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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-LNBD-H-PXSH

971947 Radius Type
;_—L High efficiency Type AE'CRE'H
E:H gh Feed Type AE'HFE'H
§t2274 7 LiENN

22 new items added




LINE UP 555

§ﬂ947 Multi-flute type
AE'MSS'H 19752 1.5 D}JE(E-FE.gD) 1.5 X D cutting length (Neck length 3 X D)

P.9

AE-MS-H v3—F# 2.5DFIE 2.5 xD cutting length -

AE-MSS-H ‘

AT ILT 94T squareType P.12 ]

AE-MS-H Shte oute

AT ITT 54T SquareType P.13 B

SIP A4 Radius Type P.14 - ﬁ J
AE'ML‘H I:I‘J?ﬁ? 4D3~J§ 4 X D cutting length P1 7

AOITP 547 Square Type P.21 — ﬁ |

5y71947 Radius type m

AE-CRE-H =#E3E 1igh efficiency type P.23
“ @ rp, B
AE-HFE-H &Ei£D3! nigh feed type P.29
. W, == ks

7":—”19'{70 Ball Type
AE'BM'H SEERBIAN] 4-flute type for high-efficiency processing P.35

RS S
P.41

AE'BD'H %‘*%E{:I:J:I)‘FHZ}’J 2-flute type for high-precision finishing

D yﬁ*‘y 7 9’{ 70 Long neck Type

AE-CPR4-H SREXTEFRANSITRA514T P.45
4-flute radius type for high-efficiency and high-precision finishing "

® ~ _—

AE-LNBD-H =%t tFmAR—ILI(T P.61

2-flute ball type for high-precision finishing

S —= 8

’\‘y Fﬁmﬂ:y FE’I’ PXM Exchangeable Head End Mill

PXSH 1 D}JE 1 X D cutting length - P.77
AT ITP 54T SquareType P.79 g %
PXMZ ZI\U—I\‘DT"Jﬁﬂ'\)bQ Straight Shank Holder for PXM .
6% 83X
P.80 6-flute 8-flute
PXMC PXMEHIL WK Collet for PXM Exchangeable Head End Mill m a
P.82 4
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DUROREY coating enables superior heat resistance and high toughness optimized for high-hardness steel milling!

Fa-—0ObA

DUROREY

B E

Super Heat Resistant Layer

*ﬁ ﬂg Eﬁ E Coating Structure

BT/ BREEEE

Ultra-Fine Periodic Nano-Layered Structure

tiEmEmRbE

Adhesion Strength Reinforcing Layer

152%)

Base Metal

EWE&E Super Heat Resistanr Layer
SICEEOBMAMH EFEREMBEICLDIRETRL. SEEL. SUAMBKIUMmMERERI

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

ﬂﬁ-’ﬁlﬂ T/qu*ﬁg*gﬁ Ultra-Fine Periodic Nano-Layered Structure
F/RAPEEEMEREORBEEICELOT. BRMM LSS0l E

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

SICEEDEMAREBMMS/ BREEHEICKLDT. Super heat resistant layer and ultra-fine periodic nano-layered
SN EREEEEEGLDD. BNICAMERIELE T, structure provide superiortoughness while maintaining

— N o highheat resistance and abrasion resistance.
BEEMTICEVCEFvEYIZMHIL. TRORFM{EZRELE T, Also suppresses chipping even in high hardness milling and achieves long tool life.

BRERAIE
HIRE HIRIBE fE< (GPa) EE(C) MiEkiE f1%&N EHET M EFEE &R 7E (07.¥:3
Coating Color Coating Structure Hardness Oxidation Heat Resistance | Adhesion Strength | Surface Roughness | Wear Resistance | Welding Resistance Toughness
Temperature
RIKE RBHE S/ B
Black Gray Ultra-Fine Periodic Nano-Lsered 4 1 ’300 * © O ﬁ © ©
DUROREY[EF—IRI—4HREHDEREIETI, (1528) O—O~r (RE¥)
DUROREY is a registered trademark of OSG Corporation. Fair Best

T TE60HRC SKD1IIIF—%

(@t Ene W Cutting data of SKD11 60 HRC

FERTE BEAIITIVRIIL 010 65K SNEEFERO.ImMmTODHEIRE
Tool square carbide end mill 6-flute Cutting length up to 0.1mm outer circumference wear width
RHEI
Work Material SKD11(60HRC) PHIRE (m) Milling Length
MLI55% fUELDA ‘ % 40 6o 80 00 120
Milling Method Side Milling DUROREdY

il . - =T«
gﬁfr’fie ; 150m/min(4,800min™) DUROREY Coning
Eea &R 2,000mm/min(0.069mm/t) RS

Conventional

haRe adp=10mm de=0.1Tmm
Depth of Cut - -

o : ftrat
t?J'ﬁ'ﬂiEEﬁ'J 177 o— Competitor
Coolant Air-blow
84m7]l] I&o;ﬁ1g1ﬁiﬂ Wear comparison after milling 84 m

DUROREYO—F Y fERm fthtt
DUROREY Coating Conventional Competitor

EERI—FTovImICHULT
$160% D HEEE £

Approximately 60% improvement in
performance compared to conventional
coated products
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1]" Ig-“_ 9 1 Cutting Data 1

BRAXHAHFE22mmIc LD EEEM (60HRC) D
EH&*%’]"I

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

t#HlI%4 : SKD11(60HRC) WRENE

Work Material INTEE (&

T — ~  — 21N Scan code for product
EFFH%W RV ZVIEVE details and video

Machine : Vertical Machining Center

FEY (T 1 HSK-A63 REMEERN : 20,000min™

Main Spindle Maximum RPM
YIEGME : T 00—  KILY D BRIESHRILSY
Coolant : Air-blow Holder : Shrink Fit

IRES| NIy 555 RS B EDRE
P%j?s? Mﬂl[!ng PErt MIﬁan l\alsetfod M%'Ili]ng g?oiss CUt(“mn/ngiﬁfed (mFme/ergin)
AU7LIT 120 1,200 AUALBET | AUAJLEERS
A NEB Helical Milling =T AE-MS-H (3,800min™) (0.05mm/t) Helical Angle Helical Radius
@ 4 Al JIIL ‘v
rocket BOEFNT Fouahing ¢10 120 6,000 2 04
Enlarging (3,800min™) (0.26mm/t) :
2y | PEDE BERNT FMT AE-MS-H 120 6,000
2 Overall High iy wiling Roughing ®10XR1 (3,800min™) | (0.26mm/t) 22 01
©) 7 FEMmIT it EIFINT AE-BM-H 270 3,100 0.5 0.5
Overall Contour Milling Semi-finishing R5 (8,600min™) (0.09mm/t) : .
® FBRZB EFERmT mbEUMT AE-BM-H 104 1,800 0.5 0.5
CornerR Contour Milling Leftover Milling R3 (5,500min‘1) (0.08mm/t) . .
® FZIRED EEEMT ftEIFMT AE-BD-H 305 970 0.1 0.1
Shape Contour Milling Finishing R3X18 (16,200min™) (0.03mm/t) * .
® [EESD FEINT PLEL EIFINIT AE-MS-H 104 990 0.04 0.25
Bottom Flat Surface Milling PL Surface Finishing ®»6XR0.5 (5,500min™) (0.03mm/t) : *

8


https://www.osg.co.jp/products/endmill/spec/ae-ms-h.html?utm_source=qrcode&utm_medium=n_130&utm_campaign=ae-ms-h#anchor07

7]" I 5-“_ 9 2 Cutting Data 2

=SB EM (60HRC) TH, KELVHAHET
=Y -E =LA ) N

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

#Hl+1 - YXR3(60HRC)

Work Material

{EFRBEA - SN THE

Machine : Five-axis Machining Center

EBY4M T 1 HSK-A63 mmMEIERE : 25,000min’
Main Spindle Maximum RPM
tDHEHA - MQL RILY EIEHRILS

Coolant

Holder : Shrink Fit

@A &
T EHEE

Scan code for product
details and video

TEEs| s s s T =D EE
PT?C?S? Nlji:{Hng PErt Nlijl‘“]ng I\Etﬁ)d Nlﬁ'\li]ng Fl?rqozss Cu{(ﬁ;?/?vsiﬁ$6d (mzi?rgin)
0 =7 3 FaR SHERRMT
Overall 3-axis Contouring Line High-efficiency Roughing
® EEDER 38 FER hEIMT
Chamfer 3-axis Contouring Line Semi-roughing
AE-BM-H 150 1,920 0.7 1.5
® B S8 L) REAT R5 (4,800min™) (0.1mm/t)
Groove 5-axis Profiling Semi-roughing
@ LLIER 58 y—r=—-UvY - AT
Ridge 5-axis Turn Milling Roughing - Semi-roughing
® BER SE fiL SEELETINT AE-BD-H 150 480 0.04 1
Groove 5-axis Profiling High-precision Finishing R5X30 (4,800min") (0.05mm/t) *
® LLiER SE L SHREEML LTI
Ridge 5-axis Profiling High-precision Finishing
0.03 0.2
@ PRKER | 58 y—V=—UVT SHREEL LTI AE-LNBD-H 55 174
Middle Bottom 5-axis Turn Milling High-precision Finishing R3X40X6 (2,900min™) (0.03mm/t)
E&R 58 5y—=—UVJ EEELETINT
Bottom 5-axis Turn Milling F’Eh*predsion Finishing 0.02 0.2
@ | EmOH 380 SER SWEESNT | AE-BD-H 150 480 0.04 1
Chamfer 3-axis Contouring Line High-precision Finishing R5X30 (4,800min™) (0.05mm/t) *

&


https://www.osg.co.jp/products/endmill/spec/ae-bm-h.html?utm_source=qrcode&utm_medium=n_130&utm_campaign=ae-bm-h#anchor07
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7]" Ig-“_ 9 3 Cutting Data 3

BVWTEMEEIKROSNHAMEEAMDH31-S%Z
EHERICII

Highly efficient machining of hot working die steel DH31-S, which requires superior tool performance

t#Hl%4 : DH31-S (50HRC) RENE

T EhEE

Work Material

Scan code for product
details and video

AW TEvY =ty

Machine : Vertical Machining Center

FEY (T 1 HSK-A63 REMEERN : 20,000min™

Main Spindle Maximum RPM
YIEGME : T 00—  KILY D BRIESHRILSY
Coolant : Air-blow Holder : Shrink Fit

oo 7 5 P Hll3 EDIRE
:Il:jfj?s? Mﬁﬁﬁgggrt M\ﬁﬁg laz{fod M%’I?IEQE I‘Z?oiss Cut(t':\/ngiﬁ)eed (mFme/ergin)
| PEYH ST AE-ML-H 80 1,070
@ Side High eiteene g ®10X40 (2,550min") (0.07mm/t) 40 0.5
AT
AU BRI T v 120 2750
LETEE ; i ’
® Top H.‘gh_se';‘;;‘“e”'n”g;%mm (3,800min") (0.12mm/t) 15 0.5
AE-MS-H
®10XR1
® REB EatmT thft FIFINT 200 1,900 0.1 0.1
CornerR Contour Milling Semi-finishing (6,370min™) (0.05mm/t) N *
0 FBRAER LT b5 UIT AE-LNBD-H 50 480 0.1 0.1
Corner R Copy Milling Leftover Milling R1X10X6 (8,000min™) (0.03mm/t) * *
© |E@E-mm| FEIL-SEDE AE-ML-H 120 1,150 0.2 !
Bottom-Side Side M'\Iling $10X40 (3,800min™) (0.05mm/t) 40 0.1
T EFmT :
Finishing
© | tmwm | FENL AETA AE-MS-H 120 1,150 0.2 !
Top Side Miling ®10XR1 (3,800min™) (0.05mm/t) 15 0.1
@ RER FaRmT REB{L LEIFINT AE-LNBD-H 80 760 0.1 0.1
CornerR Contour Milling Corner R Finishing R1X10X6 (12,700min™) (0.03mm/t) : :
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https://www.osg.co.jp/products/endmill/spec/ae-ml-h.html?utm_source=qrcode&utm_medium=n_130&utm_campaign=ae-ml-h#anchor08

MIF—% 4 cumsonss
BIERDIRVL/D=14DFRIEO RN ZSEEZRICI T

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

tHl+71 - SKD61(50HRC)

Work Material

mE@ENE
MIEEI

Scan code for product
details and video

EREW vy =ty y

Machine : Vertical Machining Center

F85 47 HSK-A63

Main Spindle

PIEmE : T 70—

Coolant : Air-blow

REOERE 1 20,000min’

Maximum RPM

RIVY BEITHIRILS

Holder : Shrink Fit

s
Tee

Teza| s T B = mHUES | oo EDEE
PT?C?S? Nlji:{Hng PErt Mi’\:{an laztfod Mij\JIli]ng I‘Z?oiss Eﬁ'ﬁ)ol Overh(alm1?nl)_ength CUt(t'mn/ngingd (mFme/ergin)
© | =K | sEENI | EgERER> AE-MS-H 30 90 1,720 9 0.5
Overall Contour Milling | High-efficiency Roughing ®»6XR0.3 (4,780min") (0.06mm/t) :
=RIT b AE-MS-H 920 1,150
® Ogvefgl C%E??giu“mg Ffuﬁngng ®4xR1 20 (7,170min™) (0.04mm/t) 5 0.2
SHRINT 7 PHX-LN-DFR 75 1,250
@ Ogve{gl (%n'zf?f\zljiu\hng nghﬁef'?\gicy Roughing »4XR1X20 25 (6,000min™) (0.069mm/t) 0.14 0.7
= =ERMNT SHEERED 58 1,300
@ Ovefgl C%n'zf?hzljiu\hng High'ilfaﬂgﬁcy Ezughmg (9,300min™) (0.035mm/t) 0.05 0.36
_LERRER EFERmT mbiEUINT
@ Upper R Con'gur Milling Leftover Milling AE-CPR4-H )8 0.05 0.36
®»2XR0.3X20
RS SR bFEUMT 38 1,300
@ (Iixﬁne:;l%t C%n@f?f\i\liu\hng HLyeftover M?\‘\‘Eng (6,000min™) (0.054mm/t) 0.05 0.36
N ERIT [+ EIFIT
o | BB | SRENL | Hm 0012 | 036
LERRSIRER | EEHRIMT ftEFmT AE-LNBD-H 68 860
Upper Shape Linear Milling Finishing R1X22X4 30 (10,800min“) (0.04mm/t) 0-03 0.1
B T [FIT AE-CPR4-H 38 1,300
© G F‘a‘zgzjeuw”mg ﬁﬂrﬁ“smg ®2XR0.3X20 28 (6,000min™) | (0.054mm/t) 0.012 01

&


https://www.osg.co.jp/products/endmill/spec/ae-cpr4-h.html?utm_source=qrcode&utm_medium=n_130&utm_campaign=ae-cpr4-h#anchor07
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MIF—% 5 cumones
TEORREENULCEEETRINT

High-efficiency roughing that maximizes the tool features

60HRCOSEE |z FHEFICHN T

Highly efficient machining of 60 HRC high-hardness steel

tHll474 : SKD11 (60HRC)

Work Material

ERW Y=oty s

Machine : Vertical Machining Center

FEY (T 1 HSK-A63 ERSEEREL : 20,000min’
Main Spindle Maximum RPM
YIEGER : T7J0— RIS S—UVIFevY

Coolant : Air-blow Holder : Milling Chuck

®

tIHIE #¥71cm: tIHIE #28cms
Cutting Amount Approx. Cutting Amount Approx.
INTESR] W1lsms sy INTERR] 425
Machining Time | Approx. 1 hour and 8 minutes Machining Time Approx. 42 minutes

oxo 5 s FHURE tIERE EDRE
Ipiffs? Milling Method Mﬁl?r% E?ocﬁess E%}%E‘ vafh(ayggm %eriéth Cut(t;\/ggg)eed J(me“e:egm)
@ &R EafRinT T AE-CRE-H 40 70 2,230 0.2 4
Upper Part Contour Milling Roughing ®10XR2 (L/D=4) (2,230min‘1) (0.2mm/t) .
® TR EFammT T 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) *



https://www.osg.co.jp/products/endmill/spec/ae-cre-h.html?utm_source=qrcode&utm_medium=n_130&utm_campaign=ae-cre-h#anchor08
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s MOSERENR (65HRC) ERZDINL

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

tHl44 - SKH51(65HRC)

Work Material

ERW - I vy =V oEV S
Machine : Vertical Machining Center

85,7 HSK-A63 BREEEREL : 20,000min”

Main Spindle Maximum RPM

YIHGRE : T 00—  RILSY  HIESHKRILY

Coolant : Air-blow Holder : Shrink Fit

IRES| MIH 55 IAE IR EDRE
PT?EE? Mji:{ﬁng PErl Mi’lijng I\7/I‘j;t§od MaJIEIng Pprqo‘iss Cu‘;f’f?/?]ﬁﬁfe‘j (m'r:riﬁﬁ'\n)
0 2k EFEminT I AE-CRE-H 80 2,230 0.1 3
Overall Contour Milling Roughing ®»10XR2 (2,550min") (0.177mm/t) .
=ik FEmMT FAT AE-CRE-H 80 2,230
® Overall Con'tio’urMHIing Roughing ®6%XR1.5 (4,250min") (0.1mm/t) 0.075 18
® 2K EaRIT it EFINT AE-CRE-H 80 2,010 0.05 0.1
Overall Contour Milling Semi-finishing ®»3X%XR0.75 (8’500min") (0.05mm/t) . .
0) SERR EEEINT T EFNT AE-CRE-H 80 635 0.1 0.6
Peripheral Contour Milling Finishing ®6X%XR1.5 (4,250min") (0.03mm/t) : :
® @Ak TEMT ftEFMmIT AE-CRE-H 80 635 0.1 0.05
Product Shape Flat Surface Milling Finishing ®»3XR0.75 (8,500min™) (0.015mm/t) . .
® | B@RR LI T EFmT AE-CRE-H 80 635 0.1 0.05
Product Shape Copy Milling Finishing ®»3%XR0.75 (8,500min™) (0.015mm/t) . .

&




miEEARAEELIY RSV
SARIXT -SITRILT

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

AY T .. AE-MSS-H

33— M. AE-MS-H

Unequal spacing teeth suppresses chattering

1| AEFEDEADT U D ZHNH

SE p6KiTE
Outer diameter
under ¢6

miEEHZZENL

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

al#a2+a3
AZEp6LLE

Outer diameter ¢ 6
or above

2| RB{EENIEAFKMEERICED

N DIRERS

Wear condition of the cutting edge

Conventional

Milling Length

EIHIRE 350.9m | IHIRE 179.3m

Milling Length

EHTER AE-MS-H ¢4 483
Tool 4-flute
1RHE

Work Material STAVAX(52HRC)
mIrEE RIETLDHE!

Milling Method Side Milling
BIELEE . g
Cutting Speed 100m/min(7,950min™")
Eebd EE 1,250mm/min(0.039mm/t)
PhARSE _ -

Depth of Cut dP=6mm de=0.2mm
EDHRA I7Jo—

Coolant Air-blow

=Rk IR Y=y It 5 (BT40)
Machine Vertical Machining Center

DUROREY Coating

3| DUROREYO—5rV D

‘BUVMEAMEEMEREZRL. SS5ICBNEUAKICKD
EBEEHANTICRHEORMNZRELTT

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

8




”uI 5-“_ 9 Cutting Data

R¥EFm

Long Tool Life

SEEHMICESVT RELLMAMZRIR

Achieves stable durability in high-hardness steel machining

ERATE AE-MS-H ¢ 10 68(H
Tool 6-flute
)

Work Material SKD11(60HRC)
MIr5E RIEtIHI

Milling Method Side Milling

SRR . -
Cutting Speed 75m/min(2,400min™")
Ee?j EE 1,000mm/min (0.069mm/t)
tARE _ _

Depth of Cut ap=15mm de=0.3mm
L0 IrJo-—

Coolant Air-blow

BEFAE MRV =5t 5 (BT40)
Machine Vertical Machining Center

=& T

High-speed Milling

= iEE O

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

Flank Wear 0 i TN 12

&
2
N
\_
2
R
)
RS Milling Length (m)
—AE-MS-H  —— fthtt 53
Competitor

95.2m TR TOAREN DIRGIARE

Wear condition of outer peripheral cutting edge after milling 95.2 m

jlugad.r

Competitor

AR IICBNT. BN Atz F7iE

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

ERATE AE-MS-H ¢4 485
Tool 4-flute
REI

Work Material SKD11(60HRC)
MIFEE FRIEEIE

Milling Method Side Milling
EIEIEREE . -
Cutting Speed 125m/min(9,950min")
Eebd EE 1,200mm/min(0.03mm/t)
YHARE _ -

Depth of Cut dP=4mm de=0.08mm
SDELHA] I7J0—

Coolant Air-blow

et MRV =P+ 4 (BT40)
Machine Vertical Machining Center

(mm) 0.10
0.09
0.08
0.07
0.06
0.05
0.04
0.03

Flank Wear 0 off 8 EEH . 18

0.02 [¢

0.01

30 40 50 60 70 80 90 100 110 120 130
EDHIFRE Milling Length (m)

——AE-MS-H —— {th#t@RA ftbttfm B

Competitor Competitor

S EIN DIREIRE

Wear comparison for peripheral cutting edge

AE-MS-H 122.5m

fthtt& A 66.4m

Competitor

AE-MSS-H

AE-MS-H



7."]15-“_ 9 Cutting Data

ZEIMT

TUN\—R 2§ STAVAX(52HRCO) THREINTL

el Nt eIl Stable performance even in pre-hardened steel STAVAX (52 HRC)

fERTE AE-MS-H ¢4 413 L
Tool 4-flute
0.35 [ T [
HRHI
Work Material STAVAX(52HRC) 030 [ [
MIAE RIE DAl %5
Milling Method Side Milling g 025 [T
"’Jﬁ'ﬁg 100m/min(7,950min™) 07010 T A LR
Cutting Speed &
A 1,250mm/min (0.039mm/t) I e
HhAZR ~ ~ O [V R AR ARl R
Depth of Cut ap=6mm gde=0.2mm P R PP . e
SRR I770-—- '
Coolant Airblow 0 50 700 750 200 250 300 350
fEFE MR Y=V 5t 5 (BT40) sy
Machine Vertical Machining Center YIHIRT milling Length
——AE-MS-H = fthitt@@A — fthi{t@mB
Competitor Competitor
NEAFNDEEIRE

R#&Em

Long Tool Life

Wear comparison for peripheral cutting edge

AE-MS-H 350.9m

fthtt@m A 61.3m

Competitor

fti4t5 B 144.3m

Competitor

TJUI\—R# NAK80(40HRC) ICBLWTHRIFIFEIHI 4 sE= FiE

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

EETE AE-MS-H @3 4% (mm) 0.10
Tool 4-flute 009 |-
HREIE 0.08
Work Material NAK80(40HRC) "
MIAE FIELIH) i 007
Milling Method Side Milling g 0.06
RIS 102m/min(10,823min™) £ oos [
Cutting Speed 5 0,04
EDEE : s
] 866mm/min(0.02mm/t) E 003
AR _ _ 0.02
Depth of Cut dpP=4.5mm de=0.2mm oo
SRR I7Jo-— ’
Coolant § Air-blow 0 100 200 300 400 500 600 700 800 900
{E R WYY =215 (HSK63) YIS witing Length (m)
Machine Horizontal Machining Center

——AE-MS-H — fthttf

Competitor

S EIH DIFISIARE

Wear comparison for peripheral cutting edge

AE-MS-H 896m

fhtt S 476m

Competitor




Eﬁirgﬁﬁm Eﬁi I y I< E } b Z 9 j‘ﬁg Stub type carbide end mills for high-hardness steels

A

The A Brand
— I MWW | SPEED
AE-MSS-H Za Ij Square AREDE. ourorer o s
0~-0.02
Typel g ___—Ti5°
SN | g S B N\N\=E0 F ¢
43 | apmx_|
4-flute LU
LH
LF
Type2 z
~ - a
® & AT
o
6% | nemx |
6-flute LU
LF
1 .5 D EE(E-FE3 D) 1.5 X D cutting length (Neck length 3X D) B mm  Unitmm
) R o s J— o ARAalCHT 2 EEMELe &1 .
w—ILNo. | SiExeTR EaAR AR i I Aottt B 81 Y A
EDP No. DC X LU LF | APMX DCON | DN ok . & . . —— ZEFP | Type | Stock (Yen)
0.5 1 1.5 2 3
8549830 3X 9 45| 45| 148 6 2.85| 5.78° | 9.46| 9.87(10.23 1062|1148 | 4 1 |A|@| 5,640
8549831 4 X 12 50| 6 16 6 3.85| 3.59° [12.6 |13.09|13.56|14.07 | 1521 | 4 1 |A|@ 6,090
8549832 5 X15 60| 75| 171 6 485| 1.68° | 1572163 | 16.88 — - 4 1 |A@ 6470
8549833 6 X 18 80| 9 — 6 5.85 — — — — — — 6 2 |A@® 7710
8549834 8 X 24 90 (12 — 8 7.85 - — — - — — 6 2 |A|@| 9500
8549835 10 X 30 | 100 |15 = 10 9.85 = = = = = = 6 2 |A|@| 12,900
8549836 12 X 36 110 |18 — 12 |11.8 — — — — — — 6 2 |A|@]| 16,300

F 1 D—0NRAaICHTERAMR Le MICHENEVEDIRITHELZERLET,

O =iZ#EEm @=Standard stock item

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

ok | T
= €—| Interference
= g Angle
i< i| a
Eil >H
RkiE i 9=
les i | mEeR
£ 4 Inclined
_, Angle

. 74 | yODE %Ell: DL‘Z Guide for Icons

n *jg Tool Materials

ﬁﬁmfi Surface Treatment

qu:‘!’é!% Tolerance of Radius

R IVRIILOD

BESE o (a-F4VY v s =
CARBIDE ) k REFBEZRTLET

Tungsten Carbide DUROREY  buroRey Coating +001 Identifies the tolerance of the radius for end mills
n 571-&03?4:@% Tolerance for milling diameter Iy 7 shank

_ DEUE w I (g (£
IV RS LONEERRLET M vvyomEERRLET o sin i Gl bl Nl
Tolerance for milling diameter h4 Tolerance for Shank Diameter FIT JATLIC

Suitable for the shrink holder system

E 19[31’1% Helix Angle

IV RILDBEDRUNAZ
AN

Helix angle of flute for end mills

wﬁu%{# Cutting Conditions

VISR BERBEN—J %
RLLET

Indicates page number for cutting conditions

SPEED

&

:
u
E
D
\_
Ey
R
®

AE-MSS-H

i
v
=
w
<



EEE&M m EEE I y F E } ll :J 5 - I\ﬁg Short type carbide end mills for high-hardness steels A

The A Brand

r— [ st SPEED

A E = M S - H 1 a I j CARBIDE - pyypopey ‘;“‘ FEED
Square FiT P16

0~-0.02

- 8 i o =

4-flute LH
LF
Type2
I 14
6% APMX
6-flute LF
BfI:mm  Unit:mm
W—ILNo. 2R | NR | |4 |UvUUR| AW | MR | wEm | meems
EDP No. c LF APMX DCON ZEFP Type Stock (Yen)
8549710 1 60 25 12.7 6 4 1 A o 4,860
8549715 1.5 60 3.8 13 6 4 1 Al @® 4,860
8549720 2 60 5 13.9 6 4 1 Al ® 4,860
8549725 25 60 6.3 14.5 6 4 1 Al @® 5,250
8549730 3 60 7.5 15.4 6 4 1 Al @® 5,640
8549740 4 60 10 16.1 6 4 1 Al @® 6,090
8549750 5 60 125 16.7 6 4 1 A o 6,470
8549760 6 60 15 = 6 6 2 A o 7,010
8549780 8 70 20 - 8 6 2 Al @® 8,620
8549810 10 80 25 — 10 6 2 Al @® 11,700
8549812 12 90 30 — 12 6 2 Al @® 14,800
8549816 16 105 40 — 16 6 2 Al @® 46,600
8549820 20 120 50 - 20 6 2 Al @® 74,400
- PAOVOHAFp12ZTE TS, - See p.12 for explanation of icons. @ =1Z#EEmR @=Standard stock item




J—— .
[—] rE 73 ~ VS m— -~ -’
lElﬁE 2£ﬁm hﬁﬁ I J h : } b y 3 - I\ # Short type carbide end mills for high-hardness steels

AE-MS-H S9Y7 X s
o ﬁ \ %

43
4-flute

6
6-flute

2 .5 D EE 2.5 X D cutting length

g @

A

The A Brand

R
_— BELI AN | SPEED
. FEED
CARBIDE " puponey 0,0, T 43 P16
0~-0.02
Typel
& 115
=
O > A N\ <! _ o
2 S |2l
APMX
LH
LF
Type2

B{iI:mm Unit:mm

HEXI—FFE =R P LH IvIOR| AW iZZ7N THE RS
DC X RE LF APMX DCON ZEFP Type Stock (Yen)
8549842 3 X RO0.2 (] 8,450
60 7.5 154 6 4 1
8549845 3 X RO.5 O 8,450
8549852 4 X RO.2 () 9,140
8549855 4 X RO.5 60 10 16.1 6 4 1 O 9,140
8549856 4 X R1 ° O 9,140
8549862 5 X RO0.2 Al @® 9,680
8549865 5 X R0.5 60 12.5 16.7 6 4 1 O 9,680
8549866 5 X R1 ° O 9,680
8549873 6 X R0.3 () 10,600
8549875 6 X RO.5 60 15 = 6 6 2 Al @® 10,600
8549876 6 X R1 o 10,600
8549883 8 X RO.3 ([ J 13,000
8549885 8 X R0.5 Al @ 13,000
8549886 8 X R1 70 20 — 8 6 2 o 13,000
8549887 8 X R15 O 13,000
8549888 8 X R2 ° O 13,000
8549893 10 X RO.3 (] 17,600
8549895 10 X RO.5 Al @® 17,600
8549896 10 X R1 () 17,600
80 25 = 10 6 2
8549897 10 X R1.5 O 17,600
8549898 10 X R2 D | O 17,600
8549899 10 X R3 O 17,600
8549903 12 X RO.3 (] 22,200
8549905 12 X RO.5 Al @® 22,200
8549906 12 X R1 (] 22,200
90 30 — 12 6 2
8549907 12 X R1.5 O 22,200
8549908 12 X R2 D | O 22,200
8549909 12 X R3 O 22,200

- PAOVDERAIFp.I12ZTETEL. - See p.12 for explanation of icons.

&

O=1ZE£EEER
Standard stock item

O = #REEER(EEZCHERTEL.)

Limited standard stock item
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AE'MSS'H w%u%‘#gﬁﬁ Cutting Condition
1717 947’ Square Type
BITEIE side miling

$EH (~45HRO) FHEIH

i) - JUN— RV Hordened Seel

Work Material Hardened Steel - Prehardened Steel
SCM-SKD61-NAK80 ~ 55HRC ~62HRC ~66HRC ~70HRC

Cutting Speed 110 ~130 80 ~100 60 ~80 50~70 40 ~60

(m/min)

R EEmEE | xOEE | BEIE | X02E | OREE | X0RE | BHIE | X0EE | BREE | xomE
jl:) Sl Speed Feed Speed Feed Speed Feed Speed Feed Speed Feed
Cx L (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

a ap de ap de ap de
THAES 3 S Ee— S E— S Eee—
Denth ofcat 7 15D | £0.1D =1.5D | £0.05D =1.5D | £0.03D
’ ae de Max =1mm de Max =0.5mm de Max =0.3mm

1. 84, RIS FAEDSDEEDENEDZETEATEL.

2. UUDHHLET DB, MERE. EDEEZFUEST NI TTERATEL,

1. Use arigid and precise machine and holder.

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

3. PIHERF I EIM ISR U TI 7 7 O— K EFRIEED EWEIHEME Z

CERATEL,

SRBIEEIE High-speed side Milling

INTEFICRET DNIEPIRIBICKRDRATS N - NKDBIREDHDE T,

BN ERZZ R TITOT TS,

EREREDYY VIV EFIALRE

SEDEERMHRTI.

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

properties.

Be sure to use all proper fire prevention measures.

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

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

$HE 88 (~45HRC) S
A -~ JUN— RV rardened Stee
Work Material Hardened Steel - Prehardened Steel
SCM-SKD61-NAK80 ~ 55HRC ~62HRC ~66HRC ~70HRC
SIHERE
Cutting Spef:j 290 ~310 240 ~260 150 ~170 130 ~150 90~110
(m/min)
HEXETE [ClEmERE EDEE CEmEE | EXDRE | EEERE | XDEE | OEmERE | XDOEE | BImERE | XDEE
1= 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
a ap de ap de
AT P _— e e —
it <15D | =0.02D <15D | =001D
7 ae de Max =0.2mm de Max =0.Tmm

1.ERNETTDENEDFHEELTT DT, FENIED I DUNHIMA FHE X
[CERLIEVWTTEL,
2 WJEHENE#EIR (CIH U CTIT 7 I O—F 2 REMEDO D WLIEHEZ

CEATEL.

1. Tools can cause sparks. Do not use flammable fluids.
2. Use an air blow or a suitable cutting fluid with high smoke retardant

properties.

s



AE'MS'H t’]ﬁu%‘q:giﬁﬁ Cutting Condition

1717 947 / E:J“?Zg’(j Square Type / Radius Type

1ﬂuﬁtﬂ ﬁu Side Milling

g
?ﬁ‘ﬁ'UM Eﬁgﬂﬂ (~45HRC) : 7U/\_ Fyﬁﬁ Eﬂgﬁﬁj Hardened Steel E
Work Material Hardened Steel - Prehardened Steel ]
SCM-SKD61-NAK80 ~ 55HRC ~62HRC ~66HRC ~70HRC E
UIBLRE 2
Cutting Speed 110~130 80 ~100 60 ~80 50~70 40 ~60 Y
(m/min) =
AE ElmEE EDRE EEmEE | XDFEE | BinEE | XDEE | OmEE | EXDRE | OiImEE | XDEE &
Mill Dia. Speed Feed Speed Feed Speed Feed Speed Feed Speed Feed M
(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
25 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 -
ap de dap de ap de
9 DC=¢1.5| 1.5D | 0.02D e e —
Egp%/o%é—: @ % $1.5<DC=@2.5| 15D | 0.05D 1.5D | 0.05D 15D | 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

AE-MSS-H

AE-MS-H

1. 84, RILY BEIED S DEEDEVNEDZTEATEL,

2. UUDHHLET B85, MERE. XD REZFUEST NI TTHEATEL,

3. PDHHFN B ISR U TI? T O— K [FFEED DEVEIEHEZ
CERATEL.

SRAIEEDE High-speed side Milling

INTEFICRET DRNIEPIRIBICRDRATS N - NKDBIREDHDE T,
BN ERZZ R TITOT TS,

1. Use arigid and precise machine and holder.

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

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

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

BRESREDN YV Ity 9 ZEFIRAUCBEEDRERHRTT. The conditions below are for high speed / high precision machining centers.
HEGIRA FEH (~45HRC) - TU\— RV S EE ] Hardened Steel
! Hardened Steel - Prehardened Steel
Work Material SCM-SKD61-NAK80 ~ 55HRC ~62HRC ~66HRC ~70HRC
Eﬂt.ﬁnugjs%g 290 ~310 240 ~ 260 150 ~170 130 ~150 90~110
(m/min)
S92 ElmEE XDEE EEmEE | XDEE | EiREE | XDEE | MmEE | XDERE | EmEE | XDEE
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{L dap de ap de ap de ap de
Depth o Gt 1D | 005D 1D | 003D 1D | 002D 1D | 001D
& ae de Max =0.5mm Ade Max =0.5mm de Max =0.2mm de Max =0.2mm

1.ERNETTDERTENEELZTTDT. BNED D DVEIRF FHEF ICERALEVWTTEL,
2. LDEBHANFEEIM ISR U T TO— K BFREEDDEVIEREIZSERA TSV,

&

1. Tools can cause sparks. Do not use flammable fluids.
2. Use an air blow or a suitable cutting fluid with high
smoke retardant properties.



SEERBEEI R
SHARIITIALT

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

OYJ%.. AE-ML-H

AEREINHUVU D ZinFl

Unequal spacing teeth suppresses chattering

al

al#a2

a2 al#a2#a3
SHE p6KiE SNEp6E
Outer diameter Outer diameter ¢ 6
under @6 or above

2| 9xJF=INICED T ERIE@E

Improved tool rigidity by web taper geometry

AXDS Y PV IICBIFTOENELLTZ VT TFT—INICKD.,
TERESELEL. NTEHNZRLE
- 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

3.5mINTIFRCOMTHOENE
ERTR AE-ML-H 10 6?2 The amount of deflection of the machined surface
Tool 6-flute at cutting length of 3.5m
1 . . — - -
MEIE | STAVAX (51~52HRC) "™ emb P AE-ML-H
ork Materia R 1%*5:['1
INIAE {BITEmEE 25 Conventional
Milling Method Side Milling qu — gm&a
€ titor
KRR . - g Z 50 empette!
Cutting Speed 50m/min(1,590min™") " % : 2
ZbEE : ™| | & § st
For 668mm/min(0.07mm/t) g %
AR _ _ g g 1of
Depth of Cut adP=30mm de=0.Tmm g
EDElHF I7Jo-— 5f
Coolant Air-blow 4 : : : : .
mm . . . . .
A | BT Y=U5 Y5 (HSKe3) O oor o002 005 o00s o0
Machine Horizontal Machining Center ’ i ’ ’ '

BINE Deflection (mm)

3] DUROREYO -7V Y

DUROREY Coating

‘BUVMEEEMEFREEZBL. SSICBNEUAEICKD
BEEHANTICHEREORNZREBLET

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

8




”uI 5-“_ 9 Cutting Data

=Syl SEERANTCOVT. RELENTEEESE

RN VATl Achieves stable milling accuracy in high-hardness steel machining g
s
EIRE(CHADMDSTFIMTIHOENEDORILH I EL . BRELENIBEZSZSNTT P
Stable machining accuracy can be obtained with little change in the amount of deflection of the machined surface regardless of the cutting length =
N
N\
HEHRTE AE-ML-H ¢ 10 64X 7][] Iﬁa)ﬁu ﬂ%kl_’,iﬁ Comparison of the amount of deflection of the machined surface (=
Tool 6-flute )
i PREIRE3.5mEF=R YEIR T 42m BF =
I SKD11(60HRC) At cutting length of 3.5m At cutting length of 42m
Work Material Tmm ; ) ) ) ) )
MI7% B — mmssop oo (M3
Milling Method Side Milling . . . .
R 30m/min(955min"") 25 25
Cutting Speed : : : :
FEm— € m n
RDER 260mm/min(0.045mm/t) g I, I,
Feed 5 7 20 7 20
A 0| B3 c <
AR - — © £ £
Depth of Cut apP=30mm de=0.05mm mm s E % sk % s
B I7J0- Gl £
Coolant Air-blow -(E, 2 ! ! ! ! 5}
” - o = 10k : : : : = 10
fEF BTy =25t % (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
fEIINE Deflection (mm) fEINE Deflection (mm)
= AE-ML-H ERmR it
Conventional Competitor
PN = —_ - 7 - ==
E&Em SEEHMINIICEVWT. RELCMAMZRIR
Long Tool Life Achieves stable durability in high-hardness steel machining
fERATE AE-ML-H ¢10 6% (mm) I8
Tool 6-flute Breakage
#RHI o1
Work Material SKD11(60HRC) %
MI755% AIE A 7 008
Milling Method Side Milling %
BIHEE : - 5
Cutting Speed 30m/min(955min™) ; 0.06
S
EDRE 260mm/min (0.045mm/t) E
Feed 0.04
hARE _ —
Depth of Cut adp=30mm de=0.05mm
Ml T770- 002
Coolant Air-blow
{E R WRvy =I5 (HSK63) 0
Machine Horizontal Machining Center 10 20 30 40 50 60 70 80 920 100
FNHI RS Milling Length (m)
——AE-ML-H —— f£R&E fhttaa A ftiit& B
Conventional Competitor Competitor

AE-ML-H



7."]15-“_ 9 Cutting Data

ZEIML

Stable Performance

REEMHMIICSVT. RELEMA 4 ZRIR

Achieves stable durability in high-hardness steel machining

(mm) 0.12
ftht@ A @3 fthiitF@ B ¢3
{EATE AE-T;;% ®3 Compzlt:itor Comp::iltor
Tool 4A 3K 0.1
Aflute 4-flute 3-flute
B %E 0.08
Work Material SKD11(60HRC) % .
MIEE g mﬁ 0.06
Milling Method Side Milling :
IR : o S o004
Cutting Speed 40m/min(4,250min™) H
ZDEE | 460mm/min(0.027mm/t) |345mm/min(0.027mm/t) 002
AT
E’Zﬁﬁ?@t ap=9mm Qde=0.03mm 0 5 10 15 20 25 30 35 40 (45)
X Milling Leny m,
M T770— FIHIRE Milling Length
Coolant Air-blow —— AE-ML-H —— ffi#t @A —— fIit@B
{5 Pt IRV =Vt 4 (BT40) Competitor Competitor
Machine Vertical Machining Center
NER - AFEDEERR
Wear condition of outer peripheral cutting edge and corner edge
A RFRER J—788
PHEIEE Cutting edge Corner edge
Milling Length ftitamA fthtfmB ftitmmA fti4tmmB
Competitor Competitor Competitor Competitor
5.6m
19.6m
42m




ZEML

Stable Performance

REEHOINTICHEVT. BNIEMAEEMTEEZRIR

Achieves excellent durability and machining accuracy in high-hardness steel

EHATER AE-ML-H ¢ 16 68X
Tool 6-flute
HREI

Work Material SKD11 (60HRC)
MIAE BIEEIHI

Milling Method Side Milling
LIEIERE . -
Cutting Speed 30m/min(600min™")
o 260mm/min (0.072mm/t)
THARE — -

Depth of Cut aP=50mm de=0.08mm
LElHE] I7J0—

Coolant Air-blow

Edizl WYy =524 (BT50)
Machine Horizontal Machining Center

(MIM) 0,30 [777 7777

Flank Wear 20 ottt B < 152

EIHIFRE Milling Length (m)
—— AE-ML-H —— {ikm —— ftiit@m
Conventional Competitor

7][] IEG) ﬁ“ n Etbﬁ Comparison of the amount of deflection of the machined surface

EIEIER & 1m BF A At cutting length of Tm

Tmm
— (mm) 50
45
40
il
= T 35
g z
Als Y
Aol gl g s
H | 5 £
& £ 5 20
S 2
15
10
5
0 1 1
2 0.01 0.02 (mm)
mn FINE Deflection
= AE-ML-H —— {iE3Em — fthttm

Conventional Competitor

ZAIALT Multi-flute type

AE-ML-H



EEE ﬁm m EEE I y F E } ll D y ﬁ‘ﬁg Long type carbide end mills for high-hardness steels A

The A Brand
[ B0 AN | SPEED
A E - M L- H Za I 7 Square B purorey moo8 m

0~-0.02

Typel /‘i 15°

SN g8 P IS g
45 APMX
4-flute LH
LF
Type2
, N SENNNNNNNNN\ .3
R SR NN :
6% APMX
6-flute LF
4 D E E 4 X D cutting length B :mm  Unitmm
Y—JLNo. NEXAR =R LH IvIOR| AW A2 £ TRAE(TAS
EDP No. DC X APMX LF DCON ZEFP Type Stock (Yen)
8550010 3 X12 60 19.9 6 4 1 A o 6,750
8550011 4 X16 60 22.1 6 4 1 A o 7,300
8550012 5 X20 70 24.2 6 4 1 A o 7,590
8550013 6 X24 70 — 6 6 2 A [ ) 8,000
8550014 8 X 32 80 — 8 6 2 A [ J 10,900
8550015 10 X 40 100 — 10 6 2 A ( J 14,800
8550016 12 X 48 110 — 12 6 2 A [ J 18,500
8550017 16 X 64 130 — 16 6 2 A () 58,000
8550018 20 X 80 150 — 20 6 2 A o 97,300
- PAOVOFHBAFP12ETE REL,. - See p.12 for explanation of icons. @ =iZ¥EER @=Standard stock item




AE'M L'H t’]ﬁ“%‘#gﬁﬁ Cutting Condition

ZaI 7 94 70 Square Type
LE\IJE{:)J‘E'“ Side Milling °
Q
$EM (~45HRC) HHET i e
I - JUN—RV8 HardenedStee s
Work Material Hardened Steel - Prehardened Steel ‘—:
SCM-SKD61-NAK80 ~ 55HRC ~62HRC ~66HRC ~70HRC =
e N
AR ¢
Citing Speed 60 45 30 20 15 2
(m/min) E;
o2 ElEREE EDERE EREE | XDERE | EEmEE | EORE | OIRERE | ZXDERE | EEmEE | EDEE
Mill Dia. Speed Feed Speed Feed Speed Feed Speed Feed Speed Feed I
(mm) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min) _II
6,370 650 4,780 370 3,180 170 2,120 100 1,590 60 E
1
4 4,780 650 3,580 370 2,390 170 1,590 100 1,190 60 #
5 3,820 650 2,870 370 1,910 170 1,270 100 960 60
6 3,180 970 2,390 560 1,590 260 1,060 150 800 90
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 90
16 1,190 970 900 560 600 260 400 150 300 90
20 960 970 720 560 480 260 320 150 240 20
ap de ap de
PhHAES ap
DepthofCut 3D 0.01D 3D | 0005D
1 e de Max = 0.2mm de Max =0.Tmm
1. 8. IMILY FAIEDH DIBEEDEVEDZESERATEL, 1. Use arigid and precise machine and holder.
2. UU'bH LT HF. EEE. XDEEEFUEISGTTIFTSEATEL,. 2. When chattering occurs, reduce the speed and feed simultaneously.
3. UIEHAIEHEIA (SIS U T T 7 J O—F @R EE O AWV ETEHE = 3. Use an air blow or a suitable cutting fluid with high smoke retardant

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

AE-CRE-H

1] AR OAFFE N TRAEE

Multi-flute and unequal spacing teeth specifications for high efficiency

ZIEHRTRERINT ZRIR
AEZEIHVUDZEMFILREINT

+ Achieves high-efficiency milling with multi-flute specification
+ Unequal spacing teeth suppresses chattering to enable stable machining

al#a2 al=a4#a2#a3=a5
SHEGQUT SE P30 L
Outer diameter up to ¢ 2 Outer diameter ¢ 3 or above

2| 2B F vy YAk

2-stage gash shape

< AFEBE LD < FHEHEZ ML

+ Achieves both cutting edge strength and good chip evacuation

AN DRITZRLE

Prevents chipping of center cutting edge

KEZEFvIRTvE

Large chip pocket

tIb< Mz R L

Improved chip evacuation




3| MEERIERED M I ZrEElCd D A kitek

Cutting edge specifications that enable highly efficient direct engraving

 w— BFULWIER

Short flute length

S BULIERIE
High tool rigidity

KEFIERAR

Large positive R shape

KEFYPARS EF/ED M TZ@IL
Enables both large depth of cut and high-feed milling

AE-CRE-H

FAY 4T Radius Type

EEEHfMOBERDOINT

Direct engraving of hardened steel n
)

ERTR AE-CRE-H @10XR2

Tool

RHIA

Work Material SKH51(65HRC)

MIAE E=mT

Milling Method Contour Milling

SRR . .

Cutting Speed 80m/min(2,550min™")

AP 2,230mm/min(0.17mm/t)

tARE _ —

Depth of Cut adp=0.Tmm de=3mm

BIHHE IrJo—

Coolant Air-blow

e IRV =2 I 25 (HSK-A63) s IMIEp. 8 EBRI S,

Machine Vertical Machining Center *Please refer to p.8 for cutting condition details.

BifEICL2H REIREONITIREZRIR

Realization of resource circulation and a sustainable manufacturing environment by regrinding

BIfERORRELZR/NRICINZ =N

Cutting edge specification that minimizes shape change after regrinding

/

@I\ I5F—I\

Strong back taper

BEEDBMERLELREMNT

Stable machining by preventing contact with the wall surface v ﬁﬁﬁ% . ﬁj _ 7__4 77"-
BEZZERBUIA ML — MEB* BEUYAIIVICLDERBIRED
Straight specification with consideration of regrinding —_ ﬂﬂIEﬁ’E?"&iﬁbiio

MRS E Regrinding, recoating, and cemented carbide

recycling contribute to resource circulation and a
sustainable manufacturing environment.

posid D

* Quter diameter @5 or above
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9 Cutting Data

Stable Performance

o=y | 60HRCOSEEMMITICBVT. ZEUICERH#E

Stable wear transition in 60 HRC high-hardness steel machining

EATE AE-CRE-H ERm 4MA ftitt s 483
Tool @ 10 X R2 Conventional 4-flute | Competitor 4-flute
)

Work Material SKD11(60HRC)

MIAE IEE A

Milling Method Frontal Milling

YRR . -~

Cutting Speed 100m/min(3,180min™)

EDIRE 3,820mm/min 3,820mm/min

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

TRARE - _

Depth of Cut ap=0.1Tmm de=3mm

RHURE —

Overhang Length 30mm(L/D=3)

SIELRE Ir77Jo—

Coolant Air-blow

{E Rk W<vv =915 (HSK-A63)

Machine Horizontal Machining Center
HFEDIRZIRAE

Wear comparison of the cutting edge

AE-CRE-H 115.5m

(mm) 0.12

0.10

0.08

0.06

0.04 |,

Flank Wear 0 i TN 12

0.02 [

1 1 1 1 J
50 100 150 200 250 300
YIRS Milling Length (m)

fiER e firttfm

Conventional Competitor

= AE-CRE-H

fEkS 115.5m

Conventional

R

Long Tool Life

SAHAMERAMICHEVTHENCMA L Z HiE

Exhibits excellent durability even in die-cast mold steel

ERIE AE-CRE-H {ERm 4MH ftittm 483
Tool @6 X R1.5 Conventional 4-flute | Competitor 4-flute
HHI+ a
Work Material DAC-MAGIC(45HRC)
I Ko w MIT
Milling Method Pocket Milling
R MZR 85mm X20mm XiFEE9mm
Pocket Shape Depth
tIELEE . .
Cutting Speed 130m/min(6,900min™")
EDIERE 1,700mm/min 1,700mm/min
Feed (0.049mm/t) (0.062mm/t)
THARS _ _
Depth of Cut ap=0.18mm de=2.4mm
REULRE —
Overhang Length 24mm(L/D=4)
EDEHE I7J0—
Coolant Air-blow
fEAER KRV =Tt 5 (BT40)
Machine Vertical Machining Center
N DIBEIRRE

Wear comparison of the cutting edge

AE-CRE-H 210m

fERSR 210m

Conventional

‘. “

INIAZIR Processing Shape

1R w hfeb OINITEERE : 30m

Machining distance per pocket

(mm) 0.30 [77 7 7T nrnnnnn snnnnnnee
101572 T 1
-
% 0.20 [T e
i1
E
% ................................................................................
&
:
0 50 100 150 200 250
IR Milling Length (m)
= AE-CRE-H ERER fthtt &

Conventional Competitor

s



rE ‘ —_——— ° Al High efficiency radius type carbide end mill for m
HEE fﬁmEﬁEI : b ijZg'f EE $gg high-hardness steels

The A Brand

AE-CRE-H e o 2 2 OB

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

0~-003
Typel -
[a)
B, o g
— =i ‘@‘ S :
s o APMX
4-flute 5-flute L
LH
LF
Type2 z Type3
a
{8 ] d8 g
APMX APMX L
W
LF
B{iI:mm Unit:mm g
ooy § D—URRAalCHTIEEMR Le & s 5 =
R UNLLIEEl] S5 | IR BTR | vrf HiE | TIEE Ciiecte length by nelmeconotes | 98 AR | 7EEE | e | B
EDP No. DC X RE APMX | LU DCON | DN aK 05 T 15 > 3| ZEFP | Type | Stock (Yen) 3
8550028 | 1 XR0.2 50/04| 3 |126| 6 0.85(11.24°| 337 | 3,54 | 3.71 3.88 | 422 | 4 1 |A|@| 10,400 Q
8550029 | 2 XR0.5 60/ 08| 6 |136| 6 1.8 | 851°| 648 | 675 | 7 725 | 7.8 4 1 |A|@| 10,400 &
N
8550030 | 3 XR0.75| 60| 1.3 9 |14.7| 6 2.7 | 6.05°| 955 | 9.88 |10.21 | 10.56 | 1136 | 5 1 |A|@| 11,800 ﬁ'\
8550031 | 4 XR1 70116 | 12 [158| 6 3.6 | 3.82°|12.61 | 13.01 | 13.45 | 1392 [ 1497 | 5 1 |A|@| 12,200
8550032 | 5 XR1.2 80| 2 15 |16.9| 6 45 1.81°| 15.68 | 16.18 | 16.72 — - 5 1 |A|@| 12,900
8550033 | 6 XR1.5 90(25| 18 | — 6 54 — — — — — — 5 2 |A|@]| 15,200
8550034 | 7 XR1.5 90 |3 - | = 6 — — - - - — - 5 3 |A|@] 20,100
8550035 | 8 XR2 100 35| 24 | — 8 7.2 — — — — — — 5 2 |A|@]| 18,200
8550036 | 9 XR2 100 | 4 e 8 — — - - - — - 5 3 |A|@]| 25,700
8550037 |10 X R2 100 | 5 30 | — | 10 9 — — — — — — 5 2 |A|@]| 23,100
8550038 |11 X R2 100 | 5 — | — 110 — — - - - — - 5 3 |A|@] 31,300
8550039 |12 XR3 110 | 5 36 | — | 12 |11 — — — — — — 5 2 |A|@| 27,800
8550040 |13 XR3 110 | 6 — — | 12 — — — — — — — 5 3 |A|@]| 37,400
- PAOVDHAEp. 12ETE TS, See p.12 for explanation of icons. O ={R¥Em @=Standard stock item

A1 D—J0RAaICHITIEEYR Le BICHEH TV BDIETFHRLEZRLE T,
Note: If there is no value in the actual effective length (Le column) for the work gradient angle @, it indicates no interference.

6k | THAE
=3 < Interference - == AL Two types of corner radius end mills that can be
=5 | Angle mﬁlhnbﬂtlﬁl\ézﬁm 71947 select)gzj based on application needs
B a
g > -
RE =7 (/D) 7 B AE-HFE-H Fixb#l
Le’s YA if=:] High feed type
£ 4 Inclined == TS e
i - BB S YT ARKTHRIERER
_' 6ol 6 AE H F E H Kt{\ . Conl?posne radius shape reduces cutting
=% R \ resistance
High feed type ‘\ L/D=7 TREOMI A RE

High feed machining possibleatL/D=7
- J—7F R  BELIRAZIR

- Corner R specification: pseudo-R shape

Py I AE-CRE-H /'t \. W AE-CRE-H 7geska

High efficiency type
HHERINNITZOTREICT D
KEGZFI—FR
| | | | | - Large corner radius that enables high-

fficiency machining

30 40 50 60 70 HRO) °

HRO . Rt : ERMR
HHEIMIES Hardness of Work Material - Corner R specification: regular R shape

posid 20)

Highﬁelfzgif% type \‘\

Overhang Length CHWAMC EEM
(9]

AE-CRE-H



AE-CRE-H tNHISHFEZETR . corsion

IEEEJ ‘E'IJ Frontal Milling

INITESCHRET DNIEPIRIBICKDHRATI N NKDBRIEN DD H T, Caution: sparks generated during operation or heat caused by tool breakage can cause fire.
BN RZEMHFITOT FEL, Be sure to use all proper fire prevention measures.
EERSREDONY VIt ZERRUBEDRERHBRTI, The conditions below are for high speed / high precision machining centers.
TEM BEN ]
-TUN— RV B
FoAzlly v Tool Steel -Hardened Steel Hardened Steel
Work Material Prehardened Steel
SKD11:SKD61-NAK80
(~45HRC) ~55HRC ~62HRC ~66HRC ~70HRC
HE 140~160 140~160 90~110 70~90 50~70
ICYmmrrd CERE | XDRE | EERE | XDRE | BRRE | XDRE | AERE | XDRE | ORRE | XDERE
E2 DCXRE E2 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.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
UHARE 0.1RE 03D 0.1RE 03D 005RE | 03D
Depth of Cut
ap Max =0.2mm ap Max = 0.2mm ap Max =0.Tmm

L RIVY FEIED S DEEDEVNDDZSHERTE L, . Use arigid and precise machine and holder.

CEREFO—FHBANMBREOBEETIREVERERTT . I—F AN D 2. These milling conditions are based on milling with circular interpolation
0 & SN ) T SIS0~ 700 ARE50~809 at corners. For milling without circular interpolation (such as right angle
étg[]%a(klc\%ﬂb DBE) T LROBERES0~70%. TARTS0~80% corners), reduce the speed to 50-70% and the cutting depth to 50-80% of the

. _ b diti .
 I7IO—FRIEMAL(FA LRI —SVR) TTERTE L, 3_3\,6"Sngcg’e”st'u's‘?2; air blow or MQL (mist.

N
—_

w

4. IR ADARS EANE. O — I RFFOERINRICKD . BERE XD 4, Please adjust the speed, feed and cutting depth according to actual cutting
BREADARSZRHET TV, conditions.

5. FREF.EE/RINIT. TEOREULENAD (AEXAEUT)DIBEADERTY ., 5.These milling conditions are for overhang length of less than 4 X D.
EHUBHNAEHIESE. CUDDRRELPILLEDETOTREESE(IC. @ For longer overhang length, reduce the speed, feed rate, and the cutting
RS EDRE PARSERAE TSV UEEEETFC. aeERARELTHE depth in accordance to the respective coefficients to prevent chattering.
AE3CEHTETT ., It can also be used by lowering the cutting speed and adjusting the ae.



;EH:II L E'&”&“ft(: ck%t)J ﬁ“%#?’ﬁ?&‘@ E ﬁ Cutting Condition Guide for Changes in Overhang Length

HE M (~45HRC) S
It - JUI\— R Hardened Steel
K Material Hardened Steel -
Work Materia Prehardened Steel
SCM-SKD61-NAK80 ~55HRC ~62HRC ~66HRC ~70HRC
prLEr Bl OERE | %DEE OERE | %DEE OERE | ®DEE O&RE | $DRE
XtHL%EZS Speed Feed1 (gre\) Speed Feed1 (351) Speed Feed (rgre\) Speed Feed (rgra) Speed Feed (rgfn)
(min™) | (mm/min) (min™) | (mm/min) (min™) | (mm/min) (min™) | (mm/min) (min™) | (mm/min)
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%
SVEVIMIREORAIEFIEE") Maximum Ramping Angle (E9) Lo
o ~UBTBIF | &
; e SRR i il AUBIVAE o =
%ééc:l\ RjE-:':é Ramping Angleg Helical Miling(mrm) Helical AngE ‘ | E
E RIVE BAR P* . 10 3
Do Min. Do Max. a ‘ | -4
N
1 X R0.2 1.25 1.75 pe L .
2 X RO5 25 35 ﬁw 2
3 X RO.75 45 55 i i
4 X R1 6 7 DC n
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

SVEVIML AUAIAGIFRREREVREELICKDUHISKGARER.
EDREZ50%UTELTTEL,

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

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

AE-HFE-H

1] FEDHARBESS Y7 AR

Composite radius shape capable of high feed

< HBDS I7 AR THIRBERER
L/D=7 0z URETHEED MIHET4E

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

e ol E}'J R Bottom edge R

EEE}J Incline cutting edge

| —j- R cornerr

2| 2B F vy Ak

2-stage gash shape

< HFEBE LD < FHEH M Z @I

+ Achieves both cutting edge strength and good chip evacuation

FDADRITZR;LE

Prevents chipping of center cutting edge

RKEFEFvIRTYE

Large chip pocket
TIb < FHEH D@ £

Improved chip evacuation

3| AFREHN DT U D =i

Unequal spacing teeth suppresses chattering

RE - SHERTMIZXRR (P.238R)
+ Achieves stable and highly efficient machining (see page 23)

8



\X\g‘“ Efﬁcie"c

A )

HE=E

L/D=7DRHULRETEE - mEDIMI

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

HRBDS I7 ARAR TR

- Unique radius shape reduces cutting resistance

thiAHEHNE LB IcHED T EOLIHIRFMMER SN, TEOIRE) - e Z

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

IO FEETHELLEDIET, THIADTDLFIEHDDO P I LT EILOHBEIM CEDTZDICILY

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

J—3RER

Corner R part Corner R part

J—7REB

AL A

Entering angle

b < FES

Chip thickness

fz

ElhAd A

Entering angle

b <{FEE

Chip thickness

BES Y7 AR

ERS I 7 AR

Conventional radius shape

Composite radius shape

YIHIESUERIC & b ZEIM T HATEE (N 300
Stable machining made possible by reducing cutting resistance
= an 200

RS U7 AMAR H
EFFI’E* A5E->|<-"[:{E)-|;||5 Conventional radius ;hape ?}
Too ® - ®6XR15 " 00
HHIH
Work Material STAVAX(53HRC) %
MIAE IEELIHE! g 0
Milling Method Frontal Milling © 100
LIEIERE . o
Cutting Speed 75m/min(3,980min™")
EEZEE 3,580mm/min(0.18mm/t)

S LG — Fx
VpARE ap=0.12mm ae=2.4mm —Fy
Depth of Cut @ ool bl b b i
e - Bl
Overhang Length 42mm(L/D=7) %

DA I770- g 100
Coolant Air-blow 2
fEFR I Y=V Y5 (HSK63) 5 — ! . .
Machine Vertical Machining Center £ 0 0.5 1.0 15 20 ©)
SO0 b
BF R Time

HERS T 7 ARZIK conventional radius shape

BEICLHHFRIREONLIRIEZRIR

Realization of resource circulation and a sustainable manufacturing environment by regrinding

2

BifERORRE(LZR/NRICINZ =N T

Cutting edge specification that minimizes shape change after regrinding

BWHE-81—F«VJ-
BEYYAMIIVICEDEREIRED
MIRRBZERRELET,

Regrinding, recoating, and cemented carbide

recycling contribute to resource circulation and
a sustainable manufacturing environment.

@INv 7=\

Strong back taper
BEEOEAMZRIELVREINT

Stable machining by preventing contact with the wall surface
BREZEZRBUIA MU — B
Straight specification with consideration of regrinding
HHROSUE

s Quter diameter ¢5 or above

FAY 4T Radius Type

AE-HFE-H

=




hUI?‘_ 9 Cutting Data

ZEINML

Stable Performance

STAVAX(53HRQO) [CEWLWT. ZEMIZKIR

Achieves stable machining in STAVAX (53HRC)

EHATE AE-HFE-H ftttm 6 4N
Tool @ 10 X RO.7 Competitor 6-flute
)

Work Material STAVAX(53HRC)

MIAE R ST

Milling Method Pocket Milling

R MK 172mm X31mm X;®& 10mm
Pocket Shape Depth

tIHIERE - .

Cutting Speed 100m/min(3,180min™")
EDIRE 3,180mm/min 3,180mm/min
Feed (0.2mm/t) (0.17mm/t)
HARE _ -

Depth of Cut ap=0.2mm de=4mm
ZHURE _

Overhang Length 50mm(L/D=5)

EIHIHE I7JOo—

Coolant Air-blow

SEFAtE WYY =I5 (HSK-A63)
Machine Horizontal Machining Center

R¥EFm

Long Tool Life

INIAZIR Processing Shape

1R w M b DI TS : 28.25m

Machining distance per pocket

N DIFRFIARE

Wear comparison of the cutting edge

AE-HFE-H 28.25m

ORI YNINIE 0.1 R v B

*Number of pockets processed: equivalent to 0.1 pocket

SKD61(50HRC) DL/D=7DEED NI TENCMAEZHE

High-feed machining with excellent durability in SKD61 (50 HRC) at L/D =7

FEETE AE-HFE-H ERm 418K
Tool ®10X R0O.7 Conventional 4-flute
)

Work Material SKD61(50HRC)

MIFEE R ST

Milling Method Pocket Milling

Ty AR 171mm X31mm X;E& 13.5mm
Pocket Shape Depth

tIRIERE . g

Cutting Speed 75m/min(2,390min™)
EDIRE 3,590mm/min 3,590mm/min
Feed (0.3mm/t) (0.38mm/t)
THARS _ -

Depth of Cut ap=0.2mm de=4mm
ZHURE —

Overhang Length 70mm(L/D=7)

SIEIHE I7J0—

Coolant Air-blow

{EFR WYY =0t (HSK-A63)
Machine Horizontal Machining Center

INIAZIR Processing Shape

1Ry MEEb OMTIEESE - 38.17m

Machining distance per pocket

N DIFGIARE

Wear comparison of the cutting edge

AE-HFE-H 229.02m

K 38.17m

Conventional
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The A Brand

R R
— KN | R
9 FEED
AE-HFE-H B S el e R

DC=6  6<DC DC<6  0~-0.02
6=DC

Typel 0~-0.03
S z
D‘ [a) __—T115°
£ v 8
l a 9
|
4% 5% RE2 APMX
4-flute 5-flute RE1 LU
LH
LF
Type2
&
o‘ Z

3%
DC
T
DCON

APMX
iy
RE1 LF

B{iI:mm Unit:mm

S BT el VO HRAICHI SRAMRLe X &
VLR ESS LY 5% | 1-7R| EAR | 2R | IR |BTR| |y ”E” BE (FBEE  cocne oo by mamcdangies | N8| k| 1ERE | EEAmAS | G
EDP No. DOl DOCF | RE1 | RE2 | LF|APMX| LU DN | 6k 5 5 5 5 < ZEFP | Type | Stock (Yen) 5
DCON 0.5 1 1.5 2 3 &
8550019 | 1XR0.1 |0.36(0.1 |0.488| 60| 0.4 3 [126| 6 | 0.85/11.33| 3.16| 3.33| 35 | 3.66| 4 411 |A|@| 10,400 Q
8550020 | 2XR0.2 [0.73]0.15(0.975| 60| 0.8 6 |13.6| 6 | 1.8 | 846’ 6.29| 6.56| 6.82| 7.07| 7.63| 4 | 1 |A|@| 10,400 &
N
8550021 | 3XR0.3 |1.1 |0.2 |1463| 60| 1.3 9 |147| 6 | 27 | 595 9.36| 9.7 |10.04|104 |11.22| 5| 1 |A|@| 11,800 ir\
8550022 | 4XR0.35(1.5 (0.2 (195 | 70|16 | 12 [158 | 6 | 3.6 | 3.71°/1242(1285|13.3 |13.781487| 5 | 1 |A |@| 12,200
8550023 | 5XR0.4 |1.87|0.2 |2438| 80| 2 15 1169 | 6 | 45 | 174|155 |16.02|16.59| — — | 5|1 |A|@| 12900
8550024 | 6XR0.45(2.24 0.2 (2925 90|25 | 18 | — 6 | 54| — | — — — — — | 5|2 |A|@] 15200
8550025 | 8XR0.65/2.99/03 (39 |100(35 | 24 | — 8|72 | — | — — — — — | 5|2 |A|@] 18200
8550026 [10XR0.7 [3.83]0.3 4875/ 11045 | 30 | — |10 | 9 - | = — — — — | 5|2 |A|@ 23,100
8550027 |[12XR0.8 |4.59|0.3 |5.85 | 135|5 36 | — |12 N - | = - — — — |52 |A|@| 27,800
- PAIVDFHBEIEP. 12ETE RS, See p.12 for explanation of icons. @ =TR#fEm @=5Standard stock item
- 10— RAaICNT ZEENE Le BIC
J—7— REREHHH BENEVNEORFSELERLET. i
Detail of corner R Note: If there is no value in the actual 2 ok | THARE
effective length (Le column) forthe & ) '"tir,fg,eence
work gradientangle o, itindicates = 3
no interference. % 2 SiLa
g
& 79—
Le S o=
£ H Inclined
L Angle

-_ > =23 T f di d mills th b
RARICEDBTERD2EDS I T RAIAT [(iliomeaon ppicationneeds -

W AE-HFE-H Sixb#!

. High feed type
AE-HFE-H 7 R ASYP AR MR
b4 t“\ - Composite radius shape reduces cutting
Bxb &Y \ ﬂ resistance

High feed type

L/D=7 TEZEDINTH'TTEE
High feed machining possibleatL/D =7
- J—FR#R : BELIRAZIK

- Corner R specification: pseudo-R shape

AE-CRE-H & 5 B AE-CRE-H mtesm

g

Overhang Length (+&MCEEYY g

Eﬁg%ﬂ \.\‘ High efficiency type
High Sfficieney Bpe ‘  EREENTATRCTS
KEZEI—FR
| | | | | + Large corner radius that enables high-
fficiency machining
30 40 50 60 70 HRO)  ©
PR 3 sreris R
HRBIMTES Hardness of Work Material - Corner R specification: regular R shape
AN J

posid 52)

AE-HFE-H



AE-HFE-H tDHISHEERER cuscondion

IEEYIEN Frontal Milling

INIEFCHRET DNEPIIBICKDFRMTI N - NKDBREN DD H T, Caution: sparks generated during operation or heat caused by tool breakage can cause fire.
BN RZEMHFITOT FEL, Be sure to use all proper fire prevention measures.
BEEEEOYY VI ENRAUCIEEORERMGRTT, The conditions below are for high speed / high precision machining centers.

MTICEREULTE. ENZNREIRDOSIYFPRAIVRIIVELVTMIIOISLZERTEL,

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

L/D=4
Ta% BEH ]
- TU\— RV SRE
R EIFA Tool Steel -Hardened Steel Hardened Steel
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRC) ~55HRC ~62HRC ~66HRC ~70HRC
VIRl 120~140 100~120 80~100 70~90 60~80
PPN CinRE | ZDRE | OEEE | X0EE | DR | X0EE | DREE | Z0RE | OhEE | EDEE
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
A i 7 ap e
Depth of Cut 7 3e | 0.04D 0.6D
4<L/D=6
TEM HEN )
- TUN— RV SREH
R EIFA Tool Steel -Hardened Steel Hardened Steel
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRC) ~55HRC ~62HRC ~66HRC ~70HRC
VIRl 110~130 90~110 70~90 60~80 40~60
VRN CinaE | XDEE | DERE | XDRE | OIEE | 20RE | ORSE | X0RE | OREE | Z0RE
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 RO.8 3,150 7,550 2,650 4,750 2,100 3,750 1,850 1,900 1,300 1,150
AR s 7 ap 2
Depth of Cut ” 3e | 0.03D 0.5D
1. B, RILY (ERIED S DEEDEVNBDZESHERTEL,
2. LROERHKETHEHRTT . EEDOMIICH T BEHIRSFE LRZSEICRRICIHUTHRE TS L,
3. UIAHRTApH LREBA CTERTIEIE. RAVIAHFEETAp MaxZBAIEWVKRIICEHREL T T TV UIHEISEREFIRRICIHRUTHRET L,
4. BHURSTHRLKEDBEEF . UUDDHELELPLILKEDTFI DT, BEHRE EDRE., VIAHFRSZRHETIO,
5. I77O—FEMAL(AAIVZRNI—FVR) TTERATEL,
6. MIAZIR . VHARS BRI, O — I RFEOERRRICKD . BIRRE GXDRE VIAHFRESZRAEB TSV,
7. Ev O EME(DCHULDBE MIEICARTDNHEETHIEHNHDET .

s



MIICELUTE. ENZNELIROSYPAI Y RIIVELVTMIIOISLEER T

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

I
| [ DCF
DC

Do Min/Max.

6<L/D=7
T BEH )
-TJUN\— R REH
R EIRA Tool Steel -Hardened Steel Hardened Steel
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRC) ~55HRC ~62HRC ~66HRC ~70HRC
V= 90~110 65~85 50~70 45~65 30~50
m/min)
PRGN DImRE | XDERE | MImRE | EXDEE | QEmRE | EXDEE | @QmRE | EDRE | @ImRE | EDRE
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 31,500 4,150 23,500 2,650 19,000 1,400 17,500 950 12,500 550
2 X R0.2 15,500 4,100 11,500 2,600 9,550 1,450 8,750 950 6,000 550
3 X R0.3 10,500 5,200 7,950 3,350 6,350 1,800 5,800 1,200 4,200 700
4 X R0.35 7,950 5,550 5,950 3,550 4,750 1,850 4,350 1,300 3,150 750
5 X R0.4 6,350 5,550 4,750 3,550 3,800 1,850 3,500 1,300 2,500 750
6 X R0.45 5,300 5,550 3,950 3,550 3,150 1,850 2,900 1,300 2,100 750
8 X R0.65 3,950 5,500 2,950 3,500 2,350 1,850 2,150 1,250 1,550 750
10 X R0O.7 3,150 5,500 2,350 3,500 1,900 1,850 1,750 1,300 1,250 750
12 X R0O.8 2,650 5,550 1,950 3,500 1,550 1,850 1,450 1,300 1,050 750
VAR vl ap 3
Depth of Cut ” 3e | 0.02D 0.4D
SVEVIMIREORAIEFIEE") Maximum Ramping Angle (E9) J055LEOAERRES BAIAL RS
e BB — H{Jgﬂ{hg?ﬁ'ﬂ{) AU TIVEE Edge shape definitions for the purpose of;ryeabn;;lp:gram Maximum depth of cut
== i . b | 7
et Rampw&g Angle i e HehcaP\GAng\e 9;-)1(::% ;ﬁfrl:l R RemaZinde% 5’;-){? ap Max
Do Min. Do Max.
1 X RO.1 1.25 1.75 1 RO.1 0.04 1 0.04
2 X R0.2 25 35 2 RO.2 0.073 2 0.08
3 X R0.3 45 5.5 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 R0.4 0.185 5 0.2
6 X R0.45 9 11 6 RO.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 R0.8 0.428 12 0.48
SYEVIMI AUAILRGIFREIFEDREZS0%UTELTTEL,
-For ramping and helical milling, set the feed rate to 50%.
' |
a | | |
_ ] | 3
/ | | r =
» \ SN
|

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 specified.

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

AE-BM-H

1 BVOWAINLSIVAH—T

Sharp spiral curve

SJHIEMZERL . RELERSFWMIZRRE

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

2| URZER 24 A {1 %

Center 2-flute specification

SEPZMTICBVNWTS UNEINHIL ., I TEEE OB _ EHITTEE
<HADEE2MAICT DETFv IRy EEIRL.
b FEF D&

+ 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| BNIeR—IVRGE

Superior ball R precision

FRD SHhE EIFE TIREL < EILETEE
- 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

4| FERDEH

Unequal spacing teeth

ZREICHSFEATTUDIRE] ZHHI L. SEERMITZRIR

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




”uI 5-“_ 9 Cutting Data

R¥EFm

Long Tool Life

EEEMINTICSVT BNtz HE

Exhibits superior endurance in high-hardness steel milling

Tool Competitor
)

Work Material SKD11(60HRC)
BIEITTE Ry MIT

Milling Method Pocket Milling
SRR . -
Cutting Speed 55m/min(1,750min™")
iF%eDd R 875mm/min(0.125mm/t)
tARE — _

Depth of Cut ap=0.75mm Pf=2.25mm
L0 IrJo-—

Coolant Air-blow

B FARERE IRV =5t 5(BT40)
Machine Vertical Machining Center
EAIR AE-BM-H RS BER
Tool Conventional
BH

Work Material SKH51(65HRC)
BIHEIAE KTy MIT

Milling Method Pocket Milling
SIEIERE . .
Cutting Speed 125m/min(4,000min")
Eebd EE 2,000mm/min(0.125mm/t)
HARE _ _

Depth of Cut ap=0.3mm Pf=1.2mm
EDHHE I7rJo—

Coolant Air-blow

et WYY =t % (HSK63)
Machine Horizontal Machining Center

KK

Low Cutting Force

(mm)

(mm) 0.14

0.12

0.10

Flank Wear i RN 1%

0.14

0.12

0.10

0.08

0.06

0.04

Flank Wear 0] it TR EEH . 1

0.02

9

36 109 145 181 218
EIHIRE Milling Length
——AE-BM-H —— ftiit S A it B
Competitor Competitor

(m)

168 33.6

504 672 84
FIHIFRE Milling Length

=——AE-BM-H fiEekm

Conventional

100.8 117.6 1344 151.2 168 185.8 201.6

(m)

BORINASIVA—T EFRFEZEIDFHRICKD BRI TRE LI THEEEIC

Effects of sharp spiral curve and unequal flute spacing enable stable milling with low resistance

ERIR AE-BM-H R5 bR
Tool Conventional
BRI

Work Material SKD11(60HRC)
LIHITSE J—7FRMI

Milling Method Corner R Milling
SIHERE . .
Cutting Speed 80m/min(2,550min™)
clonls 2,000mm/min(0.196mm/t)
EARE _ .

Depth of Cut ap=5mm Pf=0.1mm
P[0 IrJo-—

Coolant Air-blow

E A IRV =5t 4 (BT40)
Machine Vertical Machining Center

Cutting Resistance S5} i I &

(N)
800

600

400

200

{ERT Conventional

(N)
t] 800 &
i P
K 600 " “/ Corner pa?t
a—rm 0 AR
Corner part 3 1 1
< 400 1 I
k] 1
Y '@
iq ‘I T 200 [ R o
1 2 3 4 5 6 1 2 3 4 5 6
B9 Time © B9 Time ©)
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REEMABELY RSV K-y 17 BT ot A

The A Brand

R R R
mE vy vy vy K NN FD
A E - B M - H OREDE DUROREY 10005 0007 x0m1 ET 40 pygpyg

RE=1.5 15<RES3 3<RE

— B b s Fg

LF

LF

BfiI:mm  Unit:mm

Y= JuNo. | - tx e B R e R P :;%?‘353?&5@23?2?5?9%3 3 K| |
8549602 R1 X 4 50 2 119 6 1.95|1032°| 422| 444 | 465| 4.85| 525 1 |Bl@ 5,560
8549603 R15 X 6 50 31118 6 285 | 818 | 625| 649| 6.72| 694| 736 | 1 |B|@| 5,880
8549604 R2 X 8 60 4 112 6 385 | 568 | 832 | 862| 89 9.15| 9.71 1 |B|@ 6,130
8549605 R2.5 X 10 60 5 11241 6 |485 | 297°|1039|10.75|11.07 | 1137 | — 1 |B|@| 7,000
8549606 R3 60 9| — 6 — — — — - - - 2 |B|@| 7860
8549608 R4 70 | 12 | — 8 = = = = = = = 2 |B|@| 10,900
8549610 R5 80 | 15| — 10 — — — - - - - 2 |B|@| 14,800
8549612 R6 9 | 18 | — 12 = = = = = = = 2 |B|@| 17,900
- PAOVOFBARp 12ZTE TS, See p.12 for explanation of icons. O =RF{fEm @=Standard stockitem

A1 T—JREAQICHTIRENR Le WICHEN TV DDIFFESELZERLE T,
Note: If there is no value in the actual effective length (Le column) for the work gradient angle a , it indicates no interference.

6k | FHAEE
£, €—| Interference
%= § :. Angle
e il a
k& i 9=
Les HECH
2 H Inclined
L Angle




AE-BM-H tNHISREFEHETR cuiomscondion

ﬁ’]ﬂ I Roughing

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

TEH REH )
-TJUN\— R B
FoAzlly v Tool Steel -Hardened Steel Hardened Steel
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRC) ~55HRC ~62HRC ~66HRC ~70HRC
CEmERE | XDERE | OIERE | XD&EE | BEEE | XDEE | OIRE | XOEE | [EmEE | XDEE
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
I ap oF ap of 0.05D 0.15D
pYAYZ —
Depth ofé;t RE<R3 0.1D 0.2D RE<R3 | 0.07D | 0.15D W Fap B
R3=RE 0.15D 0.2D R3=RE | 0.12D | 0.15D Am/////A
P
p.39M6. 58
See p.39-6
fERLDERIEP39ZSEER T,
See p.39 for precaution for use.
£ EIFINT Finishing
MINARESHEINIZ7IRELTULE T, The machining path is on condition of contouring line operation.
TER-BEH )
- TUN\— RV FEH
rAzlly v Tool Steel -Hardened Steel Hardened Steel
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRC) ~55HRC ~62HRC ~66HRC ~70HRC
CEmEE | XDERE | OImEE | XDEE | BEmEE | XDEE | OImEE | XDEE | EEmEE | XDhEE
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
e
PhHARE AL ap PY;
Depth of Cut Pf 0.02D 0.05D
p.40MD6. 588
See p.40-6
fERALEDERIFpA0ZETSIRTEL,

See p.40 for precaution for use.
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AE-BM-H tDHISRHFEEETR . corsion

Eﬁﬁﬂﬂ I High-Speed Roughing
IIEICRET DNTELBIBRICRDFEITS N - KKDBRENSHDF T,
BN ERZZE R FITOT T,

BREBBEDOYY VIS ZEHRAUCIBEDRERHBRTI,

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

MINRSESRINTZRRELTVET,

The machining path is on condition of contouring line operation

TEM HEH .
TUN\— RS 5 1 5
A4 Tool Steel -Hardened Steel Ikt el
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRC) ~55HRC ~62HRC ~66HRC ~70HRC
CEEE | XDFRE | OIERE | EOEE | BEmEE | XOFEE | OIERE | EDEE | EEmEE | XDREE
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
YhARS ap Pf ap Pf /Ry A ap Pf
Depth of Cut 0.1D 0.2D 0.08D 0.2D /M///// 0.05D 0.1D

—

. L RIS FANMED S DEEDBLBDZE SERATEL.

1.Use arigid and precise machine and holder.

2. I770—FEMQL (FAMIVZART—=5U ) ZHELF T, 2.We suggest using air blow or MQL (mist).
3. ERIE. TV RI)VDRHEUED. HHEXAFELUT] ZEELLICBHDT 3.These milling conditions are for an end mill where the tool extension length is
T RHUENAESHIGER. EERE. XDRE, YHIARS ZRFET 0. 4 times the diameter of the end mill. When length of the tool extension from
4. ERIF. E/FRNIT (AIEND) OAFmOAEVINTHIRTOERTY, the machine is long, reduce the speed and feed and milling depth.
IIITFZAR, UHARSE  #REIME, U — I RFEOERKRICKD . BETY) 4.The above condition shows an approximate standard for contouring operation
HIE. IkE). CUDDRET DI5E. @IEE. XD RE, UDARS ZHE (side milling) with a low machining load. If abnormal cutting sounds, vibration
TEL, or chattering occur depending on the machining shape, cutting amount,
5. EERINICTI—F SBOMEFENNED 1.5BUTOBESF. EROE rigidity of the machine or work holding condition, etc., please adjust the
BRERE 50 ~ 80%. XD IRES0 ~80%. Ew I T 14— K20 ~60%I2E(C speed, feed and the depth of cut.
TFTTEATEL, 5.When the radius of curvature is less than 1.5 times the tool diameter, please
6. EEMFINLTHERADEE. IMTIERAE (B) h15° = BDBEEIF. £F reduce the speed to 50 —80%, the feed rate to 50 —80%, and the pick feed to
DEERHERE 40 ~ 60%. EDIEE 30 ~ 50%. EHSETHAZES 30 ~80%F2 20—60% of the above shown cutting conditions.
EBICTFTSHERATEL. 6. When the machining incline angle ( 8 ) is more than 15°, please reduce the
7. UBAREDINE VNS S, BENRE, XD REZ S SIC EFSHT LD OTEE speed to 40—60%, the feed 30—50%, and the axial cutting depth to 30—60% of

TY,

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



EﬁftJﬂfﬂﬂI High-Speed Finishing
INTEFCRET DANIEPIIBICKDHIMTS N - NKDBRIEDHDFE T,
BANIRZLFITDOT REL,

BREREOYY VIS ZHNAUIBEDRERHERTI,

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

MINARESHRINIZ7RELTULE T, The machining path is on condition of contouring line operation.

TEH HEH ]
TUN—RU4E AEE
R EAA Tool Steel -Hardened Steel IEretenee|Siee
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRC) ~55HRC ~62HRC ~66HRC ~70HRC
CEEE | XDFRE | OFmEE | ZXD&EE | BEmEE | XDORE | OmEE | ZOEE | EEmEE | XhERE
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 5,410 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
PhARE WP A ap Pf
Depth of Cut Nz 7 0.02D 0.05D

- L RIS EAIEDSH DBEEDBNEDZE SEATEL.
I7TJO—FEMQL (FAIVZRA BRI =5V M) ZHELEX T,

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

g

w

N

CERE IV RIIVOREUED ., MEXAEUT] ZBEE LZHDT

T RHEUENKEFZE(E. BEEREE. XD EE., HARS ZRHE T,

IR FERINT (AENTD) OaFOMEWIITIRIRCTOERTTY,

INTRZR PHAZRE AN, D — 2 REFEDERIKRICKD . BEEY)
HIE. iRE). CUDDRET DB, OERE. X DRE. hARS ZHE
TEL,

EERINITI—FBOHERFEONNMED 1.5EBUTDESF. EROE

RE 50 ~ 80%. XD IRE 50 ~80%. Ew I T 1 — K20 ~60%=EE(IC
TIFTTEATEL,

. EERINTICSEADSS. IMTERAE (B) H'15° = 0BG, £X

DEEHEE 40 ~60%. XD EE 30 ~ 50%. HFFELHARS 30 ~ 80%712
EICTFTTERATEL,

PHARESHINEWSE (L BEEE. XD EREZE S(C EIFDT ENHTEE
TY,

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

AE-BD-H
1] AIBERARIALSIWF YV

Variable negative spiral gash
55 A

SEIRERIRBR A TF v €Y S r
SEEICV (DN THBHATINREREL DD, | e

FRUNEDEFEDBICKDMFvEVIENELE || 8
- Controls chipping with larger negative angle at tip of cutting edge i
weaker near the outer periphery, chipping resistance is enhanced in 38R A

+ While securing cutting quality by making the negative angle

combination with the weaker helix angle specification Strong negative angle

2| iR DR

Thickness at the center

FIDERZEEL I3 ETIR—IVERDDOINPF v EY I &N

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

3| NI R—ILRBE

Superior ball R precision

HEK R

Conventional

<180’ EEELE AE-BD-H- AE-LNBD-H
RIEEEIER

- Secures stable R
accuracy across 180°

v
+0.005

4 BN v I ORE

Superior shank accuracy

+h4237% (0/-0.004) [CXFF
- Supports h4 tolerance (0/-0.004)

5] VAUV RIS ICERE

VAUV IRIVIICRBEY 3 — NI v V0514 TE5A4VF YT

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

| fEFR
6 \IZ ;E'bg",ﬁ! AE-BD-H- AE-LNBD-H . JeRm

Smooth Surface Treatment

=74 VI REDFELNIE
[C&DITEFEENE L

- Improves surface accuracy by smoothening
the coating surface

8




”uI 5-“_ 9 Cutting Data

R¥EFm

Long Tool Life

Exhibits superior endurance in high-hardness steel milling

EEEMINTICSVT BNtz HE

AE-BD-H

(G301 N SR
L AE-BD-H R5X30 fttae s
Tool Competitor
A 0.25 frosremmrrrmem s
Work Material SKD11(60HRC) »
A A&y MIT 3
Milling Method Pocket Milling g
SIHEE ; o 3
Cutting Speed 150m/min(4,800min™) " 0.15
T 870mm/min(0.09mm/t) S oo
AR _ _ -
Depth of Cut ap=0.2mm Pf=0.5mm 0.05
LIHHE I770-—
Coolant Air-blow 0 '2 > '3 1 1 1 5 1
[ WYY =20t 5 (HSK63) 10 0 T 50 610
Machine Horizontal Machining Center DHLRE milling Length
= AE-BD-H — {thit A ftitt5m B
Competitor Competitor
= (mm) 018
Tool Competitor 0.16
RHI
Work Material SKH51(65HRC) » 0.14
I Ry M F 012["
Milling Method Pocket Milling g 0.10
ENHIEE : - 5
Cutting Speed 120m/min(3,850min™") % 008
lonids 700mm/min(0.09mm/t) £ 006
A = 004
hARE _ -
Depth of Cut ap=0.2mm Pf=0.5mm 002
LIHHE IrJo-— 0 g
Coolant Air-blow 65 130 195 260 325 =
{E Ak Yy =514 (HSK63) DB Milling Length a
Machine Horizontal Machining Center e AE-BD-H it A 2B iR C N
Competitor Competitor Competitor g
=
T
E——— A% —— - ——
=SCJ)||HI STAVAX(53HRC) OEEINNTTHEEINMNT
High-speed Milling Enables stable machining even in high-speed milling of STAVAX (53 HRC)
= (MIM) () g [ E et
ERIR AE-BD-H R5X30 ki '
Tool Competitor
I 0,20 7777
e ] STAVAX(53HRC) -
BIEI7SE RSy M 7
Milling Method Pocket Milling g (O ET A ARl A
BIHEE . A Eid
Cutting Speed 300m/min(9,550min™) L ol o AT
ionls 2,670mm/min(0.14mm/t) E
YhARS B g} 50,05 [ g e
Depth of Cut ap=0.2mm Pf=0.5mm
wﬁ“;mﬁ“ IT j‘D - 0 1 1 1 1 1 1 1 1 1 1 1 1 1
Goli Air-blow 66 133 199 266 332 398 531 664 797 930 1062 1328 1,594
{EFE By =9t % (HSK63) EIHIEE Milling Length
Machine Horizontal Machining Center —— AE-BD-H = ﬁi’.?iﬁ':A f‘li’.*iﬁ': B
Competitor Competitor
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The A Brand
R
N v IO KD AN | SHE
A E - B D - H CARBIDE  yroREY TG h4 AT 25° P44

Typel

~— 8 G —— i

PMX

LF

Type2

LH
& — ﬁ %

LU

|

|

|

|

|

|

|

|

|
-
DCON

LF

B{i7:mm  Unit:mm

9 g0 TP . - g J—UnEEAalcHI2REMRLe E | 9
AR SRS oy | 2 | OE | || [vrv0B| EE | Foag| T IR AaHIRRANRLET b | | memn
EDP No. RE X LU Short Shank LF APMX DCON DN fk 05° 17° 15° >° 3 Type | Stock (Yen)
3042001 | RO.5 X2 - 50| 08| 76 4 1095 |11.71° | 2.05| 2.1 216| 222|235 1 |A|@ 2810
3042002 | RO.75%X 3 = 50| 12| 78 4 |145]10.03°| 3.13| 3.25| 335| 344| 365| 1 |A|@| 3,480
3042003 | R1 X4 - 50| 16119 6 |195|1064° | 422 444| 465| 485| 525| 1 |A|@| 2,540
3042004 | R1.5 X6 = 60 | 24118 6 |285| 815" | 625| 649| 6.72| 694| 736 | 1 |A|@| 3,000
3042005 | R2 X 8-4 - 60 - 4 - - - - — — 2 ® 3530
3042006 | R2 X8 - 70 | 3.2 3.85 A|@| 4,060
12 6 565°| 832| 862| 89 | 9.15| 9.71 | 1
3042007 | R2 X8-S Yes 45 ® 3530
3042008 | R2.5 X 10 = 80 ® 4250
4 1121 6 48 | 292°|10.36|10.69|10.99|11.3 = 1 A
3042009 | R2.5 X 10-S Yes 50 ® 3,640
3042010 | R3 X 18 - 90 ® 4360
9 - 6 5.8 - - - - - - 2 |A
3042011 | R3 X 18-S Yes 55 ® 3,740
3042012 | R4 X 24 = 100 @® | 10,900
12 = 8 77 = = = = = = 2 |A
3042013 | R4 X 24-S Yes 75 ® 7,620
3042014 | R5 X 30 - 100 @® | 13,500
15 - 10 9.7 - — — - - — 2 |A
3042015 | R5 X 30-S Yes 75 ® 9,100
3042016 | R6 X 36 = 110 @® | 19,300
18 = 12 | 117 = = = = = = 2 |A
3042017 | R6 X 36-S Yes 80 ® | 12,500
« PAIVDFHBAIFP.12ZTETEL. See p.12 for explanation of icons. ® =RE7Em @=Standard stock item

AE1T—JREAICHTIEEMR Le WICHEN TV DDIFTFESELZEZRLE T,
Note: If there is no value in the actual effective length (Le column) for the work gradient angle a , it indicates no interference.

ok | THAE
£, <—| Interference
%= § :. Angle
e il a
RkE i 9=
Les HECH
2 H Inclined
L Angle




AE-BD-H WIRISRIFEER c.cnsconsin

1iJ: U"IJI]I Finishing

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

TR HEH ]
-JUN—RVEH 55 5 8
e E+A Tool Steel -Hardened Steel Hardened Steel
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRC) ~55HRC ~62HRC ~66HRC ~70HRC
CEmEE | XDERE | OFREE | XD&EE | BEmEE | XDRE | OmEE | XOEE | BEmEE | XhERE
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
R0.75 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

PHAZES W HED ap Pf ap Pf dp Pf

Depth of Cut /m////// 0.05D 0.1D 0.03D 0.1D 0.02D 0.05D

EE&J:U?]U I High-Speed Finishing
INIEFCHRETDRIEPHIBICRDFEATS N - NKDBRIEDSDH T,
BN ERZEMFITOTTE L,

BREREDOYY VIS EAAUCIBEDRBERHKRTT,

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

MINARESHRINITZ7IRELTULE T, The machining path is on condition of contouring line operation.

g
>
2
TEH- S ) 3
FUN=F8 e £
A Tool Steel -Hardened Steel Hardened Steel v
Work Material Prehardened Steel Y
SKD11-SKD61-NAK80 =
(~45HRC) ~55HRC ~62HRC ~66HRC ~70HRC )
EEEE | XDERE | OImEE | XD&EE | AEmEE | XDRE | OImEE | XDEE | AEmEE | XDhEE
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
R0.75 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
PhHAES W/ﬂap ap Pf ap Pf
Depth/of Cut % PfA &z 0.02D 0.05D 0.01D 0.05D

. . RILY REIEDOS DEEDEVNDDZESFEATEL,

2. I7TO—FBEMQL (FAIVZRAMI—5UN) ZHELET,

3. ERIEF. FERINT (AIEMNT) OEFOAEWIITIRACTOER T,
TR, OURARS, A, O— R RFSFOERANRICKID, BB
tIHIE. IRE). CUDHRETDHES. BEmRE. EXDERE. AR Z

1.Use arigid and precise machine and holder.

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

3.The above condition shows an approximate standard for contouring operation
(side milling) with a low machining load. If abnormal cutting sounds, vibration
or chattering occur depending on the machining shape, cutting amount,

FEETEW, rigidity of the machine or work holding condition, etc., please adjust the
4 TNIARESHINETVIES, BERE, EDREZSS(IC EFHTENTIEE speed, feed and the depth of cut.
TY, 4.Cutting speed and feed rate can be increased in case of lower depth of cut.

&

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] AN EERTHEEEN L =R

Achieves high efficiency milling with 4-flute specification

YA XAIRTE

- 4-flute configuration for all sizes

2| AL SIVRIRDFRF v 2 2tk

New spiral-shaped gash specification

«HDERN S O—F REANRNA SIVRARIC UL Te#iF + v ¥ 2 HRICKD
t1b < THrHiEOE EE Y] D < F DI AH ZRLE

- 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 SR
onventional
XHREOIUE. D DI—FRHMROIEBZI DY XITER
*Applicable to sizes with an outer diameter of ¢1 or more and a corner R exceeding R0.1

3] S5 V\VH LR

Flat cutting edge specification

EHEED -
- 50 H
DuIE%{”‘%;iﬁ Flat cutting edge
- Achieves higher precision
machined surface quality HEP0.50

Outer diameter ¢0.5 or
above

8



4| AEFREHNDHTUD ZHDH

Unequal spacing teeth suppresses chattering

L/D=14DFFEOMITH [CUDIRE | ZHHI L. SREREIM T ZRIR

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

LT AE-CPR4-H 92X R0.3X20
ool

RHI

Work Material SKD61(50HRC)
IIAE EatRT

Milling Method Contour Milling
BIHEE . -
Cutting Speed 58m/min(9,300min™")
EDEE 1,300mm/min(0.035mm/t)
Feed

hARE _ -

Depth of Cut ap=0.05mm Pf=0.36mm
RHULRE —

Overhang Length 28mm(L/D=14)
BIHHE I770—

Coolant Air-blow

BRI IRV =055 (HSK-A63)
Machine Vertical Machining Center

5| FRULIE

Smooth Surface Treatment

INTRZAR

Processed shape

MINTEFMIEp.6 2SR EE LY,

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

« =T« VIOREDOFRLUNIIEC KD MTEEENE L

- Improves surface accuracy by smoothening the coating surface

Superior corner radius precision and shank accuracy

AE-CPR4-H

TERER

Conventional

6 BNILI—FRBEEVYTVIRE

o
o
=
~
3
z
o
c
S
N
=
2
D
D
*
D
N
o

«Jd—FRIEE

- Corner radius precision

R R
v v
+0.002  +0.005
RE002  0.02<RE

Y VIUKE

+ Shank accuracy

h4237% (0/-0.004) T3 i
Supports h4 tolerance (0/-0.004)

&

b
<
o
o
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L
<<



hUIi:_ 9 Cutting Data

REEMMICSWNT,

ZEIML

BERNDEBNIMAMZFHE

Stable Performance

Highly efficient and excellent durability in high hardness steel

EATR AE-CPR4-H R 280 mm 0,08
Tool $»2XR0.3X8 Conventional 2-flute
)
Work Material SKD11(60HRC) % 0.06
I IEEIH! %
Milling Method Frontal milling B

: %004
VI 72m/min(11,500min™") L
Cutting Speed 5
=D 2,000mm/min 1,000mm/min Z
Feed (0.043mm/t) (0.043mm/t) £ 002
YA _ ~
Depth of Cut adp=0.036mm de=0.48mm
SIEIHE I7JO— B
Coolant Air-blow i

ey —v 55 (BT40) FIHIRE Mmilling Length

et UmRY= > o
Machine Vertical Machining Center —— AE-CPR4-H —— fiERm

R&Em

Long Tool Life

Conventional

61.2m Il T# DA FEDEHIRE

Wear comparison of the cutting edge after milling 61.2 m

fERm

Conventional

AE-CPR4-H

TUN\—RV§iNAK80(40HRC) [CBWVT . RE LT EFEHER

Stable wear transition in pre-hardened steel NAK80 (40 HRC)

Leiin AE-CPR4-H 3 X RO.5X 20 (mm)
HRHI
Work Material NAK80(40HRC)
MIFAEE IEELIAI 3
Milling Method Frontal milling %
wﬁuﬁg 120m/min(12,730min™") i
Cutting Speed 5
EDRE 1,782mm/min(0.035mm/t) g
Feed %
HhAR _ _ -
Depth of Cut ap=0.04mm de=0.734mm
IRl I770- 250 500 750 1,000 1250 1,500
Coolant Air-blow m
[E| X Milling Len:
(S SIv Y=V 5 % (BT40) EIBIRE Mmilling Length
Machine Vertical Machining Center = AE-CPR4-H — f{thttfR
Competitor

1,512m I T DA FEDEFIRRE

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

fiidt mm

Competitor

AE-CPR4-H




ZEML

Stable Performance

REERMOFERMIICBVT. BNEMALEMTIEEREZRIR

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

ERIg AE-CPR&-H ¢3X R0.2X8
Tool
RHI
Work Material SKD11(60HRC)
MIrsE R MNT
Milling Method Pocket Milling
BIHEE . -
Cutting Speed 79m/min(8,400min™")
EDEE 540mm/min(0.016mm/t)
Feed
PEARE - -
Depth of Cut adp=0.04mm de=1mm
BEHE I7J0—
Coolant Air-blow
et MRV =P+ 4 (BT40)
Machine Vertical Machining Center
B-B
21.1 20°
h B /K“
o~ | '
©
0 T —-i—uwjr °
A ! | A
T

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

(mm) 0.20
2 0.15
F
]
E
£ 010
13
E% 0.05
0
IR Milling Length (m)
= AE-CPR4-H —— f{th3tR
Competitor
80.2m (K4 v MAE) M TEDIFTDIBISINEE
Wear condition of outer peripheral cutting edge after milling 80.2m
AE-CPR4-H Mottaz
petitor
80.2m (/R4 v M AE) TR =OKEHES
Bottom surface roughness after milling 80.2m
(um) 4 ¢
1.4
1.2
&
*g 1.0
§ o8
g 0.6
0.4
0.2
0
AE-CPR4-H fth4taa
Competitor

VIHIEERE DR B CHORFEMIEEE

Good machined surface roughness even when milling long distance

o
o
=
~
3
z
o
c
S
N
=
2
D
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miEEHAEELY RSV

OVIRYISIPRAILT afiute long neck radius type high efficiency finishing
carbide end mills for high-hardness steels

SHER(LEIFR4R

A

The A Brand
_— 2 / 0 MEII0 AN | SPEED
A E - c P R4 - H CARBIDE - pymorey :%2 :ms h4 FIT 30° psgifgao
RES002 002<RE  DCS040-0010 i
S
B s 8
- B D ey
== RS ::3 M.J.M
Non-center cut LU
DC<0.5 H
LF
DA H
Center cut
0.5=DC
B{I:mm Unitmm
NPT YN o5 | 08 | | | BE TEAEYrsE ol HISERARIS | wm | mems
EDP No. DCXREX LU LF APMX DN Ok DCON 05° 1 15° F 3° Stock (Yen)
8557470 0.2 X R0.02 X0.5 | 45 |0.15| 7.7 | 0.18 | 13.88° 4 0.53| 057| 0.61| 065| 0.73 o 9,950
8557471 0.2 X R0.02 X 1 45 | 0.15| 8.2 |0.18 | 13.07° 4 1.06 | 1.13| 1.2 1.26 | 1.38 o 9,950
8557472 0.2X R0.02 X1.5 | 45 |0.15| 8.7 | 0.18 | 12.34° 4 1.6 169 | 1.77| 1.85| 2 ® | 11,800
8557473 0.2 X R0.02 X 2 45 | 0.15] 9.2 10.18 | 11.69° 4 212 | 224| 233 | 243 | 262 A ® 12900
8557474 0.2 X R0.05 X0.5 | 45 |0.15| 7.7 | 0.18 | 13.93° 4 053] 056 0.6 0.64| 0.72 o 9,950
8557475 0.2 X R0.05 X 1 45 | 0.15| 8.2 ]0.18 | 13.11° 4 1.06 | 1.13| 1.19] 1.25| 1.37 o 9,950
8557476 0.2X R0.05X1.5 | 45 |0.15| 8.7 | 0.18 | 12.37° 4 1.59| 168 | 1.77| 1.84| 1.99 ® 11,800
8557477 0.2 X R0.05 X 2 45 | 0.15] 9.2 10.18 | 11.72° 4 212 | 223 | 233 | 242| 261 ® | 12900
8557478 0.3 X R0.02 X 1 45 | 0.25| 8 0.28 | 13.02° 4 1.06 | 1.13| 1.2 1.26 | 1.38 o 9,630
8557479 0.3 X R0.02X1.5 | 45 |0.25| 8.5 |0.28 | 12.28° 4 1.6 169 | 1.77| 1.85| 2 [ J 9,630
8557480 0.3 X R0.02 X 2 45 1 0.25| 9 0.28 | 11.62° 4 212 | 224 | 233 | 243 | 2.62 [ J 9,630
8557481 0.3 X R0.02 X25 | 45 |0.25| 9.5|0.28 | 11.02° 4 265| 2.78| 289 3 3.24 A @ 12,100
8557482 0.3 X R0.02 X 3 45 10.25| 10 0.28 | 10.48° 4 3.18| 332 | 345| 358 | 3.87 ® | 12,100
8557483 0.3 X R0.05 X 1 45 1 0.25| 8 0.28 | 13.06° 4 1.06 | 1.13| 1.19| 1.25| 1.37 [ J 9,630
8557484 0.3 X R0.05 X 1.5 | 45 |0.25| 8.5 |0.28 | 12.32° 4 159 | 168| 1.77| 1.84| 1.99 [ J 9,630
8557485 0.3 X R0.05 X 2 45 1 0.25| 9 0.28 | 11.65° 4 212 | 223 | 233 | 242 | 261 [ J 9,630
8557486 0.3 X R0.05 X25 | 45 |0.25| 9.5 |0.28 | 11.05° 4 265| 278| 289 | 3 324 | D|O| 12,100
8557487 0.3 X R0.05 X 3 45 10.25| 10 0.28 | 10.51° 4 3.18| 332| 344| 357| 386 | A | @| 12,100
8557488 0.4 X R0.02 X 1 45 |1 0.3 8.2 037 | 1241° 4 1.08| 117 | 1.28| 1.38| 1.62 o 6,450
8557489 04X R0.02X15 | 45 |03 8.7 1037 | 11.71° 4 162| 176 | 1.89| 203| 232 ® 6,450
8557490 0.4 X R0.02 X 2 45 |1 0.3 9.2 | 037 | 11.09° 4 216 | 233 | 25 267 | 3 o 6,450
8557491 0.4X R0.02X25 | 45 |03 9.7 | 037 | 10.53° 4 2.7 29 3.1 329| 366 | A | @ 6,450
8557492 0.4 X R0.02 X3 45 103 |10.2 | 0.37 | 10.03° 4 3.24| 347 | 3.69| 39 4.31 o 6,450
8557493 0.4 X R0.02 X 4 45 103 | 112037 | 9.15° 4 431 | 459| 485| 5.1 5.57 o 6,450
8557494 0.4 X R0.05 X 1 45 103 8.2 | 037 | 1245° 4 1.08| 117 | 1.27| 137| 16 [ J 6,450
8557495 0.4X R0.05X1.5 | 45 | 0.3 8.7 | 037 | 11.75° 4 162 1.75| 1.89| 2.03| 231 |D|O 6,450
8557496 0.4 X R0.05 X 2 45 103 9.2 1037 | 11.12° 4 216 | 233| 249| 266| 299 | A | @ 6,450
8557497 0.4 X R0.05X25 | 45 | 0.3 9.7 | 0.37 | 10.56° 4 2.7 2.9 3.09| 3.28| 3.65 O 6,450
8557498 0.4 X R0.05 X 3 45 /0.3 | 10.2 | 0.37 | 10.05° 4 324 | 3.46| 368| 3.89| 43 O 6,450
8557499 0.4 X R0.05 X4 45 103 [ 1121037 | 9.17° 4 431 | 459| 485]| 5.1 5.56 o 6,450
8557500 0.4 X R0.1 X1 45 |03 8.2 | 037 | 12.51° 4 107 | 1.16| 1.26| 136| 158 A | @ 6,450
8557501 0.4 X R0.1 X2 45 |03 9.2 1037 | 11.18° 4 216 | 232 | 248 | 265| 2.98 o 6,450
8557502 04X R0.1 X3 45 /0.3 |[10.2 | 0.37 | 10.1° 4 323 | 346 | 367 | 3.88| 4.29 D O 6,450
8557503 04X R0.1 X4 45 103 [11.2 1037 | 9.21° 4 4.3 458 | 4.84| 509| 555 O 6,450

- PA VDR p12ZTE TS, See p.12 for explanation of icons.
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Note: If there is no value in the actual effective length (Le column) for the work gradient angle a , it indicates no interference.
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m B{iI:mm Unit:mm

IR AR NN o5 | R | || | BE THAEYiE  ornolHIRERARIET | am | mems
EDP No. DC X RE X LU LF | APMX DN Bk DCON 05 T 15° > 3 Stock (Yen)
8557504 0.5 X R0.02 X 1 45 | 04 8 0.46 | 12.39° 4 1.08| 117 1.26| 137 | 1.59 [ ) 5,290
8557505 0.5 X R0.02 X 2 45 | 04 9 0.46 | 11.04° 4 216 | 232 | 248 | 264 | 297 [ ) 5,290
8557506 0.5 X R0.02 X 3 45 |04 | 10 0.46 9.96° 4 323 | 345| 3.67| 3.87| 427 | A | @ 5,290
8557507 0.5 X R0.02 X 4 45 |04 |11 0.46 9.07° 4 43 457 | 483 | 507| 553 [ ) 5,290
8557508 0.5 X R0.02 X 5 45 |04 | 12 0.46 8.32° 4 536 | 568 | 598 | 6.25| 6.77 [ ) 5,290
8557509 0.5 X R0.02 X 6 45 |04 |13 0.46 7.69° 4 642 | 6.79| 711| 741 | 802 | D | O 5,290
8557510 0.5 X R0.05 X 1 45 | 04 8 0.46 | 12.43° 4 1.08| 1.16| 126 | 1.36| 1.58 [ ) 5,290
8557511 0.5 X R0.05 X 2 45 | 04 9 0.46 | 11.08° 4 215 | 231 | 247 | 264 | 296 A [ ) 5,290
8557512 0.5 X R0.05 X 3 45 |04 | 10 0.46 9.99° 4 3.23 | 345| 3.66| 3.87| 4.27 ( J 5,290
8557513 0.5 X R0.05 X 4 45 |04 | 11 0.46 9.09° 4 4.3 457 | 482 | 5.07| 552 [ J 5,290
8557514 0.5 X R0.05 X 5 45 |04 | 12 0.46 8.34° 4 536 | 568| 597| 6.25| 6.77 | D | O 5,290
8557515 0.5 X R0.05 X 6 45 |04 | 13 0.46 7.71° 4 642 | 6.79| 7.11| 741 | 8.01 [ J 5,290
8557516 0.5X R0.1 X1 45 | 04 8 0.46 | 12.5° 4 1.07| 115] 1.24| 1.34| 1.55 [ J 5,290
8557517 0.5 X R0.1 X2 45 | 04 9 046 | 11.13° 4 215| 231 | 246| 262| 295 | A | @ 5,290
8557518 0.5X R0.1 X3 45 |04 | 10 0.46 | 10.03° 4 3.22| 344 | 3.65| 386 | 4.25 [ ) 5,290
8557519 0.5X R0.1 X4 45 104 | 11 0.46 9.13° 4 429 | 456 | 482 | 506 | 551 [ ) 5,290
8557520 0.5X R0.1 X5 45 |04 | 12 0.46 8.37° 4 536| 568 | 597 | 6.24| 6.76 D O 5,290
8557521 0.5X R0.1 X6 45 |04 |13 0.46 7.73° 4 642 | 6.78| 7.1 74 8 O 5,290
8557522 0.6 X R0.1 X2 45 | 048| 8.8 | 0.55 | 11.08 4 214 | 229 | 245| 26 2.92 @ 5,290
8557523 0.6 X R0.1 X4 45 1 048| 10.8 | 0.55 9.05° 4 428 | 455| 479| 503| 548| A | @ 5,290
8557524 0.6 X R0.1 X6 45 1048|128 | 0.55 7.64° 4 641 | 6.76 | 7.08| 737 | 797 [ ) 5,290
8557525 0.7 X R0.02 X 2 45 | 0.55| 86 | 0.65 | 10.9° 4 215| 231 | 246 | 262 | 294 A [ ) 5,930
8557526 0.7 X R0.02 X 4 45 | 0.55| 10.6 | 0.65 8.88° 4 429 | 455| 481 | 505| 55 [ ) 5,930
8557527 0.7 X R0.02 X 6 45 | 0.55| 12.6 | 0.65 7.48° 4 641 | 677 | 7.09| 738| 798 | D | O 5,930
8557528 0.7 X R0.05 X 2 45 | 0.55| 8.6 | 0.65 | 10.94° 4 215 23 246 | 262 | 293 A [ J 5,930
8557529 0.7 X R0.05 X 4 45 | 0.55| 10.6 | 0.65 8.9° 4 428 | 455| 48 5.04 | 5.49 [ J 5,930
8557530 0.7 X R0.05 X 6 45 | 0.55|12.6 | 0.65 7.5° 4 641 | 6.76 | 7.08| 7.38| 798 | D | O 5,930
8557531 0.7 X R0.1 X2 45 | 0.55| 8.6 | 0.65 | 10.99° 4 214 | 229 | 245| 26 2.92 A [ J 5,930
8557532 0.7 X R0.1 X4 45 | 0.55| 10.6 | 0.65 8.94° 4 428 | 455| 479 | 5.03| 548 [ J 5,930
8557533 0.7 XR0.1 X6 45 | 0.55|12.6 | 0.65 7.53° 4 641 | 6.76 | 7.08| 737| 797 | D|O 5,930
8557534 0.8 X R0.1 X4 45 | 0.65| 104 | 0.75 8.83° 4 428 | 455| 479 | 5.03| 548 [ ) 5,930
8557535 0.8X R0.1 X6 45 1065|124 | 0.75 741° 4 641| 6.76 | 7.08| 737 | 797 [ 5,930
8557536 0.8XR0.2 X4 45 | 065|104 | 0.75 8.9° 4 428 | 453 | 478| 501| 546 | A | @ 5,930
8557537 0.8 XR0.2 X6 45 | 065|124 | 0.75 7.47° 4 6.4 6.75| 7.06| 7.36| 7.94 [ ) 5,930
8557538 0.8 X R0.2 X8 45 | 0.65| 144 | 0.75 6.43° 4 852 | 894 | 931 | 9.66|1043 [ ) 6,150
8557539 0.9 X R0.1 X4 45 | 0.7 | 10.2 | 0.85 8.71° 4 428 | 455| 479 | 5.03| 548 A [ ) 6,740
8557540 0.9 X R0.1 X8 45 | 0.7 | 142 | 0.85 6.27° 4 852 | 895| 932 | 9.67|1045 [ ) 6,740
8557541 1 X R0.05 X4 45 |08 | 10 0.94 | 857° 4 428 | 454 | 478| 5.02| 546 [ ) 4,540
8557542 1 X R0.05 X6 45 |08 |12 0.94 7.16° 4 6.4 6.75| 706 | 735| 7.95 A [ ) 4,970
8557543 1 XR0.05X8 45 |08 | 14 094 | 6.14° 4 851 | 893 | 93 9.65|10.43 [ J 4,970
8557544 1 X R0.05X10 45 |08 | 16 0.94 | 5.38° 4 10.61 | 11.1 11.52]11.95|12.92 [ J 4,970
8557545 1 X R0.05X12 45 |08 | 18 094 | 478 4 12.7113.26 | 13.74 | 1425|1541 | D | O 4,970
8557546 1 XR0.1 X4 45 |08 | 10 0.94 | 861° 4 427 | 453 | 477| 501 | 545 [ J 4,540 2
8557547 1 XR0.1 X6 45 |08 | 12 0.94 7.18° 4 639 | 6.74| 7.05| 7.34| 793 [ J 4,970 %
8557548 1 XR0.1 X8 45 108 |14 0.94 | 6.16° 4 851 | 893 | 93 9.65|10.42 [ J 4,970 =
8557549 1 XR0.1 X10 45 |08 | 16 0.94 | 539° 4 10.61 | 11.1 11.52 1195|1291 [ J 4,970 3
8557550 1 XR0.1 X12 45 |08 | 18 0.94 | 479 4 12.71113.25|13.73 | 14.25 | 15.39 [ J 4,970 N
8557551 1 XR0.2 X4 45 |08 | 10 0.94 | 8.69° 4 427 | 452 | 476| 499 | 542 [ ) 4,540 K
8557552 1 XR0.2 X6 45 |08 | 12 0.94 7.24° 4 639 | 6.73| 7.04| 733 | 791 @ 4,970 Q
8557553 1 XR0.2 X8 45 108 | 14 094 | 6.2° 4 8.5 892 | 9.29| 9.63|10.4 @ 4,970 R"
8557554 1 XR0.2 X10 45 |08 | 16 0.94 | 542 4 1061 [11.09| 1151|1193 |1288 | A | @ 4,970 N
8557555 1 XR0.2 X12 45 |08 | 18 0.94 | 4.82° 4 12.7 |13.24 | 13.72 | 14.23 | 15.37 [ ) 4,970 o
8557556 1 XR0.2 X16 55 108 | 22 0.94 | 3.94° 4 16.89 | 17.53 | 18.16 | 18.83 | 20.34 [ ) 4,970
8557557 1 XR0.2 X20 55 108 | 26 0.94 | 3.33° 4 21.05|21.81 | 22.59 | 23.43 | 25.32 [ ) 4,970
8557558 1 XR0.3 X4 45 |08 | 10 0.94 | 877° 4 426 | 451 | 474 | 497 | 54 @ 4,540
8557559 1 XR03 X6 45 |08 |12 0.94 7.3° 4 638 | 6.72| 7.03| 731 | 7.89 [ J 4,970
8557560 1 XR03 X8 45 |08 | 14 094 | 6.24° 4 8.5 891 | 9.27 | 9.62|10.37 o 4,970
8557561 1 XR03 X10 45 |08 | 16 094 | 5.46° 4 106 |11.08 115 | 1192|1286 o 4,970
8557562 1 XR03 X12 45 |08 | 18 0.94 | 484 4 12.7 |13.24|13.71 | 14.22|15.35 [ ) 5,110
O =1FETER O=#EEEER(FEEZCERTIL.)
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EDP No. DC X RE X LU LF | APMX DN ok DCON 05° 1 15° > 3 Stock (Yen)
8557563 1.2 X R0.2 X 6 45 |1 116 | 1.14 6.98° 4 639 | 6.73| 7.04| 733 | 791 o 4,970
8557564 1.2 X R0.2 X 8 45 |1 136 | 1.14 5.95° 4 8.5 892 | 9.29| 9.63|104 A o 4,970
8557565 1.2 X R0.2 X 10 45 |1 156 | 1.14 5.19° 4 10.61 | 11.09 | 11.51 | 11.93 | 12.88 o 5,110
8557566 1.2 X R0.3 X 6 45 |1 116 | 1.14 7.04° 4 638 | 6.72| 7.03| 731| 7.89 ® 5,110
8557567 1.2 X R0.3 X 8 45 |1 13.6 | 1.14 5.99° 4 8.5 891 | 9.27| 9.62|10.37 D O 5,110
8557568 1.2 X R0.3 X 10 45 |1 156 | 1.14 5.22° 4 106 |11.08 115 |11.92|12.86 O 5,110
8557569 1.5 X R0.2 X 6 45 | 1.2 | 11 1.43 6.57° 4 638 | 6.71| 7.02| 7.3 7.88 o 4,840
8557570 1.5 X R0.2 X 8 45 | 1.2 |13 1.43 5.56° 4 849 | 89 9.26| 9.6 |10.37 o 5,110
8557571 1.5 X R0.2 X 10 45 | 1.2 |15 1.43 4.81° 4 1059 | 11.07 | 1148 | 11.9 | 12.85 o 5,110
8557572 1.5 X R0.2 X 12 45 | 1.2 | 17 1.43 4.25° 4 12.69 | 13.22 | 13.7 | 142 | 1534 o 5,110
8557573 1.5 X R0.2 X 16 50 | 1.2 |21 1.43 3.44° 4 16.87 | 17.51 | 18.13 | 18.8 | 20.31 A o 5,110
8557574 1.5 X R0.3 X 6 45 | 1.2 | 11 1.43 6.63° 4 6.37 | 6.7 701 | 729 | 7.86 o 4,840
8557575 1.5 X R0.3 X 8 45 | 1.2 |13 1.43 5.6° 4 848 | 889 | 9.25| 9.59|10.34 o 5,110
8557576 1.5 X R0.3 X 10 45 | 1.2 |15 1.43 4.85° 4 10.59 | 11.06 | 11.47 | 11.89 | 12.83 o 5,110
8557577 1.5 X R0.3 X 12 45 | 1.2 |17 1.43 427° 4 12.68 | 13.21 | 13.69 | 14.19 | 15.32 o 5,110
8557578 1.5 X R0.3 X 16 50 | 1.2 |21 1.43 3.45° 4 16.86 | 17.5 | 18.12 | 18.79 | 20.29 o 5,110
8557579 2 XR0.1X 8 50 | 1.6 | 121|192 4.77° 4 848 | 889 | 9.25| 9.59|10.37 o 5,110
8557580 2 X R0.1 X 10 50 [ 1.6 | 14.1 | 1.92 4.09° 4 10.58 | 11.05| 1147 | 11.89 | 12.85 o 5,110
8557581 2 X R0.1 X 12 50 1.6 | 16.1 | 1.92 3.58° 4 12.68 | 13.21 | 13.68 | 14.19 | 15.34 o 5,110
8557582 2 X R0.1 X 16 50 | 1.6 | 20.1 | 1.92 2.87° 4 16.85|17.49|18.12 | 18.79 — ® 5,110
8557583 2 X R0.1 X 20 60 | 1.6 |24.1 | 1.92 2.39° 4 21.02 | 21.77 | 22.55 | 23.39 — o 5,110
8557584 2 X R0.1 X 25 60 | 1.6 |29.1 |1.92 1.98° 4 26.2 |27.12 | 28.09 - — o 5,110
8557585 2 XR0.2X 8 50 | 1.6 | 121|192 4.81° 4 848 | 8.88| 9.24| 9.58|10.34 o 5,110
8557586 2 X R0.2 X10 50 | 1.6 | 14.1 | 1.92 4.12° 4 1058 | 11.05 /1146 | 11.88 | 12.83 o 5,110
8557587 2 X R0.2 X12 50 | 1.6 |16.1 | 1.92 3.6° 4 12.67 | 13.2 | 13.67 | 14.18 | 15.31 o 5,110
8557588 2 X R0.2 X16 50 | 1.6 |20.1 | 1.92 2.88° 4 16.85|17.48 | 18.11 | 18.78 — [ J 5,110
8557589 2 X R0.2 X 20 60 | 1.6 |24.1 | 1.92 24° 4 21.01 | 21.76 | 22.54 | 23.38 — [ J 5,110
8557590 2 X R0.2 X 25 60 | 1.6 |29.1 | 1.92 1.99° 4 26.2 | 27.11 | 28.08 — — Al@® 5,110
8557591 2 XR03X 8 50 | 1.6 |12.1|1.92 4.85° 4 847 | 887 | 9.23 | 9.56|10.32 o 5,110
8557592 2 X R0.3 X 10 50 | 1.6 | 14.1 | 1.92 4.15° 4 10.57 | 11.04 1145|1186 |12.8 o 5,110
8557593 2 X R03 X 12 50 | 1.6 |16.1 | 1.92 3.63° 4 12.67 | 13.19 | 13.66 | 14.16 | 15.29 o 5,110
8557594 2 X R03 X 16 50 | 1.6 |20.1 | 1.92 2.9° 4 16.85|17.48 | 18.1 18.76 — o 5,110
8557595 2 X R0.3 X 20 60 [ 1.6 | 24.1 | 1.92 241° 4 21.01 | 21.75 | 22.53 | 23.36 — o 5,110
8557596 2 XR05X 8 50 [ 1.6 | 12.1 | 1.92 4.93° 4 846 | 885| 9.2 9.54 | 10.27 o 5,110
8557597 2 X R0.5 X 10 50 [ 1.6 | 14.1 | 1.92 4.21° 4 10.56 | 11.02 | 11.42 | 11.83 | 12.76 ® 5,110
8557598 2 X R0.5 X 12 50 | 1.6 |16.1 | 1.92 3.67° 4 12.66 | 13.18 | 13.64 | 14.13 | 15.24 ® 5,110
8557599 2 X R0.5 X 16 50 | 1.6 | 20.1 | 1.92 2.92° 4 16.84 | 17.46 | 18.07 | 18.73 — o 5,110
8557600 2 X R0.5 X 20 60 | 1.6 |24.1 |1.92 243° 4 21 21.74 | 22.51 | 23.33 — o 5,110
8557601 2 X R0.5 X 25 60 | 1.6 |29.1 | 1.92 2.01° 4 26.19 | 27.09 | 28.05 | 29.08 — [ J 5,110

« PAIVDFHBEp12ZTETEL. See p.12 for explanation of icons. @ =1RHEEER O=#{RHEEER(EEZCHRER TTL.)
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EDP No. DC X RE X LU LF APMX DN Gk DCON 05° 1° 15° e 3° Stock (Yen)
8557602 2.5 X R0.2 X 10 55 |2 13.1 | 24 3.33° 4 10.55 | 11.01 | 11.41 | 11.83 | 12.78 [ J 5,290
8557603 2.5 X R0.2 X 20 55 |2 23.1 | 24 1.88° 4 20.98 | 21.72 | 22.5 = = A [ ) 5,480
8557604 2.5 X R0.5 X 10 55 |2 13.1 | 24 3.4° 4 10.54 | 10.98 | 11.38 | 11.79 | 12.71 ( J 5,290
8557605 2.5 X R0.5 X 20 55 |2 23.1 | 24 1.9° 4 20.97 | 21.7 | 22.46 — = ( J 5,480
8557606 3 XR02X 8 55 |25 | 13.8 | 2.85 6.28° 6 841 | 877 | 9.11| 9.44110.19 [ ) 4,390
8557607 3 X R0.2 X 12 55 |25 | 17.8 | 2.85 4.86° 6 12.59 | 13.07 | 13.54 | 14.04 | 15.16 [ ) 5,290
8557608 3 X R0.2 X 16 55 |25 | 218 | 285 3.97° 6 16.75 1 17.35|17.97 | 18.64 | 20.14 A o 6,590
8557609 3 X R0.2 X 20 55 |25 | 25.8 | 2.85 3.35° 6 20.9 |21.63 224 |23.24)|25.11 [ J 6,590
8557610 3 X R0.2 X 25 70 | 2.5 | 30.8 | 2.85 2.81° 6 26.08 | 26.98 | 27.95 | 28.99 — [ ) 6,590
8557611 3 X R0.2 X 30 70 |25 | 35.8 | 2.85 2.41° 6 31.25 (3233|3349 | 34.74 — [ ) 7,390
8557612 3 X R0.2 X35 70 |25 |40.8 | 2.85 2.12° 6 36.41 | 37.68 | 39.03 | 40.49 - D|O 8,300
8557613 3 X R03 X 12 55 125 | 178 | 285 | 4.89° 6 12.58 | 13.07 | 13.53 | 14.02 | 15.14 [ J 5,290
8557614 3 X R03 X 16 55 |25 | 21.8 | 2.85 3.99° 6 16.75|17.34 | 17.96 | 18.62 | 20.11 [ ) 6,590
8557615 3 X R0.3 X 20 55 |25 | 25.8 | 2.85 3.37° 6 209 |21.62|2239(2322(2508 A | @ 6,590
8557616 3 X R0.3 X 25 70 |25 | 308 | 2.85 2.82° 6 26.07 | 26.97 | 27.94 | 28.97 - [ J 6,590
8557617 3 X R0.3 X 30 70 | 2.5 | 35.8 | 2.85 2.42° 6 31.24 | 32.32 | 33.48 | 34.72 - [ J 7,390
8557618 3 X R0.3 X35 70 | 2.5 | 40.8 | 2.85 2.12° 6 36.41 | 37.67 | 39.02 | 40.47 — D|O 8,300
8557619 3 X R0.5 X 12 55 |25 | 17.8 | 2.85 4.94° 6 12.57 | 13.05 | 13.51 | 13.99 | 15.09 [ ) 5,290
8557620 3 X R0.5 X 16 55 |25 | 218 | 285 4.02° 6 16.74 | 17.33 | 17.94 | 18.59 | 20.06 [ ) 6,590
8557621 3 X R0.5 X 20 55 |25 | 25.8 | 2.85 3.39° 6 20.89 | 21.61 2237 23,19 (2504 | A | @ 6,590
8557622 3 X R0.5 X 25 70 | 2.5 | 30.8 | 2.85 2.83° 6 26.07 | 26.96 | 27.91 | 28.94 — [ ) 6,590
8557623 3 X R0.5 X 30 70 |25 | 35.8 | 2.85 2.43° 6 31.24 | 32.31 | 33.46 | 34.69 — [ ) 7,390
8557624 3 X R0.5 X 35 70 |25 |40.8 | 2.85 2.13° 6 364 |37.66 |39 40.44 - D| O 8,300
8557625 4 X R0.2 X 16 60 | 3.2 | 20 384 | 29° 6 16.74 | 17.34 | 17.96 | 18.62 = ( J 6,590
8557626 4 X R0.2 X 20 60 (3.2 |24 3.84 | 241° 6 20.89 | 21.62 | 22.39 | 23.22 — [ ) 6,590
8557627 4 X R0.2 X 25 60 | 3.2 | 29 384 | 2° 6 26.06 | 26.96 | 27.93 = = @ 6,590
8557628 4 X R0.2 X 30 75 |32 | 34 3.84 1.7° 6 31.23 | 32.31 | 33.47 = = [ ) 7,390
8557629 4 X R0.2 X 40 75 [ 3.2 |44 3.84 1.31° 6 41.57 | 43.01 = = = Al@® 8,300
8557630 4 X R0.3 X 16 60 | 3.2 | 20 3.84 | 292° 6 16.74 | 17.33 | 17.95 | 18.61 — [ ) 6,590
8557631 4 X R0.3 X 20 60 | 3.2 | 24 3.84 | 242 6 20.89 | 21.61 | 22.38 | 23.21 = [ ) 6,590
8557632 4 X R0.3 X 25 60 [3.2 |29 3.84 2° 6 26.06 | 26.96 | 27.92 = = [ ) 6,590
8557633 4 X R0.3 X 30 75 |32 | 34 3.84 1.71° 6 31.23 | 32.31 | 33.46 = = ( J 7,390
8557634 4 X R0.3 X 40 75 [ 3.2 |44 3.84 1.32° 6 41.56 | 43 — — = D|O 8,300
8557635 4 X R0.5 X 16 60 | 3.2 | 20 3.84 | 295° 6 16.73 | 17.32 | 17.92 | 18.58 = [ ) 6,590
8557636 4 X R0.5 X 20 60 | 3.2 | 24 3.84 | 244 6 20.88 | 21.59 | 22.36 | 23.18 = A [ ) 6,590
8557637 4 X R0.5 X 25 60 | 3.2 | 29 3.84 | 2.02° 6 26.05 | 26.94 | 27.9 | 28.93 = ( J 6,590
8557638 4 X R0.5 X 30 75 | 3.2 | 34 3.84 1.72° 6 31.22 | 32.29 | 33.44 — = [ ) 7,390
8557639 4 X R0.5 X 40 75 | 3.2 | 44 3.84 1.32° 6 41.56 | 42.99 — — = D|O 8,300
8557640 4 X R0.5 X 50 90 | 3.2 | 54 3.84 1.08° 6 51.89 | 53.69 — = = [ ) 9,300
8557641 4 XR1 X16 60 | 3.2 | 20 3.84 | 3.02° 6 16.71 | 17.28 | 17.87 | 185 | 19.93 ( J 6,590
8557642 4 XR1 X20 60 (3.2 |24 3.84 | 25° 6 20.86 | 21.56 | 22.3 | 23.1 — A ( J 6,590
8557643 4 XR1 X25 60 | 3.2 | 29 3.84 | 2.05° 6 26.04 | 26.91 | 27.85 | 28.85 = [ ) 6,590
8557644 4 XR1 X30 75 | 3.2 | 34 3.84 1.74° 6 31.2 [32.26|33.39 = = [ ) 7,390
8557645 4 XR1 X40 75 | 3.2 | 44 3.84 1.34° 6 41.54 | 42.95 = = = [ ) 8,300
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AE-CPR4-H HIHIFEHFEEETR cuiinsconiion

%ﬁtﬂﬁu Regular Milling

G- T/ \— RV HEH SHES
*&ﬁUM Hardened Steel-Prehardened Steel Hardened Steel Hardened Steel
Work Material PX5-NAK80-SKD61 STAVAX - HPM38 SKH51-YXR7-HAP40
(~45HRC) (~55HRC) (~66HRC)
DC Lo min)  (mm/min) ™M minY | (mm/min) | ™ (mm) min)  (mm/min) ™™
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
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
R0.05 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 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
R0.02 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.05 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 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
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R Hardened Steel-Prehardened Steel Hardened Steel Hardened Steel
Work Material PX5-NAK80-SKD61 STAVAX - HPM38 SKH51-YXR7-HAP40
(~45HRC) (~55HRC) (~66HRC)
5 TR EDE TIR %D & e EDE
9[;{? RE EEE @flf;%jg L’FOEQEJ’E @f;:;%jlﬁ L::De;lg (ggﬂ (g :1) @iﬁ;ﬂﬁ L?e?d?
(min™) (mm/min) (min™) (mm/min) (min™) (mm/min)
2 29,000 . 26,000 1,220 0.012 0.18 21,500 .
0.6 | RO.1 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
2 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 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
2 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 | R0.05 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
RO.T 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
0.8 4 23,500 1,500 0.038 0.288 20,500 1,200 0.032 0.24 17,000 860 0.019 0.192
RO.2 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
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
6 20,500 | 1,580 0.006 0.252 18,000 1,260 0.005 0.21 15,500 920 0.003 0.168
R0.05 8 18,000 1,200 0.004 0.216 15,500 980 0.003 0.18 13,500 710 0.002 0.144
10 16,500 980 0.002 0.108 14,500 800 0.002 0.09 12,500 570 0.001 0.072
12 15,500 860 0.001 0.072 13,500 690 0.001 0.06 11,500 510 0.001 0.048
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
6 20,500 1,580 0.012 0.252 18,000 1,260 0.01 0.21 15,500 920 0.006 0.168
RO.1 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
1 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
8 18,000 1,200 0.014 0.216 15,500 980 0.012 0.18 13,500 710 0.007 0.144
RO.2 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
20 10,000 440 0.004 0.029 8,900 350 0.003 0.024 7,650 260 0.002 0.019
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
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
12 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 0.432 18,000 1,580 0.04 0.36 14,500 | 1,110 0.024 0.288
RO.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

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 Hardened Steel-Prehardened Steel Hardened Steel Hardened Steel
Work Material PX5-NAK80-SKD61 STAVAX - HPM38 SKH51-YXR7-HAP40
(~45HRC) (~55HRC) (~66HRC)
y EEEE EDEE EEEE | EDEE EEREE XDEE
SME | Rp |BRR : = ap o d ap ae d J ap
e 1 ?ﬁﬁ?‘) (mfffmin) (o) frﬁ?r?‘) (mlr:ﬁ/emin) (o) (mm) (Sgier?‘) (mlr::fmin) (i)

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
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
R0.2 | 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
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 0382 | 12,500 | 1,130 0.023 0.306
R0.3 | 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
16 9,150 800 0.012 0.134 8,650 690 0.01 0.112 7,150 480 0.006 0.09
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
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

15

RO 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
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
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
RO.2 12 11,500 | 1,730 0.024 0.504 | 11,500 | 1,580 0.02 0.42 10,000 | 1,220 0.012 0.336

16 10,000 | 1,350 0.014 0432 | 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
2 25 8,600 950 0.005 0.144 8,600 840 0.004 0.12 7,650 660 0.002 0.096
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
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
R0.3 | 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 0432 | 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
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
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

RO:5 16 10,000 | 1,350 0.026 0.432 | 10,000 | 1,200 0.022 0.36 8,900 950 0.013 0.288
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
RO.2 10 11,500 | 2,400 0.048 0.9 10,500 | 1,800 0.04 0.75 9,150 | 1,500 0.024 0.6
25 20 8,900 | 1,500 0.024 0.54 8,000 | 1,110 0.02 0.45 7,150 950 0.012 0.36
RO.5 10 11,500 | 2,400 0.09 0.9 10,500 | 1,800 0.075 0.75 9,150 | 1,500 0.045 0.6

20 8,900 | 1,500 0.044 0.54 8,000 | 1,110 0.037 0.45 7,150 950 0.022 0.36
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4 Hardened Steel-Prehardened Steel Hardened Steel Hardened Steel
Work Material PX5-NAK80-SKD61 STAVAX - HPM38 SKH51-YXR7-HAP40
(~45HRC) (~55HRC) (~66HRC)
) = 03 =S S TF S N3
A | e |BIR B S il o o
(min™) (mm/min) (min™) (mm/min) (min™) (mm/min)
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
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
R0.2 | 20 7400 | 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
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
3 RO3 20 7400 | 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
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 6,300 990 0.031 0.576
RO5 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
16 7,150 | 2,050 0.048 1.44 6,450 1,550 0.04 1.2 5,000 970 0.024 0.96
20 6,750 1,950 0.038 1.224 6,100 1,450 0.032 1.02 4,750 910 0.019 0.816
R0.2 | 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
16 7,150 | 2,050 0.072 1.44 6,450 1,550 0.06 1.2 5,000 970 0.036 0.96
20 6,750 1,950 0.058 1.224 6,100 1,450 0.048 1.02 4,750 910 0.029 0.816
R0.3 | 25 5950 | 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
4 16 7,150 | 2,050 0.09 1.44 6,450 1,550 0.075 1.2 5,000 970 0.045 0.96
20 6,750 | 1,950 0.072 1.224 6,100 1,450 0.06 1.02 4,750 910 0.036 0.816
RO5 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
16 7,150 | 2,050 0.144 1.44 6,450 1,550 0.12 1.2 5,000 970 0.072 0.96
20 6,750 1,950 0.12 1.224 6,100 1,450 0.1 1.02 4,750 910 0.06 0.816
R1 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 E
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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 / 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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ﬁ“ﬁtﬂ‘ﬁ“ (%E%?H:J:U-BHI) Side Milling (Contour Line Finish Milling)

SAEH- TUII\— R SRE EER=E ]
A Hardened Steel-Prehardened Steel Hardened Steel Hardened Steel
Work Material PX5-NAK80-SKD61 STAVAX - HPM38 SKH51-YXR7-HAP40
(~45HRC) (~55HRC) (~66HRC)
/ = 0 = %07 = 0
42| e BT St SRt ap T | 3 | 2 (R
(min™) (mm/min) (min™) (mm/min) (min™) (mm/min)
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
R0.05 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
R0.05 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
R0.02 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
R0.05 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
R0.02 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.05 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.T 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
1. 848, RILY IFBIED S 2 EEDEVDDZESERATEL.
2. YIEHF KB [T U T T 7 T O—K e FIEEDMEVEIEBHEZE SER TSV BE#HOYHEITE. MQL (FMILZRANI—-5U N &
HEWEULET,
3. EXR(E EFEHNT (AIE) ORFOMEVIITHRTOERTY . NI, #iHblt. O—JFRFEORRICKD . BEIEE. XD RE.
PHARS ZRETE L,

4. UUD. K8, ERSVHIEDREY 2155, HEERE. X DEE. HARS ZR/ET 0.

5. ZYBAKD 7 7O—-FiHEE LT HIl (NUAI) (&R (52 7) TONMTIZHEH LET
6. 0.5 RitidpDWEL/D (7 AR KE) B 10LLETIF D FHNFEFDIERTITET 2T ENGDXIDT. YHIKRZ R TR DB ZITOTTEL,
7. MIHEEZEREINDBEGF. DEERE. EDEE. VIABZINZ TEATEL.

8. MEEENREY DI5G(F. HEEE SXDEEZ ERICH U THULETTIFTRE.

@ | NEXT )




- TU/\— R BRI EEN=E
4 Hardened Steel-Prehardened Steel Hardened Steel Hardened Steel
Work Material PX5-NAK80-SKD61 STAVAX - HPM38 SKH51-YXR7-HAP40
(~45HRC) (~55HRC) (~66HRC)
4 TR, EDIR TR EDIRE e EDE
9[;{? RE EEE @flf;%jg L’FOEQEJ’E @f;:;%jlﬁ L::De;lg (ggﬂ (g :1) @iﬁ;ﬂﬁ L?e?d?
(min™) (mm/min) (min™) (mm/min) (min™) (mm/min)
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
0.6 | RO.1 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
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
R0.02 | 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 0.007 0.026 | 26,000 1,560 0.006 0.022 24,000 | 1,220 0.004 0.018
0.7 | R0.05 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
RO.T 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
0.8 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
RO.2 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
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
R0.0O5| 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
12 18,000 1,010 0.004 0.016 16,000 840 0.003 0.013 15,000 660 0.002 0.01
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
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
RO.1 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
1 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
8 21,000 | 1,430 0.014 0.025 19,000 1,190 0.012 0.021 17,500 930 0.007 0.017
RO.2 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
20 12,000 510 0.004 0.011 11,000 420 0.003 0.009 10,000 330 0.002 0.007
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 g
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 z
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 g
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 n
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 K
’ 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 N\
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 {2
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 f\\
o

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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N FROM |
ﬁu@tﬂ‘ﬁ“ (%E*l?ttiljﬂ]ﬂl) Side Milling (Contour Line Finish Milling)

EH- TUIN\— R SRE BB
A Hardened Steel-Prehardened Steel Hardened Steel Hardened Steel
Work Material PX5-NAK80-SKD61 STAVAX - HPM38 SKH51-YXR7-HAP40
(~45HRC) (~55HRC) (~66HRC)
y EEEE EDEE EEEE | EDEE EEREE XDEE
SME | Rp |BRR : = ap o d ap ae d J ap
e 1 ?ﬁﬁ?‘) (mfffmin) (o) frﬁ?r?‘) (mlr:ﬁ/emin) (o) (mm) (Sgier?‘) (mlr::fmin) (i)

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
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
R0.2 | 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

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
R0.3 | 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
16 11,000 960 0.014 0.026 | 10,000 800 0.012 0.022 8,650 590 0.007 0.018

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
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

15

RO 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

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

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

RO.2 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
2 25 11,000 | 1,200 0.007 0.032 | 11,000 | 1,050 0.006 0.027 | 10,000 870 0.004 0.022

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
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
RO.3 | 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

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
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

RO.5 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

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
RO.2 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

25 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
RO5 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

20 10,000 | 1,730 0.036 0.062 | 10,000 | 1,340 0.03 0.052 9450 | 1,250 0.018 0.042

1. 1. IRILY SISO S DBEDOEVBDZESERATEL,

2. UIHGHER SB[ U T T T O— K2 FHEEDNEVIHEERZ SERT V. S#AEHEOYHEITIE. MQL (FAIL=XA -5
HREWELET,

3. ERIF. FEHINT (AE) OaEOAEVIITIHRIRTORERTY . NI, #EA. O—JREEOINRICKD . BEmRE. XD ®RE,
PHARS ZRBETEL,

4. UUD. K8, ERSVHIEDREY 2155, HEERE. X DEE. HARS ZR/ET 0.

5. ZYBAKD 7 7O—-FiHEE LT HIl (NUAI) (&R (52 7) TONMTIZHEH LET

6. 0.5 RitidpDWEL/D (7 AR KE) B 10LLETIF D FHNFEFDIERTITET 2T ENGDXIDT. YHIKRZ R TR DB ZITOTTEL,

7. MIHEEZEREINDBEGF. DEERE. EDEE. VIABZINZ TEATEL.

8. MEEENREY DI5G(F. HEEE SXDEEZ ERICH U THULETTIFTRE.
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4 Hardened Steel-Prehardened Steel Hardened Steel Hardened Steel
Work Material PX5-NAK80-SKD61 STAVAX - HPM38 SKH51-YXR7-HAP40
(~45HRC) (~55HRQC) (~66HRC)
D min)  (mm/min) ™ min") | mm/min) | ™ (mm) min)  (mm/min) ™
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
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
R0.2 | 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
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
3 RO.3 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
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
ROS 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
16 7,900 | 2,500 0.024 0.096 7,150 2,050 0.02 0.08 6,450 | 1,450 0.012 0.064
20 7450 | 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 5,950 1,650 0.02 0.072 5,350 | 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
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
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
RO.3 25 6,550 | 2,000 0.036 0.086 5,950 1,650 0.03 0.072 5,350 | 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
4 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 7450 | 2,400 0.06 0.096 6,750 1,950 0.05 0.08 6,100 | 1,350 0.03 0.064
ROS 25 6,550 | 2,000 0.06 0.086 5,950 1,650 0.05 0.072 5,350 | 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
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
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 °
R1 25 6,550 | 2,000 0.096 0.086 5,950 1,650 0.08 0.072 5,350 | 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 E
40 5,700 1,300 0.038 0.048 5,150 1,050 0.032 0.04 4,650 730 0.019 0.032 g‘
N
ThARE Iy
Depth of Cut D
D
x
D
N
a

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

AE-LNBD-H
1] FIiBERD [E

Thickness at the center

HDERZEEL TBHTETR-IVERDDINYF v EY I %= HH|

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

2| BNTER—ILRFBE

Superior ball R precision

- 180° ARE LI RIFEZTER (P412R) R R

- Secures stable R accuracy across 180° (refer p.41) v \/
+0.003 +0.005
RE=0.25 0.25<RE

3| AR+ 7 FOY THZAR

Teardrop-shaped outer periphery

BNy ITF—NICKDRTOHHEIEED AE-LNBD-H Cﬁﬁﬁal
UUDHHMEIE N, RIFBLE. N TEARE
hie k

- Strong back taper geometry enables milling by

point, which prevents chattering and chipping,
resulting in improvement of surface accuracy

A1 RBULERET 47 ROy TRKTIRESHDFREA

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

4 BN v I ORE

Superior shank accuracy

+h4237% (0/-0.004) [CXFF
- Supports h4 tolerance (0/-0.004)

5| LBIEWIR oism

Smooth Surface Treatment (refer p.41)

I—F 4 VI REDFERLWEICKD . ITEHEEHE L (RO.3LL L)

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

6 EERINVI—-YaYy

Abundant variations

261714 7 1L(R0.05 ~ R3) THRELWAINTICX AT 68

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

8




”HI 5-“_ 9 Cutting Data

ZEINMT

Stable Performance

SKD11(60HRC) ICHBWLT. BEUCEEHTR

Stable wear transition in SKD11 (60 HRC)

EFATE AE-LNBD-H it
Tool R1X10X4 Competitor
)

Work Material SKD11(60HRC)
LIEI7E EEHMT

Milling Method Scanning Line Cutting
LIHLERE . -~
Cutting Speed 107m/min(17,000min™)
AP 1,400mm/min(0.041mm/t)
YHARS - -

Depth of Cut ap=0.05mm Pf=0.1mm
LElHE] I7rJo-—

Coolant Air-blow

B FAbER WYY =Tt (HSK32)
Machine Vertical Machining Center

R&Fm

(mm) 0.10

50

100

150
YIHIRE Milling Length

= AE-LNBD-H — fthitt@A

RS 1 A DH31-SICHBUV T, BNcMR %= EIR

Competitor

ftb#tam B

Competitor

(mm) 0.06

0.05

0.04

0.03

0.02

Flank Wear 0] it TR EEH . 1

0.01

Long Tool Life Enables superior durability in hot die steel DH31-S
EHTE AE-LNBD-H fttt
Tool R1X10X4 Competitor
BRI i}

Work Material DH31-5(43HRC)
BIHEIAE RSy MIT

Milling Method Pocket Milling
LIEIERE . .
Cutting Speed 88m/min(14,000min")
Eebd EE 1,000mm/min(0.036mm/t)
HARE _ _

Depth of Cut ap=0.05mm Pf=0.1mm
EDHIHE I77J0-—

Coolant Air-blow

e WYY =0t % (HSK63)
Machine Horizontal Machining Center

Finishing

40

80

120 160
YIHIRE Milling Length

= AE-LNBD-H — fthitt@A

Enables excellent durability and surface finish in STAVAX (53 HRC)

Competitor

alwby)| N STAVAX(53HRC) [CBUV\T, BIFEHAEE N IEEEIR

200

ftb#tam B

Competitor

240 (m)

EHRAIE AE-LNBD-H {4t
Tool R1X10X4 Competitor
)

Work Material STAVAX(53HRC)
BIHEIAAE EEHMT

Milling Method Scanning Line Cutting
SIHIERE . .
Cutting Speed 150m/min(24,000min™)
oot 2,400mm/min(0.05mm/t)
hARE _ _

Depth of Cut ap=0.05mm Pf=0.1mm
=0 I7rJo—

Coolant Air-blow

{EFH IRy =PtV (HSK32)
Machine Vertical Machining Center

(mm) 0.10

0.08

Flank Wear 2 ottt B . 18

100

200
YIHIRE Milling Length

= AE-LNBD-H — fthitt@A

AE-LNBD-H

Competitor

300

ftb¥tam B

Competitor

fth41 58 A Competitor

;W )

3
o
=
=
5
3
=z
j=
c
o
-
N
A
R

avozxvy
AE-LNBD-H




T Y OVIRYIR=IWILT 2fiutel k ball type high precision finishi
EEEMRRBET Y RS ) D203 7Ro 17 2t g lone ion recioy miing A

The A Brand

R R
= vy v K K AW ER
A E - L N B D - H CARBIDE pUROREY 0003 0005  h4 T 30" peo~pT6

RE=0.25 0.25<RE

z
| Typel z /EW §
- e {%} 7@—7+—3 fffffffffffffffff
~T g | &) |aem in
I_ULH
LF
=z
- Type2 Z §
s 8 P e e e B
APMX
e ] ‘

Bfi:mm  Unit:mm

NI I IO 25 | 08 | | | BE THEE -~ ZonsotHISEEIRLT  pn| wm | e
EDP No. RE X LU X DCON LF | APMX DN ok 05 T 15° > 3| Yee | Stock (Yen)
3056100 | R0.05 X 0.2 X4 75 14.7° 0.2 0.21 | 0.21 | 0.22 | 0.23 @® | 9530
3056101 | R0O.O5X 0.3 X4 | 45 |0.08| 76 | 0.09 | 1452° | 03 031032/ 033/035] 1 |[A|@®@] 839
3056102 | R0.05 X 0.5 X4 7.8 14.07° | 053 | 0.56 | 0.59 | 0.62 | 0.67 ® | 9100
3056103 | R0.1 X 03 X4 74 1459° | 0.3 031 | 032 | 032 | 0.34 @® 5,800
3056104 | R0O.1 X 0.5 X4 7.6 14.12° | 0.53 | 0.56 | 0.58 | 0.61 | 0.65 @® 5,800
3056105 | R0O.1 X 0.75 X4 7.9 13.74° | 0.79 | 0.83 | 0.87 | 0.9 0.96 @® 5,800
3056106 | R0.1 X 1 X4 8.1 13.33° @® 5,800
3056107 | R0.1 X 1 X6 11.9 13.86° 106 1111 1115 11191 1.27 @ 82%
3056108 | R0O.1 X 1.25X4 | 45 |0.16| 84 | 0.19 | 1294° | 132 | 138 | 143 | 147 | 159 | 1 |A | @] 6,340
3056109 | R0O.1 X 1.5 X4 8.6 12.58° | 158 | 165 | 1.7 1.76 | 1.9 @ 6,340
3056110 | R0O.1 X 1.75 X4 8.9 12.23° | 1.85 | 191 | 198 | 2.05 | 2.21 @ | 7,030
3056111 | R0O.1 X 2 X4 9.1 11.9° 211 | 218 | 2.26 | 234 | 2.52 ® 7030
3056112 | R0.1 X 25 X4 9.6 11.29° | 263 | 272 | 281 | 291 | 3.14 ® 7710
3056113 | R0.1 X 3 X4 10.1 10.74° | 3.14 | 3.25 | 336 | 349 | 3.76 ® 82%
3056114 | R0.15X 0.5 X4 74 14.22° | 0.52 | 0.54 | 0.56 | 0.59 | 0.63 @® 5800
3056115 | R0O.15X 0.6 X4 75 14.04° | 063 | 0.65 | 0.68 | 0.7 0.75 @® 5800
3056116 | R0.15 X 0.75 X4 7.7 13.77°| 0.78 | 0.82 | 0.85 | 0.88 | 0.93 @® 53800
3056117 | RO.15X 1 X4 7.9 1335° | 1.05 | 1.09 | 113 | 1.16 | 1.25 @ | 5,800
3056118 | R0.15 X 1.25 X4 8.2 12.95° | 131 136 | 14 145 | 1.56 @ 6210
3056119 | R0.15X 1.5 X4 84 12.57° @ 6210
3056120 | R0.15X 1.5 X6 12.2 13.33° 157 1163 ) 168 | 1.74 | 187 ® 8690
3056121 | R0.15 X 1.75 X4 8.7 1222° | 183 | 1.9 1.96 | 203 | 2.18 ® 6210
3056122 | RO.15X 2 X4 4> 1024 8.9 0.285 11.88° | 2.09 | 2.16 | 2.24 | 231 | 249 1A ® 6210
3056123 | R0.15 X 2.25 X4 9.2 11.56° | 235 | 243 | 251 | 26 2.8 @ 6340
3056124 | R0O.15X 25 X4 9.4 11.26° | 261 | 2.7 279 | 289 | 3.11 @ 6340
3056125 | RO.15X 3 X4 9.9 10.7° 313 | 323 | 334 | 346 | 3.73 @ 6340
3056126 | R0O.15X 3.5 X4 104 10.19° | 3.65 | 3.77 | 39 4.04 | 435 @ 6,520
3056127 | RO.15X 4 X4 10.9 9.73° | 416 | 43 445 | 461 | 4.97 @® | 6,520
3056128 | R0.15 X 4.5 X4 114 9.31° | 468 | 484 | 501 | 519 | 56 ® 7030
3056129 | R0.15X 5 X4 11.9 8.92° | 5.2 537 | 556 | 5.76 | 6.22 @ 7030
« PAIVDFBFp.12ZCE TEL), See p.12 for explanation of icons. @ =iRE7LEm @=Standard stockitem

A1T—URERaICHIDREME (Le) [F p.66 ZEBRTELV . BEDFVDBDRFFHELERLET,

Note: Please refer to p.66 for the actual effective length (Le) based on the inclination angle (@) of the workpiece.
If there is no value in the actual effective length (Le column), it indicates no interference.

DLC coated carbide end mill for copper electrodes

RREODMEBEMIICHBEADLCEELIY FIIV

used in EDM Ee [
- i . , e
AE_LNBD_N %*EE{iJ:lj‘FﬁzﬂEl“Ja*‘yaﬂ'\—)bg‘fj A Scan for details
2-flute high-precision finishing long neck ball type The A Brand

]
. —_— a RIFFIMTEAEE
Excellent machined surface accuracy
EEOREMIICERT 2 ME@Z/N UV FLERAECMITS | s
icgens Y R= NUDBWVEEELY Y
ﬂﬁ]zmm DLC EEIJI\N}I] Beautiful ed i
s A - . ge without burrs

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

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

s


https://www.osg.co.jp/products/endmill/spec/ae-lnbd-n.html?utm_source=qrcode&utm_medium=n_130&utm_campaign=ae-lnbd-n

A

The A Brand

m B{I:mm  Unittmm
DN o5 | R | | | HE ToAE ~ onsaCHISEENRLET px| wm | e
EDP No. RE X LU X DCON LF APMX DN gk 05° 1 15° 2° 3° Type Stock (Yen)
3056130 | R0.2 X 0.5 X4 7.2 1427° | 051 053] 055| 057| 06 ®| 4010
3056131 | RO.2 X 0.75 X4 7.5 13.8° 078 | 0.81| 0.83| 0.86| 091 ®| 4010
3056132 | R0.2 X 0.8 x4 7.5 13.71°| 083 | 0.86| 089 092] 097 ®| 4010
3056133 | RO2 X 1 x4 7.7 13.37° ®| 4010
3056134 | RO2 X 1 X6 11.5 e I e I I e ®| 53860
3056135 | R0.2 X 1.5 X4 8.2 1257° | 156 | 162 167| 1.72| 1.84 ®| 4,060
3056136 | R0.2 X 2 X4 8.7 11.86° ®| 4110
3056137 | R02 X 2 X6 | ,o | o5 [125 | (o0 | 1282 R I Il I . | A @] 6100
3056138 | R0.2 X 25 X4 =92 | ™ 11.22° | 26 | 268 277 | 2.87| 3.09 ®| 4310
3056139 | R0.2 X 3 x4 9.7 10.65° | 3.2 | 322 | 333| 345| 3.71 ®| 4550
3056140 | R0.2 X 3.5 X4 10.2 10.14° | 3.63 | 3.75| 3.88| 4.02] 433 ®| 4970
3056141 | R02 X 4 x4 10.7 967° | 415 | 429| 444| 459| 495 ®| 4970
3056142 | R0.2 X 45 x4 11.2 924" | 467 | 482 499| 517]| 557 ®| 5180
3056143 | R02 X 5 x4 11.7 885" | 5.19| 536| 554| 574| 6.19 ®| 5180
3056144 | R0.2 X 55 X4 122 849° | 57 | 589 61 | 6.32| 681 ®| 53800
3056145 | R02 X 6 X4 12.7 815" | 622 | 643 6.65| 6.89| 7.44 ®| 6,020
3056146 | R0.25 X 0.75 X4 7.3 13.84° | 077 | 0.8 | 0.82| 084| 0.89 ®| 3930
3056147 | R0.25X 1 X4 7.6 1339° | 1.03| 107 11 | 113] 12 ®| 3930
3056148 | R0.25 X 1.5 X4 8.1 1256° | 155 | 16 | 165| 1.7 | 1.82 ®| 3930
3056149 | RO.25 X 2 X4 8.6 11.84° | 207 | 214 221 228 244 ®| 3930
3056150 | R0.25 X 2.5 X4 9.1 11.19° | 259 | 267 | 276 | 2.85| 3.06 ®| 3930
3056151 | RO.25X 3 X4 96 10.61° | 3.11| 321 331| 343| 368 ®| 3930
3056152 | R0.25 X 3.5 X4 10.1 10.08° | 3.63 | 3.74| 387 4 431 ®| 3930
3056153 | R025X 4 X4 | ,. | o, 106 | .| 96 | 414 428| 442| 458| 493| . |, |@] 3930
3056154 | R0.25 X 4.5 X4 T 917° | 466 | 481 498| 515| 555 ®| 4,060
3056155 | R0.25X 5 X4 1.6 877° | 5.18| 535| 553| 573| 6.17 ®| 4,060
3056156 | R0.25 X 55 X4 12.1 841°| 569 | 588 6.09| 63 | 6.79 ®| 4,150
3056157 | R025X 6 X4 12.6 807° | 621 642 664| 6.88] 7.41 ®| 4,150
3056158 | R0.25 X 7 X4 13.6 748 | 724 | 749| 7.75| 8.03| 866 ®| 449
3056159 | R0.25X 8 X4 14.6 696" | 828 | 856| 886| 9.18| 9.9 ®| 4520
3056160 | RO.25X 9 X4 15.6 651° | 931 | 963 9.96|1033|11.14 ®| 5380
3056161 | RO.25 X 10 X4 16.6 6.12° | 1034 [10.7 [11.07 | 11.48 1239 ®| 6,02
3056162 | R0.3 X 0.75 X4 7.1 13.8° 076 | 078 08 | 0.81]| 085 ®| 3360
3056163 | RO3 X 1 X4 7.3 1334° | 1.02| 105 107] 11 | 116 ®| 3360
3056164 | RO3 X 1.2 x4 7.5 1299° | 123 | 126 129| 133| 1.41 ®| 3110
3056165 | RO.3 X 1.5 X4 7.8 12.5° 154 | 158 | 1.63| 1.68| 1.78 ®| 3,020
3056166 | R0O3 X 2 x4 8.3 11.76° ®| 3,020
3056167 | RO3 X 2 X6 12.1 ager | 2| 22| Al 2z 2l ®| 4,660
3056168 | R0.3 X 2.5 X4 8.8 11.1° 257 | 265| 274| 2.83| 3.03 ®| 3110 g
3056169 | R0O3 X 3 x4 93 10.51° e 3110 | B
3056170 | R0O3 X 3 X6 13.1 TaEr | S| S| S s | S ®| 2770 | E
3056171 | RO.3 X 3.5 x4 9.8 998" | 361 | 3.72| 3.84| 398]| 427 ®| 3210 g
3056172 | R03 X 4 X4 10.3 9.5° ® 3210 | N
3056173 [ RO3 X 4 X6 | ,. 14.1 11° Wl anp| s | 59 | Al ®| 4930 g
3056174 | RO3 X 45 x4 o5 108 | o 906" | 464| 479] 495] 513] 551| . | , [@] 3210 | B§
3056175 | RO3 X 5 X4 213 | 867°| 5.16| 532 551| 57 | 6.14 o 3210 |
3056176 | R0.3 X 55 X4 11.8 8.3° 567 | 586| 6.06| 6.28| 6.76 ®| 3210 | K
3056177 | RO3 X 6 X4 12.3 796° | 6.19 | 639| 6.61| 6.85| 7.38 ® 3210 P
3056178 | R03 X 6.5 X4 12.8 765 | 671 | 693| 717 | 742 8 ®| 3210
3056179 | R03 X 7 X4 13.3 7377 | 722 | 746| 772 8 8.62 ®| 3,640
3056180 | R0.3 X 7.5 X4 13.8 7.1° 774 | 8 828 | 857 | 924 ®| 3,640
3056181 | R0O3 X 8 x4 143 6.85° | 826| 853 883| 9.15| 9.86 ®| 4310
3056182 | R0.3 X 85 X4 14.8 6.62° | 877 | 9.07| 938| 9.72]10.49 ®| 4360
3056183 | RO3 X 9 x4 15.3 641° | 929 | 96 | 994[103 |11.11 ®| 4470
3056184 | R0.3 X 95 x4 15.8 6.2° 9.81 |10.14 | 10.49 | 10.87 | 11.73 ®| 4470
3056185 | R0.3 X 10 X4 16.3 6.01° | 1032 | 1067 | 11.05 | 11.45 | 12.35 ®| 4470
3056186 | RO3 X 11 X4 | 17.3 5.67° | 1136 |11.74 | 12.16 | 126 | 13.59 ®| 4770
3056187 | RO3 X 12 X4 183 536° | 12.39 | 12.81 | 13.26 | 13.75 | 14.84 ®| 4950
@ =1Z#EER @=Standard stock item @
= X

AE-LNBD-H



T Y OVIRYIR=IWILT 2fiutel k ball type high precision finishi
EEEMRRBET Y RS ) D203 7Ro 17 2t g lone ion recioy miing A

The A Brand

R R
vy v W KII NN ED
A E - L N B D - H CARBIDE  DUROREY 10003 +0005  ha AT 30" peo~p76

RE=0.25 0.25<RE

=4
Typel o
‘ P & /XW S
o
| SN % % ;&% ————————————————— ks
| &1 |aem
LU
LH
LF

8
Type2 % g

m BfiI:mm  Unit:mm

. g , . J—SARAaICHTIREIR Le & e ]
Y—JUNo. [f-Il#¥EXEFRXYvVIE E2IAPS] LH BR T5AaE Effbective \gwgth by inclined angles € IK | EE | SHEMmE
EDP No. RE X LU X DCON LF APMX DN Bk 05° 1° 15° >° 3° Type Stock (Yen)
3056188 | R04 X 1 X4 7 13.41° 1.02 | 1.04| 1.06| 1.08| 1.14 o 3,270
3056189 | R0.4 X 15 X4 7.5 1252° | 153 | 157 | 162 1.66| 1.76 ® | 3270
3056190 | R0.4 X 2 X4 8 11.74° @] 3,020
3056191 | R04 X 2 X6 11.7 12.81° 205 | 211 217 223 | 2.38 o 4,660
3056192 | R04 X 25 X4 8.5 11.04° 257 | 264 | 272 | 281 3 [ J 3,270
3056193 | R04 X 3 X4 9 1042° | 3.09 | 3.18| 3.28| 338 | 3.62 @ | 3,270
3056194 | R04 X 4 X4 | 45 06 10 075 937° | 412 | 425| 439 | 4.53| 4.87 1A @ 3,270
3056195 | R0O4 X 5 X4 T ’ 8.51° 515 | 532 | 549 | 568 | 6.11 o 3,270
3056196 | R04 X 6 X4 12 7.8° 6.19 | 6.39| 6.6 6.83 | 7.35 o 3,270
3056197 | R04 X 7 X4 13 719" | 722 | 746 | 771 | 798| 86 ® | 3270
3056198 | R0.4 X 8 X4 14 6.67° | 825 | 853 | 882 | 9.13| 9.84 ® | 3270
3056199 | R0O4 X 9 X4 15 6.22° | 9.29 | 9.6 9.93 /10.28 | 11.08 @ | 3,740
3056200 | R0.4 X 10 X4 16 5.83° | 10.32 | 10.67 | 11.04 | 11.43 | 12.32 @ 4310
3056201 | R0.4 X 12 X4 | 50 18 5.18° | 12.39 [ 12.81 [ 13.25 | 13.73 | 14.81 ® 4310
3056202 | R0.5 X 1.5 X4 7.1 1254°| 153 | 157 16 164 | 1.73 ® 259
3056203 | RO.5 X 2 X4 7.6 11.71° ® 259
3056204 | R0.5 X 2 X6 11.3 12.83° il R IR o 4,150
3056205 | R0.5 X 25 X4 8.1 10.97° | 256 | 264 | 271 | 279 | 298 ® 259
3056206 | RO.5 X 3 X4 8.6 10.33° ®| 259
3056207 | R0.5 X 3 X6 12.3 11.8° 3081 317 327 337) 36 ® | 4150
3056208 | RO.5 X 4 X4 9.6 9.23° @ | 23880
3056209 | RO.5 X 4 X6 13.3 10.91° el e e e ® | 4,550
3056210 | RO.5 X 5 X4 10.6 8.35° ® 2880
3056211 | RO5 X 5 X6 45 143 1015° 5.15 | 531 | 548 | 5.67| 6.08 ° 4550
3056212 | R0.5 X 6 X4 11.6 7.62° o 3,110
3056213 | R0.5 X 6 X6 15.3 9.49° U] | | G vk o 4,770
3056214 | RO.5 X 7 X4 12.6 7 ® | 3,110
3056215 | RO.5 X 7 X6 0.8 |16.3 | 0.95 8.91° 722 | 745|717 797 | 857 1T |A|@| 4770
3056216 | RO.5 X 8 X4 13.6 6.48° @ 3,110
3056217 | R0O.5 X 8 X6 17.3 8.39° 2 || G el | enl R o 4,770
3056218 | RO.5 X 9 X4 14.6 6.03° | 9.28 | 9.59 | 9.92|10.27 | 11.06 @ 3,110
3056219 | R0.5 X 10 X4 15.6 5.64° @ 3,110
3056220 | R0.5 X 10 X6 | 50 19.3 7.52° 1032 11066 1 11.02 11142 12.3 @ 4770
3056221 | R0O.5 X 12 X4 | 45 17.6 499° | 1238 | 12.8 |13.24 | 13.72 | 14.79 [ J 3,110
3056222 | R0.5 X 13 X4 18.6 4.71° | 13.42 | 13.87 | 14.35 | 14.87 | 16.03 @ | 3,640
3056223 | RO.5 X 14 X4 | 50 19.6 447° | 1445 | 14.94 | 1546 | 16.02 | 17.27 [ J 3,640
3056224 | RO.5 X 16 X4 21.6 4.05° | 16.52 | 17.08 | 17.67 | 18.32 | 19.76 ® | 4310
3056225 | R0.5 X 18 X4 55 23.6 3.7° | 1859 | 19.22 | 19.89 | 20.62 | 22.24 @ 4310
3056226 | R0.5 X 20 X4 25.6 3.41° | 20.65 | 21.36 |22.11 | 22.92 | 24.73 @ | 5250
3056227 | R0.5 X 22 X4 27.6 3.16° @ | 5250
3056228 | R0.5 X 22 X6 60 31.3 4.62° 2272|235 | 24322522 27.22 ® 7860
- PAOVOFHBAIFP.12ZTE TEL, See p.12 for explanation of icons. O =iR¥7LEm @=Standard stockitem
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Note: If there is no value in the actual effective length (Le column) for the work gradient angle &, it indicates no interference.
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Actual Effective Length
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The A Brand

B{iI:mm Unit:mm

RSN IONO o | 08 | | | HE THAE  GoCioiHTIRRARLT g | wm | mems
EDP No. RE X LU X DCON LF APMX DN Gk 05° 1 15° 7 3 Type Stock (Yen)
3056229 | R0.6 X 2 X4 7.3 11.67° o 3,900
3056230 | R0.6 X 2 X6 11.1 12.86° 208 | 217 224\ 232] 245 [ J 5,800
3056231 | R0.6 X 24 X4 7.7 11.04° 2.51 261 | 2.7 278 | 295 | @ | 3,900
3056232 | R0.6 X 2.5 X4 7.8 10.9° 261 271 | 281 | 289 | 3.07 @ 3,900
3056233 | R06 X 3 X 4 8.3 10.22° 3.14 | 3.26| 337 | 347 | 3.69 [ 3,900
3056234 | R06 X 4 X4 | 45 9.3 9.08° [ J 3,900
3056235 | R06 X 4 X6 13.1 10.87° 4191 434 447 462| 494 [ J 5,800
3056236 | R0.6 X 6 X4 1 113 | 1.15 7.42° 6.27 | 648 | 669 | 692 | 742 1 Al@® 4,230
3056237 | R0.6 X 8 X4 13.3 6.27° 835 | 8.62| 891 9.22 | 9.91 o 4,230
3056238 | R0.6 X 10 X4 15.3 543° | 1042 | 10.76 | 11.12 | 11.52 | 124 @ 4,230
3056239 | R0.6 X 12 X4 17.3 478 | 1248 | 129 |13.34|13.82 | 14.88 [ ) 4,230
3056240 | R0.6 X 14 X4 50 19.3 4.28° | 1455 | 15.04 | 1556 | 16.12 | 17.37 o 4,230
3056241 | R06 X 16 X4 21.3 3.87° | 16.62 | 17.18 | 17.77 | 18.42 | 19.85 [ 4,970
3056242 | R0.6 X 18 X4 55 233 3.53° | 18.69 | 19.32 | 19.99 | 20.71 | 22.34 [ } 5,480
3056243 | R0.6 X 20 X4 25.3 3.24° | 20.75 | 21.45 | 22.21 | 23.01 | 24.83 ([ J 6,100
3056244 | RO.75 X 2 X4 6.8 11.61° 208 | 215| 222 | 229 | 241 [ J 3,000
3056245 | R0.75 X 2.5 X4 7.3 10.76° 2.6 2.7 2.79 | 287 | 3.03 ([ ) 3,000
3056246 | R0.75 X 3 X4 7.8 10.03° [ ) 3,000
3056247 | R0.75 X 3 X6 11.5 11.75° S| B2 &S | San| 8l [} 4,870
3056248 | R0.75 X 4 X4 8.8 8.81° 418 | 433 | 446 | 459 | 49 @ 3,000
3056249 | R0.75 X 5 X4 9.8 7.86° o 3,000
3056250 | R0.75 X 5 X6 | 45 13.5 9.97° Ss | B e B ( } 4,870
3056251 | RO.75X 6 X4 10.8 7.09° [ J 3,000
3056252 | R0O.75X 6 X6 14.5 9.26° CEA A [ J 4,870 o
3056253 | R0.75 X 8 X4 12.8 5.93° ( J 3,110 é
3056254 | RO.J5 X 8 X6 1.2 165 1.45 811° 834 | 861 | 889| 9.19| 987 | 1 A ° 4,870 3
3056255 | R0.75 X 10 X4 14.8 5.09° | 1041 | 10.75 |11.11 | 11.49 | 12.36 [ ) 3,380 E\
3056256 | R0O.75 X 12 X4 16.8 446° | 12.48 | 12.89 | 13.32 | 13.79 | 14.84 [ ) 3,640 °3
3056257 | R0.75 X 14 X4 50 18.8 3.97° | 1455 | 15.03 | 15.54 | 16.09 | 17.33 [ J 3,640 Q
3056258 | R0O.75 X 16 X4 20.8 3.58° | 16.61 |17.17 | 17.76 | 18.39 | 19.82 [ J 3,640 2
3056259 | R0.75 X 18 X4 55 22.8 3.25° | 18.68 | 19.3 |19.97 | 20.69 | 22.3 [ J 3,640 %
3056260 | R0.75 X 20 X4 24.8 2.98° | 20.75 | 21.44 | 22.19 | 22.99 o 3,640 R'
3056261 | R0O.75 X 22 X4 | 60 26.8 2.75° | 22.82 | 23.58 | 24.41 | 25.29 . o 3,640 S
3056262 | R0.75 X 25 X4 | 65 29.8 2.47° | 25.92 | 26.79 | 27.73 | 28.74 [ ) 3,640
3056263 | R0.75X30 X4 | 70 34.8 2.11° | 31.08 | 32.14 | 33.27 | 34.49 [ ) 3,640
3056264 | R0.8 X 4 X4 8.6 8.72° 418 | 432 | 445| 459 | 4.88 o 4,230
3056265 | R0.8 X 8 X4 | 45 12.6 5.81° 834 | 8.6 8.88| 9.18| 9.86 @ 4,230
3056266 | R0.8 X 12 X4 1.3 16,6 | 1.55 435° | 1248 | 12.88 |13.32|13.78 1483 | 1 Al@® 4,230
3056267 | R0.8 X 16 X4 | 50 20.6 3.47° | 16.61 |17.16 | 17.75| 18.38 | 19.8 [ J 4,230
3056268 | R0.8 X20 X4 | 55 24.6 2.89° | 20.75 | 21.44 2218|2298 | — [ J 4,230
O =1Z#EER @=Standard stock item
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3056269 | R1 X 25 X4 6.7 10.46° 261 | 274| 287 | 3 3.28 [ J 2,590
3056270 | R1 X 3 X4 7.2 9.61° [ J 2,590
3056271 | R1 X 3 X6 10.9 11.7° ol i B s @] 3,930
3056272 | R1 X 4 X4 8.2 8.25° [ J 2,590
3056273 | R1 X 4 X6 11.9 10.64° il I e Bl o 3,930
3056274 | R1 X 5 X4 | 45 9.2 7.23° 529 | 556 | 581 | 6.05| 648 o 2,920
3056275 | R1 X 6 X4 10.2 6.43° [ J 2,920
3056276 | R1 X 6 X6 13.9 o 635 | 6.67| 696 | 7.23| 7.73 ° 4,470
3056277 | R1 X 8 X4 12.2 5.26° [ J 3,110
3056278 | R1 X 8 X6 15.9 779° 847 | 887 | 9.22 | 9.53|10.21 ° 4770
3056279 | R1 X10 X4 14.2 4.45° [ J 3,110
3056280 | R1 X10 X6 | 50 179 6.87° 10.58 | 11.04 | 11.45 | 11.83 | 12.7 ° 4770
3056281 | R1 X 12 X4 | 45 16.2 3.86° [ 3,110
3056282 | R1 X12 X6 1.6 |199 | 1.95 6.14° il el e R s 1 Al@® 4,770
3056283 | R1 X13 X4 50 17.2 3.61° | 13.73 | 14.28 | 14.77 | 15.28 | 16.43 o 3,110
3056284 | R1 X 14 X4 18.2 34° 14.78 | 15.36 | 15.88 | 16.43 | 17.67 o 3,110
3056285 | R1 X 16 X4 20.2 3.04° [ J 3,110
3056286 | R1 X16 X6 239 5.06° 1687 17.5 11809 1873 12016 [ J 4,770
3056287 | R1 X18 X4 | 55 22.2 275" | 18.96 | 19.64 | 20.31 | 21.03 | [ J 3,110
3056288 | R1 X20 X4 24.2 2.51° [ J 3,110
3056289 | R1 X20 X6 60 27.9 4.31° 2104 12178 | 22,53 | 23.33 25.13 [ J 4,770
3056290 | R1 X 22 X4 26.2 231° | 23.12 | 2392 | 24.74 | 2563 | o 4,310
3056291 | R1 X 25 X4 29.2 2.06° [ J 4,360
3056292 | R1 X25 X6 83 329 3.63° 26.24 | 27.13 | 28.07 | 29.08 31.35 o 4,470
3056293 | R1 X30 X4 70 34.2 1.75° | 31.42 |32.47 | 33.61 [ J 4,970
3056294 | R1 X35 X4 39.2 1.52° | 36.58 [37.82 |39.15| — = [ J 6,840
3056295 | R1 X40 X4 | 80 44.2 1.34° | 41.75 |43.17 | — [ J 6,840
3056296 | R1.25X 6 X4 9 5.44° 6.26 | 6,51 | 6.75| 6.98| 742 [ J 3,850
3056297 | R1.25X 8 X4 | 45 11 4.35° 836 | 869 | 899 | 9.27| 9.91 o 3,420
3056298 | R1.25 X 10 X4 13 3.62° | 1045 1085|112 |11.57|124 [ J 4,060
3056299 | R1.25X 15 X4 | 50 2 18 235 2.55° | 15,67 | 16.21 | 16.74 | 17.32 1 A o 4,230
3056300 | R1.25 X 20 X4 | 55 23 ’ 1.97° | 20.86 | 21.55 | 22.29 o 4,930
3056301 | R1.25 X 25 X4 | 65 28 1.61° | 26.04 269 |27.83| — o 5,300
3056302 | R1.25 X 30 X4 70 33 1.35° | 31.21 |3225 | o 6,070
3056303 | R1.25 X35 X4 38 1.17° | 36.38 | 37.6 [ J 7,440
« PAIVDEHBAIFp.12ZCE T EL, See p.12 for explanation of icons. @ ={R¥{EEm @=Standard stock item
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Note: If there is no value in the actual effective length (Le column) for the work gradient angle @, it indicates no interference.
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EDP No. RE X LU X DCON LF | APMX DN 8k 05° 1 15° >° 3 Type Stock (Yen)

3056304 | R1.5 X 6 X6 11.8 815° | 625| 649 | 672 | 694 | 7.36 ® | 3,180
3056305 | R15 X 8 X6 | 50 13.8 6.87° | 835 | 866 | 896 | 9.23| 9.84 @ 3,180
3056306 | R1.5 X 10 X6 15.8 593° | 1044 | 10.83 | 11.17 | 11.53 | 12.33 @ 3610
3056307 | R1.5 X 12 X6 17.8 5.22° | 12.53 | 12.98 | 13.39 | 13.83 | 14.82 ®| 3610
3056308 | R1.5 X 13 X6 18.8 4.92° | 13.57 | 14.05 | 145 | 14.98 | 16.06 ®| 4230
3056309 | R1.5 X 14 X6 | 55 19.8 4.66° | 14.62 | 15.12 | 15.61 | 16.13 | 17.3 ®| 4230
3056310 | R1.5 X 15 X6 2.4 1208 | 2.85 442° | 15.66 | 16.19 | 16.72 | 17.28 |1855| 1 | A |@| 4230
3056311 | R1.5 X 16 X6 21.8 42° | 167 |17.26 |17.82|18.43 | 19.79 @ 4230
3056312 | R1.5 X20 X6 | 60 25.8 3.52° | 20.85 | 21.54 | 22.26 | 23.03 | 24.76 @ 4110
3056313 | R1.5 X25 X6 | 65 30.8 2.92° | 26.03 | 26.89 | 27.8 | 28.78 ® 4110
3056314 | R15 X30 X6 | 70 35.8 25° | 31.2 3223 |33.34 | 3453 @ 4630
3056315 | R1.5 X35 X6 | 80 40.8 2.18° | 36.37 |37.58 | 38.88 | 40.28 | ®| 589
3056316 | R1.5 X40 X6 | 90 45.8 1.94° | 41.54 |4293 | 4442 | — ®| 7330
3056317 | R1.75X 10 X6 | 50 14.9 538" | 1043 | 10.81 | 11.15]11.49 | 12.26 ®| 57380
3056318 | R1.75X 15 X6 55 19.9 3.92° | 15.65 | 16.17 | 16.69 | 17.24 | 18.48 ® | 57380
3056319 | R1.75X 16 X6 20.9 3.72° | 16.69 | 1724|178 |1839|19.72 ® | 57380
3056320 | R1.75X 20 X6 | 60 24.9 3.08° | 20.84 | 21.52 | 22.23 | 22.99 | 24.7 ® 5380
3056321 | R1.75X 25 X6 | 65 | 28 |299 | 335 2.54° | 26.02 | 26.87 | 27.77 | 28.74 1T |A|@] 5610
3056322 | R1.75X30 X6 | 70 34.9 2.16° | 31.19 | 32.22 | 33.31 | 3449 @® | 5610
3056323 | R1.75 X35 X6 | 80 39.9 1.88° | 36.36 | 37.56 | 38.85 - ® 7250
3056324 | R1.75X 40 X6 9 44.9 1.66° | 41.53 |42.91 | 444 — ® 7250
3056325 | R1.75X 45 X6 49.9 1.49° | 46.7 4826 | — ® | 869
3056326 | R2 X 8 X4 55 = = = = = = = 2 ®| 3,110
3056327 | R2 X 8 X6 12 565° | 832 | 862 | 89 9.15| 9.71 ® | 3270
3056328 | R2 X 10 X6 14 4.73° | 1042 |10.79 | 11.12 | 11.45 | 12.2 ® | 3270
3056329 | R2 X 12 X6 16 4.07° | 12.51 | 12.94 | 13.33 | 13.75 | 14.69 @ | 4250
3056330 | R2 X 13 X6 60 17 3.8° | 1355 |14.02 | 1444 | 149 |15.93 @ | 4250
3056331 | R2 X 14 X6 18 3.56° | 14.59 | 15.09 | 15.55 | 16.05 | 17.17 @ 4250
3056332 | R2 X 15 X6 19 3.36° | 15.64 | 16.15 | 16.66 | 17.2 | 18.41 @ 4250
3056333 | R2 X 16 X6 32 |20 3.85 3.17° | 16.68 | 17.22 | 17.77 | 18.35 | 19.66 1 Al@®@| 4250
3056334 | R2 X20 X6 | 65 24 2.6° | 20.83 | 21.5 |22.2 | 2295 ®| 4250
3056335 | R2 X25 X6 | 70 29 2.12° | 26.01 | 26.85 | 27.74 | 28.7 ®| 4250
3056336 | R2 X30 X6 80 34 1.79° | 31.18 |32.2 |33.28 @ | 4250
3056337 | R2 X35 X6 39 1.55° | 36.35 | 37.55 | 38.83 = @ 489
3056338 | R2 X 40 X6 9 44 1.37° | 41.52 | 42.89 = ® | 5500
3056339 | R2 X 45 X6 49 1.22° | 46.69 | 4824 | — ® | 7070
3056340 | R2 X50 X6 |100 54 1.11° | 51.86 | 53.59 @ 7,660
3056341 | R25 X 10 X6 60 121 2.95° | 10.39 | 10.75 | 11.07 | 11.37 @ 4970 g
3056342 | R25 X 15 X6 171 1.95° | 1562 | 16.12 | 16.6 ®| 6,930 e
3056343 | R25 X 20 X6 70 22.1 1.46° | 20.81 | 21.47 ® | 7,060 k!
3056344 | R25 X 25 X6 27.1 117° ] 26 26.81 @ 7,060 g
3056345 | R25 X 30 X6 80 4 321 | 485 0.97° | 31.17 _ — 1T |A|@] 7590 r_\'
3056346 | R25 X35 X6 371 0.83° | 36.34 — ® | 38480 A3
3056347 | R25 X40 X6 | 90 42.1 0.73° | 415 - ® 9100 ﬁ
3056348 | R25 X 45 X6 100 47.1 0.65° | 46.67 @® | 9530 “7_
3056349 | R25 X 50 X6 52.1 0.58° | 51.84 @ 9950 (;
3056350 | R3 X 10 X6 60 ® | 5300 o
3056351 | R3 X 12 X6 @® | 5300
3056352 | R3 X 15 X6 | 65 ® | 5300
3056353 | R3 X 20 X6 70 ® | 5300
3056354 | R3 X 25 X6 @ 5300
3056355 | R3 X 30 X6 80 48 | — | 585 = = = = - — 2 |A| @] 5450
3056356 | R3 X35 X6 ® | 5450
3056357 | R3 X40 X6 | 90 ® | 6,020
3056358 | R3 X 45 X6 |100 ®| 6210
3056359 | R3 X50 X6 120 ®| 6420
3056360 | R3 X 60 X6 ® | 6,930

@ = Z#EEmR @=Standard stock item
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MINRABZESRIMIZFREULTUVET,. The machining path is on condition of contouring line operation

TEH- AEH -
EAA Toz;IZ;Jell-tla_rd;;Jd%?eel Hafﬂ%ﬁ?‘ee'
Work Material Prehardened Steel
SKD11-SKD61-NAKS80
(~45HRC) ~ 55HRC ~ 62HRC ~ 66HRC ~ 70HRC
EINCREEGRE D EE OEnEE XD EE OEmEE XD RE OEmRE XD RE OELRE XD RE
RNCIY coccs | reed | i | o | e | Feod |l | o (| e | ol | oy | peest| Feed | ) | o || e |y |
50,000 80{0.003|0.003 (50,000 701{0.003|0.003 (50,000 701{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 50,000 50{0.003|0.003 (50,000 40 /0.003|0.003 150,000 40 /0.003|0.003 150,000 30{0.003|0.003 (50,000 20{0.003|0.003
0.3 50,000f 400 {0.005|0.005 (50,000 280 |0.005|0.005]50,000f 220 |0.004|0.005(50,000f 190 |0.004|0.005(50,000( 140 [0.004 |0.005
0.5 50,000f 380 (0.005|0.005 (50,000 260 |0.005|0.005]50,000f 200 |0.004|0.005(50,000f 170|0.004|0.005(50,000f 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|50,000/ 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|50,000f 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 38,400/ 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 50,000f 570(0.005|0.01 |50,000f 390|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
1.25 |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
1.75 150,000/ 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 [37,200/ 140|0.01 |0.01
R0.15 | 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(50,000f 250 |0.005|0.005]49,200| 180 |[0.004|0.005 44,300/ 150|0.004|0.005(35,500{ 110 [0.004|0.005
2.5 48,000/ 280 {0.005|0.005(48,000f 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|0.005 39,600 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 (37,200 701{0.004|0.005 |33,500 60 |0.004 | 0.005 |26,800 50{0.004 | 0.005
45 38,400f 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 10.004 | 0.005 | 24,200 301{0.004|0.005
Z ap
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- TYUIN\— R4 .y B
W EAA Tool Steel -Hardened Steel ardened Steel
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRC) ~ 55HRC ~ 62HRC ~ 66HRC ~ 70HRC
[EERERE XD EE R (& DR R (& D R SRR (& DR SRR (& DR

ap Pf ap Pf ap Pf ap Pf ap Pf
Speed | Feed Speed | Feed Speed | Feed Speed | Feed Speed | Feed
(min™) |(mm/min) (mm)" H(mm) (min™) |(mm/min) (mm)H(mm (min™) |(mm/min) (mm)H(mm) (min™) |(mm/min) (mm)=(H(mm (min™") |(mm/min) (mm)= H(mm)

50,000f 900 |0.01 [0.02 (50,000 630|0.01 |0.02 |50,000| 500 0.0080.015|50,000f 430 0.008|0.015(50,000{ 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 |0.008|0.015]|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|48,600f 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
0.75 150,000 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 |48,600K 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 50,000/ 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

5.5 ]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|21,600f 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 |0.0040.005

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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T 540 BEHE
- TUN\— R ’ 5 A 5
rAzly v Tool Steel -Hardened Steel ardened Steel
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRC) ~ 55HRC ~ 62HRC ~ 66HRC ~ 70HRC
EEREE XD RE OERE XD RE OERE D RE OERE D RE OERE D RE
Speed | Feed (gre]) (n}?rfn) Speed | Feed (22) (n}?rfn) Speed | Feed (,2,2) (rr}?ri) Speed | Feed (,251) (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 |50,000f 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 [50,000( 830|0.03 |[0.05 |50,000 660 |0.01 |{0.02 |50,000f 560 |0.01 |0.02 (50,000 420 |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 |50,000f 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 33,600/ 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 (30,000f 3800.01 [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 |28800| 520|0.01 |0.01 (27,600| 340|0.01 [0.01 (24,000 230(0.01 |[0.01 |21,600| 2000.01 |0.01 [17,300/ 150 (0.01 |0.01
7 27,600| 420(0.01 [0.01 [26,400| 280|0.01 |0.01 22,800/ 1900.01 |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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Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRC) ~ 55HRC ~ 62HRC ~ 66HRC ~ 70HRC

EISS EmRE XD RE EERRE XD RE EERRE XD RE EERRE XD RE EERRE XD RE
JEE ovcec | Feco |08, | (i [speed | reed | O, | (FT, fspeed | reed | (38, | (7T, | speea | Feea | 38, | (7T, [speed| reea | OF, | (P,
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|1,190(0.04 |0.08 |[50,000{ 890|0.04 |0.08
1.5 50,000( 2,000 {0.04 |0.08 |50,000|1,700|0.04 [0.08 [50,000|1,300|0.04 |0.08 |50,000({1,110|0.04 |0.08 [50,000f 830|0.04 [0.08
2 50,000( 1,900 | 0.04 |0.08 ([50,000| 1,600 |0.04 |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
25 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|1,1700|0.04 |0.08 |50,000f 820|0.015[0.03 (48,600, 700(0.015|0.03 |[38,900| 530|0.015|0.03
4 48,000 1,100 | 0.04 |0.08 |48,000(1,000|0.04 |0.08 (45600 760/0.015|0.03 |41,100| 650|0.015|0.03 [32,900| 490(0.015|0.03

R0.4 5 40,800/ 900|0.03 [0.05 (40800| 800|0.03 |0.05 |37,200f{ 580|0.015|0.03 [33,500| 490|0.015]0.03 (26,800, 370(0.015|0.03
6 36,0000 760|0.03 |0.05 [36,000f 650|0.03 |0.05 |32400| 460|0.015[{0.03 {29,200/ 390(0.015|0.03 |[23,400| 290|0.015|0.03
7 30,000 570(0.01 |0.02 |30,000f 450|0.01 [0.02 (26,400 310|0.01 |0.02 |23,800| 260|0.01 |0.02 [19,700{ 200|0.01 [0.02
8 27,600( 420|0.005|0.01 (27,600| 300|0.005|0.01 |24,000f 200|0.005{0.01 [21,600, 170{0.005|0.01 |[17,300| 130|0.005|0.01
9 25,200f 360 |0.005|0.009(24,000f 250|0.005|0.009(22,200f 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 20,4001 230(0.005|0.005[19,200{ 160 |0.005|0.005{19,200/ 110 |0.005|0.005(17,300 90 {0.005|0.00513,900 70(0.005|0.005
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
2 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|2,550(0.02 |0.05 [50,000|{1,910|0.02 |0.05
2.5 [50,0003,350(0.05 |0.1 50,000( 3,100 | 0.05 |0.1 50,000( 2,500 |0.02 |0.05 (50,000/2,130|0.02 |0.05 [48,000|1,600|0.02 |0.05
3 50,000 3,000 | 0.05 |0.1 50,000( 2,400 | 0.05 |0.1 50,000( 1,900 | 0.02 |0.05 [48,600|1,620|0.02 [0.05 [38900|1,220(0.02 |0.05
4 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
5 43,200( 2,100 | 0.05 |0.1 43,200| 1,600 | 0.05 |0.1 43,200( 1,200 {0.02 [0.05 (38,900|1,020|0.02 |0.05 |31,200{ 770|0.02 |0.05
6 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 [26,000f 770|0.02 |0.05
7 32,400( 1,600 | 0.05 |0.1 32,400( 1,300 | 0.05 |0.1 32,400( 1,000 |0.02 |0.05 (29,200 850(0.02 |0.05 [23,400| 640|0.02 |0.05
8 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

RO3 9 28,800( 1,100 | 0.03 |0.05 (28,800 880 |0.03 |0.05 |28800| 700|0.02 [0.05 [26,000, 600 (0.02 |0.05 [20,800| 450|0.02 |0.05
10 26,400( 1,000 |0.01 |0.02 |25,200/ 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 |20400 400|0.01 [0.01 [184004 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 |16,200f 260 |0.005|0.01 |[13,000f 200 0.005|0.01
16 19,200 400|0.005|0.01 |18,000f 300 |0.005|0.01 15600/ 2000.005|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]|14,400f 160 |0.004|0.005(13,000f 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|13,000f 120 |0.004 |0.005| 10,400 90 (0.004 | 0.005
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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AE-LNBD-H HIFEHFERER cuinconiion

N FROM

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

TEM- B
TUN— RV BE
el Tool Steel -Hardened Steel ardened Steel
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRCQC) ~ 55HRC ~ 62HRC ~ 66HRC ~ 70HRC
BIR [Ekmtdfedol:ds R (& D R (& D R XD R R XD R

RE LU Speed | Feed ap Pf Speed | Feed ap Pf Speed | Feed ap Pf Speed | Feed ap Pf Speed | Feed ap Pf

(mm) | (mm) (mm) | (mm) (mm) | (mm) (mm) | (mm) (mm) | (mm)

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

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

24 [50,0003,6000.06 |0.12 |50,000{3,600|0.06 |0.12 |50,0003,000{0.02 |0.05 [50,000{2,5500.02 |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 [50,000|3,000|0.02 |0.05 [50,000/2,550|0.02 |0.05 |48,000/11,910/0.02 [0.05

3 50,000 3,200 | 0.06 [0.12 (50,000|3,2000.06 |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|1,4900.02 |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 |32,4001,020{0.02 |0.05 [26,000f 7700.02 |0.05

RO6 | 8 30,000 1,600 | 0.06 [0.12 [30,000| 1,200 |0.06 |0.12 {30,000 960|0.02 |0.05 |27,000f 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 [19,200| 640|0.03 |0.05 [16,800| 440|0.02 |0.05 |15200f 370/0.02 [0.05 [12,100| 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 18,000f 420|0.02 |0.05 |16,800| 300(0.02 [0.05 |14,400/ 200{0.02 |0.05 (13,000 1700.02 |0.05 |10,400| 130{0.02 |0.05

18 18,000| 330|0.005|0.005|16,800| 200 |0.005|0.005|14,400| 130 |0.004|0.005(13,000{ 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| 8700/ 80|0.004 0.005

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

.5 150,000| 5,000 |0.075|0.15 [50,000(5,000|0.075|0.15 |50,000{4,000|0.03 |0.06 |50,0003,400|0.03 |0.06 [50,000f2,5500.03 |0.06

50,000 4,800 | 0.0750.15 (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

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 [32900|1,400|0.03 |0.06

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

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{ 7100.03 |0.06

2
2
3
4
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
8
0

28,800 1,900 | 0.0750.15 (28,800| 1,500 |0.075|0.15 |25,200| 1,000 |0.03 |0.06 |22,700/ 850 0.03 [0.06 (18200 640 |0.03 |0.06

1
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 |16,200f 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 |12,000f 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/ 1000.02 |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
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T5H- RHEH

- JUN—REH » BB
HEIA Tool Steel -Hardened Steel ardened Steel
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRCQC) ~ 55HRC ~ 62HRC ~ 66HRC ~ 70HRC
BTER |[Ekmtdefaoldsd EVERREE (% D EVERREE (% DR VRS (% DR VGRS (% DR
RE LU Speed | Feed ap Pf Speed | Feed ap Pf Speed | Feed ap Pf Speed | Feed ap Pf Speed | Feed ap Pf

(s || (G (mm) ) | i) L mmiming| ™| O S0 (mmming| M M) (mmimin| @M | (mm)

(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 | 0.08 |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 6300.03 |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 [32400|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(1,2800.05 [0.1 ([17300/ 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(1,0000.05 |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( 470|0.02 |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 9,000/ 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 g
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 g
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 E‘
10 24,000/ 3,100 0.1 |0.2 (22800(2,900|0.1 |0.2 ]19,200{1,9000.05 [0.1 17,300( 1,620 | 0.05 |0.1 13,900 1,220 | 0.05 |0.1 r_\l
R125 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 §
"7 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 {2
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( 760|0.03 |0.05 | 9,600 650(0.03 [0.05 | 8400/ 450{0.03 |[0.05 | 7,600/ 3800.03 |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

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.
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AE-LNBD-H HIFEHFERER cuinconiion

N FROM

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

TR REM

“TUN—RVE ., AETH
R4 Tool Steel -Hardened Steel ardened Steel
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRC) ~ 55HRC ~ 62HRC ~ 66HRC ~ 70HRC
CI R %D RS EERERE & DR R (% DR R (& DR R (& DR
LU Speed | Feed ap Pf Speed | Feed ap Pf Speed | Feed ap Pf Speed | Feed (ap Pf Speed | Feed ap Pf

(mm) | (mm) (mm) | (mm) (mm) | (mm) mm) | (mm) (mm) | (mm)

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

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 22,8001 2,650 {0.15 [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|1,300/0.06 |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(1,1000.06 [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 | 7,200f 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 7,800) 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 24,0001 3,100 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 |0.3 [16,800|2,000|0.1 |03 |144400|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 9,000 760|0.05 |0.05 | 7,200 580 |0.05 |0.05 | 4,800/ 300|0.05 |0.05 | 4,400, 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 |0.2 |0.5 (28800|4,400(0.2 [0.5 [24,000]3,200(0.08 |0.2 |21,600|2,720|0.08 |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 |15600(1,470|0.08 |0.2

12 24,000( 3,400 0.2 0.5 [20,400|2,900(0.2 |0.5 16,800/ 1,900 0.08 |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\ 3,400|0.2 |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/ 540 0.08 |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 2300.05 |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

EALDEEFP. 76T TS, See p.76 for precaution for use.

s



TR -EEH

TUN\— KR8 AE
REI Tool Steel -Hardened Steel Hardened Steel
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRCQC) ~ 55HRC ~ 62HRC ~ 66HRC ~ 70HRC
BIR [EEtdfedoleds] R 2D RE EEnRE 2D RE EERRE 2D RE EERRE 2D RS
RE LU Speed | Feed ap Pf Speed | Feed ap Pf Speed | Feed ap Pf Speed | Feed ap Pf Speed | Feed ap Pf

(mm) | (mm) (mm) | (mm) (mm) | (mm) (mm) | (mm) (mm) | (mm)

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

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 |14,400/2,400(|0.2 |03 7,200/ 960|0.1 |0.25 | 6500 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 |03 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 3300 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 ([18600/2800(0.1 |0.2 |16800/2380/0.1 |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 [0.5 (17400]3,250(0.3 |0.5 [14400/1850({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 ]12,000/2,500(|0.3 |0.5 7,200/ 1,200 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 3300 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 |03 8400/ 1,400/0.2 |03 3,000 400|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

YhARS y /7 Yap
Depth of Cut 7 PfA /4

1. 8. RILY BREIEDH DBEDRVEDZESERTEL.

2. RERMFPHEANFOLIEITIF. MQL (AAIVZRABT—3UN) KfcldT7 TO—ZHEWVLE T,

3. UIHIHE S EEIM (CMUTIT? JO—FKERIEEDOMEWVEIRLERIZCSERATEL.

4. IREESHEMIICSIFIEFDOIEVNREUCIKRZRELLICBDTT, EIFBEXRTIDTREDIMIICSIFBUIHEIKAE LXRZ
SEICRRICIHUTERE FEL,

5. INITHE. IR IT/NRICKOTHREDARZITOTTEL,

6. 0.5 (R0.25) Kifidd DLEL/D (P ARSI b)) MO ETIE. DFHEETFDEATHIBEIT DI ENGDHEITDT. HIKRZRT
YIRS DREZITOTTEL,

7. QERENARET BHEF. EERELEDREZ ERICHUCEIULETTF TR,

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.
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EEEMANY FRERIIVFII

BRNAIITIALT

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

PXSH

1| AFZEADT U D 2=

Unequal spacing teeth suppresses chattering

a2

a2

al¥a2+a3
SHZ P20

Outer diameter ¢ 20
or above

al

ad | al=a3#a2#04
NZE 925

Outer diameter ¢25

2| RE(EENIEAFZMEERICED

miEEHZZENL

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

{FERETE AR Head : PXSH160C16-06R000
Tool 7kJL#% Holder : PXMZ-C165516-S100
Y4

Size ®16

HREI

Work Material SKH51(65HRC)
IAE {RIETLDH!

Milling Method Side Milling

LIHIERE . .
Cutting Speed 60m/min(1,190min™)
lonils 685mm/min (0.096mm/t)
hARE _ —

Depth of Cut adp=14.4mm de=0.32mm
RELRE 48mm(L/D=3)

Overhang Length

SDRELHA] I7Jo—

Coolant Air-blow

{8 FRkRE IR Y= It 5 (BT40)
Machine Vertical Machining Center

DUROREY Coating

38.5m i TEF =D
SEN DIEERE

Wear condition of outer peripheral cutting edge
after milling 38.5m

YUy R

Solid Carbide

3| DUROREYO—5r2V P

‘BUMEAEEMEEEZBL. SSICEBNUAMEICKD
EEEHANTCRFEORNZRELTT

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

8




”uI 5-“_ 9 Cutting Data

R&ip 65HRCOEEEHICOVT. REULMA M ZEREIR

Long Tool Life Achieves stable durability in high hardness steel of 65 HRC
EETE A KHead : PXSH160C16-06R000 (mm) 0.15 [rrrmmrmrmrmmm
Tool 7ikJL S Holder: PXMZ-C165516-S100
42X
Size ¢16 "
A i
e — SKH51(65HRC) g
MIAEE {AIE DAl #
Milling Method Side Milling =
DI . o g
Cutting Speed 60m/min(1,190min™) z
Eebd = 685mm/min(0.096mm/t)
AR — —
Depth of Cut apP=14.4mm de=0.32mm D =
& Milling Length
RitiL R 48mm(L/D=3)
Overhang Length =  PXSH
BHHE IrJo—
Coolant __ Airblow 38.5m I L&D AFDIIESIREE
{E R WYY =Tt 5 (BT40) Wear condition of the cutting edge after milling 38.5m
Machine Vertical Machining Center

[=3CY) [N L/D=4CEEEHOSEMIICBVTRELICEFR#RE

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

EETE A RHead : PXSH160C16-06R000 3t (mm)

Tool 7ikJL% Holder: PXMZ-C165516-S090CS Competitor 0.20

Y42

Size ®16

HHI % 015

Work Material SKD11(60HRC) %

I3 BT =

Milling Method Side Milling | 0.01

R 105m/min(2,090min™) g

Cutting Speed 3

T 1,130mm/min(0.09mm/t) © 00

tARE _ _

Depth of Cut ap=14.4mm de=0.24mm 0

ET S _ LB -
Oviaiieie L 64mm(L/D=4) EDBIERE Milling Length
LDHHE Ir7Jo— —— PXSH —— fiitt®
Coolant Air-blow Competitor
{E Rt MR Y=V Tt 5 (BT50) FHEDISEIREE

Machine Vertical Machining Center Wear condition of the cutting edge

Competitor

s
£X
X
e
=~
<
tIHIRE 28m tIElRE 14m
Milling Length Milling Length

PXSH



Eﬁigmm ’\“J Fﬁmﬁl y I< E , I/ PXM Exchangeable Head End Mill PXM for High-Hardness Steels

PXSH

Z4)Lk—)LE&L without Coolant Hole

8 Al
U =
APMX Cs
LF
7.I' ’f } lll-R_} II%L/ without Coolant Hole
PXSH 1917947 Square Type Bfil:mm Unit:mm
Y—JU No. 2205 SHE TE | AR | 2R | B |[RUNEHEHRE ME FRAEfTAS
EDP No. Designation DC ZEFP APMX LF DCON FHA Cs Grades (Yen)
7830380 PXSH120C12-06R000 12 6 12 18 1.7 43° c12 XP6703 15,100
7830381 PXSH160C16-06R000 16 6 16 235 15.7 43° C16 XP6703 24,100
7830382 PXSH200C20-06R000 20 6 20 27.5 19.6 43° C20 XP6703 30,000
7830383 PXSH250C25-08R000 25 8 25 35 24 43° C25 XP6703 45,200

EBERDFETCHELEERER) EEDET, Stock are categorized as C (Standard stock item).
- PAOVODFHRFp12ZETE RSV, - See p.12 for explanation of icons.




PXM Fﬁ Z |'~ l/_ I\:J'\" 79 7|-\} llg“ Straight Shank Holder for PXM

I X M Z Typel  -)Lk—)LEEL without Coolant Hole

DCONWS

DCONMS

TyPe2  )Lk—IL#EL without Coolant Hole

\ - X‘EHTA

|
CONW!
Ll
DCONMS

B ‘
LF

Ay REIB DB Head + LB
FA)ik—) II% U without coolant Hole
RBIES ¥ 2/ Camvideshank “ 84 :mm Unit:mm
AYRERBOBENR
Y—JLNo. e BE |0 RE | 2R |HTE o B Rk | RS
EDP No. Designation DCONWS | DCONMS BHTA LF LB PXSH S oc *ﬁétg Type (Yen)
#12.16.20.25
7801831 PXMZ-C125512-5075CS 12 0 75 24 42 1 38,800
7801811 PXMZ-C125512-L100CS 12 0 100 45.9 63.9 1 43,300
7801832 PXMZ-C125512-L115CS 7 12 0 115 64.2 82.2 2 1 49,500
7801841 PXMZ-C12TP16-LL135CS 16 1.3° 135 83.8 101.8 2 75,200
7801833 PXMZ-C165516-S090CS 16 0 920 39.2 62.7 1 53,400
7801812 PXMZ-C165516-L130CS 16 0 130 61.2 84.7 1 66,600
7801834 PXMZ-C16SS16-L135CS 17 16 0’ 135 84.2 107.7 cte 1 67,900
7801842 PXMZ-C16TP20-LL165CS 20 1.1° 165 | 115 138.5 2 102,000
7801835 PXMZ-C205520-5090CS 20 0’ 90 39.1 66.6 1 65,200
7801813 PXMZ-C20SS20-L150CS 20 0’ 150 78.4 105.9 1 96,800
7801836 PXMZ-C20S5520-L180CS 196 20 0’ 180 | 109.1 136.6 20 1 98,900
7801843 PXMZ-C20TP25-LL200CS 25 1.1° 200 | 140 167.5 2 126,000
7801814 PXMZ-C255525-L200CS 24 25 0 200 96.6 1316 C25 1 128,000

EEXDEETCHBEERER) EEDET, Stock are categorized as C (Standard stock item).

1. IO KT DN FHFABHDHECSENK S T—F Y b XIVIBZRE TS,
2.PXMZ AAIUR—)UGE 2 v ZiRILY [CERD I TEINIAEET,

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.

AYRZHRT Exchangeable Head

PXSH



PXM Fﬁ Z h I/_ I\:J'V 77 m}bg“ Straight Shank Holder for PXM

I X M Z Typel  -1)Lsk—)L#EL without Coolant Hole

e

| .
/

Type2  1)LR—IL#EL without Coolant Hole

DCONWS

DCONMS

LF

I— /;—BJHTA
———— g @/ ! <
== 2
g % S
1B
LF

Ay REfTREDERIEF Head + LB

Head LB

ﬁmy '\7 yg Steel Shank

B :mm  Unit:mm

7.I' ’f ) III-R_} II% U without Coolant Hole % m :
A\

~yREFREDOEHE
Y—JNo. WO BE (0B BE | 2R |HTE oy B Rk | e
EDP No. Designation DCONWS | DCONMS | BHTA LF LB PXSH %12 pc *Ectﬁ Type (Yen)
$12.16.,20. 25
7801801 PXMZ-C125512-S100 12 0° 100 18 36 1 14,100
7801821 PXMZ-C12TP20-S145 "7 20 5° 145 47.4 65.4 12 2 16,500
7801802 PXMZ-C165516-S100 16 0° 100 23 46.5 1 14,300
7801822 PXMZ-C16TP25-S155 17 25 5° 155 53.1 76.6 cie 2 19,800
7801803 PXMZ-C205520-5120 20 0° 120 28 555 1 16,700
7801823 PXMZ-C20TP32-S170 196 32 5° 170 70.8 98.3 20 2 23,600
7801804 PXMZ-C255525-5140 24 25 0° 140 345 69.5 C25 1 17,600

EEXSDFETCHEEERER) EEDET, Stock are categorized as C (Standard stock item).
1. D KFDHFHAHFDHREE SHFENELDIT—FV N XIVIBEZERFHETE.
2. PXMZ FA)ViR—)UFE D+ ORILS ICEDF I3 TEILTRIEET I,

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.

. EBEEEI Accessories

Y—JUNo. 236y BRANY ROHE TRAEARAS | MR MLD | R
EDP No. Designation Applicable Head Dia. Cs Recommended Tightening Torque (Yen)
7801890 | PXMP8-10 ®12 C12 12N-m 1,110
@16 C16 30N m 1,670
2 7801891 | PXMP13-16
Spanner ()] 20 C20 50N- m 1,670
7801892 | PXMP21 ®25 C25 60N-m 1,740

PXMEHDRNFEREDFRT, RIF[FRIRSEATEL,
There spanner are specifically for PXM, and sold separately from the cutters.

1.ERALEDFREP.86ZTE L,

28I MLIIE EREZSIR TSV,

3T NLOBEDRODEANLI LY FICOVWTIEEH M EEFTTBEVEE T,

1. Please refer to p.86 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



’\‘y Fﬁmiﬁl y F E)l’ PXM %m j I/‘y I\ Collet for PXM Exchangeable Head End Mill

PXMC

BPXMC OV Y M E PXMC I#ZNS5Y3— oA HERMEEY

PXMC Collet Extra Short Type Conventional Combination
PXMC Collet Features

O MNIY=ZVFGEIHITH
BUBLEEZDOYIbLFHIHE

Powerful chip evacuation even on small machining center

@ FELRHUMAREIC UL,
% UPEBEBDEER/INS > R

The reduction of overhang length improves rigidity and
rotational balance

® EEFANYFNUI—-23Y
AF =) RAFVUVRA, PIVEITHIE
RO S EFE TRV TZT4E

A wide variety of exchangeable heads
- Suitable for steel, stainless steel and aluminum
- Wide processing range from roughing to finishing

Remarkable

® —FERKILFICLEN, FSTIVEE o | -
ALY FDSEHROBT ;
BUIXNT2—TYR

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

\ mmE + —I\=_"_mifR

HBPXMAYREBE BB AR ER

PXM Exch ble Head F *ARADIFENFEE : 0.015mm LT
xchangeable Head Features - A RZEBIEE (BI5E) £0.03mm

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

JYUyRIY I~Elb0)§§§‘l'-¥.’ﬁ§° o -High precision of run out=0.015mm

. -High head replacing accuracy = £0.03mm
7N RED LI !

B2 I TICIHRTRE
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.

)

+ 05;,!-*—-:5—

[/ RUARIRA
Ay RDOBRBEHERIC
+TEZIREEDIET

Applying buttress screw makes

easy and reduces time to desorb
heads

AYRZRT Exchangeable Head

PXSH



’\‘y F&miﬁl y FE}I’ PXM gm j IJ‘y I\ Collet for PXM Exchangeable Head End Mill

4 Y3—h
Short
- A——i IFZNSYa—k
BWRZIRTIER specification m =2 Extra Short

C
BD
DCONWS

I%Lf%
it

T

s
: — LS B A
Holder Type B
VIR —FE
L. with Center-through
B{I:mm Unit:mm
Ay RR{SBROB R
Y—ILN 510} aE &FE Sy B | mems
W o. o p 5 51
EDP No. Designation oconws | BP LF 1 PXSH %442 pc *ECZ@ (Yen)
®12.16.20.25
7834001 PXMC-C1205 11.7 26 10.5 5 23 c12 13,600
IF+R I\I? 7834002 PXMC-C1605 15.7 26 10.5 5 28.5 (@) 13,600
Ya—
Extra Short 7834003 PXMC-C2005 19.6 26 10.5 5 325 C20 13,600
7834004 PXMC-C2505 24 26 10.5 5 40 C25 13,600
7834011 PXMC-C1230 11.7 26 355 30 48 c12 14,500
ya—hk 7834012 PXMC-C1630 15.7 26 35.5 30 53.5 ci1é6 14,500
Shext 7834013 PXMC-C2030 19.6 26 355 30 57.5 C20 14,500
7834014 PXMC-C2530 24 26 35.5 30 65 C25 14,500

EEXDGETCHEEREER) EFEDEFT, Stock are categorized as C (Standard stock item).

1. PXMCI&[OSG PHOENIX PXMZU—X]DAw RERIL v NT T,
1. The PXMC exchangeable head is designed specifically for the “OSG PHOENIX PXM" series.

B PXMCHS/\A 7OV 2 UV T VAT L BIER—EE product Listing of PXMC corresponding to the HYPRO Shrink System 8 :mm  Unit:mm
LR Deﬁ%m IFZhSva—k va—h
Extra Short Short

8910000 BT30-SLK12-35 P30T-1(MAST) *1 38 45.5 70.5

8910001 BT30-SLK12-35 P30T-2(MAS2) *1 38 455 70.5

ALoBE | 8910002 BT40-SLK12-45 38 55.5 80.5
HolderTypeB | 8910003 BT40-SLK12-75 38 85.5 1105
8910005 A63-SLK12-75 38 85.5 1105

8910006 A63-5LK12-135 38 145.5 170.5

1. i [EEtEEFTHEETEL,

2.PXMC Oy b\ TOY2UYoa0y b RATLAERBEENGDE T,

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

*1:BT30AMILIDHTIVA Sy RiRIL MHMEELE T,
*1:0nly BT30 holders come with a pull stud bolt.

s



PX S H t’] ‘ﬁu 7%14:5&% Cutting Condition

PXMZZ I\ I/_ |\:J'\7777|Ul/9“/PXMC:| I/ ‘y I\:,H\:ﬁ For both PXMZ straight shank holder / PXMC collet
BIETLIEN side mitling

L/D =4
$EE#M (~45HRC) HET
L) - JUN\— RV Hardened Stee
Work Material Hardened Steel - Prehardened Steel
SCM-SKD61-NAK80 ~ 55HRC ~62HRC ~66HRC ~70HRC
SIHIERE
Cutting Speed 110 ~130 80 ~100 60 ~80 50 ~70 40 ~60
(m/min)
SR EERERE EDIRE EnEE | EDERE | OEEE | XOERE | OiIRERE | XDERE | MEmEE | EDEE
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
al ap de ap de ap de
PhARE g - L =
Deth ofcat ’ 1D | 0.05D 1D 0.03D D 0.02D
’ Ae de Max = 1Tmm de Max = Tmm de Max =0.5mm
4<L/D =5
8598 (~45HRC) S
*Eﬁlj*j s TYUI\— l\yﬁﬁ Hardened Steel
Work Material Hardened Steel - Prehardened Steel
SCM-SKD61-NAK80 ~ 55HRC ~62HRC ~66HRC ~70HRC
YIHLEE
Cu Spe)fi 75~95 55~75 40 ~60 35~55 25~45
m/min
12 EEmEE EDEE EEmEE | XDEE | EImEE | XOEE | EEEE | XDEE | BImEE | XDEE
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
I8 ap de ap de ap de
SASTE B N —
it 7 1D | 0.03D 1D | 002D 07D | 0.02D
. ae de Max =1mm de Max = 1Tmm de Max =0.5mm

1. B, RILY IBEIEDS DIEEDEVNEDZETERTEL.
2. UUDHRET DE(E. BEEE. EDEREZR UG T NI TSERTEL,
3. RHUENRLEDBGIF. CUDHRELPIKLEDTIDT. EEERE.
EDRE, HARSZHBTEL,
A4 JHIEEE. RV IREI SDY v TRV (PXMZ) DREURE(C
Ay R2R(LF) ZMA fcREURSZE B UCEEZ LTS,
5. VIHIRENF#HEIM (CINC T I7 T O—FfcFFEEDQ DEVWWIHIREZ CfE

1. Use a rigid 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 length of shank holder.

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

RATEL.

PXSH

AYRZHRT Exchangeable Head



PXS H t’J ‘ﬁu %14:5&5 Cutting Condition

PXMZZ h I/_ I\:J"’yal-k}bg‘/PXMCj I./ ‘y I\:,H\:E For both PXMZ straight shank holder / PXMC collet
SIRBIEIIEN High-speed side Milling

INIRFICRET DNRIEPLHEIBICK DRI TS N - NKDBREENBDFE T, Caution: sparks generated during operation or heat caused by tool breakage can cause fire.
BANKERZHFTITOT RS, Be sure to use all proper fire prevention measures.
BREREREOYY VIS ZHNAUIGEDRERMERTI, The conditions below are for high speed / high precision machining centers.
L/D=4
$HEM (~45HRC) HHET
L) - TJUN\—RVi8 HardenedStee
Work Material Hardened Steel - Prehardened Steel
SCM-SKD61-NAK80 ~ 55HRC ~62HRC ~66HRC ~70HRC
YIHIRE
Cutting Speed 160 ~ 180 140 ~ 160 95~115 80~ 100 60 ~80
(m/min)
PAES ElEmERE EDERE EmEE | EXDRE | OEEE | XDOEE | IRERE | XDRERE | BEmEE | XDEE
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
aT ap de ap de ap de ap de
PHAREE P e E—
Denth ofcat ’ 1D | 0.05D 1D 0.03D 1D | 0.015D D 0.01D
i ae de Max = 1Tmm de Max=1mm de Max =0.5mm de Max =0.2mm

—_

EREDNETIDENTEDFEELFITDT, FENMEDSG DENHIHE]FHEXC 1.Tools can cause sparks. Do not use flammable fluids.

BARULEVTTIEL. 2.Use arigid and precise machine and holder.
2. . NIV IFBIED S DEEDBVEDZSERATEL, 3.When chattering occurs, reduce the speed and feed simultaneously.
3. UUDDRET DRI, @ERE, XDREZREUEIEST NI TSER 4.Please consider the overhang length as the total length of replaceable
TEL head and overhang length of shank holder.
4 JHIREE. RIVFRANSDY v+ IRV (PXMZ) DRHUEREIC 5.Use an air blow or a suitable cutting fluid with high smoke retardant
ANy RZE (LF) ZMAREURSZEBUCEEZLT RSV, properties.
5. UIHEERIEHEIM IR U TI 7 JO—F EFEE D DS WLIEHER =
CERATEL.

BEBAYRNUI—=YayvIAvyRERRXIRS)L PXM

Abundant exchangeable milling heads! Exchangeable head end mill PXM

VYUY RSATEKRDOIMTHEEZFKIET DNy REBE AY REDITEICKDRT A BONAETIMNIIZX MDA ZRIELE T,
BEBINYRNUI-Y 3V TEBEREMIY —VICHIBRLE T,
The PXM is an exchangeable head end mill series with the same high performance of a solid

tool and the cost efficiency of an indexable tool. A single exchangeable head body is able to
accommodate a wide range of exchangeable heads to meet various application needs.

WIRS1VFvT
Available shapes

- A9 TT7RAR

F##HI30SG PHOENIXAHOJZETE RS,

Please see OSG PHOENIX Catalog for details.

Square Type
c ST4VIRAR
Roughing Type 056 PROENIX

« A—FSIT AR

Corner Radius Type

< =LK

Ball Type



https://bit.ly/3ydKB67

PXMZ ﬁ{qu?mﬁ Tightening procedure

N ‘

] P& D REELO
With gap Without gap
Y

) j )

OiER @fR s ©F. 315 @HESR

Cleaning Initial Tightening Final Tightening Confirmation
AY R VeV OMEBOIS ENERET FHH ERAR/NFTHDD FREDEWEZHEER
Remove dirt and chips from the connecting thread and shank Tighten by hand Tighten with a spanner wrench Confirm that there is no gap
Ay REEBERBIEFPXMEBAR/INFZSERATSLV - Only use the spanner wrenches that are designed specifically for the PXM (p.81) for
(FRZANF FTERATEEEA). attaching PXM heads .
HREII LI Ep.81ZBRTEL, Please do not use alternative spanner wrenches sold on the market as a replacement.
A REVPIIRILY DRED L ETHEDAALTTEL, - Please refer to p.81 for tightening torque.

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

% PREDEVEZCHERTEL, no gap.
Cautions - FfEERZRAE 9 B ST I DE D, IREDIHEL IS DTETREMD B DE T, - Degreasing the connecting thread may result in over tightening or a possible

during use BEBEIE LIELT RS, separation of the faces. Please do not degrease.
ZINFFEAY ROYIREFICEDEEAL. BESAICH <D EEESET - Please make sure that the spanner wrench is inserted properly and turn it slowly
CEATEL, during use.

ng Procedure

@ﬂiﬁ&)(BT30) Initial Tightening ®$ﬁ&) Final Tightening @5% ;‘%‘ Cleaning

JdLw bRILY OffEER D 7Z &R L. ZUIAT, AINFTHIDH D, Ay R, dby MEEBOIZ. ENZEEET,
TIASw RZELQOUL. RFEDHT 5. Tighten with a spanner wrench Remove dirt and chips from the connecting thread

% BT30LISHE FRETSRT . and collet

Make sure the fastening portion of the collet is clean then .

insert it into the holder. Turn the pull stud to tighten. S BT301—)15’1-¢DH¥1?J U'%mﬁ Mounting procedure for holders other than BT30

*For models other than BT30 please refer to the
instructions below.

O51ERQUAABICNAL Y F=

, LohbEFEAT D,
3 F KT ETIVRY R (P66 L) DIBE.
TIWREYREMF e T X TRIETRE.
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.
@LyhHEELEFEWVKD. DLy FEinElZE
FTHUR—L. LY F Al (GEE) N
OlERS 8. FREDNLI THESDIF Do
MR NILT18N-m

To prevent the collet from rotating, support the tip of the

Ay REE . collet by hand, tighten with the wrench by turning to the
@ J I\R% Mounting the Head right, then fastening to the required torque.
FHHzE LR PXMERR /TR D, *Recommended tightening torque: 18N-m

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

Ay REEBERIFPXMBERZANF ZSERTEL - Only use the spanner wrenches that are designed specifically for the PXM (p.81) for

(FIRA ) FFTEATEEEA). attaching PXM heads.
SHEERT ML G p 81 EBBTRE L, Please do not use alternative spanner wrenches sold on the market as a replacement.
Ay RETLS ,\(DIMED\VH<%_GW&)7\/V?_F*M - Please refer to p.81 for tightening torque.

e 7 — J"—"_:,q e <yl - Please tighten until the head and the collet faces meet. Confirm that there is no gap.
Cautions %‘Eb‘ﬁm$€"—“6§ﬁi‘?_‘—kb?° . . . - Degreasing the connecting thread may result in over tightening or a possible
RO - S EZRAE T 2 ST DB ED  IMED IO EL T DRREIEN B DE T, separation of the faces. Please do not degrease.
BEREIF LIEWVWVT TFEL, - Please make sure that the spanner wrench is inserted properly and turn it slowly

ZNFBAY ROYIRECEDEFEAL. Bo<KbEEETS B TTEATEL,  duringuse.

&

AYRZHRT Exchangeable Head

PXSH
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F—IRIV—RRIEICEULVLWEDHESZ
*E E lJ-C L‘ i 3- OSG’s Environmental Initiatives

03

Ba—5427

Recoating

BiE-81—FT1270

Tool Reconditioning

ERATCERLLEO>EIEZ#HSE
BIATACLRE.EERILE
WIRIRIBOREZTHNODEBIC
DIENDET,

Tool reconditioning contributes to resource
conservation by bringing worn cutting tools back to life, 0 ; "
which is environmentally friendly and sustainable.

»’ 04
®RAE

Inspection

BifE

Regrinding ﬁﬁﬁlg'ﬁ:l_j_"fyg

Tool Reconditioning

o1 05

R AR RS - e
Inspection upon arrival Packaging and

HBEVY1II)

Carbide Recycling

BMECELBLLEOLBELIRRBAR/\—RXZILT [BEYYAI)V] §DHTEHTRETT,
BEUTAIIE HLEBOLU7AIIN ZLZLSCBBEMADERAEZ ST LD TE RIEFREICRIBET,

Carbide tools that can no longer be reground can be recycled through Nihon Hard Metal’s carbide recycling program. Cemented carbide materials contain a large amount of rare
metals. Carbide recycling reduces material consumption and contributes to environmental preservation.

4 E zl:l \_ F)‘ 9”/ r#ﬁﬁi U "j’fa“/J 0) #% E Highlights of Nihon Hard Metal’s “Carbide Recycling” Program

BEIETHNE. SZLDEMETENEABOK 1E1& b DEIIRE : 20kg~ UL IILEE :
IVREW-RUL-U-T- (F—Xyh £53v2. (ERERAN—RXSVICTEE- IRDIAH IS TR
FyTEDHRIEFRE FrEEM Y PV IR EDOBDFES) TEREZHELL)

As long as the tool has been hardened, it doesn't Tools that contain a small amount of different Amount of material that can be sent for recycling : Recycling payment :

have to be separated into categories such as end materials are accepted (tools with cermet, ceramic 20kg and over (shipping costs are paid by Nihon by direct bank deposit

mills, drills, reamers, and tips. and steel shanks are separated) Hard Metal Co., Ltd.)




shaping your dreams
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/N BECBENWERE L DIT

« TEZSEAT 263, BT 2RRNDIDT, HIFN/\— - (REIRS - REWNSEEALTTEL,
 UINFTBRFTRSIENT FEL.

+ 51D K FIFFRFTHSIENTTEL,

* TEOYINKEDEL Eo e SERZEHRIELTREL,

« BEE - RERBHNRELLS, BSICERZHRLELTREL.

* TEICEFZMRIFNTFEL.

« MIFIICTEDTERRET> T RS,

OSGRIEE

& Safe use of cutting tools

+ Use safety cover, safety glasses and safety shoes during operation.

+ Do not touch cutting edges with bare hands.

+ Do not touch cutting chips with bare hands. Chips will be hot after cutting.

« Stop cutting when the tool becomes dull.

« Stop cutting operation immediately if you hear any abnormal cutting sounds.

+ Do not modify tools.

« Please use appropriate tools for the operation. Check dimensions to ensure proper selection.

Copyright ©2019 OSG Corporation. All rights reserved.

« WBICDOVTIR, EBICHR - MREIT>THDFIDT, FELLLEFAYOT BRI TIFE
EEIRHEDHDET . Tool specifications are subject to change without notice.
« AEBHAB DTS - ERZFEUF T,

N-130.web(DN)
23.12
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