4400|2,900(0.2 |0.5 |16,800/1,9000.08 |0.2 [15200/1,620(0.08 (0.2 [12,100|1,220|0.08 |0.2

13 24,000( 3,400 0.2 0.5 [19,800|2,800(0.2 |0.5 15600/ 1,750/0.08 |0.2 14,100/ 1,490 (0.08 (0.2 [11,300{1,120|0.08 |0.2

14 24,000 3,4000.2 |05 [19,800(2,800(0.2 |0.5 |15600{1,750{0.08 0.2 (14,100 1,490 0.08 |0.2 |11,300{1,120|0.08 |0.2

15 24,000( 3,400 0.2 0.5 [19,200|2,700|0.2 |0.5 14,400/ 1,600/ 0.08 |0.2 13,000/ 1,360 (0.08 (0.2 [10,400|1,020|0.08 |0.2

16 21,600/ 3,000 0.2 |05 |18,000(2,500(0.2 |0.5 |12,000(1,300{0.08 [0.2 (10,800 1,110 |0.08 |0.2 8,700/ 8300.08 |0.2
R2

20 19,200 2,600 |0.2 |0.4 |16,800/2,300(0.2 |0.4 9,600| 1,000 |0.08 |0.2 8,700/ 850|0.08 |0.2 7,000| 640|0.08 |0.2

25 19,200| 2,600 |0.1 |03 156002200 (0.1 |0.3 7,200{ 810/0.08 |0.2 6,500/ 690|0.08 |0.2 5200| 520|0.08 |0.2

30 16,800(2,200 (0.1 |0.2 |14,400{1,900{0.1 |0.2 6,000 630 |0.08 |0.2 5400 5400.08 |0.2 4,400/ 410/0.08 |0.2

35 14,400| 1,700 |0.1 0.2 10,800/ 1,200 (0.1 |0.2 4,800| 420|0.08 |0.2 4,400| 360 |0.08 |0.2 3,500{ 270|0.08 |0.2

40 10,800( 1,200 {0.05 |0.1 9,600( 1,000 (0.05 |0.1 4,800/ 400 |0.05 [0.1 4,400/ 340(0.05 [0.1 3,500( 260 (0.05 |0.1

45 9,000/ 950|0.05 |0.05 | 8400/ 890|0.05 |0.05 | 4400/ 360|0.05 [0.05 | 3,900/ 310{0.05 |0.05 | 3,200 230 0.05 |0.05

50 7,800f 660 |0.02 |0.05 | 7,200/ 600|0.02 [0.05 | 4400/ 280|0.02 |0.05 | 3,900/ 240(0.02 |0.05 | 3,200{ 180{0.02 |0.05

s

EALEASERIES%EP. 102,  See p.102 for precaution for use.

| NEXT )



TEN- AN

-FRHEN VAN
INTAEE Tool Steel -Hardened Steel Hardened Steel
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRC) ~ 55HRC ~ 62HRC ~ 66HRC ~ 70HRC
R (AR R (HAEE R (AR R (AR R (AR
Speed | Feed (r?"a) (rrF:riw) Speed | Feed (r?\r?\) (rrF:rﬁw) Speed | Feed (r?\r?\) (rrF:rﬁ\) Speed | Feed (gg) (rrl?rt\) Speed | Feed (r?\rrr)\) (rrF:rt\)

(min™) |(mm/min) (min™) |(mm/min) (min™) |(mm/min) (min™) |(mm/min) (min™") |(mm/min)

10 30,000( 5,400 |0.25 0.5 [22,800|4,0000.25 (0.5 [19,200/2,800|0.1 |0.25 |17,300/2,380|0.1 [0.25 [13,900|1,790 (0.1 |0.25

15 24,000 3,900 {0.25 |0.5 [20,400(3,300|0.25 |0.5 |15600{2,000 0.1 0.25 |14,100| 1,700 | 0.1 0.25 |11,300| 1,280 | 0.1 0.25

20 19,200| 3,300 {0.25 |0.5 |15600/2,700|0.25 |0.5 9,600| 1,300 0.1 |0.25 | 8700|1,110|0.1 |0.25 | 7,000 830|0.1 [0.25

25 18,000(3,000 0.2 |0.3 |14400({2400(0.2 |0.3 7,200f 960 |0.1 0.25 | 6,500| 820 0.1 0.25 | 5200{ 620 0.1 0.25

R2.5 |30 16,800/ 2,300 |0.1 |03 13,200/ 1,800|0.1 |0.3 4,800/ 520|0.1 |0.25 | 4400f 440/0.1 [0.25 | 3,500/ 330(0.1 |0.25
35 14,400/ 1,500 |0.1 |03 12,000/ 1,100|0.1 |0.3 3900/ 280|0.1 |0.25 | 3500| 240|0.1 |0.25 | 2,800, 180|0.1 [0.25

40 12,000( 1,100 | 0.1 0.2 |10,800{ 990 0.1 0.2 3,600| 260 0.1 0.2 3,300f 220|0.1 0.2 2,600 170|0.1 0.2

45 10,800/ 850(0.1 |0.1 9,600/ 660|0.1 |0.1 3,600 200|0.1 |0.1 3,300 170(0.1 |0.1 2,600 130(0.1 |0.1

50 9,000 760|0.1 |0.1 8400/ 610|0.1 |0.1 3,400/ 190|0.1 |0.1 3,100 160|0.1 |0.1 2,500{ 120(0.1 |0.1

10 26,400/ 5,600 (0.3 |0.5 [21,600(3,800|0.3 0.5 |18,600|2,800 0.1 0.2 [16,800|2,380 |0.1 0.2 |13,400| 1,790 | 0.1 0.2

12 24,000(5,200 0.3 0.5 ([19,200]3,400(0.3 |0.5 ([16,200/2,500(0.1 |0.2 |14,600/2,130/0.1 |0.2 [11,700{1,600(0.1 |0.2

15 22,200/ 4,800(0.3 |05 (17,400(3,250|0.3 |0.5 |14,400|1,850 0.1 0.2 |13,000{ 1,570 |0.1 0.2 |10,400| 1,180 |0.1 0.2

20 19,200/ 3,900 [0.3 |0.5 |14,400/3,000(0.3 |0.5 9600/ 1,600(0.1 0.2 8,700/ 1,360 0.1 0.2 7,000{ 1,020 0.1 |0.2

25 14,400(3,000 0.3 |0.5 |12,000{2500(0.3 |0.5 7,20011,200 0.1 |0.2 6,500/ 1,020 0.1 0.2 5200/ 770|0.1 |0.2
R3 30 12,000 2,400 0.3 |0.5 ]10,800/2,100(0.3 |0.5 4,800/ 740(/0.1 0.2 4,400 630|0.1 0.2 3,500 470(0.1 |0.2
35 10,800{ 2,100 0.2 |0.4 ]10,800/2,000/0.2 |04 4,200/ 620(0.1 0.2 3,800/ 530(0.1 |0.2 3,100| 400|0.1 |0.2
40 10,800| 1,900 0.2 |0.3 10,800/ 1,800(0.2 |0.3 3,600/ 480|0.1 |0.2 3,300/ 410(0.1 |0.2 2,600/ 310(/0.1 0.2
45 9,600{ 1,700 0.2 |0.3 9,600| 1,600 0.2 |0.3 3400| 440(0.1 |0.2 3,100{ 370|0.1 |0.2 2,500| 280(0.1 0.2

50 8,400/ 1,500 0.2 0.3 8,400/ 1,400 0.2 0.3 3,000f 400 0.1 0.2 2,700 340|0.1 0.2 2,200| 260 (0.1 0.2

60 7,200/ 1,250 |0.2 |0.3 7,200/ 1,150 |0.2 |0.3 2,800/ 350(0.1 |0.2 2,500{ 300(0.1 |0.2 2,000) 230(0.1 0.2

Bz Z i ap
[?ejpéglg'lf}(%t /M//////

. B RNIERE AT,

- HEEFERMQL (HESEN) BN THERMN. FEXIN,

. EREIN TR SIS SRR AT HRF .

EFRAFHLEMTREROTREN RS TINE. BEASHE, TRNTPRESREESSE LRFRBRTHITIRE.
IERIEINTRE. TR, INTERES AT,

. 0.5 (RO.25)LATELL/DATF 108, FNIRFIEA LS SEUTIR. RIEEMONE S BT DRSS

. BEABRIBRT, BR ERELCER TRRENHGIEE.
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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 RPM are insufficient, please reduce the RPM and feed rates at same ratio as listed above.

pocid ©



ST LAY

SEEES R RIE s ESwA

Multi-flute square type exchangeable head end mills for high-hardness steels

PXSH

A5 & 7]

7]

Unequal spacing teeth suppresses chattering

a2

al+a2+a3
MR @20LLTF

Outer diameter ¢ 20
or above

NI SHEEN

a4

al=a3#Fa2+a4
MR P25

Outer diameter ¢25

R T RTUFLIRE

Optimal cutting edge specifications to enable stable machining of high-hardness steels

AN 38.5mAYAY
SNATIERTS

Wear condition of outer peripheral cutting edge
after milling 38.5m

BERGSEHN

Solid Carbide

FEETE JJ3kHead  : PXSH160C16-06R000
Tool JJ#F Holder  : PXMZ-C165516-5100
RY

Size ®16

TR

Work Material SKH51(65HRC)
NITEiE MIELIE

Milling Method Side Milling

TIREE . -
Cutting Speed 60m/min(1,190min™)
e 685mm/min (0.096mm/t)
FIEIRE — -

Dept;I ofcut ap=14.4mm de=0.32mm
B 48mm(L/D=3)

Overhang Length

gl Si9

Coolant Air-blow

{SEFRHAR SN AL (BT40)
Machine Vertical Machining Center

3] DUROREY & E

DUROREY Coating

-BEESMAMNMERNE, EEGNSNIIMEREESEERNINIS

KIEBEIERE.

- Exhibits outstanding performance in high-hardness steels due to its excellent toughness,
high heat resistance and abrasion resistance characteristics

8




INTEEE cuongoe

Long Tool Life

65HRCHISEREININ TS, SCIIRERIM A

Achieves stable durability in high hardness steel of 65 HRC

ERIE JJ3k Head  : PXSH160C16-06R000
Tool JJ#F Holder : PXMZ-C165516-5100
RY

Size ®16

TRt

Work Material SKH51(65HRC)

NI MIETAEY

Milling Method Side Milling

PIREE . -

Cutting Speed 60m/min(1,190min™)
Eﬁi@g 685mm/min(0.096mm/t)
TIRRE _ _

Dept{] i apr=14.4mm de=0.32mm

B -

Overhang Length 48mm(L/D=3)

TIH SR

Coolant Air-blow

EFAHAR SR (BT40)

Machine Vertical Machining Center

=IEN L

High-speed Milling

(mm) 0.15

7

& 0.10

5

5

L

B

% 0.05

0

11 414< B Milling Length (m)
= PXSH

AN 38.5m JFRITIRERIE!

Wear condition of the cutting edge after milling 38.5m

L/D=4RyEREEINEENTH, ERRE

Stable wear transition in high-speed machining of high-hardness steel at L/D = 4

fFRTAE 733k Head : PXSH160C16-06R000 b= N1 [t
Tool JJ#F Holder  : PXMZ-C165516-S090CS Competitor
RY

Size ®»16

InITagRt

Work Material SKD11(60HRC)

NI 7% MIEIE

Milling Method Side Milling

tﬂﬁuﬁg 105m/min(2,090min™)

Cutting Speed

Eﬁiﬁ}ﬁ 1,130mm/min(0.09mm/t)

IR _ -

Depté ofxCut adpP=14.4mm Qde=0.24mm

B -

Overhang Length 64mm(L/D=4)

e =y

Coolant Air-blow

fSEFAA RN (BT50)

Machine Vertical Machining Center

(mm)
0.20
B o1s
]
B
fﬁﬁ
% 0.01
£ 005
0
11 414< B Milling Length (m)
— PXSH BT
Competitor
TDRIERER

Wear condition of the cutting edge

Hith /==

Competitor

YIENSE 28m

Milling Length

IEHSE 14m

Milling Length

Z
1=
K
FK
fa

PXSH



%EE%@% ﬂ}ﬁ%iﬁ%ﬂ PXM Exchangeable Head End Mill PXM for High-Hardness Steels

SPEED
FEED
I X S H PT10-PI11

FoRi& 7L without Coolant Hole

8 Afth 2
=
APMX Cs
LF
%m;@;\m}b without Coolant Hole
PXSH :F%gg Square Type BfZ:mm Unit:mm
BmS BHR SME | T | TR | &K | R | BiEm TS MR
EDP No. Designation DC ZEFP APMX LF DCON FHA Cs Grades
7830380 PXSH120C12-06R000 12 6 12 18 1.7 43° c12 XP6703
7830381 PXSH160C16-06R000 16 6 16 235 15.7 43° Cc16 XP6703
7830382 PXSH200C20-06R000 20 6 20 27.5 19.6 43° C20 XP6703
7830383 PXSH250C25-08R000 25 8 25 35 24 43° C25 XP6703

FETEFhEER 9 C(BMAERETRR) . Stock are categorized as C (Standard stock item).

- FRRIRBEIESE p.12, - See p.12 for explanation of icons.



PXM % Emﬂ 1::F Straight Shank Holder for PXM

I XMZ Typel  pgissmzl without Coolant Hole

I B
LF

Type2 | Fpgi4im3L without Coolant Hole

" X‘EHTA

DCONWS

DCONMS

CONW:

]
i

DCONMS

B ‘
LF

TR ZERIHIERUSE Head + LB

%m;éim}lg without Coolant Hole

BEREETIHT corbice shani “ #f:mm . Unit:mm
X EER R ARE
BES L Wa | W | BE | ek | @K o 22 |
EDP No. Designation DCONWS | DCONMS | BHTA LF L8 PXSH 41MZ pc *wc'ig Type
®12,16. 20. 25

7801831 PXMZ-C125512-5075CS 12 0’ 75 24 42 1
7801811 PXMZ-C12SS12-L100CS 12 0’ 100 459 63.9 1
7801832 PXMZ-C125S12-L115CS "7 12 0’ 115 64.2 82.2 12 1
7801841 PXMZ-C12TP16-LL135CS 16 1.3° 135 83.8 101.8 2
7801833 PXMZ-C165516-5090CS 16 0’ 90 39.2 62.7 1
7801812 PXMZ-C16SS16-L130CS 16 0’ 130 61.2 84.7 1
7801834 PXMZ-C16SS16-L135CS 7 16 0’ 135 84.2 107.7 cte 1
7801842 PXMZ-C16TP20-LL165CS 20 1.1° 165 | 115 138.5 2
7801835 PXMZ-C20S5520-S090CS 20 0’ 90 39.1 66.6 1
7801813 PXMZ-C20SS20-L150CS 20 0’ 150 78.4 105.9 1
7801836 PXMZ-C20S520-L180CS 196 20 0’ 180 | 109.1 136.6 20 1
7801843 PXMZ-C20TP25-LL200CS 25 1.1° 200 | 140 167.5 2
7801814 PXMZ-C255525-L200CS 24 25 0’ 200 96.6 131.6 C25 1

FETERPE#R 9 C(BMFRERETRR) . Stock are categorized as C (Standard stock item).
1. BIEHEARELHEENNE, RBEHES,
2. BMEZREET PXMZ & HFLIA EBaTin L.

1. Adjust the position of the coolant nozzles accordingly so that the chips do not get tangled.
2. Also compatible with PXMZ shank holder with coolant hole.
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PXM m Em}]ﬁ Straight Shank Holder for PXM

I X M Z Typel | FpgigimzL without Coolant Hole

e

| :
I LF

Type2 | Fpy;4im3L without Coolant Hole

—— //E_‘TA
' ¢ F
e — E m/
- 2 .
5]
o
[a)

LB
LF

DCONWS

DCONMS

/?
|pcons

T LRI B UK E Head + LB

Head LB

{ -

%m;@;\m}b without Coolant Hole

$PIBUTIFT steetshank N\ #f7:mm_ Unit:mm
TR INERIKE
LT = We | wE | BE | 2K | @K Sy 22
EDP No. Designation DCONWS | DCONMS | BHTA LF L8 PXSH 41 pc %mcfﬁ Type
#12.16.20.25
7801801 PXMZ-C125512-S100 12 0° 100 18 36 1
7801821 PXMZ-C12TP20-S145 "7 20 5° 145 474 65.4 12 2
7801802 PXMZ-C165516-S100 157 16 0° 100 23 46.5 16 1
7801822 PXMZ-C16TP25-S155 25 5° 155 53.1 76.6 2
7801803 PXMZ-C205520-S120 20 0° 120 28 555 1
7801823 PXMZ-C20TP32-S170 196 32 5° 170 70.8 98.3 20 2
7801804 PXMZ-C255525-5140 24 25 0° 140 345 69.5 C25 1

EEThEE N C(BMARERETER).  Stock are categorized as C (Standard stock item).

1 FELEBESHRENME, URBEHESs.
2. BfE% % T PXMZ i< HFLTI#F E BRI T,

1. Adjust the position of the coolant nozzles accordingly so that the chips do not get tangled.
2. Also compatible with PXMZ shank holder with coolant hole.

. 2?’145 Accessories
‘ s ‘ & BRSNS ‘ SRAE | HEEERmE
EDP No. Designation Applicable Head Dia. Cs Recommended Tightening Torque
7801890 | PXMP8-10 ®12 C12 12N+ m
®16 C16 30N m
o 7801891 | PXMP13-16
Spanner @20 c20 50N- m
7801892 | PXMP21 ®25 C25 60N-m
PXMERIRFIEHBM.

There spanner are speciycally for PXM, and sold separately from the cutters.

1. ERTESENESEp. 112,

2. REMBIESE LXK,

3. EAHERFIBESHARAELAR,

1. Please refer to p.112 for cautions during use.

2. Please refer to the table above for tightening torque.

3. Contact your nearest OSG sales representative for details of our dedicated adjustable torque wrench for tightening inserts.

s



ﬂ}ﬁ%ﬁ%ﬂ PX M gﬁ%a Collet for PXM Exchangeable Head End Mill

PXMC

4= 2ot MiEsa-e
B PXMC e B4
PXMC Collet Features
@ BI{HE/NEIN T OB EEBEIR ARY
HEE

Powerful chip evacuation even on small machining center

@ LHERK, KItUPSIEERY
[E]5% it

The reduction of overhang length improves rigidity and
rotational balance

= S =
©® =TIk
BTN AN, 18
M TE=FEIN T ZNTSeE
A wide variety of exchangeable heads
- Suitable for steel, stainless steel and aluminum

- Wide processing range from roughing to ynishing i%ﬂg%%u !

Remarkable
Difference!

® S5—{Az\7JfRfEEL, BMEAREEIRR
NEEESERLEET, BF
EEEtE

Greater cost performance compared to monoblock type holders,
only need to change the collet in case of trouble.

UwiH] + $ERZ = WHEE
NN == -RENESIEE
. PXM B*q:‘j'll{_:l_\ WI‘E%E@JP@EBEE :0.015mm LIF

PXM Exchangeable Head Features <3 JSLEERS (A1) +0.03mm

End Face + Taper = Double Face Clamping
-High rigidity and accuracy of tightening

3 AL g -High precision of run out <0.015mm
TEAR AR TIRYIZIT - SE4k - Tl J T -High head replacing accuracy = £0.03mm

RARHITIF
I RIE R EHRIINT
All the knowledge and know-how acquired by designing ¢

solid carbide end mills are found in these exchangeable
heads.

-Various types are available to meet various machining
methods.

S ‘iﬁ_s—

[ SRFSEEIR
ISR ENE 5 (R
<SR R ARG

Applying buttress screw makes

easy and reduces time to desorb
heads

1=
K
¥R
fa

PXSH



Eﬁ%ﬁ%ﬂ PXM gm%a Collet for PXM Exchangeable Head End Mill

— Short
Ny oLy
N ) ‘ =y FEi)
.ﬁ?%ﬁj% Specification m ™=y Extra Short

C
BD
DCONWS

:;LX{;%
g

Holder Type B
ETNIE

L. with Center-through

Bf7:mm Unit:mm

TR ERNERIEE
ﬁ‘:' - %?" §ﬁ?z éﬁtﬁ Head +12 §4§
LS E 4
DB No. Designation oconws | BD - 0 PXSH 4M& pc f)”gtﬁ
®12.16.20. 25
7834001 PXMC-C1205 11.7 26 10.5 5 23 C12
ign 7834002 PXMC-C1605 15.7 26 10.5 5 28.5 C16
i e 7834003 PXMC-C2005 19.6 26 10.5 5 32,5 C20
7834004 PXMC-C2505 24 26 10.5 5 40 C25
7834011 PXMC-C1230 11.7 26 35.5 30 48 C12
on 7834012 PXMC-C1630 15.7 26 35.5 30 53.5 C16
St 7834013 PXMC-C2030 19.6 26 35.5 30 57.5 20
7834014 PXMC-C2530 24 26 35.5 30 65 C25

EETERhEER D C(EMAREETZERM).  Stock are categorized as C (Standard stock item).

1. PXMCE"0SG PHOENIX PXM &% " JIsLERAEE,
1. The PXMC exchangeable head is designed speciycally for the “OSG PHOENIX PXM" series.

. X{]’m HYPRO ?&éﬁ)]ffﬁ Fﬁq—%ﬁ Product Listing of PXMC corresponding to the HYPRO Shrink System BEf7:mm Unit:mm
=]
8910000 BT30-SLK12-35 P30T-1(MAS1) *1 38 45.5 70.5
8910001 BT30-SLK12-35 P30T-2(MAS2) *1 38 45.5 70.5
BB A 8910002 BT40-SLK12-45 38 55.5 80.5
g 8910003 BT40-SLK12-75 38 85.5 110.5
8910005 A63-SLK12-75 38 85.5 110.5
8910006 A63-SLK12-135 38 145.5 170.5

1. M&ESEERIEL.

2. PXMC £EAS5HYPRO #ETIHRE R,

1. Contact your local OSG sales representative for information regarding pricing.
2.The PXMC collet is compatible with the HYPRO Shrink Collet System.

*1:{NBT30 IR HIET IR,
*1:0nly BT30 holders come with a pull stud bolt.

s



PX S H t}.] ﬁu %#.FE;EE Cutting Condition

PXMZ EmBH/PXMC %E]\Em For both PXMZ straight shank holder / PXMC collet
MIEFIEN side milling

L/D =4
T WD o
WEIrk Material Hardened SteeI)-\Prehardened Steel
SCM-SKD61-NAK80 ~ 55HRC ~62HRC ~66HRC ~70HRC
YIHIEE
Cutting Speed 110 ~130 80 ~100 60 ~80 50 ~70 40 ~60
(m/min)
GME B BHEERE 9% BHEERE L:9E BHEERE LT BHEERE 9% BHEERE
Mill Dia. Speed Feed Speed Feed Speed Feed Speed Feed Speed Feed
(mm) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min)
12 3,180 2,290 2,390 1,720 1,860 940 1,590 690 1,330 510
16 2,390 2,290 1,790 1,720 1,390 930 1,190 690 1,000 510
20 1,910 2,290 1,430 1,720 1,110 930 960 690 800 510
25 1,530 2,450 1,150 1,840 890 1,000 760 730 640 510
ai ap de ap de ap de
IELRE P [ T b S
Depthlofcﬁ 7 1D 0.05D 1D 0.03D 1D 0.02D
’ ae de Max = 1Tmm de Max = Tmm de Max =0.5mm
4<L/D =5
ITHAR R s
NI .
Work Material Hardened SteeIJ-\Prehardened Steel
SCM-SKD61-NAK80 ~ 55HRC ~62HRC ~66HRC ~70HRC
YIHIERE
i Spe)ii 75 ~95 55~75 40 ~60 35~55 25 ~45
m/min
GME L29%S BHEERE L29% BHSERE HEIR BHARE EER BHEERE L:9%S BHSERE
Mill Dia. Speed Feed Speed Feed Speed Feed Speed Feed Speed Feed
(mm) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min)
12 2,260 1,630 1,730 1,250 1,330 480 1,190 340 930 200
16 1,690 1,620 1,290 1,240 1,000 480 900 350 700 200
20 1,350 1,620 1,040 1,250 800 480 720 350 560 200
25 1,080 1,730 830 1,330 640 720 570 550 450 360
ai ap de ap de ap de
PAINAY: = p PR S,
it 7 1D | 0.03D 1D | 002D 07D | 002D
. ae de Max =1mm de Max = 1Tmm de Max =0.5mm

. B RRNMEEAITLARFN IR,
. FREIRSIRT, IBELLAI TR SR,

AW =

BRI

5. IBHRIEIN TR ERSIS AR D RITIEIH.

- BERKEKA, ZRERS, BELEEEE, HAERETIERE.
- IEEEH R B R FFRRER(PXMZ) BIBARS Tk£ K (LF) BN B Kk

1. Use arigid and precise

machine and holder.

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

3. Please adjust the cutting condition when the overhang length is longer.

4. Please consider the overhang length as the total length of replaceable

head and overhang len

gth of shank holder.

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

properties.
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PXS H t}] \E’u %14:5;&% Cutting Condition

PXMZ EMBH/PXMC ;EE-E% For both PXMZ straight shank holder / PXMC collet

EEME I v

DI TRSF= LR KB R BHRIS B A AT B SECK REIERS.

EHFK .

HERAEASESHEEMNIRORNEERMER.

igh-Speed Side Milling

Be sure to use all proper yre prevention measures.

Caution: sparks generated during operation or heat caused by tool breakage can cause yre.

The conditions below are for high speed / high precision machining centers.

L/D=4
ITHAR WP o
AR o
WErk Material Hardened SteeIJ-\PrehEJdened Steel
SCM-SKD61 - NAK80 ~ 55HRC ~62HRC ~66HRC ~70HRC
YIRIEREE
g 160 ~ 180 140 ~ 160 95 ~115 80 ~100 60 ~80
(m/min)
GME L2oE BHERE LZ3E HHRIRE L:9E BHERE IR BHSRE =55 FHRIRE
Mill Dia. Speed Feed Speed Feed Speed Feed Speed Feed Speed Feed
(mm) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min)
12 4,510 2,600 3,980 2,290 2,790 1,130 2,390 860 1,860 600
16 3,380 2,600 2,990 2,300 2,090 1,130 1,790 860 1,390 600
20 2,710 2,600 2,390 2,290 1,670 1,130 1,430 860 1,110 600
25 2,170 2,780 1,910 2,440 1,340 1,210 1,150 920 890 640
a dap de ap de ap de ap de
ewE | T / 1D | 0.05D 1D | 003D 1D | 0.015D 1D | 001D
’ ae de Max = 1mm de Max = 1Tmm de Max =0.5mm de Max = 0.2mm

1. TR RFEXTE, PI2DER AR K EAITIEIE.

. FERANRT, IBEEL

A wmn

FRIEETIHISM

. TE{E AR S EILARTN AR,

PR EAIHRIEE.

IBE SR EIISHORER (PXMZ) BIBISTIL 2K (LF) 8IS

5. BIREIN T RHERSISEUARIR M D Bt E .

1.Tools can cause sparks. Do not use flammable fluids.
2.Use arigid and precise machine and holder.
3.When chattering occurs, reduce the speed and feed simultaneously.
4.Please consider the overhang length as the total length of replaceable
head and overhang length of shank holder.
5.Use an air blow or a suitable cutting fluid with high smoke retardant

properties.

FERYJILHR! TR 5%] PXM

Abundant exchangeable milling heads! Exchangeable head end mill PXM

B R iFSEAREERIN T RERITI LRI L ERR0E R, SEINTDRERROE A, MR TR A,
FEMTIMENMSHSHAMIZS.

The PXM is an exchangeable head end mill series with the same high performance of a solid

tool and the cost e°ci

enc y of an indexable tool. A single exchangeable head body is able to

accommodate a wide range of exchangeable heads to meet various application needs.

fiZIRER
Available shapes

- Fkm
Square Type

- fMTE

Roughing Type

- ElMAEY
Corner Radius Typ:
- TRSLE

Ball Type

F¥1B1ES1H 0OSG PHOENIX #7,
Please see OSG PHOENIX Catalog for details.

5% - PHOENIN

e

0SG Corporation




PXMZ %\Jﬁjﬂé”bﬁ}%— Tightening procedure

®IEI

Cleaning

BT FNIRERZ BRI BIR LA R SR BT

Remove dirtand chips from the connecting thread and shank

- 23ET)LRHE R PXM ERIRE.
= Naiol (FERRFEALLER.)

e EEREREESEDP.107,
Cautions IR2EES arE ARl el o8

during use RES e ) S S TP DTN

ERIRFBATILMELE, BI8mE,

Initial Tightening
FapfiR

Tighten by hand

B
With gap

OREHE

Final Tightening

ERERRFUER

Tighten with a spanner wrench

T=O
Without gap

[«
@A

Confirmation

BWAREBE=R

Conyrm that there is no gap

- Only use the spanner wrenches that are designed specifically for the PXM (p.107) for

attaching PXM heads .

Please do not use alternative spanner wrenches sold on the market as a replacement.

- Please refer to p.107 for tightening torque.

- Please tighten until the head and the shank holder faces meet. Confirm that there is

no gap.

- Degreasing the connecting thread may result in over tightening or a possible
separation of the faces. Please do not degrease.

- Please make sure that the spanner wrench is inserted properly and turn it slowly

during use.

PX M C = 'H:J” r_ Mounting Procedure

i

@”EEYHS:% ( BT30) Initial Tightening
EERRERD, FHEA.

eafhit], EEHTE.

¥ BT30LASMYIESE TE.

Make sure the fastening portion of the collet is clean then

insert it into the holder. Turn the pull stud to tighten.
*For models other than BT30 please refer to the

instructions below.

@’ﬁ"%ﬂ% Mounting the Head
BFEFERE BRPXMERIRFITE.

After screwing the head in by hand, use the PXM
spanner wrench to tighten.

- REETILAHEEA PXM £RIRF.
FAEN:N (SRR AR, )

R TR %%p 107,
Cautions [VAESSEI=Niiiike Mt 9 e 1[0

COUNCIN - REMEMSEEREEMER, FoIAARERE. FRLIEZEE,

CEBIRFBATILMEL, 218,

@%gg??%% Final Tightening @5%
RBiRFITE.

Tighten with a spanner wrench
and collet

P BT3OL19|‘E’S]§%”@’$ Mounting procedure for holders other than BT30

OB AEBANBRTF.
HEFLATHIET (06 LILE) BT,

AT REEHITIRE.
Insert the hexagon socket wrench into the
pull screw hexagonal section.
*For pull studs with holes (@6 or above), it is
operational with the stud being attached.

@FFENRE, ERENSTHLEE
IRFHTES (B%) . KEEH
EHITRE,

KR 18N'm

To prevent the collet from rotating, support the tip of the

collet by hand, tighten with the wrench by turning to the

right, then fastening to the required torque.

*Recommended tightening torque: 18N-m

*3 Cleaning
BRIk, KB Z BIRILIIR K 53R,

Remove dirt and chips from the connecting thread

—

- Only use the spanner wrenches that are designed specifically for the PXM (p.107) for

attaching PXM heads .

Please do not use alternative spanner wrenches sold on the market as a replacement.

- Please refer to p.107 for tightening torque.

- Please tighten until the head and the collet faces meet. Confirm that there is no gap.
- Degreasing the connecting thread may result in over tightening or a possible

separation of the faces. Please do not degrease.

- Please make sure that the spanner wrench is inserted properly and turn it slowly

during use.
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OSG’s Environmental Initiatives

03

BIRE

Recoating

BE - BixE

Tool Reconditioning

ZiEBEANTENOBHFNE
MA, B THAORFEMNEIK
MMERIPIED.

Tool reconditioning contributes to resource
conservation by bringing worn cutting tools back to life,
which is environmentally friendly and sustainable.

':'l-_ of

7 04
it &

Inspection

02

BfE
Regrinding ﬁﬁﬁ% : ﬁiﬁ%

Tool Reconditioning

-~
e dslon Bk k&
Inspection upon arrival Packaging and
shipment




shaping your dreams

BRI (L) BFEIRARATE

0OSG Corporation

BREHL (Lig) 280
ik _ESHRKTRIKTIET133SIKTSREL 7T 22110E1003-07585T
EHiE: 021-52552588; f€E: 021-58883300;  Hp4®: 200051

BXEHL (Lig) FTFESFT
ik TR ETHhMES Sk | -28MKE 10042
FEiE: 0510-82739271; {&H: 0510-82739220; Hp4m: 214074

BXEH (ki) FSEESsAr
it ZHETHHREXKEE TR OSFHE506=
FEiE: 0553-5868160; fEE: 0553-5868190;  HE4Hm: 241000

BRLH (E8) HIHESAT
bk STAERH IR LR 251 S AETE HARE33A16
HEiE: 0512-62388327; {&H: 0512-62388320; HR4w: 215000

BREA (L) HuNmLIESHT
ik mTEmN R IR MO RS 0S RIRERR 174181 BT6032=
HiE: 0571-82757757; {&H: 0571-82757767; HER4w: 311215

BREA (LEiB) TIRESA
b AT ETIRHEN N X 2R ER466 S5 AE604-12
HEIE: 0574-88161548; {£E: 0574-88134670; HR4m: 315100

BREA (i) SRR
dohik: JRES MNRAXMAIREES 1615 hERR $HARE30012=A06-07587T
FHiE: 020-38210423;  {&HE: 020-38210425;  Hf4%: 510610

BREAL (L) YIS
et FRERYIHERXAE L AT R e RS O CRE21 122
FHiE: 0755-83566532; {&E: 0755-83558854; Mi4m: 518017

BXtHl (L) IERDRE]
ek JERHEARXEE A1 9SERAE 151#£20E01BZ=
EHiE: 010-85261018; fEE: 010-85261016;  HEZm: 100004

BXtHl (Eig) REDRE
Mk RETHEF XD SR — SRR 1720E20072
HHiE: 022-23037566/022-27357729 HiRZ®: 300100

BXEAN (Lig) #BLLEESsAr
ik SREHIhREEXENEEE NIRRT OA28R1213E
EiE: 0757-86777181 HRgm: 528200

B (L) MIHNESSAT
tght: SARFEARMN S LRI 138 S 2 ILIHIRF3 S 4% 182551002
FBiE: 186-3092-1318; BR4m: 450016

BREA (L) FAREESSH
HbhiE: BRPREPARMARRK R P EERRE W R OARE20022=
EHiE: 029-88860594;  fEEL: 029-86182003;  HB4m: 710018

Bt (E8) KESAE
Hollk: T TEAEFARXECERAEB2006
F3i&: 0411-87655185; {&E: 0411-87655186; Hf4m: 116600

EXEH (Ei) BRHAE
ek IWAREE Bt IEEEE305HIAT 153 S#28551202=
EiF: 0532-66775787 f€H: 0532-66775797  HB4R: 266034

BREH (L) MEPRSESSAT
ik TR AmIL XIS #E9-25 LR ERRCEE311
FHiE: 024-22852762 #R4%: 110000

R (L) KREHSM
;. EMEE TN X1 S AR EFRARE804 5
FHiE: 0431-89388499; fE£E: 0431-89230366; HB4m: 130012

BREA (L) PeERSRSSAT
otk )| ERREBTHEVRK A RIS IIR27 ST R ERR2AH 1 T803=
BHiE: 028-65783992;  f£E: 028-85005292;  HB4m: 610042

BREH (Ei) BRSSP
ik BRIt REEEEE18SHinEi B ubg4E12-1
FEiE: 023-67136872; k%R : 401120

B (L) EiRESH
itk HEE IR DY XS LR AEBEE1217=
FEiE: 027-85557360; HR4m: 430010

R (LEi8) F=sSh
ek T REREHRTERSREE 1 SITCHRHI1)3405-03=
FEiE: 0769-81550050  {&EL: 0769-81550030; HB4R: 523845

Http://www.chinaosg.com

400 888 2086

9:00712:00/13:0017:00 RtkEms

E-mail:business@chinaosg.com
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