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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-CPR2-H-AE-LNBD-H-PXSH

OYIRYISITPRAIALT
Long Neck Type

ERER{L_E(FAA4X | AE-CPR4-H

4-flute high efficiency finishing

51136771 T LEMN

136 new items added

=fEE{L LIFA2X% : AE-CPR2-H

2-flute high precision finiihing
201747 LENN

201 new items added

k

N

y———
- —
AN

NN\ N\ N

-

‘

“a

i

ity

a0,

!‘f



LINE UP 555

52947 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
ROTT 54T squareType P.12 :
A E_ M S - H 4f‘flzgte 6-6flﬁe
AT ITT 54T SquareType -P.13
SIT AHAT Radius Type -P.14 - ﬁ i

AE'ML'H I:I‘Jaﬁé 4D3~J§ 4 X D cutting length

P.17
ATTITHA4F SquareType P.21 — ﬁ |
P.23

5 y7194 j Radius Type
A E'c RE'H Eﬁﬁ%ﬂ High efficiency type

AE-HFE-H =3%DE3! high feed type

53X
5-flute

®. P, ==
4-flute 5-flute

;R‘_,llg4 j Ball Type

AE-BM-H ®te=na% P35 e ESS— g
4-flute type for high-efficiency processing ;

AE-BD-H EfREHLLEFA2Y P.41

2-flute type for high-precision finishing

D ya“*‘yag4 70 Long Neck Type

| NEW SIZE |
AE-CPR4-H SHRME LIFRATSIT ARG A T P.45

4-flute radius type for high-efficiency finishing

@
he &

)

AE-CPR2-H BHREMEFRH2NSITRGA T o P.71

2-flute radius type for high-precision finishing

AE-LNBD-H EHEMHLFRE2IR—=IVILT P.87 ‘Q,‘ . S

2-flute ball type for high-precision finishing

’\‘y F,)Emicly FE’I’ PXM Exchangeable Head End Mill

PXSH 1 DXJE 1 X D cutting length P.1 03
RIT T 54T SquareType P.105 e *
PXMZ AL —b2v 2 O7R)UH  straight Shank Holder for PXM
P.106 o st
PXMC PXM%%]UWF Collet for PXM Exchangeable Head End Mill T
P108 - M——
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DUROREY coating enables superior heat resistance and high toughness optimized for high-hardness steel milling!

Fa—0Ob4

UROREY

B #E

Super Heat Resistant Layer

*ﬁ ﬂ; Eﬁﬁ Coating Structure

B/ BREEEE

Ultra-Fine Periodic Nano-Layered Structure

tiEmEmRbE

Adhesion Strength Reinforcing Layer

1527

. Base Metal

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

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

EW-’EH T/lﬁlgﬂ*ﬁlgﬁﬁ Ultra-Fine Periodic Nano-Layered Structure
F/RAPEREEMEREORBEEICELOT. BRMM LSS EDlE

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

SICEADBMAREBMMT/ BREEEEICKDT. Super heat resistant layer and ultra-fine periodic nano-layered
=\ 4 i RN structure provide superiortoughness while maintaining
Eb\ﬁﬁj?& Ec‘iﬁﬂj\@ﬁ Xl b?j‘ EnzCA ﬁ’éﬁﬁi% go highheat resistance and abrasion resistance.
BEEMTICEVTCEFvEYIZMHIL. TRORFM{LZRELE T, Also suppresses chipping even in high hardness milling and achieves long tool life.
E&{ERAYA
HIRE WIRIEIE fEe (GPa) EE(C) &L f1%&N HEE M EEFE % Mt EEE % Chit
Coating Color Coating Structure Hardness Oxidation Heat Resistance | Adhesion Strength | Surface Roughness | Wear Resistance | Welding Resistance Toughness
Temperature
ENE B/ BRI
Black Gray Ultra-Fine Periodic Nano-Laﬁyered 41 1,300 A © O ¥ © ©
DUROREY[EF—IRI—#XAEUHDERHETT, (1528) O—O—r (RF¥)
DUROREY is a registered trademark of OSG Corporation. Fair Best

FCETE - TE60HRC SKD1IIIF—%

(@t Ene - Cutting data of SKD11 60 HRC

oA ] BEASIPIYRSIL 010 6147 NEEFERO.ImMmTOHEIRE
Tool square carbide end mill 6-flute Cutting length up to 0.1mm outer circumference wear width
HREIA
Work Material SKD11(60HRC) PHIRE (m) Milling Length
MIF5E {IEIE | 2 40 8o 80 100 120
Milling Method Side Milling DUROREﬁY

il . . =5«
gﬁfr’fie ’ 150m/min(4,800min™) DUROREY Coning
clotils 2,000mm/min(0.069mm/t) RS

Conventional
hARE ap= —
P=10mm de=0.1Tmm

Depth of Cut

e : ftrat
t?J'ﬁ'ﬂiEEﬁ'J 177 o— Competitor
Coolant Air-blow
84m7]l] Iiﬁ:@?ﬁf%ﬂiﬂ Wear comparison after milling 84 m

DUROREYO—F Y fERm fthtt e
DUROREY Coating Conventional Competitor

ERI—FT«4VJ@mIIWLT
#160% D 1*HEM L
Approximately 60% improvement in

performance compared to conventional
coated products
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1]" I 9 1 Cutting Data 1

BRAHBAHFE22mmIC LD EEEM (60HRC) D
=Y

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

tHHI#4 : SKD11(60HRC) WEENE

Work Material JJIJIE_JJE@

Scan code for product

EFFH%W . ﬁﬁ??“D:Jﬁt yg details and video

Machine : Vertical Machining Center ) S
T 17 1 HSK-A63 EREEEREL : 20,000min’ v v
® ®

Main Spindle Maximum RPM
tIEGEA : T720—  RILY RIESHKRILS
Coolant : Air-blow Holder : Shrink Fit

\

— . - = M EomE
P?fj?s? Mﬂﬂng PErt Miﬁ?ﬂg laietfod M%’ll?ng I‘Z?oiss Cut(tylvri/c;;nSiﬁ)eed (mFmeﬁﬂin)
Nuﬁll{ﬂﬂI 120 1,200 ’\UDJL%E 1 ’\Uﬁlbﬂfg R5
o Ry N2 Helical Milling =T AE-MS-H (3,800min™) (0.05mm/t) Helical Angle Helical Radius
Pocket ﬁDEUMI Roughing ®»10 120 6,000 22 0.1
Enlarging (3,800min™) (0.26mm/t) :
e | PIECIH REERT FMT AE-MS-H 120 6,000
® Overall High—selgiec\r\e/l:!;?\)\i\\\ng Roughing ®10XR1 (3,800min") (0.26mm/t) 22 0.1
©) E%N EFamT it EIFMT AE-BM-H 270 3,100 0.5 0.5
Overall Contour Milling Semi-finishing R5 (8,600min™) (0.09mm/t) ‘ ‘
0) FBRER EFaRmI EbEUIMT AE-BM-H 104 1,800 0.5 0.5
CornerR Contour Milling Leftover Milling R3 (5,500min™) (0.08mm/t) ° *
® FZIREB EFEmmT ftEFMT AE-BD-H 305 970 0.1 0.1
Shape Contour Milling Finishing R3X18 (16,200min™) (0.03mm/t) : )
© | EES FENT PLEHEEMT | AE-MSH 104 990 0.04 0.25
Bottom Flat Surface Milling PL Surface Finishing ®»6XR0.5 (5,500min™) (0.03mm/t) : :

8



7."] I 5-“_ 9 2 Cutting Data 2

SEEHl (60HRC) TH ., KENKYVIAHET

RAEEEEREDIMI

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

K41 - YXR3(60HRC)

Work Material

KEAENTE
T EhE&

{EFRBEA - SEhANTHE

Machine : Five-axis Machining Center

FEH 1T 1 HSK-A63 REEERE : 25,000min’
Main Spindle Maximum RPM
tIHEHA - MQL IV BIEHRILY

Coolant

Holder : Shrink Fit

Scan code for product
details and video

TiEs| mTs 75 T Il ROEE
PT?;E? Mji:{Hng PErt MijI:{an Met?od Ma"\li]ng F'??oceess Cutﬁg:”g’]“Siﬁ;eed (mli?ﬁgin)
0 =7 EL R ERERTRAT
Overall 3-axis Contouring Line High-efficiency Roughing
® EEDEB 38 FER hFEIMT
Chamfer 3-axis Contouring Line Semi-roughing
AE-BM-H 150 1,920 0.7 15
@ - — SR R5 (4,800min™) (0.Tmm/t)
Groove 5-axis Profiling Semi-roughing
0 LLIER 58 y—V=—-UvT - BT
Ridge 5-axis Turn Milling Roughing - Semi-roughing
® BER SE fiL EEELETINT AE-BD-H 150 480 0.04 1
Groove 5-axis Profiling High-precision Finishing R5X%X30 (4,800min") (0.05mm/t) .
® LLiER SE L SREEL LTI
Ridge 5-axis Profiling High-precision Finishing
0.03 0.2
@ FRKER | 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)
EER 58 5y—r=—UVJ EREELETINT
Bottom 5-axis Turn Milling I—’Eh—predsion Finishing 0.02 0.2
@ | Emom® 30 SEH BWEEFMI | AE-BD-H 150 480 0.04 1
Chamfer 3-axis Contouring Line High-precision Finishing R5X%30 (4,800min™) (0.05mm/t) °

&
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1]" I >l 9 3 Cutting Data 3

BVWTEMEEIKROSNHAMEEAMDH31-S%Z
mEHERICII

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

t#H#4 : DH31-S (50HRC) HR@ENE

MIBEE

Work Material

Scan code for product

EFF”%W . ﬁﬁ??’/:/ﬁt yg details and video

Machine : Vertical Machining Center

FEY (T 1 HSK-A63 REEERLN : 20,000min™

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

TEES| MIA I Iwe =D AR
P?fj?s? Mﬂﬂng PErt Miﬁ?ﬂg hjﬂztfod M%’I?ng I‘Z?oiss Cut(tg/c;;nSig)eed (m?/ergin) (glg)
AIE RIEEDE SEERMT AE-ML-H 80 1,070
@ dde High o Ml ing ®10x40 (2,550min™) (0.07mm/t) 40 0.5
T
BB SAEEM T fouanine 120 2750
LEFEE ; T .
® Top H.‘gh;‘gﬁi‘“ﬁn“gm”mg (3,800min") (0.12mm/t) 15 0.5
AE-MS-H
®10XR1
® REB ERtmT it FIFINT 200 1,900 0.1 0.1
CornerR Contour Milling Semi-finishing (6,370min™) (0.05mm/t) : :
0 FERER LT b5 UINT AE-LNBD-H 50 480 0.1 0.1
CornerR Copy Milling Leftover Milling R1X10X6 (8,000min™) (0.03mm/t) * :
© |EmE-pm| FEIL-BEDE AE-ML-H 120 1,150 0.2 1
Bottom-Side S\ZSSM'\IIH‘;S »10X40 (3,800min™) (0.05mm/t) 40 0.1
T EFmT :
- Finishing 0.2 1
® | tmvmE | TENL AETH AE-MS-H 120 1,150 :
Top Side Miling ®10XR1 (3,800min™) (0.05mm/t) 15 0.1
@ REB FaiRmT REB{L LEIF AT 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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7]" I ol 9 4 Cutting Data 4

ARERDIRLVIL/D=14D RO IR =S EEZEICI T

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

Hl+74 - SKD61(50HRC)

Work Material

EREW : oy = Itery

Machine : Vertical Machining Center

FEH (T 1 HSK-A63 REMEEREN : 20,000min

Main Spindle Maximum RPM
IEGHE : T 70—  KILY  HIEDHKRILSY
Coolant : Air-blow Holder : Shrink Fit

Process Milling Part Milling Method Milling Process

IEES| NIER MIITE MIRE

RE@NE
AT EE

Scan code for product
details and video

Feed
(mm/min)

Overhang Length Cutting Speed
(mm) (m/min)

EHUES oMl EbiEE

o | 2% | mmenT | mmsmm, | AEMSH | 3o | 90 | 1720 | g 05
® i‘?ﬁl fﬁﬁ’}ﬂﬁ R;ﬁuﬂzf?g AENSH 20 (7,17?)?nin") (0.(1)111n§r?1/t) ] 0.2
® E C%Eﬁﬁg H.gh'ae’f'?ﬁé'y"mgmng Z‘,*Z‘;ﬂ;?;;‘ 25 (6,00705min") (O.Jégr?\?n/t) 0.14 0.7
© | g% | smemr | mmenmn a8y | 0%, | 005 | o036
o | e | gmmr | wamr | | 005 | 036
© | mm | smenr | momupr | 0P ooy | @i,y | 005 | o036
o | BuS | sENI | oo 002 | 036
THTAE EERNT | SETMT ) ARLSee | 30 | Gosoomind | oosmmwo | 003 01
© | BB N T i | B | cooeiny | 00baamn | 0012 0.1

&
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1]']15'_9 5 Cutting Data 5
TEREDRERZEILES

High-efficiency roughing that maximizes the tool features

60HRC DS EEH = SHE

Highly efficient machining of 60 HRC high-hardness steel

t#Hl+7 : SKD11 (60HRC)

Work Material

(T

EiE 27 RS T vl eV

Machine : Vertical Machining Center

E85 17 HSK-A63

Main Spindle

PIEmE - =77 J0—

Coolant : Air-blow

Maximum RPM

Holder : Milling Chuck

R EERE : 20,000min’

RV S—UVITFvvy

1]

EERRML

Watch it in action

@

tIHIZ #¥71cm3 tIHIE #28cm>
Cutting Amount Approx. Cutting Amount Approx.
TR ¥R 8 S NTEERY 429

Machining Time

Approx. 1 hour and 8 minutes

Machining Time

Approx. 42 minutes

EES b E~] RHEULRE EIHIERE EDRE

Tams wim | wrmx | mTme oo | s | e |28

@ &R EatRinT 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 EFafmnT 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) ‘




7]"15-“_9 6 Cutting Data 6

#eEMOSERENR (65HRC) IERZDINL

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

K474 - SKH51(65HRC)

Work Material

ERW - vV oEV S
Machine : Vertical Machining Center

FEH (T 1 HSK-A63 REMEEREN : 20,000min

Main Spindle Maximum RPM

YIHGHRE : T 00— RILSY : HIESHKRILY

Coolant : Air-blow Holder : Shrink Fit

TiEES TH T75 IRE EIHLER EDEE
Pffi-sq Mji:{Eng PEH Mi’IJIPng I\7/I‘j;t§od MaJIEIng g?o‘ceess Cut(t:#/%ig;eed (mf\iﬁﬁ'\n)
@ 2K EFEminI T AE-CRE-H 80 2,230 0.1 3
Overall Contour Milling Roughing ®»10XR2 (2,550min") (0.177mm/t) *
=% EFERMI FAT AE-CRE-H 80 2,230
@ Overall Contouriling Roughing ®6XR1.5 (4,250min") (0.Tmm/t) 0.075 18
® =S EaEINT it EIFINT AE-CRE-H 80 2,010 0.05 0.1
Overall Contour Milling Semi-finishing ®»3X%XR0.75 (8,500min™) (0.05mm/t) . .
0) SERZR EERINT T EFNT AE-CRE-H 80 635 0.1 0.6
Peripheral Contour Milling Finishing ®»6XR1.5 (4,250min") (0.03mm/t) . i
® K@K FEMT ftEFmIT 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 ®»3XR0.75 (8,500min™) (0.015mm/t) . .

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

AY T .. AE-MSS-H

33— ... AE-MS-H

Unequal spacing teeth suppresses chattering

1| AFZEADT U D %=l

al#a?2
NR p6KiTE

Outer diameter
under ¢6

=iEEHZ2ENL

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

al#a2#a3

SHEp6LLE
Outer diameter ¢ 6
or above

2| RB{EENIEAFZMEERRICED

EHTE AE-MS-H ¢4 483

Tool 4-flute
HRHE

Work Material STAVAX(52HRC)
MIrEE {RIELDHEY

Milling Method Side Milling

BIELEE . -
Cutting Speed 100m/min(7,950min™")
ZDEE | 1,250mm/min(0.039mm/t)
PhARSE _ -

Depth of Cut dP=6mm de=0.2mm
SRR I77Jo—

Coolant Air-blow

=Rk IR YTt 5 (BT40)
Machine Vertical Machining Center

DUROREY Coating

N DIBEIRS

Wear condition of the

cutting edge

Conventional

i .

*

FIHIRE 350.9m
Milling Length

Ak %
BIHIRE 179.3m

Milling Length

3| DUROREYd—5r2V T

‘BUVMEAMEMEREZEL. SS5CBNEUAKICKD
BEEHAMNTICRHEORMNZRELTT

- 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

REEHEINTICESVT. RELEMA Mt ZRRE

Achieves stable durability in high-hardness steel machining

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

Work Material SKD11(60HRC)
MII5E RIELIHI

Milling Method Side Milling
SIHIRE . -
Cutting Speed 75m/min(2,400min™")
Eeg EE 1,000mm/min (0.069mm/t)
AR i ~

Depth of Cut ap=15mm de=0.3mm
SIEEE] IrJo—

Coolant Air-blow

SRRt IRV =5t 5 (BT40)
Machine Vertical Machining Center

=& T

High-speed Milling

= iEEH 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 IRHEEH 182

-
2
D
\_
ey
R
®

FIBI R Milling Length

—AE-MS-H = fthtt R

Competitor
95.2m TR TONEN DIEEIRAE
Wear condition of outer peripheral cutting edge after milling 95.2 m

jlugad.r

Competitor

AR IICBNT. BN Atz FiE

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

ERATE AE-MS-H ¢4 483
Tool 4-flute
REI

Work Material SKD11(60HRC)
MIF5E RIEEIE

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

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

Coolant Air-blow

fEFAtE MRV =P+ % (BT40)
Machine Vertical Machining Center

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

Flank Wear T off FBHEEH . 18

10 20 30 40 50 60 70 80 90 100 110 120
EIHIRE Mmilling Length

——AE-MS-H —— fti#tRA —— ftitt@mB

Competitor Competitor
NEHN DIRISINAE

Wear comparison for peripheral cutting edge

AE-MS-H 122.5m 4t S A 66.4m

Competitor

fti#tfa B 38.5m

Competitor

130
(m)

AE-MSS-H

=+
0
7
w
<



hUIi:_ 9 Cutting Data

ooy |Nl ~'U/\—R 2§l STAVAX(52HRC) CHREMT

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

ERTe AE-MS-H ¢4 485 (mm) Q.40 [roerrrr
Tool 4-flute
HHIH CEIT
Work Material STAVAX(52HRC) 030 [ [
IIFEE {RIE DAl fjﬁ
Milling Method Side Milling gg 025 |7
wﬁ'!’zg 100m/min(7,950min™) i 1 A
Cutting Speed i
] 1,250mm/min (0.039mm/t) L e
YBAZES - ~ VR Ay A R A
Depth of Cut ap=6mm de=0.2mm 0,05 [/ e g el T
SRR I7Jo— ’
Coolant Air-blow 0 50 700 750 200 250 300 350
fEFE MR Y=V 5 1% (BT40) s
Machine Vertical Machining Center YIHIRT willing Length
=———AE-MS-H ——fiitmA — fitt@mB
Competitor Competitor
NEAFDEEIREE
Wear comparison for peripheral cutting edge

AE-MS-H 350.9m fti#t&@ A 61.3m fth#t 5 B 144.3m

Competitor Competitor

i1 7/\—R#l NAK80(40HRQ) [CBVTHRIFIFEIHIMEEE FIF

Long Tool Life Demonstrates good cutting performance even in pre-hardened steel NAK80 (40 HRC)
ERATE AE-MS-H 03 4#5% (mm)0.10
Tool 4-flute 0.09 [
Gl ) 0.08
Work Material NAK80(40HRC) %
MIA FIETH ix 007
Milling Method Side Milling g 0.06
IRz 102m/min(10,823min™") O
Cutting Speed = 004
R DRE . -
o 866mm/min(0.02mm/t) E 0.03
HARE _ _ 0.02
Depth of Cut dpP=4.5mm de=0.2mm oo
SIRIHE I7rJo0— '
Coolant Air-blow 0 100 200 300 400 500 600 700 800 900
et BV =5t % (HSK63) IS wiling Length (m)
Machine Horizontal Machining Center
—AE-MS-H = {153
Competitor

S EIH DIBISIARE

Wear comparison for peripheral cutting edge

AE-MS-H 896m ftittim 476m

Competitor




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

A

The A Brand
[ B AN | SPEED
AE-MSS-H Za Ij Square AREDE. ouroner T T
0~-0.02
) Typel g ___—Ti5°
SN g S B N\N\=Eg F ¢
43 | apux_|
4-flute LU
LH
LF
Type2 z
- a
Rl ——® % {&X
i o
6% L emx |
6-flute LU
LF
1 .5 D EE(E-FE3 D) 1.5 X D cutting length (Neck length 3X D) Bmm  Unitmm
, .. , . J—UHEAalCHTIREIRLe s .
Y—IUNo. | HEXETE EaAR ANV = B s A mra i eati s 3F 73 c- A== i
EDP No. DC x LU LF | APMX DCON | DN Ak - - - e — ZEFP | Type | Stock (Yen)
0.5 1 1.5 2 3
8549830 3X 9 45| 45| 148 6 | 285| 578 | 946 | 9.87(10.23|10.62|11.48| 4 1 |A|@| 6,040
8549831 4 X 12 50| 6 |16 6 | 3.85| 3.59° |12.6 |13.09|13.56 |14.07 | 1521 | 4 1 |A|@ 6,520
8549832 5 X 15 60| 7.5|17.1 6 | 485| 168 |1572]163 |16.88| — — 4 1T |A@ 6910
8549833 6 X 18 80| 9 — 6 | 585 — — — — — — 6 2 |A|@| 8240
8549834 8 X 24 90 |12 — 8 | 785 — — — — — — 6 2 |A|@]| 10,200
8549835 | 10 X 30 | 100 |15 — 10 | 985 — — — — — — 6 2 |A|@| 13,700
8549836 12 X 36 110 |18 — 12 |11.8 — — — — — — 6 2 |A|@]| 17,500

A1 D—ORRAaICHTERAMR Le MICHENEVEDRIFHELZERLET,

@ =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
g >
RkE i 9=z
les [ | mEem
x 4 Inclined
4 Angle

. 74 | y@E %Ell: Db‘t Guide for Icons

n *jg Tool Materials

iﬁmfi Surface Treatment

R?F"é!% Tolerance of Radius

R IVRIILD

BEG® Ol O—F,VY @ - =
CARBIDE ) k REFBEEZRTLET

Tungsten Garbide DUROREY  buroRey Coating +001 Identifies the tolerance of the radius for end mills
n 57“%03?:@% Tolerance for milling diameter Iy 7 shank

_ 91 ) X
IV RS LONEERRLET M vvyomEERRLET g 2V e FIREEe)
Tolerance for milling diameter h4 Tolerance for Shank Diameter FIT JATLIC

Suitable for the shrink holder system

E 1’3[31’1% Helix Angle

IV RILDBEDRUNAZ
[N\ |

Helix angle of flute for end mills

tﬂﬁu%{# Cutting Conditions

VISR BERBEN—TI %
RNLET

Indicates page number for cutting conditions
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%Egﬁm m EEE I y F E } ll :J 5 - I\ﬁz Short type carbide end mills for high-hardness steels A

The A Brand
— BCIIT A | SPEED
A E - M S - H Z 7 I 7 Square ABE. ourorer 8 e

0~-0.02

s B ¢ NS FE

45 APMX

4-flute LH
LF
Type2
I O 14
6% APMX
6-flute LF
Bfi:mm  Unit:mm
w—ILNo. 2R | NR | |y |UvUUR| AW | MR | G| mems
EDP No. DC LF APMX DCON ZEFP Type Stock (Yen)

8549710 1 60 25 12.7 6 4 1 A o 5,190
8549715 1.5 60 3.8 13 6 4 1 A o 5,190
8549720 2 60 5 13.9 6 4 1 Al @® 5,190
8549725 25 60 6.3 14.5 6 4 1 Al @ 5,620
8549730 3 60 7.5 15.4 6 4 1 Al @® 6,040
8549740 4 60 10 16.1 6 4 1 Al @® 6,520
8549750 5 60 12.5 16.7 6 4 1 A o 6,910
8549760 6 60 15 — 6 6 2 Al @ 7,520
8549780 8 70 20 - 8 6 2 Al @ 9,230
8549810 10 80 25 — 10 6 2 Al @ 12,600
8549812 12 90 30 — 12 6 2 Al ® 15,900
8549816 16 105 40 — 16 6 2 Al @ 49,800
8549820 20 120 50 — 20 6 2 Al @ 79,700

- PAAVDFHBAIFp 12ZETE TS, - See p.12 for explanation of icons. @ =1Z#EEmR @=Standard stock item
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A

# Short type carbide end mills for high-hardness steels

AE-MS-H S9Y7 X s

2 o 5 D EE 2.5 X D cutting length

ﬁ n

+

43
4-flute

6
6-flute

A

The A Brand

R
_— BELL AN | SPEED
- REED
CARBIDE  puroRey 0.0 FIT 8 e
0~-0.02
Typel
& 115
O I OSSN N3
a U =2
APMX
LH
LF
Type2

BfiI:mm Unit:mm

Y=L No. s -l == | 7= | TrvorR[ I8 | Bk | am | e
EDP No. DC X RE LF APMX DCON ZEFP Type Stock (Yen)
8549842 3 X R0O.2 [ 9,040

60 7.5 154 6 4 1
8549845 3 X RO.5 O 9,040
8549852 4 X RO.2 ( 9,780
8549855 4 X RO.5 60 10 16.1 6 4 1 O 9,780
8549856 4 X R1 ° O 9,780
8549862 5 X RO0.2 A [ J 10,400
8549865 5 X R0.5 60 125 16.7 6 4 1 O 10,400
8549866 5 X R1 ° O 10,400
8549873 6 X RO.3 ( 11,400
8549875 6 X RO.5 60 15 = 6 6 2 A (] 11,400
8549876 6 X R1 ([ 11,400
8549883 8 X RO0.3 [ 14,000
8549885 8 X R0.5 A [ 14,000
8549886 8 X R1 70 20 — 8 6 2 o 14,000
8549887 8 X R1.5 O 14,000
8549888 8 X R2 ° O 14,000
8549893 10 X RO.3 ([ 18,800
8549895 10 X RO.5 A o 18,800
8549896 10 X R1 ([ 18,800

80 25 = 10 6 2
8549897 10 X R1.5 O 18,800
8549898 10 X R2 D O 18,800
8549899 10 X R3 O 18,800
8549903 12 X RO.3 [ 23,800
8549905 12 X RO.5 A o 23,800
8549906 12 X R1 [ 23,800

90 30 — 12 6 2
8549907 12 X R1.5 O 23,800
8549908 12 X R2 D O 23,800
8549909 12 X R3 O 23,800

- PAAVDFRAEp. 12ZTE TS,

- See p.12 for explanation of icons.
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@ =1ZEEER
Standard stock item

O =#REEER(EEZCERTEL.)

Limited standard stock item
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AE'MSS'H t)]ﬁ“%‘q:gﬁﬁ Cutting Condition
1717 9’(7’ Square Type
{BIEEIEN side mitiing

$EH (~45HRO) FHEH

izl - JUN— RV terdened el

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 CEmEE | E0EE | EEEE | X0EE | REE | E0EE | DR | X0EE | OnEE | R0EE
:‘I:D Cx LU Speed Feed Speed Feed Speed Feed Speed Feed Speed Feed
(min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min)

3 X 9 12,740 1,220 9,550 880 7,430 530 6,370 400 5,310 250

4 X 12 9,550 1,220 7,170 890 5,570 530 4,780 400 3,980 250

5 X 15 7,640 1,220 5,730 920 4,460 540 3,820 400 3,180 250

6 X 18 6,370 1,830 4,780 1,350 3,720 800 3,180 600 2,650 380

8 X 24 4,780 1,830 3,580 1,350 2,790 800 2,390 600 1,990 380
10 X 30 3,820 1,830 2,870 1,340 2,230 800 1,910 600 1,590 380
12 X 36 3,180 1,830 2,390 1,330 1,860 800 1,590 600 1,330 380

A ap de ap de ap de
PHAZES p _ R R —— B E—
Dot ofcat 7 15D | £0.1D =1.5D | £0.05D 15D | £0.03D
” ae de Max = 1mm de Max = 0.5mm de Max =0.3mm

1. 84, RILY FAEDS DEEDENEDZETEATEL.

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 S ISR U T 7 T O— K [FFRIEED S WVEIHEIME Z

CEATEL,

SRBIEIE High-speed side Milling

INTEFICRET DNIEPIRIBICKRDRATS N - NKDBIREDHDE T,

BN RZZ R TITOT TS,

BRESREDON YVt ERRALRE

SEDRERMHRTI,

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.

588 (~45HRC) HEE
IR - TUN—RVi Hardened Stee
Work Material Hardened Steel - Prehardened Steel
SCM-SKD61-NAK80 ~ 55HRC ~62HRC ~66HRC ~70HRC
SIHLERE
Cutting Speed 290 ~310 240 ~260 150 ~170 130 ~150 90 ~110
(m/min)
R CoEs | xoEE | EEEE | E0EE | BREE | X0EE | BmEE | E0EE | BREE | 20EE
£ 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 _— _—
it <15D | =0.02D <15D | =001D
z ae de Max =0.2mm de Max =0.Tmm

1.ERNETTDENEDFEELTT DT, FENIED S DUNHIMA FHE X
[CERLIEVWTTEL,
2 WJHHANFHE (S U T T 7 T O—K T2 FE SO M EWVWIEHE]Z

CERATEL,

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.

8



AE-MSS-H

Wi sz 3
AE-MS-H tJJ H“*‘#EE% Cutting Condition
o — ay % o
1717 947 / 7~J71g’(7 Square Type / Radius Type

{AIEEDE side miling 2
*ﬁﬁu*ﬁ- Eﬁgﬂﬂ (~45HRC) : 7')/\_ Fyﬁﬁ Eﬂgﬁﬁj Hardened Steel g
e ke Hardened Steel - Prehardened Steel :;:
erereier SCM-SKD61-NAK80 ~ 55HRC ~62HRC ~66HRC ~70HRC 3
BIHIERE N
Cuting Speed 110~130 80 ~100 60 ~80 50 ~70 40 ~60 <
(m/min) )
AE [ElERRE EDRE EEmEE | XDEE | BimEE | ZDEE | MIHEE | EXDRE | iEmEE | XDEE f§

Mill Dia. Speed Feed Speed Feed Speed Feed Speed Feed Speed Feed

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

38,220 1,530 28,660 1,150 22,290 620 19,110 460 15,920 330

. 25,480 1,530 19,110 1,150 14,860 620 12,740 460 10,620 330

2 19,110 1,530 14,330 1,150 11,150 620 9,550 460 7,960 330

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

mAEs | DC=015 1.352 0,2;0 ap Qe ap e _a | de
De‘h’;‘é& $1.5<DC=¢2.5| 1.5D | 0.05D 1.5D 0.05D 1.5D 0.03D 1D | 0.02D
7 ae ¢2'5<D; m J'SD 01D de Max = 1Tmm de Max = 0.5mm de Max =0.5mm
e Max=Tmm

AE-MS-H

1. 84, RILY BEIED S DEEDEVNEDZTEATEL,

2. UUDHRET DHF. BEERE. XD REZBUEETFFTCSEATEL,

3. PDHHFN B ICR U TI? T O— K EFE D DEVEIEHEZ
CEATEL,

SHRBIELIE High-speed side Milling
M TR (R T BNTE P TIBIC KD RINTI N - K DBBRIED GO T,

BN RZZ R TITOT TS,
BEEREDONYY VIS EFRAUCEEDRERGRTT,

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

| Eﬁgm (~45HRC) * 7')/\_ I\‘“Jﬁﬁ E}Sjgﬁlﬁ Hardened Steel
*ﬁﬁ”ﬁ' Hardened Steel - Prehardened Steel
WorkMateril SCM-SKD61-NAKS0 ~ 55HRC ~62HRC ~66HRC ~70HRC
Cutting Speed 290 ~310 240 ~ 260 150 ~170 130 ~150 90 ~110
(m/min)
S14% ElmEE XDEE EEmEE | XDEE | BimEE | ZDEE | MmEE | XDRE | DEmEE | 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 ap de ap de ap de ap de
tﬂ*;\:m-\— b B —
Depth A Gt ’ 1D | 005D 1D | 003D 1D | 002D 1D | 001D
7 ae de Max =0.5mm Ade Max =0.5mm de Max =0.2mm de Max =0.2mm

1.ERNETTDERENFEELZTTDT. BN DD DVEIRF FHER ICERALEVWTTEL,
2. LDEBHANFEIM ISR T TO— K BFREEDDEVIEREIZSERATE L,

&

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

1| AEREADT U D ZZHNH

Unequal spacing teeth suppresses chattering

|

J

al+a2 al#Fa2#+a3
NR p6KiE NE 6Ll Lk

Outer diameter Outer diameter ¢ 6
under @6 or above

N

2| 9 I F—=INICE DI ERIEMR L

Improved tool rigidity by web taper geometry

HAEDSY v VIICBIITLDENELRTSZ VT ITT—INCELD.
TEAMNSELEL. MTEENZRL

- 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

€ W W WA e

3.5mIITERCOMTHOENE
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 . . — - -
MRl | STAVAX (51~52HRC) Y emxnb AE-ML-H
ork Materia — fERm
IMIAE {BITEmEIE 25 Conventional
Milling Method Side Milling qu — gﬂ?i:‘ﬁ':
€ titor
KR . - g Z 50 empette!
Cutting Speed 50m/min(1,590min™") “ % E =
A - mm g -‘g_
EDEE 668mm/min(0.07mm/t) | £ g sk
Feed B2 2
AR _ - g g 10f
é ' Depth of Cut ap=30mm de=0.1Tmm 2
Y e I7JO0— S5k
Coolant Air-blow 4 ! ! ! ! .
mm . . . . .
A | BETY=U5 Y5 (HSKe3) O oo 002 005 o001 o0
Machine Horizontal Machining Center ’ . ’ ’ '

B2 Deflection (mm)

3] DUROREYO—Fr>V P

DUROREY Coating

BUVMEEEMEFREEZBL. SSICBNEUAKICKD
BEEHANTICHERFEORNZREBLET

- 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

=y Il SEERANTCOVT. RELENTEEESHE

e VATl Achieves stable milling accuracy in high-hardness steel machining 2
EIRE(CHADMDSTFIMTHOENEDOEEH I EL. BRELENIBEZSZSNTT E
Stable machining accuracy can be obtained with little change in the amount of deflection of the machined surface regardless of the cutting length n

\_
™
HEHRTE AE-ML-H ¢ 10 6#(A 1"] IE@E“ n%tbﬁ Comparison of the amount of deflection of the machined surface iﬁ
Tool 6-flute
. PIEIR & 3.5mBF = IR 42m B
I+ SKD11(60HRC) At cutting length of 3.5m At cutting length of 42m
Work Material Tmm ; ) ) ) ; }
M R S (mm) 30 P p 0 (mm3o
Milling Method Side Milling
R 30m/min(955min"") 25 25
Cutting Speed
SEa € m i
RDER 260mm/min(0.045mm/t) g I 20 I,
Feed 5 R S
raRE 30| Bl < <
AR — — © £ <
Depth of Cut adpP=30mm de=0.05mm mm & E % s g s
M I7J0- B | S £
Coolant Air-blow 5 2 2
. e = 10H =10
fEFAtE WYY =5t 5 (HSK63)
Machine Horizontal Machining Center
5F 5
4 . . .
mm : : : : : : : :
1 1 1 J 0 1 1 1 J
0.05 0.1 0.15 0.2 0.05 0.1 0.15 0.2
EINE Deflection (mm) fEINE Deflection (mm)
= AE-ML-H ERmR — fthttmm
Conventional Competitor
N = s 7 - =
B35 SEEHfMICEVT. RELCMAMZRIR
Long Tool Life Achieves stable durability in high-hardness steel machining
ERATE AE-ML-H ¢10 6% (mm) 7l ]
Tool 6-flute Breakage
) o1
Work Material SKD11(60HRC) %
MI755% AIEIH) 7 008
Milling Method Side Milling %gg
SIHERE : - L]
Ciilig Geazd 30m/min(955min™) 5 0.06
B
EDEE 260mm/min(0.045mm/t) E
Feed 0.04
PhARS _ —
Depth of Cut adp=30mm de=0.05mm
BT T7JO0- 002
Coolant Air-blow
B Rk Bv>y =I5 (HSK63) 0
Machine Horizontal Machining Center 10 20 30 40 50 60 70 80 20 100
FNHI RS Milling Length (m)
=——AE-ML-H —— fit3km — fittmA ftiit&m B
Conventional Competitor Competitor

AE-ML-H



7."]15-“_ 9 Cutting Data

ZEIML

Stable Performance

REEHEMIICSVT. RELEMA L ZRIR

Achieves stable durability in high-hardness steel machining

(mm) 0.12
fit@ A @3 it B ¢3
{ERATE AE-ML-H 93 Compzlt:itor Comp::iltor
Tool jﬁz 417 347 0.1
4-flute 3-flute
REI ’é‘E 0.08
Work Material SKD11(60HRC) % .
MII5E g mﬁ 0.06
Milling Method Side Milling :
MR . o Z 004l
Cutting Speed 40m/min(4,250min™) B
EDEE | 460mm/min(0.027mm/t) | 345mm/min(0.027mm/t) 002
AT
glﬁﬁ?cm ap=9mm Qde=0.03mm 0 5 0 15 20 25 30 35 40 (45)
X Milling Leny m,
M T770— FIHIRE Milling Length
Coolant Air-blow —— AE-ML-H —— fi#t @A —— {1t @B
{5 P IRV =I5 (BT40) Competitor Competitor
Machine Vertical Machining Center
NER - AFEDEERR
Wear condition of outer peripheral cutting edge and corner edge
A ETRER J—788
PHEIES Cutting edge Corner edge
Milling Length 1t RA fth#tfmB it fmA fti4tmmB
Competitor Competitor Competitor Competitor
5.6m
19.6m
42m




ZEML

Stable Performance

REEHOINTLICHEVT. BNIEMAEENMTEEZRIR

Achieves excellent durability and machining accuracy in high-hardness steel

ERATE AE-ML-H ¢16 612X
Tool 6-flute
HREI

Work Material SKD11 (60HRC)
MIAEE RIEEIHI

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

Depth of Cut apP=50mm de=0.08mm
SEHE] I7Jo—

Coolant Air-blow

SEFE WYy =524 (BT50)
Machine Horizontal Machining Center

(MIM) 0,30 [[777 77T T

Flank Wear 20 ottt B 182

EIHIFRE Mmilling Length (m)

=—— AE-ML-H —— {i&Rkm —— fthit&m

Conventional Competitor

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

IEIER & 1m BF A3 At cutting length of Tm

Tmm
(mm) 50

45

40

35

7JI|]
g %
AL I
] g
S #i| g 8 25
H |S <
& £ g 20
K H
15
10
5
0 . .
2 0.01 002  (mm)
mm

BTN E Deflection

—— AE-ML-H —— fi&kfm — fiittm

Conventional Competitor

-
2
n
¥
2
R
®

AE-ML-H



—_— ~ A — o
Eﬁigﬁm m EEE I J h : } ll D yaﬁg Long type carbide end mills for high-hardness steels

A

AE-ML-H 2917 e

|
CARBIDE ) ;p0Rey

The A Brand

SPEED
I AN FEED

T 48

DCON

0~-0.02
Typel /E 15°
O RN
’% g R N
45 APMX
4-flute LH
LF
Type2

IS
63

6-flute

APMX

DCON

LF

4D E E 4 % Dcutting length 84 :mm  Unit:mm

w—ILNo. SHEX T 2R | |y |vvoo®| Xm | MR | &m T
EDP No. DC X APMX LF DCON ZEFP Type Stock (Yen)

8550010 3 X12 60 19.9 6 4 1 Al @ 7,220
8550011 4 X16 60 22.1 6 4 1 Al @ 7,820
8550012 5 X20 70 24.2 6 4 1 Al @ 8,130
8550013 6 X 24 70 — 6 6 2 Al @ 8,550
8550014 8 X 32 80 - 8 6 2 Al @® 11,600
8550015 10 X 40 100 = 10 6 2 Al @® 15,800
8550016 12 X 48 110 — 12 6 2 A [ J 19,700
8550017 16 X 64 130 — 16 6 2 Al @ 62,100
8550018 20 X 80 150 - 20 6 2 Al @ 105,000

- PAOVDHBIFEp. 12ZTETEL. - See p.12 for explanation of icons. @ =1Z¥EER @ =Standard stock item




AE'M L'H t’]ﬁ“%'q:gﬁﬁ Cutting Condition

ZaI 7 g‘f 70 Square Type
LE\UE{:)J‘E'“ Side Milling 2
FHEIM (~45HRC) e 2
*ﬁﬁlﬁz . 7U}\_ I\“yﬁﬁ Hardened Steel é
Work Material Hardened Steel - Prehardened Steel é
SCM-SKD61-NAK80 ~ 55HRC ~62HRC ~66HRC ~70HRC N
— N
IHRE e
Cating Speed 60 45 30 20 15 R
(m/min) 1)
o2 ElERRE EDIRE EiREE | XDRERE | BEmRE | EORE | OIRERE | XDRE | BEmRE | EDERE
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)
6,370 650 4,780 370 3,180 170 2,120 100 1,590 60
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 1,060 150 800 920
8 2,390 970 1,790 560 1,190 260 800 150 600 90
10 1,910 970 1,430 560 960 260 640 150 480 90
12 1,590 970 1,190 560 800 260 530 150 400 90
16 1,190 970 900 560 600 260 400 150 300 90
20 960 970 720 560 480 260 320 150 240 920
ap de ap de
PHARS ap
DepthofCut 3D 0.01D 3D | 0005D
2 e de Max = 0.2mm de Max =0.Tmm
1. 8. IRILY FEIED S DIBEDEVEDZESHERATEL, 1. Use arigid and precise machine and holder.
2. UU'OH LT HHE. MEEE. XDEEEFUEISGTTIFTSHERATEL,. 2. When chattering occurs, reduce the speed and feed simultaneously.
3. UIHIHAIE AR (SIS U T T 7 T O—F @ FEE O AWV EIEHE %= 3. Use an air blow or a suitable cutting fluid with high smoke retardant

CEATEL. properties.

AE-ML-H



mEEHARBEIY RV
SITPRILT

= HE 3 B

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

AE-CRE-H

1] AR OAFFE N TREEE

Multi-flute and unequal spacing teeth specifications for high efficiency

ZSAEHRTRERINTZRE
AFEZEIHVUDZEMFILLZEINT

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

al
al

a2 a4
a2
S 4
a3
al#a2 al=ad4#a2#a3=a5
SR 92LUTF SNE P30 E
Outer diameter up to ¢ 2 Outer diameter ¢ 3 or above

2| 2B F vy Ak

2-stage gash shape

< AFEBE LD < FHEH 4 Z L

+ Achieves both cutting edge strength and good chip evacuation

RIF7ZR5LE

Prevents chipping

RKEZFFvIRTvE

Large chip pocket

tIb< Mz R L

Improved chip evacuation




3| MEERILERED M I ZrEElcd P kitek

Cutting edge specifications that enable highly efficient direct engraving

KEFIERAR

Large positive R shape

— 5 BULWIER

Short flute length

7 BULIERIMY
High tool rigidity

REFYPARS EF/ED M TZE ML
Enables both large depth of cut and high-feed milling

iPAILT Radius Type

EEEHfMOBERDINT

Direct engraving of hardened steel

Ldihe AE-CRE-H ¢10XR2
ool

)

Work Material SKH51(65HRC)
MNIr5E EFaHRmT

Milling Method Contour Milling
SIHERE ; -

Cutting Speed 80m/min(2,550min™)

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

HARE _ -

Depth of Cut ap=0.1mm de=3mm

BIHHE I7Jo-—

Coolant Air-blow

Ll U =2 T2 5 (HSK-A63) M TEMIEp.8E BRI T,

Machine Vertical Machining Center

*Please refer to p.8 for cutting condition details.

BifEICL5H REIREONITIREZRIR

Realization of resource circulation and a sustainable manufacturing environment by regrinding

BifERORRELZR/NRICINZ 2N T

Cutting edge specification that minimizes shape change after regrinding

/

wI\voTF—I\

Strong back taper

BEEOEMZERIEVREMT

Stable machining by preventing contact with the wall surface

BWE-B1—FT12J-

BifEZZRB U AN —NER* BEUYAIIVICLEDERBIRED
Straight specification with consideration of regrinding* _ ﬂﬂlfﬁiﬁ&i?‘éiﬁbiio

y Regrinding, recoating, and cemented carbide
f&%ﬂg#{e’i, ®5 or above recgyclin gontribute%o resource circulation and a

sustainable manufacturing environment.

AE-CRE-H
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9 Cutting Data

Stable Performance

v 1=y |l 60HRCOSEEMMNTICBVT. ZEUICEREH#E

Stable wear transition in 60 HRC high-hardness steel machining

EATE AE-CRE-H ERm 4A ftitt s 485
Tool @ 10 X R2 Conventional 4-flute | Competitor 4-flute
)

Work Material SKD11(60HRC)

MIFAE IEEIHE]

Milling Method Frontal Milling

BIEERE . -

Cutting Speed 100m/min(3,180min™)

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

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

YA - ~

Depth of Cut ap=0.1Tmm de=3mm

RHURE _

Overhang Length 30mm(L/D=3)

BIHHF Ir77Jo—

Coolant Air-blow

{E R #~xY =515 (HSK-A63)

Machine Horizontal Machining Center

X L DIRFIAEE

Wear comparison of the cutting edge
HERER 115.5m

Conventional

AE-CRE-H 115.5m

fh#t5 69.3m

Competitor

Long Tool Life

Flank Wear 0 i IRHEEH 182

(mm) 0.12
0.10
0.08
0.06
0.04 | 2
0.02 [
0 1 1 1 1 1 J
50 100 150 200 250 300,
EIHIER S Milling Length (m)
—— AE-CRE-H —— fitskm —— ftittm
Conventional Competitor

SAHAMERAMICHEVTHEN A Z HiE

Exhibits excellent durability even in die-cast mold steel

FERIE AE-CRE-H fERm 4A fitt s 483
Tool @6 X R1.5 Conventional 4-flute | Competitor 4-flute
Gl ) a

Work Material DAC-MAGIC(45HRC)

MIEE Ry MIT

Milling Method Pocket Milling

T MR 85mm X20mm X;FEE9Imm

Pocket Shape Depth

tIELEE . .

Cutting Speed 130m/min(6,900min™")

EDIRE 1,700mm/min 1,700mm/min

Feed (0.049mm/t) (0.062mm/t)
PHARS _ _

Depth of Cut ap=0.18mm de=2.4mm
REULRE —

Overhang Length 24mm(L/D=4)

SR I7J0—

Coolant Air-blow

fEF MRV =Tt (BT40)

Machine Vertical Machining Center

TS DIEIRRE

Wear comparison of the cutting edge
fEREm 210m

AE-CRE-H 210m

Conventional

i3t & 150m

Competitor

(mm) 0.30

Flank Wear T crfi 5t B . 12

INIAZIR Processing Shape

1R w bl b OINTEERE : 30m

Machining distance per pocket

0 50 100 150 200 250
IR Milling Length (m)
= AE-CRE-H —— f{Ekm — ftitt@m
Conventional Competitor



~ —_— o igh effici di bide end mill f
SEERABELY RV SYTRYA T SHEEER i s veeebiendmitr A
The A Brand
— R R BCITT] | SPEED
v v FEED
AE- CRE- H CARBIDE  puRoREY . 0,005 +0.008 AT py7-P2g
DC<6 6=DC DC<6  0~-0.02
6=DC 0~-0.03
Typel -
[a)
\1Ib o z
- — B & & ¢ :
45 5% APMX
4-flute 5-flute LU
LH
LF
Type2 > Type3
a
{8 ] d48 g
APMX APMX .
w
LF
BfI:mm Unitmm %
N . JD—URRAalCHTIEEMR Le & anm N &
RO N ESatd S5 | IR BTR | ik HiE | TIEE Fiectve lengih by neined ngles | 988 | Roik| 78 | dmeiiie | I
EDP No. DC X RE APMX | LU DCON | DN ak e o e o 37| ZEFP | Type | Stock (Yen) L
&
8550028 | 1 XR0.2 50/04| 3 |126| 6 0.85(11.24°| 337 | 3.54 | 3.71 3.88 | 422 | 4 1 |A|@| 11,200 X
8550029 | 2 XR0.5 60/ 08| 6 |136| 6 1.8 | 851°| 648 | 675 | 7 725 | 7.8 4 1 |A|@| 11,200 :
8550030 | 3 XR0.75| 60| 1.3 9 |14.7| 6 2.7 | 6.05°| 955 | 9.88 |10.21 | 10.56 [ 11.36 | 5 1 |A|@| 12,600
8550031 | 4 XR1 70116 | 12 [158| 6 3.6 | 3.82°|12.61 | 13.01 | 13.45 | 1392 [1497 | 5 1 |A|@| 13,1700
8550032 | 5 XR1.2 80| 2 15 |16.9| 6 45 1.81°| 15.68 | 16.18 | 16.72 — - 5 1 |A|@| 13,700
8550033 | 6 XR1.5 90(25| 18 | — 6 54 — — — — — — 5 2 |A|@]| 16,200
8550034 | 7 XR1.5 90| 3 e 6 — — - - - — - 5 3 |A|@]| 21,400
8550035 | 8 XR2 100 35| 24 | — 8 7.2 — — — — — — 5 2 |A|@| 19,500
8550036 | 9 XR2 100 | 4 - | = 8 — — - - - — - 5 3 |A|@]| 27,500
8550037 |10 X R2 100 | 5 30| — | 10 9 — — — — — — 5 2 |A|@]| 24,700
8550038 |11 X R2 100 | 5 — | — ] 10 — — - - - — - 5 3 |A|@]| 33,400
8550039 |12 XR3 110 | 5 36 | — | 12 |11 — — — — — — 5 2 |A|@]| 29,700
8550040 |13 XR3 110 | 6 — — | 12 — — — — — — — 5 3 |A|@| 40,100

- PAOVDFRAEp. 12ZTE TS,

See p.12 for explanation of icons.

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

@ = Z#EEm @=Standard stock item

AE-CRE-H

ok | FHEE
< </ Interference - AP = ¥ Two types of corner radius end mills that can be
e g [ fgls Fﬁ@ L-I:lbﬂtlﬁl\é ZEa)j JTZQ'fj select{zd based on application needs
e H e
% 5 >4
RE il 9= (L/D B AE-HFE-H =i#b#!
Le’s ] HECA High feed type
2 H Inclined . B -
1 ) = SIT ARARTHIRIE TR R
T Angle H AE- H F E- H . Conl?posite radiu; shape reduces cutting
H L Eii D gg resistance
= High feed type L/D=7 TEE DM T AR
Ry High feed machining possibleatL/D=7
< - J—F R  BELIRAZIR
k=) ‘ - Corner R specification: pseudo-R shape
c
7] ?
o A AE-CRE-H ‘ W AE-CRE-H =gg=a
_rc‘é i hﬁf:.é‘gg:t \,\ \ High efficiency type
g SREHEEIE RS BN T TS
& 3 XEEI—FR
| | | | - Large corner radius that enables high-
fficiency machining
30 40 50 60 70 (HRO) °
- O—7F Rtk IERFRK
I TES Hardness of Work Material - Corner R specification: regular R shape
& J

&



AE-CRE-H tNHISHFEHETR . corsion

IEEt)J ‘H'IJ Frontal Milling

INITEFCHRET DNIEPIRIBICKDRATI N - NKDBRENSDH 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 AU _
- TUN\— R FRE
R EIFA Tool Steel -Hardened Steel Hardened Steel
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRC) ~55HRC ~62HRC ~66HRC ~70HRC
e 140~160 140~160 90~110 70~90 50~70
ITYarrd CERE | XDRE | OEmRE | XDRE | BRRE | XDRE | AERE | XDRE | ORRE | XDERE
DCXRE 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
1.8 RILY FEIED S DEEDEVNBDZSHERTEL, 1. Use a rigid and precise machine and holder.

N

L PEREFEO—-F O AR EENRELRERTT ., O—F FAM@E® 2. These milling conditions are based on milling with circular interpolation
) - SN T = —700 AEE50~809 at corners. For milling without circular interpolation (such as right angle
étgl]%?_(*lc\ﬁﬁb D1EE) Tl LROEFRES0~70%. FAHFE50~80% corners), reduce the speed to 50-70% and the cutting depth to 50-80% of the

N _ above conditions.
 I7IO—FREMAL(FA I AR —S YR TTHERATE L., 3 W Q’uggest'u'sing air blow or MQL (mist).

w

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

5. ERF . ESHMI. TEORHUEHAD (AEXABLUT) DIBEEDBERTY .  5.These milling conditions are for overhang length of less than 4 X D.
UL BHAETHIESE. CUDDBRELPILLEDETTOTREESE(C. O For longer overhang length, reduce the speed, feed rate, and the cutting
R EDRE AR ERAE TSV UEEEETFC. aeERAELTHE 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 LI EL"’&“{L’,(C ck%t).] ﬁu%ﬁ:?,ﬁ%@ E ﬁ Cutting Condition Guide for Changes in Overhang Length

FAEH(~45HRC) RAE
*ﬁﬁuﬂ. . 7')/\— Fyﬁm Hardened Steel
. Hardened Steel -
Work Material Prehardened Steel
SCM-SKD61-NAK80 ~55HRC ~62HRC ~66HRC ~70HRC
EDEE EEGEE | ZDRE EEGEE | ZDRE EEGEE | ZDRE EEGEE | ZDRE
SV CRE | B0RR | ap |EERR\ZDRE| o |EERR\ZDRE| o |EEER ZDRE| o |EERR ZORE) ap
Wi omin) | eomming | ™™ oy [ omming | ™™ | mind || ™™ | et | omimin | ™™ | i | emming | ™™
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%

AE-CRE-H

SUEVIMIBORAMERAE (E) EAUAIVINTEORAMERE (P) g
Maximum Ramping (E) and Helical (P) Angle =
_ : ~NUAILTREB(F 3
; e o EVIRE ical Milli NUAIVEE 2
%1§>f,:|_,?-4:1§ Ramping Anglez Helical Miling (mm) Helical Angz ~m
e 2 Bz BAE P 2
Do Min. Do Max. &
1 X R0.2 1.25 1.75 X
2 X R0.5 25 3.5
3 X R0.75 45 5.5
4 X R1 6 7
5 X R1.2 7.5 9
Do Min/Max.
6 X R1.5 © 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

SVEVIMIT AUBIASGIFTREREVRESE(LICKRDUIHIREREE.

EDEEZ50%UTELTTEL,

-When ramping or helical milling, after adjusting the cutting condition by changing the

overhang length, set the feed rate to 50% or less.




mEEHARBEIY RV
SITPRILT

=k b 3l

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

AE-HFE-H

1 BEDHAIREISES S V7 AR

Composite radius shape capable of high feed

JBEDS I ARARTUIEBE SRR
L/D=70xHEURE THEED MIHTTEE
+ Unique radius shape reduces cutting resistance
High-feed machining possible even at overhang length of L/D =7

'W 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 ML

- Achieves both cutting edge strength and good chip evacuation

RIF%ZfHLE

Prevents chipping

REFEFvIRTYE

Large chip pocket

b skt D@ E

Improved chip evacuation

3| AFREHN DT U D %=z

Unequal spacing teeth suppresses chattering

RE - SRR IZXRR (P.2381R)
- Achieves stable and highly efficient machining (see page 23)

8




\X\Q‘“ Efﬁcie"c

HEZE

ﬁEFf

((\e"\tal Consl-(7
2

L/D=7DREUVRETEE - mEDIT

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

HEDSIT

ARCRTHIRIRER

- Unique radius shape reduces cutting resistance

thiAHEHINELEBIHEDHFEDEIEIRFMER SN, TEOIRE) - ot I Z

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

IO FEETHELLEDILET, JHIADTDLFIEDDO P I LT EIEOHEIM CEDTEDICILY

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.

J—7RER

Corner R part

fz

AL

Entering angle

IO < FES

Chip thickness

BESIT7 AR

Corner R part

J—7REB

fz

ElAG A

Entering angle

Ib<FEE

Chip thickness

RS T7 AR

Composite radius shape

EIEIEITERIC & D REI T HiaT8E

Stable machining made possible by reducing cutting resistance

RS I 7 ARAR
EHEI’E‘ A6E->|<-"F:{E)-25 Conventional radius shape
Lz ¢ : ® 6% R1.5
)
Work Material STAVAX(53HRC)
MIAEE IEELIHE]
Milling Method Frontal Milling
BIEERE . g
Cutting Speed 75m/min(3,980min™")
ot 3,580mm/min(0.18mm/t)
HARE _ -
Depth of Cut ap=0.12mm de=2.4mm
ZHULRE _
Overhang Length 42mm(L/D=7)
BEHA] I7Jo—
Coolant Air-blow
e MR Y=t % (HSK63)
Machine Vertical Machining Center

BIfEICLSHRBREDNIIRIE RN

Realization of resource circulation and a sustainable manufacturing environment by regrinding

Conventional radius shape

Cutting Resistance  SE{IES
o

-100

(N) 300

g'ﬂ 200

Cutting Resistance S5
<)
o 1S3

o
[S]

BF R Time

HERS T 7 AHZIK conventional radius shape

BifE®O

CRE(RZR/NRICHNZ e I ettt

Cutting edge specification that minimizes shape change after regrinding

wI\vI7—I\

Strong back taper

EBEEOEMZRIELEEINT

Stable machining by preventing contact with the wall surface

BHEEZELITZ NL— N

Straight specification with consideration of regrinding*

#*HEP5UE

* Outer diameter @5 or above

BHE-81—F«VJ-
BEYYAIILICKDEREIRED
MIRBZERRELE T,

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

4

AT A7 Radius Type

AE-HFE-H




hUIi-“_ 9 Cutting Data

ZEIML

Stable Performance

Achieves stable machining in STAVAX (53HRC)

STAVAX(53HRQO) [CEWWT. ZEMIZKIR

EATIE AE-HFE-H fthttm 6 4%
Tool ® 10 X RO.7 Competitor 6-flute
)

Work Material STAVAX(53HRC)

MIAE R ST

Milling Method Pocket Milling

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

tHIERE - o

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

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

Overhang Length 50mm(L/D=5)

SIHEIHE I7JO—

Coolant Air-blow

et WYY =t 5 (HSK-A63)
Machine Horizontal Machining Center

R¥EFm

Long Tool Life

INIAZIR Processing Shape

1R w Mfeb OII TR : 28.25m

Machining distance per pocket

HFEDIRZIRRE
Wear comparison of the cutting edge
fthtt e 2.8m

Competitor

AE-HFE-H 28.25m

MR YNNI : 01Ky EH

*Number of pockets processed: equivalent to 0.1 pocket

SKD61(50HRC) DL/D=7DEED NI TENCMA M ZHE

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

EETE AE-HFE-H TEKm 4183
Tool ®10X R0O.7 Conventional 4-flute
)

Work Material SKD61(50HRC)

MIFAE R MIT

Milling Method Pocket Milling

R MK 171mm X31Tmm X;EE 13.5mm
Pocket Shape Depth

tIRIEE . -

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

Depth of Cut ap=0.2mm de=4mm
EFHURE —

Overhang Length 70mm(L/D=7)

SR I7JO0—

Coolant Air-blow

B WYY =0t % (HSK-A63)
Machine Horizontal Machining Center

INIAZIR Processing Shape

1Ry hEEb OMIEESE - 38.17m

Machining distance per pocket

N DIFEIARE

Wear comparison of the cutting edge
€3k 38.17m

Conventional

AE-HFE-H 229.02m




EEE&M%EEI y F E } b 5 :JI‘?X 9 4 7 Eiﬁ D g! High feed radius type carbide end mill for high-hardness steels

A

The A Brand
— R R BCITT] | SPEED
v v FEED
AE- H F E- H CARBIDE puRoReY  ogp 0.5 FIT  [p33~P34
DCs6  6<DC _DC<6 0~-002
Type 6<DC  0~-003
E‘ F 115 _
— g . 8 d
S I
43 5% RE2 APMX
4-flute 5-flute RE1 LU
LH
LF
Type2
g z
C=—= & { :
APMX
RE2 W
RE1 LF
BfiI:mm Unit:mm
, | I3 . D—YHEEAalCHTIREMR Le E1 o .
LS C LY 21 | 118 BAR | 2 | BR (TR | |y |7%7| BE [THEE 7 et oo | N8| Tk | 70 | A
EDP No. Bl OCF | RE1 | RE2 | LF O [APMX| LU DN | 6k = 5 5 5 ~— ZEFP [ Type | Stock (Yen)
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| 333| 35 | 3.66| 4 411 |A|@| 11,200
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|@| 11,200
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|@| 12,600
8550022 | 4XR0.35(1.5 [0.2 (195 | 70|16 | 12 [158 | 6 | 3.6 | 3.71°]12.42|1285|13.3 |13.78|1487| 5 | 1 |A | @]| 13,100
8550023 | 5XR0.4 |1.87|0.2 |2.438| 80| 2 15 1169 | 6 | 45 | 1741155 |16.02|16.59| — — |51 |A|@| 13,700
8550024 | 6XR0.45(2.24|0.2 (2925 90|25 | 18 | — 6 | 54 | — — — — — — |52 |A|@| 16,200
8550025 | 8XR0.65/2.99/03 (39 |100(35 | 24 | — 8 72| — — — — — — |52 |A|@| 19,500
8550026 [10XR0.7 [3.83]0.3 4875/ 11045 | 30 | — |10 | 9 — — — — — — | 5|2 |A|@| 24,700
8550027 |[12XR0.8 |4.59|0.3 |585 |135|5 36 | — |12 N — — — — — — | 5|2 |A|@| 29700

- PAOVDERBAIFp.12ZTETEL). See p.12 for explanation of icons.

J—7— REREHHE

Detail of corner R

RARICEOETEND2BOSIT7RAI(T

=
~
o

XD

High feed type

AE-CRE-H

Overhang Length (+&MCEE 4

AE-HFE-H 7 &

A

A

Ak - L) m AE-CRE-H S
. %ﬁggﬂ \‘\\ \ High efficiency t)'/Eple :
High efficiency type - BEERNMNIETREICT D
)] EEE— KEFEI—FR
1

@ =1Z#EEm @=Standard stock item

A1ID—JREAICHITDIREME Le WIC F
BEDEVDDFTFESELZERLET, i
Note: If there is no value in the actual Ok [ THEE
effective length (Le column) forthe  _ % F e

work gradient angle «, it indicates % 3 |
no interference. = ,§ >4 a
RiE il 9=0
le S i | DEE
2 Inclined
L Angle

Two types of corner radius end mills that can be
selected based on application needs

B AE-HFE-H =i#bE!
High feed type
- BES VT ARAR TR HIER
+ Composite radius shape reduces cutting
resistance

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

- Corner R specification: pseudo-R shape

| - Large corner radius that enables high-

40 50

RBIMTES Hardness of Work Material

efficiency machining
70 RO SRt ERAR

- Corner R specification: regular R shape

60

&

v
o
>
E
©
&
n
\_
2
X

AE-HFE-H



AE-HFE-H tNHISEEERETR cuscordion

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 ERZEMNFITOT FEL, Be sure to use all proper fire prevention measures.
BEREREDOYY VIt ERRAUCIBEDRERHRTT, The conditions below are for high speed / high precision machining centers.

MTICEEULTE. ZENZNELIRDOSIY PRIV RIIVELVTMITIOISLZERTEL,

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

L/D=4
TEM BEN )
- TU\— RV SRE
REIFA 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
VNI CioEE | EORE | DR | EORE | DIEE | EORE | DIHEE | EORE | DIHEE | 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 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 RO.8 3,450 9,800 2,900 6,950 2,350 4,200 2,100 2,200 1,850 1,650
BEARE 17 ap a
Depth of Cut - 2e | 0.04D 0.6D
4<L/D=6
Ta® BEH ]
- TU\— R SRE
REIFA Tool Steel -Hardened Steel Hardened Steel
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRC) ~55HRC ~62HRC ~66HRC ~70HRC
e 110~130 90~110 70~90 60~80 40~60
VRO CRE | XDRE | DEmRE | XDEE | DR | X0RE | DRRE | X0RE | OhRRE | ZDRE
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 R0O.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 ” 2e | 0.03D 0.5D
1. W RILY BEIED S 2EEDFEVDDZETERTEL,
2. LROERHKETHEHRTT . REDMIICSIFDUHEIFRAE ERZSEICRRICIHUTERE FE L,
3. UIAHRTApH LREBA CTERAT IEIF. RAVHIAHFEETAp MaxZBAEWVKRIICEHREL T T TV UIBIEREFIRRICIHRUTHRE T L,
4. BHURETHRLEDBZEEF . UUDDHELELPLIKEDTEIT DT, BERE GEDRE., VIAHFRSZRHETEIOV,
5. I77O—FEMAL(AA V=R —FVR) TTHERATEL,
6. IR VHARS AN, O —RFEOEARRICKD. OIEE GEDRE . VIAHFREZRE TS0,
7. Ev O EME(DCHULDBE MIEICARTDHEETHIEHNHDET .

8



MIICEUTE ENZNELIROSYPAIVRIIVELTMIIOISLZEER T

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

6<L/D=7

TEW BEN )
-TUN\— R REH
HEI+A 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)
VRPN CnRE | XDRE | DR | XDRE | DmRE | X0RE | DhRE | ZDRE | ORRE | DR
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 RO.7 3,150 5,500 2,350 3,500 1,900 1,850 1,750 1,300 1,250 750
12 X R0.8 2,650 5,550 1,950 3,500 1,550 1,850 1,450 1,300 1,050 750
AR . 3 &
Depth of Cut ” 2e | 0.02D 0.4D

SVEVIMIBORAMENA (E) EANUAIVINTRORAIERS (P) JOJ5 L EDAERIRESR RAUNAG RS

Maximum Ramping (E) and Helical (P) Angle Edge shape definitions for the purpose of creating a program  Maximum depth of cut
Svevogg|  OUALRBD - Aygee ’ ! ROBELE &
Nz D‘Xfﬂu R Ramping Angle Helical Milling (mm) Helical Angle %1? ;i%{ R Remainder %Et ap Max
"t E BIVE BAR P z
Do Min. Do Max.
1 X RO.1 1.25 1.75 1 RO.1 0.04 1 0.04
2 X RO.2 25 35 2 RO.2 0.073 2 0.08
3 X R0.3 4.5 55 3 RO.3 0.11 3 0.12
4 X R0.35 6 7 4 RO.35 0.143 4 0.16
5 X R0.4 3° 7.5 9 1.5° 5 RO.4 0.185 5 0.2
6 X R0.45 9 11 6 R0.45 0.227 6 0.24
8 X R0.65 12 15 8 R0.65 0.294 8 0.32
10 X RO.7 15 19 10 RO.7 0.351 10 0.4
12 X RO.8 18 23 12 RO.8 0.428 12 0.48

SVEVIMIT AUDILRGIFEFIFEDREZ50%UTELTTEL,

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

ap MAX

Do Min/Max.

1. Use a rigid and precise machine and holder.
2.The values listed above are for reference. Please set the cutting condition in accordance with the actual machining environment.

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

4, Please reduce the feed rate when the depth of cut is greater than 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 3 WVWRAINLTIbAH—T

Sharp spiral curve

SIHIEMZERL . RELREWMIZRERE

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

2| URZER2M A {1 %

Center 2-flute specification

SEPEIMTICBVWTS UNEINHIL ., I TEEE O [ _ EHETEE
<HADEE2MAICT DETFvIRT Y EEIRL.
b FEEF b &N

- 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—IVREGE

Superior ball R precision

FED S EIFE TIRL < EILETHE
- Suitable for a wide range of processes, from roughing to semi-roughing
R R R
v \/ / \/ /
+0.005 +0.007 +0.01

RE=1.5 1.5<RE=3 3<RE

4| FERDEH

Unequal spacing teeth

ZSREICHSFEATCUDIRE)] ZHHI L. SRERMITZRIR

- 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

=EEMINTICSVT BNtz FE

Exhibits superior endurance in high-hardness steel milling

Tool Competitor
REI

Work Material SKD11(60HRC)
BIETE Ry MIT

Milling Method Pocket Milling
SIHIRE . -
Cutting Speed 55m/min(1,750min™)

iFibiEE 875mm/min(0.125mm/t)
eed

EARE — _

Depth of Cut ap=0.75mm Pf=2.25mm

SIEEE] IrJo—

Coolant Air-blow

SRRt MRV =55 (BT40)

Machine Vertical Machining Center

ERIR AE-BM-H RS fER

Tool Conventional

)

Work Material SKH51(65HRC)

BIEIAE KTy MIT

Milling Method Pocket Milling

BIELERE - .

Cutting Speed 125m/min(4,000min™")

cdonils 2,000mm/min(0.125mm/t)

HARE _ _

Depth of Cut ap=0.3mm Pf=1.2mm

Il I7Jo—

Coolant Air-blow

EdaE WYY =0t % (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 — fti#t@mA — fitt@mB
Competitor Competitor

(m)

168 33.6

504 672 84
FIHIERE milling Length

——AE-BM-H —— fi£3Km

Conventional

100.8 117.6 1344 151.2 168 185.8 201.6

(m)

BORINASIVA—T EFRFZEIDFHRICKD BRI TRE LI ITHEEEIC

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

ERIR AE-BM-H R5 hESRE
Tool Conventional
R

Work Material SKD11(60HRC)
BIETE J—7FRMTI

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

Depth of Cut ap=5mm Pf=0.1mm
EIEEA] I7rJo—

Coolant Air-blow

{EFRR IRy =5t %5(BT40)
Machine Vertical Machining Center

Cutting Resistance S5} P &5

{ER T Conventional

(N) (N)
800 ] 800 & i
i M _a—r
600 K 600 .' “/ Corner pa?t
a—rzm 0 AR
Corner part 3 1 1
400 / £ 400 1 I
k] 1
Y 5
200 4 Y % 200 - S,
—vm S
0 1 2 3 4 ; é 0 !I 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
N vy vy v K AN ED
A E = B M = H CARBIDE DUROREY . 0005 +0007 <001  FIT 40°  p3gepag

RE=1.5 15<RES3 3<RE

—— 8 T g

LF

D

!
|
|
|
|
|
|
|
|
|
|

oo

LF

BfiI:mm  Unit:mm

8549602 Rl X 4 50 2 1119 6 1.95|1032°| 422| 444 | 465| 4.85| 525 1 |Bl@ 5,940
8549603 R15 X 6 50 31118 6 |285| 818 | 625| 649| 672| 694| 736 | 1 |B|@| 6,290
8549604 R2 X 8 60 4 112 6 385 | 568 | 832| 862| 89 9.15| 9.71 1 |B|@| 6,550
8549605 R2.5 X 10 60 51121 6 |485| 297710391075 |11.07 | 1137 | — 1 |B @ 7480
8549606 R3 60 9| — 6 - — — - - — - 2 |B|@| 8400
8549608 R4 70 | 12 | — 8 = = = = = = = 2 |B|@| 11,600
8549610 R5 80 | 15| — 10 - - - — - - - 2 |B|@| 15900
8549612 R6 9 | 18 | — 12 = = = = = = = 2 |B|@| 19200
+ PAIVOFBAFP.12ZTETEL, See p.12 for explanation of icons. O =RF{LER @=Standard stockitem

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

6k | FHmEE
£ <—| Interference
ES § Angle
e il a
RkE i 9=2
le g HECH
£ H Inclined
L Angle




AE-BM-H tNHISREFEHETR cuionscondion

ﬁ”uI Roughing
MINRASESEIMITZTIRELTUVET, The machining path is on condition of contouring line operation.

AE-BM-H

TE5 A )
-TJUN\— R BRI
FAzlly Tool Steel -Hardened Steel Hardened Steel
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRC) ~55HRC ~62HRC ~66HRC ~70HRC
CEnEE | EDEE | EEmEE | ZDERE | OIEE | ED&EE | BEmEE | EDEE | imEE | XD&EE
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
prAYZ S —
Depth oféﬁt 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
Pf
p.39M6. 58
See p.39-6
FEHLEDERIEP.39ZTBI| T,
See p.39 for precaution for use.
g
=
&
£ EIFBNI rinishing Q
MINARESHEINITZ7IRELTULE T, The machining path is on condition of contouring line operation. g
. T
TEf-FHEH } i
- TUN\— R BN
EAzlly v Tool Steel -Hardened Steel Hardened Steel
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRC) ~55HRC ~62HRC ~66HRC ~70HRC
CEEE | XDERE | OImERE | EXD&ERE | BEmEE | XDRE | OImERE | XDERE | BEmEE | XDERE
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
I
YhARE AL ap PY;
Depth of Cut Pf 0.02D 0.05D
p.40D6. 588
See p.40-6
fEALDERIFpA0ZETBIRTEL,

See p.40 for precaution for use.



AE-BM-H tDHISRHFEZETR . corsion

Eﬁﬁﬂﬂ I High-Speed Roughing
INTEFICRET DRIEPIBICLDHAIMTS N - KKDBIRIED HDE T,
BN ERZZ R FITOT T,

BREBEDOYY VIS ZERRAUCIBEDRERHBRTI,

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.

MINRSESRINTZRRELTVE T,

The machining path is on condition of contouring line operation

TEH BEE .
TUN—RV4E AEME
A4 Tool Steel -Hardened Steel I e Siiee
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRC) ~55HRC ~62HRC ~66HRC ~70HRC
CEEE | XDRE | OImERE | EDERE | BEmEE | XORE | OIERE | EDEE | EEmEE | XDRE
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
mAgs | ap P ap P DO /L av Pt
Depth of Cut 0.1D 0.2D 0.08D 0.2D 7 ﬂ/_J///// 0.05D 0.1D

—_

. RILY EAIED S DEEDBENDDZ SEATEL.

1.Use a rigid and precise machine and holder.

2. I770—FEMQL (A AMIZART—5U M) ZHELFT, 2.We suggest using air blow or MQL (mist).
3. ERIF IV RIIVOREULED. [SMEX4EBLUT] ZBELLICBDT 3.These milling conditions are for an end mill where the tool extension length is

T RHUENKEFZE (&, EEREE. XD EE. HARS ZHE TS0,

4 times the diameter of the end mill. When length of the tool extension from

4. ERIF E/FRNIT (AIEND) OAFmOAEVINTHIKTOERTY, the machine is long, reduce the speed and feed and milling depth.
INIRAR, UHARS  ERRANIE,. U — I RFZEOFEMAIRICKD . BELEL] 4.The above condition shows an approximate standard for contouring operation
HIE. IRk8). UUDDRET DI5E. BEHRE. XD RE, HARS ZHH%E (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 SBOMEFLENNED 1.5BUTDBESF. EXROE rigidity of the machine or work holding condition, etc., please adjust the
ERE 50 ~ 80%. EDIRE 50 ~80%. Ew T 14— K20 ~60%IZE(C speed, feed and the depth of cut.
TFCTTEATEL, 5.When the radius of curvature is less than 1.5 times the tool diameter, please
6. EEMMIT T TEADBE. MTIENAEE (B) K15 = BDFEIF. £X reduce the speed to 50 — 80%, the feed rate to 50 —80%, and the pick feed to
DEERRE 40 ~ 60%. XD IRE 30 ~ 50%. EHSEVIAZRS 30 ~80%F2 20—60% of the above shown cutting conditions.
EBICTFTSHERATEL. 6. When the machining incline angle ( ) is more than 15°, please reduce the
7. UBAREDINEVNEE I, BERRE, XD REZ S SIC EFDHT LD OTEE speed to 40—60%, the feed 30—50%, and the axial cutting depth to 30—60% of

T,

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



Eﬁ'tt |fZI|] I High-Speed Finishing
INIBFICFRET DRIEPLIRIBIC K DRI TS N - NKDBRENH DX T,
BANIRZLFITDOT RS,

BREREOYY VIS ZHAUCIBEDRERHERTI,

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.

MINRARESHRINIZ7RELTULE T, The machining path is on condition of contouring line operation.

T BEE .
-JUN\— R EEN=E ]
HEEAA Tool Steel -Hardened Steel IRk e el
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRC) ~55HRC ~62HRC ~66HRC ~70HRC
CEmRE | XDRE | OIRERE | ED&ERE | BEmEE | XORE | OmERE | E0EE | BEmEE | XDhERE
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 AN 002D | 005D

1. B, ILY FRIMED S DEEDEVEHDZESERTEL,

2. I77JO—FEEMQL (FAIVERMI—F VM) ZHRELEFT,

3. ERIF IV RIVDRHUED, HEX4EBLUT] ZBELULICBHODT
T RZHUENAETHIBEE, MELRE. XD RE, THARS ZRET 0,

4. ERF. EBHFEMI (AIEMNI) OBFOLELWINIHERTOERTTY,
INITRAR. UHARS . A, D— 0 RBEOFERINRICKD . BRI
HIE. iIkB). CUDDRET 25, OEmRE. XD RE, IARS 2
TEL,

5. E5HENT TO—F HOMBEZRDNNRD 15 EBUTOHEF. EROE
EHEE 50 ~80%. &N IEE 50 ~80%. w71 — K20 ~60%IFE(C
TFTTERTEL,

6. EERNT TTHERADES. NITENAE (B) HM15° = FDBERK. X
DEERRE 40 ~ 60%. XD ERE 30 ~ 50%. BABETIARS 30 ~80%7%
EICTFFTCTEARATEL.

7. BARESHUNE WIES(F, BENRE, EDREZ S SIC EIF ST ENTlEE
TY,

1.Use a rigid and precise machine and holder.

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

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

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

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.

3
Qo
=
3
-]
n
\_
2
2
i
%

+
=
@
w
<



REEHRAEEIY RV
R=IW5ALT

EmELLEITA27

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

AE-BD-H
1] IBRHRAI A SIEP Y

Variable negative spiral gash
§5rA

SEREIFERATTF v Y IR '
SHEEBICL L [CDONTHBRATYNKERRL DD, | ek i

FRUNEDHEIFESOEICLDMFvEY T DM E )
- Controls chipping with larger negative angle at tip of cutting edge y
weaker near the outer periphery, chipping resistance is enhanced in 38 1J

+ While securing cutting quality by making the negative angle

combination with the weaker helix angle specification Strong negative angle

2| FURERDD IR 47

Thickness at the center

FIDERZEEL I3 ETIR—IVERDDOINPF v EY TN

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

3| BNIER—ILRABE

Superior ball R precision

<180’ B&REL AE-BD-H- AE-LNBD-H cﬁfﬁﬁal
RIEEZIEIR

- Secures stable R
accuracy across 180°

90

U]
ST

s BN vY
Superior shank accuracy

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

5] a2V RIS ICHRIE

Ideal for shrink fit holders

VAUV IRIVIICRBEY 3 — NI vV IFA4TE5A4VF YT

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

6 :FiE'bME ! AE-BD-H- AE-LNBD-H Jewem

Smooth Surface Treatment

=7« VI REDFELLIE
LD ITEFEENE L

- Improves surface accuracy by smoothening
the coating surface

8




”uI 5-“_ 9 Cutting Data

R¥EFm

Long Tool Life

=EEMINTICSVT BNtz FE

Exhibits superior endurance in high-hardness steel milling

L AE-BD-H R5X30 fstt o
Tool Competitor
REI

Work Material SKD11(60HRC)
BIETE Ry ST

Milling Method Pocket Milling
SIHIRE ; i
Cutting Speed 150m/min(4,800min™)
iFiDd R 870mm/min(0.09mm/t)
EARE _ _

Depth of Cut ap=0.2mm Pf=0.5mm
SIEEE] IrJo—

Coolant Air-blow

B Rk By Ft> 5 (HSK63)
Machine Horizontal Machining Center
L AE-BD-H R5X 30 ft &
Tool Competitor
REI

Work Material SKH51(65HRC)
BIEITE KTy MIT

Milling Method Pocket Milling
BIEIERE . .
Cutting Speed 120m/min(3,850min™)
EDEE 700mm/min(0.09mm/t)
Feed

hARSE - _

Depth of Cut ap=0.2mm Pf=0.5mm
SIREEE] I7rJo—

Coolant Air-blow

e R =5t % (HSK63)
Machine Horizontal Machining Center

High-speed Milling

(mm) 43
0.25
0.2

0.15

Flank Wear it 91 B . 8

(mm) g18
0.16
0.14

E 0.10
8 0.08
0.06

Flank Wear

0.04

102

203 305

EIHIRE milling Length

407 508 610

= AE-BD-H = fthi{tmA -— fthitfmB

IF 012"

0.02 [

Competitor

Competitor

= AE-BD-H

=3ty STAVAX(53HRC) OEEIMT CHREIMT

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

130 195 260 325
EIHIRE Milling Length
— ftitt@mA ftitm B fti#tam C
Competitor Competitor Competitor

ERIR AE-BD-H R5X30 flt o
Tool Competitor
1R

Work Material STAVAX(53HRC)
BIEIAE Ry MIT

Milling Method Pocket Milling

EHIEE . L
Cutting Speed 300m/min(9,550min™")
Eebd &R 2,670mm/min(0.14mm/t)
HARE _ _

Depth of Cut ap=0.2mm Pf=0.5mm
EDHIHA] I7Jo—

Coolant Air-blow

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

mm) 25

0.20

0.15

Flank Wear E otfi 0t Bl . 182

0.05

66 133 199 266 332 398 531

664 797 930 1,062 1,328 1,594 ()

EIHEIFRZ Milling Length

= AE-BD-H = fti{tmA -— fthitFmB

Competitor

Competitor

K—=ILF AT Ball Type

AE-BD-H
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The A Brand
R
| ve I K AN S
AE— B D— H CARBIE ouRoREY .oo0s « ha  ET 25 | pag

Typel

G-‘ B % ‘éﬂj o e

PMX

LH
LF
Type2 g
P~ e —————— N =
k T et e J&» S
G~ > 8

APMX

LU

LF

Bfi7:mm  Unit:mm

g o R I D—snERalcH sRRMELe S | ;
N SR TY x— vy | 2 | O | || (V108 EE | Foag |~ IoRAaHISRANRLET b wE | memn
EDP No. RE X LU Short Shank ILF APMX DCON DN gk 05° 1 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|@]| 3,000
3042002 | RO.75X 3 = 50| 12| 7.8 4 1451003 | 3.13| 325| 335| 344|365 | 1 |A|@| 3,740
3042003 | R1 X4 — 50| 1.6[119 6 |195|1064° | 422 444| 465| 485| 525| 1 |A|@| 2,720
3042004 | R1.5 X6 = 60 | 24(11.8 6 |285| 815 | 6.25| 649| 6.72| 694| 736 | 1 |A|@| 3210
3042005 | R2 X 8-4 — 60 — 4 — — — — — — 2 @® 3770
3042006 | R2 X8 — 70 | 3.2 3.85 A|@| 4340
12 6 565" | 832 862| 89 | 9.15| 9.71 | 1
3042007 | R2 X8-S Yes 45 ® 3770
3042008 | R2.5 X 10 = 80 ® 4550
4 1121 6 48 | 292°/10.36|10.6910.99|11.3 = 1 A
3042009 | R2.5 X 10-S Yes 50 @® 3,900
3042010 | R3 X 18 — 90 @ 4,660
9 — 6 5.8 — — — - - - 2 |A
3042011 | R3 X 18-S Yes 55 @® 4010
3042012 | R4 X 24 = 100 @® | 11,600
12 = 8 77 = = = = = = 2 (A
3042013 | R4 X 24-S Yes 75 @® 38,160
3042014 | R5 X 30 — 100 @® | 14,500
15 — 10 9.7 — — — - - - 2 |A
3042015 | R5 X 30-S Yes 75 @ 9,740
3042016 | R6 X 36 = 110 @® | 20,800
18 = 12 | 117 = = = = = = 2 |A
3042017 | R6 X 36-S Yes 80 @® 13,300
- PAOVOHBAFP.12ZTETEL), See p.12 for explanation of icons. O =/REEER @=Standard stock item

E1T—IREAICHTIEEMR Le WICHENTEVDDIFFESELZEZRLE T,
Note: If there is no value in the actual effective length (Le column) for the work gradient angle @ , it indicates no interference.

6k | FHmEE
£ <—/ Interference
ES § :. Angle
e il a
RkE i 9=
les TR
£ H Inclined
L Angle




AE-BD-H WIRISRIFEER c.cnsconsin

1iJ: U"IJUI Finishing

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

TE B ]
-JUN—REH EEN=E]
e E+A Tool Steel -Hardened Steel Hardened Steel
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRC) ~55HRC ~62HRC ~66HRC ~70HRC
CEmRE | XDRE | OFERE | XD&ERE | BEmEE | XDRE | OmERE | ED0ERE | BEmEE | XhRE
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 HER ap Pf ap Pf dp Pf

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

Eﬁﬂ:ilf’lﬂ I High-Speed Finishing

INIEFCFRETDRIEPHIRICRDFEATI N - NKDBREDHDE T, Caution: sparks generated during operation or heat caused by tool breakage can cause fire.

BEN ERZEMNFITOTTE L, Be sure to use all proper fire prevention measures. 8
EREREDY Y VItV EFAUCBEDRERMHGRTT, The conditions below are for high speed / high precision machining centers. E
MINARESFRINITZ7IRELTULE T, The machining path is on condition of contouring line operation. §

V
TaH #EH ) 2
TN\~ R B 2
HEEAA Tool Steel -Hardened Steel Hardened Steel =
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRC) ~55HRC ~62HRC ~66HRC ~70HRC
CEmEE | EXDRE | [ImERE | ED&ERE | BEmEE | XDRE | OIERE | XDERE | EEmEE | XDERE
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
PhHAZRS W HEY ap Pf ap Pf
Depth/of Cut 2 PfA &z 0.02D 0.05D 0.01D 0.05D

. . RILY FEIEDOS DEEDENDDZESFEATEL,

2. I7JO—FEMQL (FAIVZART—3UK) ZHELET,

IR FSHENT RAEMNI) O&aEOMEWVIIIRIRTOERTT,
TR, ORARS, A, D— R RFSFOERARNRICKID, BEE
tIHIE. IRE). CUDHRETDHES. BEmERE. EDERE. 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,

w

FETEN, rigidity of the machine or work holding condition, etc., please adjust the
4 APARESHINEWVNIGE, CELRE., XD REZISIC EIFDHTENTTEE speed, feed and the depth of cut.
TY, 4.Cutting speed and feed rate can be increased in case of lower depth of cut.

pocid @

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

AE-CPR4-H

1 A ATERTEREEN I ZRIR

Achieves high efficiency milling with 4-flute specification

YA XAFRE

- 4-flute configuration for all sizes

2| AL SIVRIRDFHF v 2 itk

New spiral-shaped gash specification

«HDERN S O—F REANRNA SIVRARIC UL Te#iF v+ v ¥ 2 HRICKD
b < FHHEDmE EE YD < 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

TEKm

Conventional

AE-CPR4-H

MHREOIUE. D DI—FRHMR0IZEBZ 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

-EEER =
*
=y b L\E
MIEmRLZERR Flat cutting edge
- Achieves higher precision
machined surface quality HEP0.50 L
Outer diameter ¢0.5 or
above




4| AFEDENADT U D &N

Unequal spacing teeth suppresses chattering

L/D=14DFFEOMITH [CUDIREN] ZHHI L. SREREI T ZRIR

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

LT AE-CPR4-H 2X R0.3X20

ool

)

Work Material SKD61(50HRC)

IIAE ST

Milling Method Contour Milling

BIHEE . -

Cutting Speed 58m/min(9,300min™)

clonils 1,300mm/min(0.035mm/t)
eed

hARSE _ _

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

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

Coolant Air-blow

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

5| /LR

Smooth Surface Treatment

INTRZAR

Processed shape

XINTEFMIFp.6 ZSHREE L,

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

=T« VIOREOFREUNIIEC KD MTEEENE L

- Improves surface accuracy by smoothening the coating surface

6 BNIEI—FRBELVYTVIRE

Superior corner radius precision and shank accuracy

«J—FREEE

- Corner radius precision

R R
. O

+0.002  +0.005

RE<002  0.02<RE

v VUKEE
- Shank accuracy

h4237% (0/-0.004) T3t
Supports h4 tolerance (0/-0.004)

&

=
<
<
o
.
[AK)
<

3
Q
>
4
A
4
2
S
n
\_
™
D
N
x
D
A
m]




hUI?‘_ 9 Cutting Data

ZEIML

REEMMICSWVT SEENDENCMA Mt Z HE

Stable Performance

Highly efficient and excellent durability in high hardness steel

AT AE-CPR4-H KRR 287 mm 0,08
Tool $»2XR0.3X8 Conventional 2-flute
)
Work Material SKD11(60HRC) " 0.06
MIrEE IEELIAI %
Milling Method Frontal milling B
: %004
VI 72m/min(11,500min™") L
Cutting Speed 5
DR 2,000mm/min 1,000mm/min Z
Feed (0.043mm/t) (0.043mm/t) £ 002
YhARS _ ~
Depth of Cut ap=0.036mm de=0.48mm
MR 70— 0
Coolant 7 Aljlfzw 5( ) EDHIRE Milling Length
et MRV =TtV 5 (BT40 "
Machine Vertical Machining Center —— AE-CPR4-H —— fiERm

R&Em

Long Tool Life

Conventional

61.2m Il T# DA FEDEHINE

Wear comparison of the cutting edge after milling 61.2 m

fERm

Conventional

AE-CPR4-H

TUJ\— RV NAK80(40HRC) ICHWT . BE U T EFEIHERR

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

Ldian AE-CPR4-H 3 X RO.5X 20 (mm)
A
Work Material NAK80(40HRC)
MIFEE IEELIAI b
Milling Method Frontal milling %
TR Z
YIRLRE 120m/min(12,730min™) %
Cutting Speed [
EDRE 1,782mm/min(0.035mm/t) g
Feed %
YhAR _ _ -
Depth of Cut ap=0.04mm de=0.734mm
Rl I770- 250 500 750 1,000 1250 1,500
Coolant Air-blow m
[E| X Milling Len:
(Bt v Y= V5% (BT40) EIHIRE Mmilling Length
Machine Vertical Machining Center = AE-CPR4-H =— f{thttfR

Competitor

1,512m I T DA FEDEFZIRRE

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

fibdt fm

Competitor
TR




gzoy) | SEESHOERMIICBVT. BNEHALEINTEBEEZER

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

(mm)

0.20
EATR AE-CPR4-H ¢ 3 X R0.2X8
Tool
R
Work Material SKD11(60HRC) 2 0.15
M5 oy MIT Fd
Milling Method Pocket Milling B
YRR g o0
° 79m/min(8,400min™") &
Cutting Speed 5
£
DR . 2
et 540mm/min(0.016mm/t) 2 005
THARS _ -
Depth of Cut ap=0.04mm de=T1mm
HEHA] I7J0— 0
Coolant Air-blow IHIFRE Milling Length (m)
fEF MRV =Tt (BT40)
Machine Vertical Machining Center = AE-CPR4-H _Cﬁzieﬁ’or
B-B 80.2m (R v M14{E) I T# DI T DIFGIREE
21.1 20° Wear condition of outer peripheral cutting edge after milling 80.2m
fs /K AE-CPR4-H ot
Competitor
o
©
= T 7 =
A A
LB 45 15
A-A
o ‘2X”° s o5 we =t
i j 80.2m (/K4 M4{E) TR ROKEEDS
ottom surface roughness after milling 80.2m
B f h f Il
(um) 16
10
1.4
R MZIR s
Pocket Shape B 10
a3
§ o8
£ g
& 06 '__:
Q
0.4 i
02 3
N
0 A
AE-CPR4-H fthtt & {{\)‘
Competitor D
*
D
N
m]

VIHIEERE DR < B O CHORFEMIEESE

Good machined surface roughness even when milling long distance

AE-CPR4-H
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SHER(LEIFR4R

OVIRYISIPRAIALT afiute long neck radius type high eff|C|ency finishing

carbide end mills for high-hardness steels

ooEE A

AE-CPR4-H

| (/" )
CARBIDE  huROREY 4 0,002

!"
+0.005

RE=0.02 0.02<RE

The A Brand

KO (D AN
h4 FIT 30°

DC=04 0~-0010

SPEED
FEED

P59~P70

04<DC 0~-0.015 -

| Typel z )ﬂs %

h B ﬁ I % /1:wAPMX } - *

Nc?rjmllé\e?tefut LU'-H
DC<0.5 LF

% Type2 - §

— (=) a
= B U e Y

MR A . |
B{I:mm Unitmm
INAPTSCRENET o5 | 08 | | | BE TEEEYrUsE  aon o MIOREMRLS o rm | memia
EDP No. DCXREX LU APMX DN gk DCON 05° 1° 15° 2° 3° Type | Stock (Yen)
8557470 | 0.2 X R0.02 X 0.5 7.7 13.88° 0.53| 0.57| 061 | 0.65| 0.73 @ 10,700
8557471 | 0.2 X R0.02 X 1 8.2 13.07° 1.06| 1.13] 1.2 1.26 | 1.38 @ 10,700
8557472 | 0.2 X R0.02 X 1.5 8.7 12.34° 1.6 1.69 | 1.77| 185]| 2 @ 12,600
8557473 | 0.2 X R0.02 X 2 9.2 11.69° 212 224 | 233 | 243 | 262 @ 13,700
45 1 0.15 0.18 " 4 1 |A

8557474 | 0.2 X R0.05 X 0.5 7.7 13.93 0.53| 056| 0.6 0.64| 0.72 @ 10,700
8557475 | 0.2 X R0.05 X 1 8.2 13.11° 1.06| 1.13| 119 1.25| 137 @ 10,700
8557476 | 0.2 X R0.05 X 1.5 8.7 12.37° 159 168 | 1.77| 184 | 1.99 @ 12,600
8557477 | 0.2 X R0.05 X 2 9.2 11.72° 212 223 | 233| 242| 261 @ 13,700
8557478 | 0.3 X R0.02 X 1 8 13.02° 1.06| 113 | 1.2 1.26 | 1.38 @ 10,400
8557479 | 0.3 X R0.02 X 1.5 8.5 12.28° 1.6 1.69 | 1.77| 185| 2 @ 10,400
8557480 | 0.3 X R0.02 X 2 9 11.62° 212 | 224 | 233 | 243 | 262 @® 10,400
8557481 | 0.3 X R0.02 X 2.5 9.5 11.02° 265| 278 | 289 3 3.24 A @ 13,000
8557482 | 0.3 X R0.02 X 3 10 10.48° 3.18| 332 | 345 358| 3.87 @ 13,000

45 | 0.25 0.28 . 4 1

8557483 | 0.3 X R0.05 X 1 8 13.06 1.06| 113 | 1.19| 1.25| 137 @ 10,400
8557484 | 0.3 X R0.05 X 1.5 8.5 12.32° 159 | 168 | 1.77| 1.84| 1.99 @ 10,400
8557485 | 0.3 X R0.05 X 2 9 11.65° 212 | 223 | 233 | 242 | 261 @ 10,400
8557486 | 0.3 X R0.05 X 2.5 9.5 11.05° 265| 278 | 289 | 3 3.24 D|O| 13,000
8557487 | 0.3 X R0.05 X 3 10 10.51° 3.18| 332 | 344 357 | 3.86 A |@| 13,000
8557488 | 0.4 X R0.02 X 1 8.2 12.41° 1.08| 1.17| 128 | 1.38| 1.62 @® 6,900
8557489 | 0.4 X R0.02 X 1.5 8.7 11.71° 1.62| 1.76 | 1.89| 2.03| 232 @ 6,900
8557490 | 0.4 X R0.02 X 2 9.2 11.09° 216 | 233 | 25 267 | 3 @ 6,900
8557491 | 0.4 X R0.02 X 2.5 9.7 10.53° 2.7 2.9 3.1 3.29 | 3.66 A @ 6,900
8557492 | 0.4 X R0.02 X 3 10.2 10.03° 324 | 347 | 3.69| 39 4.31 ® 6,900
8557493 (0.4 X R0.02 X 4 11.2 9.15° 431 | 459 | 485| 5.1 5.57 @® 6,900
8557494 | 0.4 X R0.05 X 1 8.2 12.45° 1.08| 117 127 | 137| 1.6 @® 6,900
8557495 | 0.4 X R0.05 X 1.5 45 | 03 8.7 037 11.75° 4 1.62| 1.75| 189 | 2.03| 231 1 D|O| 6,900
8557496 | 0.4 X R0.05 X 2 9.2 11.12° 216 | 233 | 249 | 266 | 299 A @ 6,900
8557497 | 0.4 X R0.05 X 2.5 9.7 10.56° 2.7 29 3.09| 3.28| 3.65 D O] 6,900
8557498 | 0.4 X R0.05 X 3 10.2 10.05° 324 | 346 | 3.68| 389 | 43 O] 6,900
8557499 (0.4 X R0.05 X 4 11.2 92.17° 431 | 459 | 485| 5.1 5.56 @ 6,900
8557500 | 0.4 X R0.1 X 1 8.2 12.51° 1.07| 116 | 1.26| 1.36| 1.58 A|@ 6,900
8557501 |0.4 X R0O.1 X 2 9.2 11.18° 216 | 232 | 248 | 265| 2.98 @® 6,900
8557502 |0.4 X R0.1 X 3 10.2 10.1° 323| 346 | 3.67| 3.88| 4.29 D O] 6,900
8557503 |0.4 X R0.1 X 4 11.2 9.21° 43 458 | 484 | 509 | 555 O] 6,900

- PAIVOHEBFp. 1 2ETETEL,

See p.12 for explanation of icons.

@ =1RHEEER

Standard stock item

O=#EHEEER(FEEZCERTIL.)
Limited standard stock item

[ NEXT )¢



A 1D—0REAACHTIREVR Le WICHEDNTEVDDRTFHELZERLE I,
Note: If there is no value in the actual effective length (Le column) for the work gradient angle @, it indicates no interference.

o Amtat i

Actual Effective Length

A

The A Brand

|

=]
Interference
Angle

2

79—

ECH

Inclined
Angle

m BfI:mm Unitmm
v—No. stex3—raxar B AT IR AL DR e ia sl ol NE AL 2
EDP No. DC X REX LU APMX DN Ak DCON 05 T 15° > 3= | Tvpe | Stock (Yen)
8557504 | 0.5 X R0.02 X 1 8 12.39° 1.08| 1.17| 1.26| 137| 1.59 ® 5670
8557505 | 0.5 X R0.02 X 2 9 11.04° 216 | 232| 248| 264 | 297 ® 5670
8557506 | 0.5 X R0.02 X 3 10 9.96° 323 | 3.45| 3.67| 3.87| 4.27 A @ 5670
8557507 | 0.5 X R0.02 X 4 11 9.07° 4.3 457 | 483 | 5.07| 553 ® 5670
8557508 | 0.5 X R0.02 X 5 12 8.32° 536| 568| 598| 6.25| 6.77 ® 5670
8557509 | 0.5 X R0.02 X 6 13 7.69° 642 | 6.79| 7.11| 7.41| 8.02 D|O| 5,670
8557510 | 0.5 X R0.05 X 1 8 12.43° 1.08| 1.16 | 1.26| 1.36| 1.58 ® 5670
8557511 | 0.5 X R0.05 X 2 9 11.08° 215| 231 | 247 | 264| 296 A ® 5670
8557512 | 0.5 X R0.05 X 3 45 | 04 10 0.46 9.99° P 323 | 345| 3.66| 3.87| 4.27 1 ® 5670
8557513 | 0.5 X R0.05 X 4 11 9.09° 4.3 457 | 482 | 5.07| 552 ® 5670
8557514 | 0.5 X R0.05 X 5 12 8.34° 536| 568| 597 | 6.25| 6.77 D|O| 5,670
8557515 | 0.5 X R0.05 X 6 13 7.71° 642 | 6.79| 7.11| 7.41| 8.01 ® 5670
8557516 | 0.5 X R0.1 X 1 8 12.5° 1.07| 1.15| 1.24| 1.34| 1.55 ® 5670
8557517 |0.5 X R0.1 X 2 9 11.13° 215| 231 | 246| 262| 295 A @ 5670
8557518 |0.5 X R0.1 X 3 10 10.03° 322 | 344 | 365| 3.86| 4.25 ® 5670
8557519 (0.5 X R0O.1 X 4 11 9.13° 429 | 456 | 482| 506 | 5.51 ® 5670
8557520 |0.5 X R0.1 X 5 12 8.37° 536 | 568| 597 | 6.24| 6.76 D O| 5,670
8557521 |0.5 X R0.1 X 6 13 7.73° 642 | 6.78| 7.1 7.4 8 O| 5,670
8544824 | 0.6 X R0.05 X 1 7.8 12.41° 1.07| 1.16| 1.25| 1.34| 1.55 ® 5670
8544825 | 0.6 X R0.05 X 2 8.8 11.02° 215| 23 246 | 2.62| 293 ® 5670
8544826 [0.6 X R0.05 X 4 10.8 9.01° 428 | 455| 48 5.04| 5.49 ® 5670
8544827 | 0.6 X R0.05 X 6 12.8 7.61° 641| 6.76 | 7.08| 7.38| 7.98 ® 5670 o
45 |1 0.48 0.55 . 4 1 A =
8544821 |0.6 X R0O.1 X 1 7.8 12.48 1.07 | 115| 1.23| 1.33] 1.53 ® 5670 %
8557522 (0.6 X R0O.1 X 2 8.8 11.08° 214 | 229| 245 26 2.92 ® 5670 %
8557523 |0.6 X R0.1 X 4 10.8 9.05° 428 | 455| 479 | 503 | 548 ® 5670 g
8557524 |0.6 X R0.1 X 6 12.8 7.64° 641 | 6.76 | 7.08| 7.37| 7.97 ® 5670 Q
8544828 | 0.7 X R0.02 X 1.5 8.1 11.56° 161 | 1.74| 186| 199 | 227 @ 6,340 g
8557525 | 0.7 X R0.02 X 2 8.6 10.9° 215] 231 | 246| 262 | 294 A @ 6340 {2
8557526 (0.7 X R0.02 X 4 10.6 8.88° 429 | 455| 481| 5.05| 55 ® 6,340 R
8557527 | 0.7 X R0.02 X 6 12.6 7.48° 641 | 6.77| 7.09| 7.38| 7.98 D|O| 6,340 K&
45 | 0.55 0.65 = 4 1
8544829 0.7 X R0.05 X 1.5 8.1 11.6 1.61 1.73| 186 | 199 | 226 ® 6,340
8557528 | 0.7 X R0.05 X 2 8.6 10.94° 215| 23 246 | 262 | 293 A @ 6,340
8557529 | 0.7 X R0.05 X 4 10.6 8.9° 428 | 455| 4.8 5.04| 549 @ 6,340
8557530 | 0.7 X R0.05 X 6 12.6 7.5° 641 | 6.76 | 7.08| 7.38| 7.98 D|O| 6,340
3% =NEW SIZES O = IFEFER O=#ZEEBEREEZHERTEL,)
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8557531 (0.7 X R0.1 X 2 8.6 10.99° 2.14| 229 | 245| 26 292 A @ 6,340
8557532 | 0.7 X R0.1 X 4 45 [ 0.55| 10.6 | 0.65 8.94° 4 428 | 455| 479 | 503 548 1 ® 6,340
8557533 [0.7 X R0.1 X 6 12.6 7.53° 641 | 6.76 | 7.08| 737 | 7.97 D|O| 6,340
8544830 | 0.8 X R0.05 X 2 8.4 10.84° 215| 23 246 | 262 | 293 ® 6,340
8544832 | 0.8 X R0.05 X 4 104 8.79° 428 | 455| 48 5.04| 549 @® 6,340
8544833 | 0.8 X R0.05 X 6 124 7.38° 641| 6.76 | 7.08| 7.38| 7.98 @® 6,340
8544822 (0.8 X R0.1 X 2 8.4 10.9° 214 | 229| 245| 26 292 @ 6,340
8557534 10.8 X R0.1 X 4 10.4 8.83° 428 | 455| 479 | 503 | 548 ® 6,340
45 | 0.65 0.75 . 4 1 |A
8557535 0.8 X R0.1 X 6 12.4 741 641| 6.76 | 7.08| 7.37| 7.97 ® 6,340
8544823 |0.8 X R0.2 X 2 8.4 11.02° 214 | 228 | 243 | 258 | 2.88 ® 6,340
8557536 (0.8 X R0.2 X 4 10.4 8.9° 428 | 453 | 478 | 501 | 546 ® 6,340
8557537 |[0.8 X R0.2 X 6 124 747° 6.4 6.75| 7.06| 7.36| 7.94 @® 6,340
8557538 (0.8 X R0.2 X 8 144 6.43° 852 | 894 | 931 | 9.66 (1043 ® 6,570
8557539 (0.9 X R0.1 X 4 10.2 8.71° 428 | 455| 479 | 5.03| 548 @ 7,200
45 | 0.7 0.85 = 4 1 |A
8557540 (0.9 X R0.1 X 8 14.2 6.27 852 | 895| 932 | 9.67|10.45 @ 7,200
8544835 |1 X R0.02 X 2 8 10.64° 214 23 245 | 26 292 @ 4,860
8544836 |1 X R0.02 X 3 9 9.48° 3.21| 342 | 3.63| 3.83| 4.21 ® 4,860
8544838 |1 X R0.02 X 4 10 8.55° 428 | 454 | 479 | 502| 547 @® 4,860
8544839 |1 X R0.02 X 6 12 7.14° 6.4 6.75| 7.06| 7.36| 7.95 @® 5,300
8544841 |1 X R0.02 X 8 14 6.13° 851 | 893 | 931| 9.66|10.44 @ 5,300
8544842 |1 X R0.02 X 10 16 537° 10.62 [ 11.1 | 11.53]11.96 | 12.93 A @ 5,300
8544831 |1 X R0.05 X 2 8 10.68° 214 | 229 | 244| 26 291 @ 4,860
8544843 |1 X R0.05 X 3 9 9.51° 321 | 342 3.62| 3.82| 4.21 @ 4,860
8557541 (1 X R0.05 X 4 10 8.57° 428 | 454 | 478 | 502 | 546 ® 4860
8557542 |1 X R0.05 X 6 45 12 7.16° 6.4 6.75| 7.06| 7.35| 7.95 @® 5,300
8557543 |1 X R0.05 X 8 08 14 0.94 6.14° 4 851| 893| 93 9.65 | 10.43 1 @® 5,300
8557544 |1 X R0.05 X 10 16 5.38° 10.61 [ 11.1 | 11.52]11.95|12.92 @ 5,300
8557545 |1 X R0.05 X 12 18 478° 12,71 13.26 | 13.74 | 14.25 | 1541 D|O| 5,300
8544834 |1 X R0.1 X 2 8 10.74° 2.14| 228 | 243 | 258 | 2.89 @ 4,860
8544844 |1 X R0.1 X 3 9 9.56° 3.21| 341 | 361 | 3.81| 4.19 ® 4,860
8557546 (|1 X R0.1 X 4 10 8.61° 427 | 453 | 477 | 501 | 545 ® 4860
8557547 |1 X R0.1 X 6 12 7.18° 6.39| 6.74| 7.05| 7.34| 793 @® 5,300
8557548 |1 X R0.1 X 8 14 6.16° 851| 893 | 93 9.65 | 10.42 A|@ 5,300
8557549 |1 X R0.1 X 10 16 5.39° 10.61 | 11.1 11.52 | 11.95 | 12.91 ® 5,300
8557550 |1 X RO.1T X 12 18 479° 12.71 1 13.25 | 13.73 | 14.25 | 15.39 ® 5,300
8544845 |1 X R0.1 X 16 55 22 3.92° 16.89 | 17.54 | 18.17 | 18.84 | 20.37 @ 5,300
8544846 |1 X R0O.1 X 20 26 3.32° 21.06 | 21.82 | 22.6 |23.44 | 2534 ® 5,300
- PADVDFHBIEp.12ZTE TS, See p.12 for explanation of icons. O =1EETER O=F#FEEER(FEEZTHERTIL.)
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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.

o Amtat i

Actual Effective Length

A

The A Brand
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Interference
Angle
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ECH

Inclined
Angle

BfiI:mm Unit:mm

J—UHREAalCHTHREIRLe E1

Y—JUNo. | #&x jfj'ﬂf?%XE-FE AR LH B T5ARE|VrIIR Effective length by inclined angles AR | TEREE | RS
EDP No. DCXREX LU APMX DN ok DCON 05° 1 15° 2° 3° Type | Stock (Yen)
8544837 |1 X R0.2 X 2 8 10.86° 213 | 227 | 241 256| 2.86 ® 4860
8544847 |1 X R0.2 X 3 9 9.66° 3.2 34 3.6 3.79| 4.7 ® 4860
8557551 |1 XR0.2 X 4 10 8.69° 427 | 452| 476 499 | 542 ® 4860
8557552 |1 XR0.2 X 6 45 12 7.24° 639 | 6.73| 7.04| 733 | 791 ® 5300
8557553 |1 X R0.2 X 8 14 6.2° 8.5 892 | 9.29| 9.63|104 @® 5300
8557554 |1 X R0.2 X10 16 5.42° 10.61 | 11.09 | 11.51 | 11.93 | 12.88 ® 5300
8557555 |1 X R0.2 X 12 18 4.82° 12.7 | 13.24113.72 | 14.23 | 15.37 ® 5300
8557556 |1 X R0.2 X 16 55 22 3.94° 16.89 | 17.53 | 18.16 | 18.83 | 20.34 ® 5300
8557557 |1 X R0.2 X20 08 26 0.94 3.33° 4 21.05 | 21.81 | 22.59 | 23.43 | 25.32 1 1A ® 5300
8544840 |1 X R03 X 2 8 10.98° 212 | 226| 239| 254| 283 ® 4860
8544848 |1 X R03 X 3 9 9.75° 319 339| 358| 377 | 4.14 ® 4860
8557558 |1 X R0.3 X 4 10 8.77° 426 | 451 | 474 | 497 | 54 ® 4860
8557559 |1 XR03 X 6 45 12 7.3° 638 | 6.72| 7.03| 7.31| 7.89 ® 5300
8557560 |1 X R0.3 X 8 14 6.24° 8.5 8.91 | 9.27| 9.62|10.37 ® 5300
8557561 |1 X R0.3 X10 16 5.46° 10.6 |11.08|11.5 |11.92|12.86 ® 5300
8557562 |1 X R0.3 X 12 18 4.84° 12.7 |13.24113.71 | 1422 | 15.35 ® 5460
8544849 |1 X R0.3 X 16 55 22 3.96° 16.88 | 17.52 | 18.15 | 18.82 | 20.32 ® 5460
8544850 |1 X R0.3 X 20 26 3.34° 21.05|21.8 |22.58 |23.41|25.29 ® 5460
8557563 |1.2 X R0.2 X 6 11.6 6.98° 639 | 6.73| 7.04| 733 | 7.91 ® 5300
8557564 |1.2 X R0.2 X 8 13.6 5.95° 8.5 892 | 9.29| 9.63|104 A ® 5300
8557565 | 1.2 X R0.2 X 10 45 | 1 15.6 114 5.19° 4 10.61 | 11.09 | 11.51 | 11.93 | 12.88 1 ® 5460
8557566 |1.2 X R0.3 X 6 11.6 7.04° 638 | 6.72| 7.03| 7.31| 7.89 ® 5460 g
8557567 |1.2 X R0.3 X 8 13.6 5.99° 8.5 891 | 9.27 | 9.62|10.37 D O| 5,460 '_';
8557568 | 1.2 X R0.3 X 10 15.6 5.22° 106 |11.08 115 |11.92|12.86 O| 5,460 %‘
8544851 | 1.5 X R0.05 X 3 8 8.88° 3.2 341 | 36 3.8 418 ® 5,180 3
8544852 | 1.5 X R0.05 X 4 9 7.91° 427 | 452| 476 499 | 543 ® 5,180 Q
8544853 | 1.5 X R0.05 X 6 45 11 6.49° 639 | 6.73| 7.04| 7.33| 7.92 ® 5,180 g
8544854 | 1.5 X R0.05 X 8 1.2 |13 1.43 5.5° 4 8.5 891 | 9.28| 9.63|104 1 |A|@| 5,460 12
8544855 | 1.5 X R0.05 X 10 15 4.77° 10.6 |11.08|11.5 |11.93|12.89 ® 5460 R
8544856 | 1.5 X R0.05 X 12 17 4.21° 12.7 |13.23113.71 | 1423|1538 ® 5460 o
8544857 | 1.5 X R0.05 X 16 50 21 341° 16.87 | 17.52 | 18.15 | 18.83 | 20.35 ® 5460
% =NEW SIZES O =1RETER O=#BREEBEREBEZCHERTEL.)
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8544864 1.5 X R0.1 X 3 8 8.93° 32 34 3.6 3.79 | 4.16 ® 5,180
8544858 | 1.5 X R0.1 X 4 9 7.95° 426| 452 | 475| 498 | 542 ® 5,180
8544859 |1.5 X R0.1 X 6 45 11 6.52° 638 | 6.72| 7.03| 732 | 791 ® 5,180
8544860 | 1.5 X R0.1 X 8 13 5.52° 849 | 891 | 9.27| 9.62|10.39 ® 5460
8544861 [ 1.5 X R0.1 X 10 15 4.78° 10.6 |[11.07 | 11.49|11.92 |12.88 @® 5,460
8544862 | 1.5 X R0.1 X 12 17 4.22° 12.69 | 13.23 | 13.71 | 14.22 | 15.36 @® 5460
8544863 | 1.5 X R0.1 X 16 50 21 342° 16.87 | 17.51 | 18.14 | 18.82 | 20.34 @ 5,460
8544866 1.5 X R0.2 X 3 8 9.04° 319 | 339| 358| 377 | 4.14 @ 5,180
8544865 |1.5 X R0.2 X 4 9 8.03° 426| 45 474 | 497 | 54 ® 5,180
8557569 |1.5 X R0.2 X 6 45 11 6.57° 638| 6.71| 7.02| 73 7.88 ® 5,180
8557570 {1.5 X R0.2 X 8 13 5.56° 849 | 89 9.26 | 9.6 |10.37 ® 5460
8557571 [1.5 X R0.2 X 10 15 4.81° 10.59 [ 11.07 | 1148 | 11.9 |12.85 @® 5,460
8557572 [1.5 X R0.2 X 12 17 4.25° 12.69 [ 13.22 1 13.7 | 142 |15.34 @® 5460
8557573 1.5 X R0.2 X 16 50 12 21 143 3.44° 4 16.87 | 17.51 | 18.13 | 18.8 | 20.31 1 1A @® 5460
8544868 | 1.5 X R0.3 X 3 8 9.14° 3.19| 338| 356 | 3.75| 4.11 ® 5,180
8544867 |1.5 X R0.3 X 4 9 8.12° 425| 449 | 472 | 495| 537 ® 5,180
8557574 |1.5 XR0.3 X 6 45 11 6.63° 6.37 | 6.7 7.01| 729 | 7.86 ® 5,180
8557575 1.5 X R0.3 X 8 13 5.6° 848 | 889 | 9.25| 9.59|10.34 @® 5,460
8557576 1.5 X R0.3 X 10 15 4.85° 10.59 [ 11.06 | 11.47 | 11.89 | 12.83 @® 5,460
8557577 |1.5 X R0.3 X 12 17 4.27° 12.68 | 13.21 | 13.69 | 14.19 | 15.32 @® 5460
8557578 |1.5 X R0.3 X 16 50 21 345° 16.86 | 17.5 | 18.12 | 18.79 | 20.29 @ 5,460
8544869 1.5 X R0.5 X 3 8 9.36° 317 | 335| 353| 3.71| 4.06 @ 5,180
8544870 |1.5 X R0.5 X 4 9 8.29° 424 | 447 | 469 | 491 | 532 ® 5,180
8544871 (1.5 X R0.5 X 6 45 11 6.74° 6.36| 6.68| 698 | 7.26| 7.81 ® 5,180
8544872 |1.5 X R0.5 X 8 13 5.68° 847 | 887 | 9.23| 9.56|10.3 @® 5,460
8544873 1.5 X R0.5 X 10 15 491° 10.58 | 11.04 | 11.45 | 11.86 | 12.78 @® 5460
8544874 1.5 X R0.5 X 12 17 432° 12.67 | 13.2 | 13.67 | 14.16 | 15.27 @ 5,460
8544875 |1.5 X R0.5 X 16 50 21 3.48° 16.85 | 17.48 | 18.1 18.76 | 20.24 ® 5,460
8544876 |2 X R0.05 X 4 8.1 7.09° 426 | 451 | 474 497 | 54 ® 5,180
8544877 |2 X R0.05 X 6 10.1 5.69° 638| 6.71| 7.02| 73 7.89 ® 5,180
8544878 |2 X R0.05 X 8 50 12.1 4.75° 848 | 889 | 9.25| 9.6 |10.38 @® 5460
8544879 |2 X R0.05 X 10 1.6 | 141 | 192 | 4.08° 4 10.58 | 11.06 | 11.47 | 119 [1286| 1 |A|@ 5,460
8544880 |2 X R0.05 X 12 16.1 3.57° 12.68 | 13.21 [ 13.69 | 14.2 | 15.35 @® 5,460
8544881 |2 X R0.05 X 16 20.1 2.86° 16.86 | 17.49 | 18.12 | 18.8 @ 5,460
8544882 |2 X R0.05 X 20 60 24.1 2.39° 21.02 | 21.77 | 22.56 | 23.4 B @ 5,460
- PAOVDFHBAIFp. 12ZETE T, See p.12 for explanation of icons. @ =1Z#7EEmR 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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v—No. stex3—raxar B AT IR AL DR e ia sl ol NE AL 2
EDP No. DC X RE X LU APMX DN Gk DCON 05° 1 15° 2° 3° Type | Stock (Yen)
8544889 (2 X R0.1 X 4 8.1 7.13° 426 | 4.5 474 | 496 | 5.39 ® 5,180
8544883 |2 X R0.1 X 6 10.1 5.72° 6.37 | 6.71 7.01 7.29 | 7.88 ® 5180
8557579 |2 X R0.1 X 8 50 12.1 4.77° 848 | 889 | 9.25| 9591037 ® 5,460
8557580 |2 X R0.1 X 10 14.1 4.09° 10.58 | 11.05|11.47 | 11.89 | 12.85 ® 5,460
8557581 |2 X R0.1 X 12 16.1 3.58° 12.68 | 13.21 | 13.68 | 14.19 | 15.34 ® 5,460
8557582 |2 X R0.1 X 16 20.1 2.87° 16.85 | 17.49 | 18.12 | 18.79 ® 5,460
8557583 (2 X R0.1 X 20 60 241 2.39° 21.02 | 21.77 | 22.55 | 23.39 - ® 5460
8557584 |2 X R0.1 X 25 29.1 1.98° 26.2 | 27.12 | 28.09 - ® 5,460
8544891 |2 X R0.2 X 4 8.1 7.21° 425 | 449 | 472 | 494 | 537 ® 5,180
8544884 |2 X R0.2 X 6 10.1 5.77° 6.37 | 6.7 7 7.28 | 7.86 ® 5180
8557585 (2 X R0.2 X 8 50 12.1 4.81° 848 | 888 | 9.24| 958 |10.34 ® 5,460
8557586 (2 X R0.2 X 10 14.1 4.12° 10.58 | 11.05 | 11.46 | 11.88 | 12.83 ® 5,460
8557587 |2 X R0.2 X 12 16.1 3.6° 1267 | 13.2 | 13.67 | 14.18 | 15.31 ® 5,460
8557588 (2 X R0.2 X 16 20.1 2.88° 16.85 | 17.48 | 18.11 | 18.78 ® 5,460
8557589 (2 X R0.2 X 20 60 241 2.4° 21.01 | 21.76 | 22.54 | 23.38 - ® 5,460
8557590 (2 X R0.2 X 25 1.6 |29.1 | 1.92 1.99° 4 26.2 |27.11 | 28.08 - 1 |A@ 5,460
8544893 (2 X R0.3 X 4 8.1 7.3° 424 | 448 | 471| 493 | 535 ® 5180
8544885 (2 X R0.3 X 6 10.1 5.83° 6.36| 669| 698| 7.26| 7.83 ® 5180
8557591 |2 X R0.3 X 8 50 12.1 4.85° 847 | 887 | 9.23| 9.56|10.32 ® 5,460
8557592 (2 X R0.3 X 10 14.1 4.15° 10.57 [ 11.04 | 11.45 | 11.86 | 12.8 ® 5460
8557593 (2 X R0.3 X 12 16.1 3.63° 12.67 | 13.19 | 13.66 | 14.16 | 15.29 ® 5460
8557594 (2 X R0.3 X 16 20.1 2.9° 16.85 | 17.48 | 18.1 18.76 ® 5,460 g
8557595 (2 X R0.3 X 20 60 241 2.41° 21.01 | 21.75 | 22.53 | 23.36 a ® 5,460 '_‘;
8544895 (2 X R0.5 X 4 8.1 7.48° 423 | 446 | 468 | 489 | 53 ® 5,180 %
8544886 (2 X R0.5 X 6 10.1 5.94° 635| 667 | 696| 723 | 7.78 ® 5,180 3
8557596 (2 X R0.5 X 8 50 12.1 4.93° 846 | 8.85| 9.2 9.54 | 10.27 ® 5,460 Q
8557597 (2 X R0.5 X 10 14.1 4.21° 10.56 | 11.02 | 11.42 | 11.83 | 12.76 ® 5,460 g
8557598 (2 X R0.5 X 12 16.1 3.67° 12.66 | 13.18 | 13.64 | 14.13 | 15.24 ® 5,460 {2
8557599 |2 X R0.5 X 16 20.1 2.92° 16.84 | 17.46 | 18.07 | 18.73 ® 5,460 g
8557600 |2 X R0.5 X 20 60 24.1 2.43° 21 21.74 | 22.51 | 23.33 = ® 5,460 =
8557601 |2 X R0.5 X 25 29.1 2.01° 26.19 | 27.09 | 28.05 | 29.08 ® 5460
3% =NEW SIZES @ =1Z#EER Standard stock item
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8544887 2.5 X R0 X 10 | 13.1 3.3° 1056 | 11.02 | 11.42 ] 11.85 ] 12.8 ® 5670
8544888 | 2.5 X R0.1 X 20 23.1 1.87° 20.98 | 21.73 | 22.51 ® 5860
8544890 | 2.5 X R0O.1 X 30 | 70 33.1 131° 3133 (3242 - B B ® 6,050
8557602 2.5 X R02 X 10 | 13.1 3.33° 1055 | 11.01 | 11.41 | 11.83 | 1278 ® 5670
8557603 | 2.5 X R0.2 X 20 23.1 1.88° 2098 | 21.72 | 225 ® 5860
8544892 [2.5 X R0.2 x30 | 70 |, 331 | 131"| = [313313242] — B B | |, /@ 6050
8544894 |25 X RO.3 X 10 | __ 13.1 3.35° 105511 |114 |11.82]1275 ® 5670
8544896 | 2.5 X R0.3 X 20 23.1 1.89° 20.97 | 21.71 | 22.48 ® 5860
8544897 | 2.5 X R0.3 X30 | 70 33.1 131° 3133|3241 - B B ® 6,050
8557604 2.5 X R0O5 x10 | 13.1 34 10.54 | 10.98 | 11.38 | 11.79 | 12.71 ® 5670
8557605 | 2.5 X R0.5 X 20 23.1 1.9° 2097 | 217 |22.46 ® 5860
8544898 | 2.5 X R0.5 X30 | 70 33.1 132° 31323239 — B B ® 6,050
8544899 |3 X R0.1 X 4 9.8 8.76° 422 443| 464| 484| 524 ® 4700
8544900 |3 X R0.1 X 6 11.8 7.28° 632| 661 689 715 7.73 ® 4,700
8544901 |3 X R0.1 X 8 13.8 6.23° 841| 878| 9.12| 9451021 ® 4,700
8544902 |3 X R0.1 X10 | 55 15.8 5.45° 105 |10.94 |11.33|11.75 | 12.7 ® 4,700
8544903 |3 X R0.1 X 12 17.8 484° 12.59 [ 13.08 | 13.55 | 14.05 | 15.19 ® 5670
8544904 |3 X R0.1 X 16 218 3.95° 16.75 | 17.36 | 17.98 | 18.65 | 20.16 ® 7,060
8544905 |3 X R0.1 X 20 25.8 3.34° 20.91 | 21.64 | 22.42 | 23.25 | 25.13 ® 7,060
8544906 |3 X R0.1 X25 | 70 30.8 28° 26.08 | 26.99 | 27.96 | 29 = ® 7,060
8544907 |3 X R0.2 X 4 s | 98] oo | 884 [ 421 442] 462| 482] 522| . |A|@] 4700
8544921 |3 X R0.2 X 6 11.8 7.34° 631| 66 | 688 7.14| 77 ® 4,700
8557606 |3 X R0.2 X 8 13.8 6.28° 841| 877| 9.11| 9441019 ® 4,700
8544908 |3 X R0.2 X10 | 55 15.8 548° 105 | 1093 |11.32[11.74 | 12.68 ® 4,700
8557607 |3 X R0.2 X 12 17.8 4.86° 12.59 [ 13.07 | 13.54 | 14.04 | 15.16 ® 5670
8557608 |3 X R0.2 X 16 218 3.97° 16.75 | 17.35 [ 17.97 | 18.64 | 20.14 ® 7,060
8557609 |3 X R0.2 X 20 25.8 3.35° 209 | 2163|224 |232425.11 ® 7,060
8557610 |3 X R0.2 X 25 30.8 2.81° 26.08 | 26.98 | 27.95 | 28.99 ® 7,060
8557611 |3 X R0.2 X30 | 70 358 241° 31.25|32.33 (3349 | 3474 | — ® 7910
8557612 |3 X R0.2 X35 40.8 212° 36.41 | 37.68 | 39.03 | 40.49 D|O| 8,890

- PAOVDFHRAEpI2ZTE T,
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See p.12 for explanation of icons.
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A1 D—JBEAaICHTIEEIR Le BICHEDTEVDDEFTFHELZRLET, :
Note: If there is no value in the actual effective length (Le column) for the work gradient angle @, it indicates no interference.

o Amtat i

Actual Effective Length

A

The A Brand

|

=]
Interference
Angle

2

-0

ECH

Inclined
Angle

BfiI:mm Unit:mm

NPT YRR E NS o5 | U8 | | | BE TOEE ViR~ ZonncHISEENRIT o | memia
EDP No. DC X RE X LU APMX DN Gk DCON 05° 1 15° 2° 3° Type | Stock (Yen)
8544909 (3 X R0.3 X 4 9.8 8.92° 4.2 441 | 461| 481 | 5.19 ® 4,700
8544924 |3 X R03 X 6 11.8 7.4° 6.31 6.6 687 | 7.12| 7.68 @® 4,700
8544910 |3 X R0.3 X 8 13.8 6.32° 8.4 877 | 9.09| 942 |10.17 @® 4,700
8544911 |3 X R0.3 X 10 55 15.8 5.51° 105 [ 1092 |11.31|11.72 | 12.65 @® 4,700
8557613 |3 X R0.3 X 12 17.8 4.89° 12.58 | 13.07 | 13.53 | 14.02 | 15.14 A|l@ 5,670
8557614 |3 X R0.3 X 16 21.8 3.99° 16.75 | 17.34 | 1796 | 18.62 | 20.11 ® 7,060
8557615 (3 X R0.3 X 20 25.8 3.37° 209 |21.62|22.39|23.22 | 25.08 ® 7,060
8557616 |3 X R0.3 X 25 30.8 2.82° 26.07 | 26.97 | 27.94 | 28.97 ® 7,060
8557617 |3 X R0.3 X 30 70 35.8 2.42° 31.24 | 32.32 | 33.48 | 34.72 - ® 7910
8557618 |3 X R0.3 X35 25 40.8 285 2.12° 6 36.41 | 37.67 | 39.02 | 40.47 1 D O] 8,890
8544912 (|3 X R0.5 X 4 9.8 9.09° 419 | 439 | 458 | 4.77| 5.15 ® 4700
8544928 (3 X R0.5 X 6 11.8 7.52° 6.3 6.58 | 6.84 | 7.1 7.63 ® 4,700
8544913 (3 X R0.5 X 8 13.8 6.41° 839 | 875| 9.07| 94 |10.12 ® 4,700
8544914 |3 X R0.5 X 10 55 15.8 5.58° 10.49 | 1091 | 11.29 | 11.69 | 12.61 ® 4,700
8557619 |3 X R0.5 X 12 17.8 4.94° 12.57 | 13.05 | 13.51 | 13.99 | 15.09 A @ 5670
8557620 (3 X R0.5 X 16 21.8 4.02° 16.74 | 17.33 | 17.94 | 18.59 | 20.06 ® 7,060
8557621 (|3 X R0.5 X 20 25.8 3.39° 20.89 | 21.61 | 22.37 | 23.19 | 25.04 ® 7,060
8557622 |3 X R0.5 X 25 30.8 2.83° 26.07 | 26.96 | 27.91 | 28.94 ® 7,060
8557623 (3 X R0.5 X 30 70 35.8 2.43° 31.24 | 32.31 | 33.46 | 34.69 - ® 7910
8557624 |3 X R0.5 X35 40.8 2.13° 364 |37.66 |39 40.44 D|O| 8,890
8544915 (4 X R0.1 X 8 12 4.82° 8.41 8.77 | 9.1 9.44110.2 ® 50670
8544916 |4 X R0.1 X 12 16 3.61° 12.58 | 13.07 | 13.53 | 14.04 | 15.17 ® 5670 g
8544917 |4 X R0.1 X 16 60 20 2.89° 16.74 | 17.34 | 1797 | 18.64 @® 7,060 '_‘;
8544918 |4 X R0.1 X 20 24 241° 20.89 | 21.62 | 224 | 23.24 ® 7,060 %
8544919 (4 X R0.1 X 25 29 1.99° 26.07 | 26.97 | 27.94 - ® 7,060 g
8544920 (4 X R0.1 X 30 75 34 1.7° 31.23 | 32.32 | 3348 a ® 7910 Q
8544943 (4 X R0.2 X 8 3.2 |12 3.84 4.86° 6 8.4 876 | 9.09| 9421017 | 1 |A @] 5,670 g
8544944 |4 X R0.2 X 12 16 3.63° 12.58 | 13.06 | 13.52 | 14.02 | 15.15 ® 5670 {2
8557625 (4 X R0.2 X 16 60 20 2.9° 16.74 1 17.34 | 17.96 | 18.62 ® 7,060 R
8557626 |4 X R0.2 X20 24 2.41° 20.89 | 21.62 | 22.39 | 23.22 ® 7,060 =
8557627 |4 X R0.2 X 25 29 2° 26.06 | 26.96 | 27.93 - ® 7,060
8557628 (4 X R0.2 X 30 75 34 1.7° 31.23 | 32.31 | 3347 - ® 7910
8557629 (4 X R0.2 X 40 44 1.31° 41,57 | 43.01 - ® 8,89
% =NEW SIZES O = FEFEER O=#REEEREEZHERTEL,)

Standard stock item

Limited standard stock item
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OVIRYISIPRAIALT afiute long neck radius type high eff|C|ency finishing

carbide end mills for high-hardness steels
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BfiI:mm  Unit:mm

v=—luNo. siEx3—r¢axats S AR IR R i ia sl ol T NE AL S
EDP No. DC X RE X LU APMX DN ok DCON 05 T 15° > 3| e | Stock (Yen)
8544945 |4 X R0.3 X 8 12 4.9° 8.4 8.75| 9.08| 9.4110.15 @® 5670
8544946 |4 X R0.3 X 12 16 3.66° 12,57 | 13.05 | 13.51 | 14.01 | 15.12 ® 5670
8557630 |4 X R0.3 X 16 60 20 2.92° 16.74 | 1733 | 17.95 | 18.61 A ® 7,060
8557631 |4 X R0.3 X20 24 242° 20.89 | 21.61 | 22.38 | 23.21 @® 7,060
8557632 |4 X R0.3 X 25 29 2° 26.06 | 26.96 | 27.92 — @® 7,060
8557633 |4 X R0.3 X 30 25 34 1.71° 31.23 3231|3346 | — @ 7910
8557634 |4 X R0.3 X40 44 1.32° 41.56 | 43 - D|O| 8,890
8544947 |4 X R0.5 X 8 12 4.98° 839 | 874 | 9.06| 9.38|10.1 ® 5670
8544948 |4 X R0.5 X 12 16 3.7 12.56 | 13.04 | 13.49 | 13.98 | 15.07 ® 5670
8557635 |4 X R0.5 X 16 60 20 2.95° 16.73 | 1732 | 17.92 | 18.58 A ® 7,060
8557636 |4 X R0.5 X20 39 24 384 2.44° 6 20.88 | 21.59 | 22.36 | 23.18 1 @® 7,060
8557637 |4 X R0.5 X 25 29 2.02° 26.05|26.94 | 279 |2893 @® 7,060
8557638 |4 X R0.5 X 30 25 34 1.72° 31.22 | 32,29 | 3344 B @® 7910
8557639 |4 X R0.5 X40 44 1.32° 41.56 | 42.99 - D|O| 8,890
8557640 |4 X R0.5 X 50 20 54 1.08° 51.89]53.69| @ 9,950
8544949 |4 XR1 X 8 12 5.2° 8.36| 87 9 9.31 ] 9.98 ® 5670
8544950 |4 X R1 X 12 16 3.82° 125413 1344 {139 | 14.96 ® 5670
8557641 |4 X R1 X 16 60 20 3.02° 16.71 1728 | 17.87 | 185 |19.93 A @® 7,060
8557642 |4 X R1 X 20 24 2.5° 20.86 | 21.56 | 22.3 | 23.1 @® 7,060
8557643 |4 X R1 X 25 29 2.05° 26.04 | 26.91 | 27.85 | 28.85 @ 7,060
8557644 |4 X R1 X 30 75 34 1.74° 31.2 |32.2633.39 _ B @® 7910
8557645 |4 X R1 X 40 44 1.34° 4154 14295 — ® 38,3890
8544922 |6 X R0.1 X 12 70 @ 11,000
8544923 |6 X R0.1 X 18 @ 14,000
8544925 |6 X R0.1 X24 90 @ 14,000
8544926 |6 X R0.1 X 30 @ 14,000
8544927 |6 X R0.1 X48 |120 @ 17,000

4.8 — | 585 — 6 — — — — — 2 |A

8544929 |6 X R0.2 X 12 70 @ 11,000
8544930 |6 X R0.2 X 18 @ 14,000
8544931 |6 X R0.2 X24 90 @ 14,000
8544932 |6 X R0.2 X 30 @ 14,000
8544933 |6 X R0.2 X48 |120 @ 17,000

- PAIVDHBAIFP. 122 TE TS, See p.12 for explanation of icons. O = IZEHEER O=#REEEMEEZCHERTEL,)
% =NEW SIZES Standard stock item Limited 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.

BfiI:mm Unit:mm

NPT YRR E NS o5 | U8 | | | BE TOEE ViR~ ZonncHISEENRIT o | memia
EDP No. DC X RE X LU APMX DN Gk DCON 05° 1 15° 2° 3° Type | Stock (Yen)
8544934 |6 X R0.3 X 12 70 @® 11,000
8544935 (6 X R0.3 X 18 @ 14,000
8544936 |6 X R0.3 X24 90 @ 14,000
8544937 (6 X R0.3 X 30 @ 14,000
8544938 |6 X R0.3 X48 |120 ® 17,000
8544939 (6 X R0.5 X 12 70 ® 11,000
8544940 (6 X R0.5 X 18 @ 14,000
8544941 |6 X R0.5 X224 90 | 4.8 — 5.85 - 6 - - - - - 2 |A|@ 14,000
8544942 |6 X R0.5 X30 @ 14,000
8544951 |6 X R0.5 X 48 120 @® 17,000
8544952 |6 X R1 X 12 70 ® 11,000
8544953 |6 X R1 X 18 @® 14,000
8544954 | 6 X R1 X 24 90 ® 14,000
8544955 |6 X R1 X 30 @ 14,000
8544956 |6 X R1 X48 |120 @® 17,000
% =NEW SIZES @ =1Z#7EEmM Standard stock item
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AE-CPR4-H HIHIFEEFEEETR cuiinsconiion

Eﬁtﬂﬁu Regular Milling

BEH T U/ \— RV BEM AN
REIAA Hardened Steel-Prehardened Steel Hardened Steel Hardened Steel
Work Material PX5-NAK80-SKD61 STAVAX - HPM38 SKH51-YXR7-HAP40
(~45HRC) (~55HRC) (~66HRC)
P LR EDIR TR EDIR HIR EDIR
2| pe | HTR St S 2 Sy | e | 2| 2 RSl
(min™) (mm/min) (min™) (mm/min) (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
RO.02 2 27,500 | 1,020 0.006 0.122 | 24,500 780 0.005 0.102 | 23,000 630 0.003 0.082
2.5 | 25,000 860 0.004 0.106 | 22,500 660 0.003 0.088 | 21,000 530 0.002 0.07
3 23,000 710 0.002 0.09 20,000 540 0.002 0.075 | 19,000 440 0.001 0.06
4 21,000 570 0.001 0.043 | 18,500 440 0.001 0.036 | 17,500 360 0.001 0.029
1 29,500 | 1,130 0.008 0.144 | 26,000 870 0.007 0.12 24,500 710 0.004 0.096
04 1.5 29,500 | 1,130 0.008 0.144 | 26,000 870 0.007 0.12 24,500 710 0.004 0.096
RO.05 2 27,500 | 1,020 0.006 0.122 | 24,500 780 0.005 0.102 | 23,000 630 0.003 0.082
2.5 [ 25,000 860 0.004 0.106 | 22,500 660 0.003 0.088 | 21,000 530 0.002 0.07
3 23,000 710 0.002 0.09 20,000 540 0.002 0.075 | 19,000 440 0.001 0.06
4 21,000 570 0.001 0.043 | 18,500 440 0.001 0.036 | 17,500 360 0.001 0.029
1 29,500 | 1,130 0.012 0.144 | 26,000 870 0.01 0.12 24,500 710 0.006 0.096
RO.1 2 27,500 | 1,020 0.01 0.122 | 24,500 780 0.008 0.102 | 23,000 630 0.005 0.082
3 23,000 710 0.004 0.09 20,000 540 0.003 0.075 | 19,000 440 0.002 0.06
4 21,000 570 0.002 0.043 | 18,500 440 0.002 0.036 | 17,500 360 0.001 0.029
1 29,000 | 1,230 | 0.008 0.18 26,000 | 1,010 0.007 0.15 26,000 930 0.004 0.12
2 29,000 | 1,230 0.008 0.18 26,000 | 1,010 0.007 0.15 26,000 930 0.004 0.12
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.O5 3 27,500 | 1,050 0.004 0.126 | 24,500 860 0.003 0.105 | 24,500 800 0.002 0.084
4 22,500 770 | 0.002 0.108 | 20,000 630 0.002 0.09 20,000 590 0.001 0.072
5 21,000 630 0.001 0.054 | 18,500 510 0.001 0.045 | 18,500 480 0.001 0.036
6 19,500 540 0.001 0.036 | 17,000 450 0.001 0.03 17,000 410 0.001 0.024
1 29,000 | 1,230 | 0.012 0.18 26,000 | 1,010 0.01 0.15 26,000 930 0.006 0.12
2 29,000 | 1,230 | 0.012 0.18 26,000 | 1,010 0.01 0.15 26,000 930 0.006 0.12
RO.1 3 27,500 | 1,050 0.006 0.126 | 24,500 860 0.005 0.105 | 24,500 800 0.003 0.084
’ 4 22,500 770 0.004 0.108 | 20,000 630 0.003 0.09 20,000 590 0.002 0.072
5 21,000 630 | 0.002 0.054 | 18,500 510 0.002 0.045 | 18,500 480 0.001 0.036
6 19,500 540 0.001 0.036 | 17,000 450 0.001 0.03 17,000 410 0.001 0.024
1. 84, RILY [ERIEDS DBEEDENEDZE SEATEL.
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BEB- T/ \— KV BEH AER
REA Hardened Steel-Prehardened Steel Hardened Steel Hardened Steel
Work Material PX5-NAK80-SKD61 STAVAX - HPM38 SKH51-YXR7-HAP40
(~45HRC) (~55HRC) (~66HRC)
SR - CEREE  EDERE DIERERE | XD ERE OEFEE  EDIRE
oc | FE I e | ety || o [
1 29,000 | 1,470 0.007 0.216 | 26,000 1,220 0.006 0.18 21,500 930 0.004 0.144
RO.05 2 29,000 | 1,470 0.007 0.216 | 26,000 | 1,220 0.006 0.18 21,500 930 0.004 0.144
4 24,500 | 1,050 0.003 0.146 | 21,500 860 0.003 0.122 | 18,000 660 0.002 0.098
06 6 21,000 750 0.001 0.065 18,500 620 0.001 0.054 | 15,500 480 0.001 0.043
’ 1 29,000 | 1,470 0.014 0.216 | 26,000 | 1,220 0.012 0.18 21,500 930 0.007 0.144
RO.1 2 29,000 | 1,470 0.014 0.216 | 26,000 1,220 0.012 0.18 21,500 930 0.007 0.144
4 24,500 | 1,050 0.006 0.146 | 21,500 860 0.005 0.122 | 18,000 660 0.003 0.098
6 21,000 750 0.002 0.065 18,500 620 0.002 0.054 | 15,500 480 0.001 0.043
1.5 | 27,000 | 1,580 0.008 0.264 | 23,500 | 1,280 0.007 0.22 19,500 970 0.004 0.176
RO.02 2 27,000 | 1,580 0.008 0.264 | 23,500 | 1,280 0.007 0.22 19,500 970 0.004 0.176
4 24,000 | 1,300 0.004 0.192 | 21,000 1,040 0.003 0.16 17,500 790 0.002 0.128
6 20,000 900 0.002 0.096 | 17,500 740 0.002 0.08 14,500 550 0.001 0.064
1. 27,000 | 1,580 0.012 0.264 | 23,500 | 1,280 0.01 0.22 19,500 970 0.006 0.176
0.7 RO.05 2 27,000 | 1,580 0.012 0.264 | 23,500 1,280 0.01 0.22 19,500 970 0.006 0.176
’ 4 24,000 | 1,300 0.006 0.192 | 21,000 | 1,040 0.005 0.16 17,500 790 0.003 0.128
6 20,000 900 0.004 0.096 | 17,500 740 0.003 0.08 14,500 550 0.002 0.064
2 27,000 | 1,580 0.022 0.264 | 23,500 1,280 0.018 0.22 19,500 970 0.011 0.176
RO.1 4 24,000 | 1,300 0.012 0.192 | 21,000 | 1,040 0.01 0.16 17,500 790 0.006 0.128
6 20,000 900 0.006 0.096 | 17,500 740 0.005 0.08 14,500 550 0.003 0.064
2 25,000 | 1,700 0.012 0.288 | 22,500 1,400 0.01 0.24 19,000 | 1,050 0.006 0.192
R0.05 4 23,500 | 1,500 0.01 0.288 | 20,500 1,200 0.008 0.24 17,000 860 0.005 0.192
6 19,500 | 1,050 0.005 0.288 | 16,500 840 0.004 0.24 14,000 590 0.002 0.192
2 25,000 | 1,700 0.024 0.288 | 22,500 1,400 0.02 0.24 19,000 | 1,050 0.012 0.192
0.8 RO.1 4 23,500 | 1,500 0.019 0.288 | 20,500 1,200 0.016 0.24 17,000 860 0.01 0.192
’ 6 19,500 | 1,050 0.008 0.288 | 16,500 840 0.007 0.24 14,000 590 0.004 0.192
2 25,000 | 1,700 0.048 0.288 | 22,500 1,400 0.04 0.24 19,000 | 1,050 0.024 0.192
RO.2 4 23,500 | 1,500 0.038 0.288 | 20,500 1,200 0.032 0.24 17,000 860 0.019 0.192
6 19,500 | 1,050 0.017 0.288 | 16,500 840 0.014 0.24 14,000 590 0.008 0.192
8 18,000 860 0.01 0.259 | 15,500 680 0.008 0.216 | 13,000 480 0.005 0.173
09 | RO 4 23,000 | 1,730 0.022 0.324 | 20,000 1,380 0.018 0.27 17,000 | 1,000 0.011 0.216
8 18,000 | 1,190 0.006 0.276 | 15,500 930 0.005 0.23 13,000 660 0.003 0.184
2 25,500 | 2,250 0.007 0.36 22,500 1,850 0.006 0.3 18,500 | 1,320 0.004 0.24
3 23,000 | 1,950 0.007 0.36 20,000 1,580 0.006 0.3 17,000 | 1,140 0.004 0.24
RO.02 4 23,000 | 1,950 0.005 0.36 20,000 1,580 0.004 0.3 17,000 | 1,140 0.002 0.24
6 20,500 | 1,580 0.002 0.252 | 18,000 1,260 0.002 0.21 15,500 920 0.001 0.168
8 18,000 | 1,200 0.001 0.216 | 15,500 980 0.001 0.18 13,500 710 0.001 0.144
10 16,500 980 0.001 0.108 | 14,500 800 0.001 0.09 12,500 570 0.001 0.072
2 25,500 | 2,250 0.018 0.36 22,500 | 1,850 0.015 0.3 18,500 | 1,320 0.009 0.24
3 23,000 | 1,950 0.018 0.36 20,000 1,580 0.015 0.3 17,000 | 1,140 0.009 0.24 g
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 n_—:‘
R0.05 6 20,500 | 1,580 0.006 0.252 | 18,000 | 1,260 0.005 0.21 15,500 920 0.003 0.168 g
1 8 18,000 | 1,200 0.004 0.216 | 15,500 980 0.003 0.18 13,500 710 0.002 0.144 el
10 16,500 980 0.002 0.108 | 14,500 800 0.002 0.09 12,500 570 0.001 0.072 #3
12 15,500 860 0.001 0.072 | 13,500 690 0.001 0.06 11,500 510 0.001 0.048 Q
2 25,500 | 2,250 0.036 0.36 22,500 1,850 0.03 0.3 18,500 | 1,320 0.018 0.24 L
3 23,000 | 1,950 0.036 0.36 20,000 1,580 0.03 0.3 17,000 | 1,140 0.018 0.24 {:
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 Ay
RO.1 6 20,500 | 1,580 0.012 0.252 | 18,000 1,260 0.01 0.21 15,500 920 0.006 0.168 R
’ 8 18,000 | 1,200 0.007 0.216 | 15,500 980 0.006 0.18 13,500 710 0.004 0.144 o
10 16,500 980 0.005 0.108 | 14,500 800 0.004 0.09 12,500 570 0.002 0.072
12 15,500 860 0.004 0.072 | 13,500 690 0.003 0.06 11,500 510 0.002 0.048
16 12,000 600 0.002 0.036 | 10,500 500 0.002 0.03 9,150 360 0.001 0.024

AE-CPR4-H

1. Use arigid and precise machine and holder.

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

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

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

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

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

7.When RPM are insufficient, please reduce the RPM and feed rates at same ratio as listed above.
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AE-CPR4-H HIHIFEEFEEETR cuiinsconiion

N FROM
Eﬁtﬂﬁu Regular Milling

SREH- TU\— R SEE B
REIAA Hardened Steel-Prehardened Steel Hardened Steel Hardened Steel
Work Material PX5-NAK80-SKD61 STAVAX - HPM38 SKH51-YXR7-HAP40
(~45HRC) (~55HRC) (~66HRC)
; LRE XDIR LRE | XD RE LRE XDIR
A2 e IR e e 2 ElERE - - >
(min™) (mm/min) (min™) (mm/min) (min™) (mm/min)
RO.1 20 10,000 440 0.002 0.029 8,900 350 0.002 0.024 7,650 260 0.001 0.019
2 25,500 | 2,250 0.072 0.36 22,500 | 1,850 0.06 0.3 18,500 | 1,320 0.036 0.24
3 23,000 1,950 0.072 0.36 20,000 1,580 0.06 0.3 17,000 | 1,140 0.036 0.24
4 23,000 1,950 0.048 0.36 20,000 1,580 0.04 0.3 17,000 | 1,140 0.024 0.24

6 20,500 | 1,580 0.024 0.252 | 18,000 | 1,260 0.02 0.21 15,500 920 0.012 0.168
R0O.2 8 18,000 | 1,200 0.014 0.216 | 15,500 980 0.012 0.18 13,500 710 0.007 0.144
10 16,500 980 0.01 0.108 | 14,500 800 0.008 0.09 12,500 570 0.005 0.072
12 15,500 860 0.007 0.072 | 13,500 690 0.006 0.06 11,500 510 0.004 0.048

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

1 20 10,000 440 0.004 0.029 8,900 350 0.003 0.024 7,650 260 0.002 0.019
2 25,500 | 2,250 0.09 0.36 22,500 | 1,850 0.075 0.3 18,500 | 1,320 0.045 0.24
3 23,000 | 1,950 0.09 0.36 20,000 | 1,580 0.075 0.3 17,000 | 1,140 0.045 0.24
4 23,000 | 1,950 0.06 0.36 20,000 | 1,580 0.05 0.3 17,000 | 1,140 0.03 0.24

6 20,500 1,580 0.03 0.252 18,000 1,260 0.025 0.21 15,500 920 0.015 0.168
RO.3 8 18,000 | 1,200 0.018 0.216 | 15,500 980 0.015 0.18 13,500 710 0.009 0.144
10 16,500 980 0.012 0.108 14,500 800 0.01 0.09 12,500 570 0.006 0.072
12 15,500 860 0.008 0.072 13,500 690 0.007 0.06 11,500 510 0.004 0.048
16 12,000 600 0.006 0.036 | 10,500 500 0.005 0.03 9,150 360 0.003 0.024
20 10,000 440 0.005 0.029 8,900 350 0.004 0.024 7,650 260 0.002 0.019
6 19,000 1,800 0.038 0.432 18,000 1,580 0.032 0.36 14,500 1,110 0.019 0.288
RO.2 8 17,000 | 1,460 0.022 0.302 | 16,000 | 1,280 0.018 0.252 | 13,000 870 0.011 0.202
10 16,000 | 1,280 0.013 0.259 | 15,000 | 1,110 0.011 0.216 | 12,000 770 0.007 0.173
6 19,000 1,800 0.048 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
3 18,000 2,450 0.018 0.54 17,000 2,100 0.015 0.45 14,500 1,450 0.009 0.36
4 18,000 2,450 0.015 0.54 17,000 2,100 0.013 0.45 14,500 1,450 0.008 0.36
6 17,000 | 2,180 0.012 0.54 16,000 | 1,880 0.01 0.45 13,500 | 1,320 0.006 0.36
R0.05 8 16,000 1,880 0.008 0.458 15,500 1,650 0.007 0.382 12,500 1,130 0.004 0.306
10 14,500 1,500 0.005 0.35 13,500 1,350 0.005 0.292 11,000 950 0.003 0.234
12 13,500 | 1,350 0.004 0.324 | 12,500 | 1,190 0.003 0.27 10,500 830 0.002 0.216
16 9,150 800 0.002 0.134 8,650 690 0.002 0.112 7,150 480 0.001 0.09
3 18,000 2,450 0.036 0.54 17,000 2,100 0.03 0.45 14,500 1,450 0.018 0.36
4 18,000 2,450 0.03 0.54 17,000 2,100 0.025 0.45 14,500 1,450 0.015 0.36
6 17,000 2,180 0.024 0.54 16,000 1,880 0.02 0.45 13,500 1,320 0.012 0.36
RO.1 8 16,000 1,880 0.016 0.458 15,500 1,650 0.013 0.382 12,500 1,130 0.008 0.306
10 14,500 1,500 0.011 0.35 13,500 1,350 0.009 0.292 11,000 950 0.005 0.234
12 13,500 | 1,350 0.007 0.324 | 12,500 | 1,190 0.006 0.27 10,500 830 0.004 0.216
1.5 16 9,150 800 0.004 0.134 8,650 690 0.004 0.112 7,150 480 0.002 0.09
3 18,000 2,450 0.072 0.54 17,000 2,100 0.06 0.45 14,500 1,450 0.036 0.36
4 18,000 | 2,450 0.06 0.54 17,000 | 2,100 0.05 0.45 14,500 | 1,450 0.03 0.36
6 17,000 2,180 0.048 0.54 16,000 1,880 0.04 0.45 13,500 1,320 0.024 0.36
RO.2 8 16,000 1,880 0.031 0.458 15,500 1,650 0.026 0.382 12,500 1,130 0.016 0.306
10 14,500 | 1,500 0.022 0.35 13,500 | 1,350 0.018 0.292 | 11,000 950 0.011 0.234
12 13,500 1,350 0.014 0.324 12,500 1,190 0.012 0.27 10,500 830 0.007 0.216
16 9,150 800 0.008 0.134 8,650 690 0.007 0.112 7,150 480 0.004 0.09
3 18,000 2,450 0.108 0.54 17,000 2,100 0.09 0.45 14,500 1,450 0.054 0.36
4 18,000 2,450 0.09 0.54 17,000 2,100 0.075 0.45 14,500 1,450 0.045 0.36
6 17,000 2,180 0.072 0.54 16,000 1,880 0.06 0.45 13,500 1,320 0.036 0.36
8 16,000 1,880 0.047 0.458 15,500 1,650 0.039 0.382 12,500 1,130 0.023 0.306
10 14,500 | 1,500 0.032 0.35 13,500 | 1,350 0.027 0.292 | 11,000 950 0.016 0.234
12 13,500 1,350 0.022 0.324 12,500 1,190 0.018 0.27 10,500 830 0.011 0.216
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BEB- T/ \— KV BEH AER
REA Hardened Steel-Prehardened Steel Hardened Steel Hardened Steel
Work Material PX5-NAK80-SKD61 STAVAX - HPM38 SKH51-YXR7-HAP40
(~45HRC) (~55HRC) (~66HRC)
pFE OEEE XDEE B [EDEE | W cmEE xoEE
I ;Sglene Ej) (mlr:ﬁlen(iin) (i) (Snale: ?)I (mlr::/en('j\in) i) (mm) (Sglene g) (ml;f/en('jlin) iz
R0O.3 16 9,150 800 0.012 0.134 8,650 690 0.01 0.112 7,150 480 0.006 0.09
3 18,000 | 2,450 0.18 0.54 17,000 | 2,100 0.15 0.45 14,500 | 1,450 0.09 0.36
4 18,000 | 2,450 0.15 0.54 17,000 | 2,100 0.125 0.45 14,500 | 1,450 0.075 0.36
15 6 17,000 | 2,180 0.12 0.54 16,000 | 1,880 0.1 0.45 13,500 | 1,320 0.06 0.36
’ R0O.5 8 16,000 | 1,880 0.078 0.458 | 15,500 | 1,650 0.065 0.382 | 12,500 | 1,130 0.039 0.306
10 14,500 | 1,500 0.054 0.35 13,500 | 1,350 0.045 0.292 | 11,000 950 0.027 0.234
12 13,500 | 1,350 0.036 0.324 | 12,500 | 1,190 0.03 0.27 10,500 830 0.018 0.216
16 9,150 800 0.02 0.134 8,650 690 0.017 0.112 7,150 480 0.01 0.09
4 15,000 | 2,600 0.018 0.72 15,000 | 2,350 0.015 0.6 13,000 | 1,650 0.009 0.48
6 14,000 | 2,500 0.015 0.72 14,000 | 2,180 0.013 0.6 12,000 | 1,600 0.008 0.48
8 13,000 | 2,180 0.012 0.72 13,000 | 1,950 0.01 0.6 11,500 | 1,500 0.006 0.48
R0.05| 10 12,000 | 1,950 0.01 0.612 | 12,000 | 1,730 0.008 | 0.51 11,000 | 1,370 0.005 0.408
12 11,500 | 1,730 0.006 0.504 | 11,500 | 1,580 0.005 0.42 10,000 | 1,220 0.003 0.336
16 10,000 | 1,350 0.004 0.432 | 10,000 | 1,200 0.003 0.36 8,900 950 0.002 0.288
20 9,300 | 1,100 0.002 0.216 9,300 980 0.002 0.18 8,250 770 0.001 0.144
4 15,000 | 2,600 0.036 0.72 15,000 | 2,350 0.03 0.6 13,000 | 1,650 0.018 0.48
6 14,000 | 2,500 0.03 0.72 14,000 | 2,180 0.025 0.6 12,000 | 1,600 0.015 0.48
8 13,000 | 2,180 0.024 0.72 13,000 | 1,950 0.02 0.6 11,500 | 1,500 0.012 0.48
RO.1 10 12,000 | 1,950 0.019 0.612 | 12,000 | 1,730 0.016 0.51 11,000 | 1,370 0.01 0.408
12 11,500 | 1,730 0.012 0.504 | 11,500 | 1,580 0.01 0.42 10,000 | 1,220 0.006 0.336
16 10,000 | 1,350 0.007 0.432 | 10,000 | 1,200 0.006 | 0.36 8,900 950 0.004 0.288
20 9,300 | 1,100 0.005 0.216 9,300 980 0.004 | 0.18 8,250 770 0.002 0.144
25 8,600 950 0.002 0.144 8,600 840 0.002 0.12 7,650 660 0.001 0.096
4 15,000 | 2,600 0.072 0.72 15,000 | 2,350 0.06 0.6 13,000 | 1,650 0.036 0.48
6 14,000 | 2,500 0.066 0.72 14,000 | 2,180 0.055 0.6 12,000 | 1,600 0.033 0.48
8 13,000 | 2,180 0.048 0.72 13,000 | 1,950 0.04 0.6 11,500 | 1,500 0.024 0.48
2 RO.2 10 12,000 | 1,950 0.038 0.612 | 12,000 | 1,730 0.032 0.51 11,000 | 1,370 0.019 0.408
12 11,500 | 1,730 0.024 0.504 | 11,500 | 1,580 0.02 0.42 10,000 | 1,220 0.012 0.336
16 10,000 | 1,350 0.014 0.432 | 10,000 | 1,200 0.012 0.36 8,900 950 0.007 0.288
20 9,300 | 1,100 0.01 0.216 9,300 980 0.008 0.18 8,250 770 0.005 0.144
25 8,600 950 0.005 0.144 8,600 840 0.004 | 0.12 7,650 660 0.002 0.096
4 15,000 | 2,600 0.108 0.72 15,000 | 2,350 0.09 0.6 13,000 | 1,650 0.054 0.48
6 14,000 | 2,500 0.09 0.72 14,000 | 2,180 0.075 0.6 12,000 | 1,600 0.045 0.48
8 13,000 | 2,180 0.072 0.72 13,000 | 1,950 0.06 0.6 11,500 | 1,500 0.036 0.48
RO.3 10 12,000 | 1,950 0.058 0.612 | 12,000 | 1,730 0.048 | 0.51 11,000 | 1,370 0.029 0.408
12 11,500 | 1,730 0.036 0.504 | 11,500 | 1,580 0.03 0.42 10,000 | 1,220 0.018 0.336
16 10,000 | 1,350 0.022 0.432 | 10,000 | 1,200 0.018 0.36 8,900 950 0.011 0.288
20 9,300 | 1,100 0.014 0.216 9,300 980 0.012 0.18 8,250 770 0.007 0.144
4 15,000 | 2,600 0.15 0.72 15,000 | 2,350 0.125 0.6 13,000 | 1,650 0.075 0.48 g
6 14,000 | 2,500 0.12 0.72 14,000 | 2,180 0.1 0.6 12,000 | 1,600 0.06 0.48 e
8 13,000 | 2,180 0.09 0.72 13,000 | 1,950 0.075 0.6 11,500 | 1,500 0.045 0.48 g
ROS 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 2
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 %
16 10,000 | 1,350 0.026 0.432 | 10,000 | 1,200 0.022 0.36 8,900 950 0.013 0.288 Q
20 9,300 | 1,100 0.018 0.216 9,300 980 0.015 0.18 8,250 770 0.009 0.144 L
25 8,600 950 0.011 0.144 8,600 840 0.009 0.12 7,650 660 0.005 0.096 {:
10 11,500 | 2,400 0.024 0.9 10,500 | 1,800 0.02 0.75 10,500 | 1,800 0.012 0.6 x
RO.1 20 8,900 | 1,500 0.012 0.54 8,000 | 1,110 0.01 0.45 8,000 | 1,110 0.006 0.36 R
25 30 7,650 | 1,050 0.006 0.18 6,850 780 0.005 0.15 6,850 780 0.003 0.12 o
’ 10 11,500 | 2,400 0.048 0.9 10,500 | 1,800 0.04 0.75 10,500 | 1,800 0.024 0.6
Ro.2 20 8,900 | 1,500 0.024 0.54 8,000 | 1,110 0.02 0.45 8,000 | 1,110 0.012 0.36
30 7,650 | 1,050 0.012 0.18 6,850 780 0.01 0.15 6,850 780 0.006 0.12

AE-CPR4-H

1. Use arigid and precise machine and holder.

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

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

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

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

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

7.When RPM are insufficient, please reduce the RPM and feed rates at same ratio as listed above.
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AE-CPR4-H HIHIFEEFEEETR cuiinsconiion

N FROM
Eﬁtﬂﬁu Regular Milling

BEE- 7/ \— R/ BEM AN
REIAA Hardened Steel-Prehardened Steel Hardened Steel Hardened Steel
Work Material PX5-NAK80-SKD61 STAVAX - HPM38 SKH51-YXR7-HAP40
(~45HRC) (~55HRC) (~66HRC)
P LR EDIR TR EDIR HIR EDIR
2| pe | HTR St S 2 Sy | e | 2| 2 RSl
(min™) (mm/min) (min™) (mm/min) (min™) (mm/min)
10 11,500 | 2,400 0.072 0.9 10,500 | 1,800 0.06 0.75 10,500 | 1,800 0.036 0.6
R0.3 20 8,900 | 1,500 0.036 0.54 8,000 | 1,110 0.03 0.45 8,000 | 1,110 0.018 0.36
25 30 7,650 | 1,050 0.018 0.18 6,850 780 0.015 0.15 6,850 780 0.009 0.12
’ 10 11,500 | 2,400 0.09 0.9 10,500 | 1,800 0.075 0.75 10,500 | 1,800 0.045 0.6
RO.5 20 8,900 | 1,500 0.044 0.54 8,000 | 1,110 0.037 0.45 8,000 | 1,110 0.022 0.36
30 7,650 | 1,050 0.013 0.18 6,850 780 0.011 0.15 6,850 780 0.007 0.12
4 10,500 | 2,600 0.036 1.08 9,300 | 2,350 0.03 0.9 8,600 | 1,650 0.018 0.72
6 10,500 | 2,600 | 0.03 1.08 9,300 | 2,350 0.025 0.9 8,600 | 1,650 0.015 0.72
8 9,550 | 2,250 | 0.024 1.08 8,600 | 1,730 0.02 0.9 7,650 | 1,250 0.012 0.72
RO.1 10 9,550 | 2,250 0.024 1.08 8,600 | 1,730 0.02 0.9 7,650 | 1,250 0.012 0.72
12 9,550 | 2,250 0.024 1.08 8,600 | 1,730 0.02 0.9 7,650 | 1,250 0.012 0.72
16 8,500 | 1,800 | 0.017 0.864 7,650 | 1,370 0.014 0.72 6,800 990 0.008 0.576
20 7400 | 1,490 0.011 0.734 6,700 | 1,130 0.009 0.612 5,950 830 0.005 0.49
25 7,100 | 1,250 0.007 0.648 6,400 960 0.006 0.54 5,700 690 0.004 0.432
4 10,500 | 2,600 | 0.072 1.08 9,300 | 2,350 0.06 0.9 8,600 | 1,650 0.036 0.72
6 10,500 | 2,600 0.06 1.08 9,300 | 2,350 0.05 0.9 8,600 | 1,650 0.03 0.72
8 9,550 | 2,250 0.048 1.08 8,600 | 1,730 0.04 0.9 7,650 | 1,250 0.024 0.72
10 9,550 | 2,250 | 0.048 1.08 8,600 | 1,730 0.04 0.9 7,650 | 1,250 0.024 0.72
RO.2 12 9,550 | 2,250 0.048 1.08 8,600 | 1,730 0.04 0.9 7,650 | 1,250 0.024 0.72
16 8,500 | 1,800 0.034 0.864 7,650 | 1,370 0.028 0.72 6,800 990 0.017 0.576
20 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
3 4 10,500 | 2,600 | 0.108 1.08 9,300 | 2,350 0.09 0.9 8,600 | 1,650 0.054 0.72
6 10,500 | 2,600 0.09 1.08 9,300 | 2,350 0.075 0.9 8,600 | 1,650 0.045 0.72
8 9,550 | 2,250 0.072 1.08 8,600 | 1,730 0.06 0.9 7,650 | 1,250 0.036 0.72
10 9,550 | 2,250 | 0.072 1.08 8,600 | 1,730 0.06 0.9 7,650 | 1,250 0.036 0.72
RO3 12 9,550 | 2,250 0.072 1.08 8,600 | 1,730 0.06 0.9 7,650 | 1,250 0.036 0.72
16 8,500 | 1,800 0.05 0.864 7,650 | 1,370 0.042 0.72 6,800 990 0.025 0.576
20 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
4 10,500 | 2,600 | 0.18 1.08 9,300 | 2,350 0.15 0.9 8,600 | 1,650 0.09 0.72
6 10,500 | 2,600 0.15 1.08 9,300 | 2,350 0.125 0.9 8,600 | 1,650 0.075 0.72
8 9,550 | 2,250 0.12 1.08 8,600 | 1,730 0.1 0.9 7,650 | 1,250 0.06 0.72
10 9,550 | 2,250 | 0.12 1.08 8,600 | 1,730 0.1 0.9 7,650 | 1,250 0.06 0.72
RO5 12 9,550 | 2,250 0.09 1.08 8,600 | 1,730 0.075 0.9 7,650 | 1,250 0.045 0.72
16 8,500 | 1,800 0.062 0.864 7,650 | 1,370 0.052 0.72 6,800 990 0.031 0.576
20 7,400 | 1,490 | 0.04 0.734 6,700 | 1,130 0.033 0.612 5,950 830 0.02 0.49
25 7,100 | 1,250 0.026 0.648 6,400 960 0.022 0.54 5,700 690 0.013 0.432
30 6,900 | 1,140 0.018 0.324 6,200 870 0.015 0.27 5,500 630 0.009 0.216
35 6,350 990 | 0.013 0.216 5,700 750 0.011 0.18 5,100 560 0.007 0.144
8 8,650 | 2,550 0.03 1.44 7,800 | 1,920 0.025 1.2 6,100 | 1,200 0.015 0.96
12 8,650 | 2,550 0.027 1.44 7,800 | 1,920 0.023 1.2 6,100 | 1,200 0.014 0.96
RO.1 16 7,150 | 2,050 0.024 144 6,450 | 1,550 0.02 1.2 5,000 970 0.012 0.96
4 ’ 20 6,750 | 1,950 0.019 1.224 6,100 | 1,450 0.016 1.02 4,750 910 0.01 0.816
25 5,950 | 1,700 0.012 0.979 5,350 | 1,300 0.01 0.816 4,150 800 0.006 0.653
30 5,550 | 1,600 0.008 0.893 5,000 | 1,200 0.007 0.744 3,900 750 0.004 0.595
RO.2 8 8,650 | 2,550 0.06 1.44 7,800 | 1,920 0.05 1.2 6,100 | 1,200 0.03 0.96
) 12 8,650 | 2,550 0.054 1.44 7,800 | 1,920 0.045 1.2 6,100 | 1,200 0.027 0.96
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BEB- T/ \— KV BEH AER
4 Hardened Steel-Prehardened Steel Hardened Steel Hardened Steel
Work Material PX5-NAK80-SKD61 STAVAX - HPM38 SKH51-YXR7-HAP40
(~45HRC) (~55HRC) (~66HRC)
p EELERE  XDEE [BEmERE | X DERE EELERE  XDEE
%{? (= éI'E Spggd Feed_ ap Spge_d Feed' (2,?1) (ae Sp_egd Feed_ (gg)
(min™) (mm/min) (min™) (mm/min) mm) (min™) (mm/min)
. 6,450 1,550 0.04 1.2
20 6,750 1,950 0.038 1.224 6,100 1,450 0.032 1.02 4,750 910 0.019 0.816
RO.2 25 5,950 1,700 0.024 0.979 5,350 1,300 0.02 0.816 4,150 800 0.012 0.653
30 5,550 1,600 0.017 0.893 5,000 1,200 0.014 0.744 3,900 750 0.008 0.595
40 5,150 1,500 0.01 0.432 4,650 1,100 0.008 0.36 3,600 700 0.005 0.288
8 8,650 | 2,550 0.09 1.44 7,800 1,920 0.075 1.2 6,100 | 1,200 0.045 0.96
12 8,650 | 2,550 0.08 1.44 7,800 1,920 0.067 1.2 6,100 | 1,200 0.04 0.96
16 7,150 | 2,050 0.072 1.44 6,450 1,550 0.06 1.2 5,000 970 0.036 0.96
RO.3 20 6,750 1,950 0.058 1.224 6,100 1,450 0.048 1.02 4,750 910 0.029 0.816
25 5,950 1,700 0.036 0.979 5,350 1,300 0.03 0.816 4,150 800 0.018 0.653
30 5,550 1,600 0.025 0.893 5,000 1,200 0.021 0.744 3,900 750 0.013 0.595
40 5,150 1,500 0.014 0.432 4,650 1,100 0.012 0.36 3,600 700 0.007 0.288
8 8,650 | 2,550 0.12 1.44 7,800 1,920 0.1 1.2 6,100 | 1,200 0.06 0.96
4 12 8,650 | 2,550 0.106 1.44 7,800 1,920 0.088 1.2 6,100 | 1,200 0.053 0.96
16 7,150 | 2,050 0.09 1.44 6,450 1,550 0.075 1.2 5,000 970 0.045 0.96
RO5 20 6,750 1,950 0.072 1.224 6,100 1,450 0.06 1.02 4,750 910 0.036 0.816
’ 25 5,950 1,700 0.044 0.979 5,350 1,300 0.037 0.816 4,150 800 0.022 0.653
30 5,550 1,600 0.031 0.893 5,000 1,200 0.026 0.744 3,900 750 0.016 0.595
40 5,150 1,500 0.018 0.432 4,650 1,100 0.015 0.36 3,600 700 0.009 0.288
50 4,550 1,300 0.011 0.259 4,100 980 0.009 0.216 3,150 610 0.005 0.173
8 8,650 | 2,550 0.24 1.44 7,800 1,920 0.2 1.2 6,100 | 1,200 0.12 0.96
12 8,650 | 2,550 0.21 1.44 7,800 1,920 0.175 1.2 6,100 | 1,200 0.105 0.96
16 7,150 | 2,050 0.144 1.44 6,450 1,550 0.12 1.2 5,000 970 0.072 0.96
R1 20 6,750 1,950 0.12 1.224 6,100 1,450 0.1 1.02 4,750 910 0.06 0.816
25 5,950 1,700 0.072 0.979 5,350 1,300 0.06 0.816 4,150 800 0.036 0.653
30 5,550 1,600 0.048 0.893 5,000 1,200 0.04 0.744 3,900 750 0.024 0.595
40 5,150 1,500 0.029 0.432 4,650 1,100 0.024 0.36 3,600 700 0.014 0.288
12 7,200 | 2,900 0.024 2.16 6,500 2,150 0.02 1.8 5,050 | 1,400 0.012 1.44
18 6,100 | 2,400 0.019 1.8 5,500 1,800 0.016 1.5 4,250 | 1,150 0.01 1.2
RO.1 24 5,550 | 2,000 0.01 1.62 5,000 1,500 0.008 1.35 3,850 950 0.005 1.08
30 4,800 1,750 0.007 1.44 4,300 1,300 0.006 1.2 3,350 850 0.004 0.96
48 2,800 1,000 0.005 0.6 2,500 750 0.004 0.5 1,950 500 0.002 0.4
12 7,200 | 2,900 0.048 2.16 6,500 | 2,150 0.04 1.8 5,050 | 1,400 0.024 1.44
18 6,100 | 2,400 0.038 1.8 5,500 1,800 0.032 1.5 4,250 | 1,150 0.019 1.2
RO.2 24 5,550 | 2,000 0.019 1.62 5,000 1,500 0.016 1.35 3,850 950 0.01 1.08
30 4,800 | 1,750 0.014 1.44 4,300 1,300 0.012 1.2 3,350 850 0.007 0.96
48 2,800 | 1,000 0.01 0.6 2,500 750 0.008 0.5 1,950 500 0.005 0.4
12 7,200 | 2,900 0.072 2.16 6,500 | 2,150 0.06 1.8 5,050 | 1,400 0.036 1.44
18 6,100 | 2,400 0.058 1.8 5,500 1,800 0.048 1.5 4,250 | 1,150 0.029 1.2
6 RO.3 24 5,550 | 2,000 0.029 1.62 5,000 1,500 0.024 1.35 3,850 950 0.014 1.08
30 4,800 | 1,750 0.022 1.44 4,300 1,300 0.018 1.2 3,350 850 0.011 0.96
48 2,800 | 1,000 0.014 0.6 2,500 750 0.012 0.5 1,950 500 0.007 0.4 8
12 7,200 | 2,900 0.12 2.16 6,500 | 2,150 0.1 1.8 5,050 | 1,400 0.06 1.44 5
18 6,100 | 2,400 0.096 1.8 5,500 1,800 0.08 1.5 4,250 | 1,150 0.048 1.2 3
RO.5 24 5,550 | 2,000 0.048 1.62 5,000 1,500 0.04 1.35 3,850 950 0.024 1.08 ‘S"
30 4,800 | 1,750 0.036 1.44 4,300 1,300 0.03 1.2 3,350 850 0.018 0.96 %
48 2,800 | 1,000 0.024 0.6 2,500 750 0.02 0.5 1,950 500 0.012 0.4 Q
12 7,200 | 2,900 0.24 2.16 6,500 2,150 0.2 1.8 5,050 | 1,400 0.12 1.44 2
18 6,100 | 2,400 0.192 1.8 5,500 1,800 0.16 1.5 4,250 | 1,150 0.096 1.2 Q
R1 24 5,550 | 2,000 0.096 1.62 5,000 1,500 0.08 1.35 3,850 950 0.048 1.08 ~
30 4,800 1,750 0.072 1.44 4,300 1,300 0.06 1.2 3,350 850 0.036 0.96 Q
48 2,800 1,000 0.048 0.6 2,500 750 0.04 0.5 1,950 500 0.024 0.4 o
PHARE
Depth of Cut

AE-CPR4-H

1. Use arigid and precise machine and holder.

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

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

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

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

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

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

&



AE-CPR4-H HIHIFEEFEEETR cuiinsconiion

1,E\IJEUJ‘EIIJ (%Eﬁ{:tilfﬂﬂl) Side Milling (Contour Line Finish Milling)

BEH T U/ \— RV BEM AN
REIAA Hardened Steel-Prehardened Steel Hardened Steel Hardened Steel
Work Material PX5-NAK80-SKD61 STAVAX - HPM38 SKH51-YXR7-HAP40
(~45HRC) (~55HRC) (~66HRC)
P LR EDIR TR EDIR HIR EDIR
2| pe | HTR St S 2 Sy | e | 2| 2 RSl
(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
RO.05 1 47,500 680 0.006 0.007 | 40,500 520 0.005 0.006 | 40,500 490 0.003 0.005
1.5 | 45,000 540 0.005 0.006 | 38,000 420 0.004 0.005 | 38,000 400 0.002 0.004
2 42,000 300 0.004 0.006 | 35,500 230 0.003 0.005 | 35,500 220 0.002 0.004
1 43,000 850 | 0.006 0.011 | 38,000 690 0.005 0.009 | 33,500 530 0.003 0.007
1.5 | 40,000 740 0.006 0.011 35,000 590 0.005 0.009 | 30,500 440 0.003 0.007
R0.02 2 36,000 610 0.005 0.01 32,000 500 0.004 0.008 | 28,000 370 0.002 0.006
2.5 [ 32,000 480 | 0.004 0.01 28,000 380 0.003 0.008 | 24,500 290 0.002 0.006
03 3 28,000 220 0.002 0.008 | 24,500 180 0.002 0.007 | 21,500 130 0.001 0.006
’ 1 43,000 850 0.006 0.011 38,000 690 0.005 0.009 | 33,500 530 0.003 0.007
1.5 | 40,000 740 | 0.006 0.011 | 35,000 590 0.005 0.009 | 30,500 440 0.003 0.007
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
RO.02 2 37,000 | 1,370 0.007 0.014 | 30,500 | 1,050 0.006 0.012 | 27,000 750 0.004 0.01
2.5 33,500 | 1,130 0.006 0.012 | 27,500 870 0.005 0.01 24,500 620 0.003 0.008
3 30,500 950 0.005 0.01 25,000 720 0.004 0.008 | 22,500 510 0.002 0.006
4 28,500 760 0.002 0.007 | 23,500 590 0.002 0.006 | 20,500 420 0.001 0.005
1 39,500 | 1,510 0.007 0.014 | 32,000 | 1,170 0.006 0.012 | 28,500 820 0.004 0.01
04 1.5 39,500 | 1,510 0.007 0.014 | 32,000 | 1,170 0.006 0.012 | 28,500 820 0.004 0.01
RO.05 2 37,000 | 1,370 0.007 0.014 | 30,500 | 1,050 0.006 0.012 | 27,000 750 0.004 0.01
2.5 [ 33,500 | 1,130 0.006 0.012 | 27,500 870 0.005 0.01 24,500 620 0.003 0.008
3 30,500 950 0.005 0.01 25,000 720 0.004 0.008 | 22,500 510 0.002 0.006
4 28,500 760 0.002 0.007 | 23,500 590 0.002 0.006 | 20,500 420 0.001 0.005
1 39,500 | 1,510 0.012 0.014 | 32,000 | 1,170 0.01 0.012 | 28,500 820 0.006 0.01
RO.1 2 37,000 | 1,370 0.012 0.014 | 30,500 | 1,050 0.01 0.012 | 27,000 750 0.006 0.01
’ 3 30,500 950 0.008 0.01 25,000 720 0.007 0.008 | 22,500 510 0.004 0.006
4 28,500 760 0.005 0.007 | 23,500 590 0.004 0.006 | 20,500 420 0.002 0.005
1 34,500 | 1,460 | 0.007 0.018 | 28,500 | 1,170 0.006 0.015 | 24,000 870 0.004 0.012
2 34,500 | 1,460 0.007 0.018 | 28,500 | 1,170 0.006 0.015 | 24,000 870 0.004 0.012
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.O5 3 32,500 | 1,230 0.007 0.016 | 27,000 990 0.006 0.013 | 22,500 740 0.004 0.01
4 26,500 900 | 0.004 0.012 | 22,500 720 0.003 0.01 18,500 540 0.002 0.008
5 25,000 740 0.002 0.008 | 20,500 590 0.002 0.007 | 17,500 440 0.001 0.006
6 23,000 650 0.001 0.007 | 19,000 510 0.001 0.006 | 16,000 390 0.001 0.005
1 34,500 | 1,460 | 0.012 0.018 | 28,500 | 1,170 0.01 0.015 | 24,000 870 0.006 0.012
2 34,500 | 1,460 | 0.012 0.018 | 28,500 | 1,170 0.01 0.015 | 24,000 870 0.006 0.012
RO.1 3 32,500 | 1,230 0.012 0.016 | 27,000 990 0.01 0.013 | 22,500 740 0.006 0.01
’ 4 26,500 900 0.007 0.012 | 22,500 720 0.006 0.01 18,500 540 0.004 0.008
5 25,000 740 | 0.005 0.008 | 20,500 590 0.004 0.007 | 17,500 440 0.002 0.006
6 23,000 650 0.004 0.007 | 19,000 510 0.003 0.006 | 16,000 390 0.002 0.005
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2. gﬁiﬁ&iﬂiﬁiﬂﬁt:mUIIT7"I:l—iTCIJ%@'IEUJQ‘HL\’G)J%U?E&JEE‘@EﬁH'F?SL\c AEHOLIEITIE. MQL (A AIVERXRO—3 U M) &
3. EXREB. E5RM T (AIE) OREOAMEVIITRATORERTY . MIRR. Ml 70— RFEFORRICKD. EEmRE. X DHRE.
VHARS ZRE TS0,

4. VUL, IR8). ERGTHIEDREY 2156, BEERE. X DEE. JHARS ZHET 0,

5. ZYBARD7 7O—F73EE LT Hl (NUAIL) ER (527) TOINTZHEH LET .
6. 0.5 RiiddDW\EL/D (77 AN KE) B 10U ETIF. DN BEFDIERTIET 2T NGO X IDT. YHIRRZ R TR DB ZITOTTFEL,
7. MIEEZERENZDBEE. DERE. EDRE. YIABZIMX TERATEL,

8. ERERENNE T DIHE(F. BERE XD EREZ ERICH U TCREAUEERTTIFTTEL,

@ | NEXT )




BEB- T/ \— KV BEH AER
REA Hardened Steel-Prehardened Steel Hardened Steel Hardened Steel
Work Material PX5-NAK80-SKD61 STAVAX - HPM38 SKH51-YXR7-HAP40
(~45HRC) (~55HRC) (~66HRC)
SR - CEREE  EDERE DIERERE | XD ERE OEFEE  EDIRE
oc | FE I e | ety || o [ R
1 31,000 | 1,580 0.007 0.022 | 26,500 1,280 0.006 0.018 | 24,000 | 1,040 0.004 0.014
RO.05 2 31,000 | 1,580 0.007 0.022 | 26,500 | 1,280 0.006 0.018 [ 24,000 | 1,040 0.004 0.014
4 26,000 | 1,110 0.006 0.014 | 22,000 900 0.005 0.012 | 20,000 740 0.003 0.01
06 6 22,500 800 0.002 0.011 19,000 650 0.002 0.009 | 17,000 530 0.001 0.007
’ 1 31,000 | 1,580 0.014 0.022 | 26,500 | 1,280 0.012 0.018 [ 24,000 | 1,040 0.007 0.014
RO.1 2 31,000 | 1,580 0.014 0.022 | 26,500 1,280 0.012 0.018 | 24,000 | 1,040 0.007 0.014
4 26,000 | 1,110 0.011 0.014 | 22,000 900 0.009 0.012 | 20,000 740 0.005 0.01
6 22,500 800 0.005 0.011 19,000 650 0.004 0.009 [ 17,000 530 0.002 0.007
1.5 | 30,000 | 1,800 0.007 0.026 | 26,000 | 1,560 0.006 0.022 [ 24,000 | 1,220 0.004 0.018
RO.02 2 30,000 | 1,800 0.007 0.026 | 26,000 | 1,560 0.006 0.022 | 24,000 | 1,220 0.004 0.018
4 27,000 | 1,420 0.005 0.019 | 23,500 1,210 0.004 0.016 [ 21,500 940 0.002 0.013
6 22,500 980 0.002 0.012 | 19,500 830 0.002 0.01 18,000 650 0.001 0.008
1. 30,000 | 1,800 0.007 0.026 | 26,000 | 1,560 0.006 0.022 | 24,000 | 1,220 0.004 0.018
0.7 RO.05 2 30,000 | 1,800 0.007 0.026 | 26,000 1,560 0.006 0.022 | 24,000 | 1,220 0.004 0.018
’ 4 27,000 | 1,420 0.005 0.019 | 23,500 | 1,210 0.004 0.016 [ 21,500 940 0.002 0.013
6 22,500 980 0.002 0.012 | 19,500 830 0.002 0.01 18,000 650 0.001 0.008
2 30,000 | 1,800 0.018 0.026 | 26,000 1,560 0.015 0.022 | 24,000 | 1,220 0.009 0.018
RO.1 4 27,000 | 1,420 0.014 0.019 | 23,500 | 1,210 0.012 0.016 [ 21,500 940 0.007 0.013
6 22,500 980 0.011 0.012 | 19,500 830 0.009 0.01 18,000 650 0.005 0.008
2 31,000 | 2,200 0.012 0.024 | 27,500 1,880 0.01 0.02 25,500 | 1,400 0.006 0.016
R0.05 4 29,000 | 1,800 0.01 0.024 | 25,500 1,580 0.008 0.02 23,500 | 1,190 0.005 0.016
6 23,500 | 1,280 0.007 0.017 | 21,000 1,080 0.006 0.014 | 19,500 830 0.004 0.011
2 31,000 | 2,200 0.022 0.024 | 27,500 1,880 0.018 0.02 25,500 | 1,400 0.011 0.016
0.8 RO.1 4 29,000 | 1,800 0.018 0.024 | 25,500 1,580 0.015 0.02 23,500 | 1,190 0.009 0.016
’ 6 23,500 | 1,280 0.014 0.017 | 21,000 | 1,080 0.012 0.014 [ 19,500 830 0.007 0.011
2 31,000 | 2,200 0.029 0.024 | 27,500 1,880 0.024 0.02 25,500 | 1,400 0.014 0.016
RO.2 4 29,000 | 1,800 0.024 0.024 | 25,500 1,580 0.02 0.02 23,500 | 1,190 0.012 0.016
6 23,500 | 1,280 0.019 0.017 | 21,000 | 1,080 0.016 0.014 [ 19,500 830 0.01 0.011
8 22,000 | 1,040 0.01 0.012 | 19,500 890 0.008 0.01 18,000 680 0.005 0.008
09 | RO 4 28,000 | 2,020 0.018 0.03 25,000 1,690 0.015 0.025 | 23,000 | 1,330 0.009 0.02
8 21,500 | 1,360 0.011 0.024 | 19,000 | 1,140 0.009 0.02 17,500 890 0.005 0.016
2 29,500 | 2,520 0.01 0.036 | 26,500 | 2,120 0.008 0.03 24,500 | 1,700 0.005 0.024
3 27,000 | 2,250 0.01 0.036 | 24,500 1,880 0.008 0.03 22,500 | 1,500 0.005 0.024
RO.02 4 27,000 | 2,250 0.007 0.036 | 24,500 1,880 0.006 0.03 22,500 | 1,500 0.004 0.024
6 24,000 | 1,800 0.007 0.032 | 21,500 1,500 0.006 0.027 | 20,000 | 1,200 0.004 0.022
8 21,000 | 1,430 0.004 0.025 19,000 1,190 0.003 0.021 17,500 930 0.002 0.017
10 19,500 | 1,160 0.004 0.018 | 17,500 960 0.003 0.015 [ 16,500 770 0.002 0.012
2 29,500 | 2,520 0.01 0.036 | 26,500 | 2,120 0.008 0.03 24,500 | 1,700 0.005 0.024
3 27,000 | 2,250 0.01 0.036 | 24,500 1,880 0.008 0.03 22,500 | 1,500 0.005 0.024 g
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 n_—:‘
R0.05 6 24,000 | 1,800 0.007 0.032 | 21,500 | 1,500 0.006 0.027 [ 20,000 | 1,200 0.004 0.022 g
1 8 21,000 | 1,430 0.004 0.025 19,000 1,190 0.003 0.021 17,500 930 0.002 0.017 el
10 19,500 | 1,160 0.004 0.018 | 17,500 960 0.003 0.015 [ 16,500 770 0.002 0.012 #3
12 18,000 | 1,010 0.004 0.016 | 16,000 840 0.003 0.013 [ 15,000 660 0.002 0.01 Q
2 29,500 | 2,520 0.024 0.036 | 26,500 | 2,120 0.02 0.03 24,500 | 1,700 0.012 0.024 L
3 27,000 | 2,250 0.024 0.036 | 24,500 1,880 0.02 0.03 22,500 | 1,500 0.012 0.024 {:
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 g’
RO.1 6 24,000 | 1,800 0.018 0.032 | 21,500 1,500 0.015 0.027 | 20,000 | 1,200 0.009 0.022 N
’ 8 21,000 | 1,430 0.011 0.025 19,000 1,190 0.009 0.021 17,500 930 0.005 0.017 o
10 19,500 | 1,160 0.007 0.018 | 17,500 960 0.006 0.015 [ 16,500 770 0.004 0.012
12 18,000 | 1,010 0.005 0.016 | 16,000 840 0.004 0.013 [ 15,000 660 0.002 0.01
16 14,500 710 0.004 0.012 | 13,000 590 0.003 0.01 12,000 480 0.002 0.008

AE-CPR4-H

1. Use arigid and precise machine and holder.
2.When machining carbon steels or hardened steels, using MQL(Minimum Quantity Lubrication / mist coolant) is recommended.
3. The above condition shows an approximate standard for contouring operation(side milling) with a low machining load.
If abnormal cutting sounds, vibration or chattering occur depending on the machining shape, cutting amount, rigidity of the machine or work holding
condition, etc., please adjust the speed, feed and the depth of cut.
4. Adjust the speed, feed rate, and depth of cut if chattering, vibration or abnormal grinding sounds occur.
5. Helical or ramp milling is recommended during the approach of a Z cut.
6. When using a tool with a diameter of @ 0.5 or less, or L/D (aspect ratio) is greater than 10, high loads can cause tool breakage.
Therefore, adjust the cutting conditions based on the machining situation.
7. Adjust the speed, feed rate, and the depth of the cut according to the shape of the work, rigidity of the machine, and how the work is held.
8. When RPM are insufficient, please reduce the RPM and feed rates at same ratio as listed above.
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N FROM ]
ﬁu@tﬂ‘ﬁ“ (%E*EH:J:U'IIHI) Side Milling (Contour Line Finish Milling)

SEEH- TUI\— R BE=E 3 5 5
REIAA Hardened Steel-Prehardened Steel Hardened Steel Hardened Steel
Work Material PX5-NAK80-SKD61 STAVAX - HPM38 SKH51-YXR7-HAP40
(~45HRC) (~55HRQC) (~66HRC)
) SEEE 12D3 SRE | ZDEE SEEE 1%D3
e | e |eTm SR et || ap | ae el
e w (min™) (mm/min) (i) (min™) (mm/min) (i) (mm) (min™) (mm/min) i)

RO.1 20 12,000 510 0.002 0.011 11,000 420 0.002 0.009 | 10,000 340 0.001 0.007
2 29,500 | 2,520 0.036 0.036 | 26,500 | 2,120 0.03 0.03 24,500 | 1,700 0.018 0.024
3 27,000 | 2,250 0.036 0.036 | 24,500 | 1,880 0.03 0.03 22,500 | 1,500 0.018 0.024
4 27,000 | 2,250 0.024 0.036 | 24,500 | 1,880 0.02 0.03 22,500 | 1,500 0.012 0.024
6 24,000 | 1,800 0.024 0.032 | 21,500 | 1,500 0.02 0.027 | 20,000 | 1,200 0.012 0.022
R0O.2 8 21,000 | 1,430 0.014 0.025 | 19,000 | 1,190 0.012 0.021 17,500 930 0.007 0.017
10 19,500 | 1,160 0.01 0.018 | 17,500 960 0.008 0.015 | 16,500 770 0.005 0.012
12 18,000 | 1,010 0.007 0.016 | 16,000 840 0.006 0.013 | 15,000 660 0.004 0.01
16 14,500 710 0.005 0.012 | 13,000 590 0.004 0.01 12,000 470 0.002 0.008
1 20 12,000 510 0.004 0.011 11,000 420 0.003 0.009 | 10,000 330 0.002 0.007
2 29,500 | 2,520 0.043 0.036 | 26,500 | 2,120 0.036 0.03 24,500 | 1,700 0.022 0.024
3 27,000 | 2,250 0.043 0.036 | 24,500 | 1,880 0.036 0.03 22,500 | 1,500 0.022 0.024
4 27,000 | 2,250 0.036 0.036 | 24,500 | 1,880 0.03 0.03 22,500 | 1,500 0.018 0.024
6 24,000 | 1,800 0.036 0.032 | 21,500 | 1,500 0.03 0.027 | 20,000 | 1,200 0.018 0.022
RO.3 8 21,000 | 1,430 0.022 0.025 | 19,000 | 1,190 0.018 0.021 17,500 930 0.011 0.017
10 19,500 | 1,160 0.014 0.018 | 17,500 960 0.012 0.015 | 16,500 770 0.007 0.012
12 18,000 | 1,010 0.011 0.016 | 16,000 840 0.009 0.013 | 15,000 660 0.005 0.01
16 14,500 710 0.007 0.012 | 13,000 590 0.006 0.01 12,000 470 0.004 0.008
20 12,000 510 0.006 0.011 11,000 420 0.005 0.009 | 10,000 330 0.003 0.007
6 22,500 | 2,180 0.019 0.043 | 21,000 | 1,880 0.016 0.036 [ 19,000 | 1,440 0.01 0.029
R0.2 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
10 18,500 | 1,500 0.006 0.025 | 17,500 | 1,290 0.005 0.021 16,000 | 1,010 0.003 0.017
6 22,500 | 2,180 0.029 0.043 | 21,000 | 1,880 0.024 0.036 [ 19,000 | 1,440 0.014 0.029
R0.3 8 20,000 | 1,730 0.016 0.034 | 18,500 | 1,470 0.013 0.028 | 17,000 | 1,140 0.008 0.022
10 18,500 | 1,500 0.01 0.025 | 17,500 | 1,290 0.008 0.021 16,000 | 1,010 0.005 0.017
3 22,000 | 2,900 0.007 0.054 | 19,500 | 2,420 0.006 0.045 | 17,000 | 1,740 0.004 0.036
4 22,000 | 2,900 0.007 0.054 | 19,500 | 2,420 0.006 0.045 | 17,000 | 1,740 0.004 0.036
6 21,000 | 2,630 0.006 0.054 | 18,500 | 2,180 0.005 0.045 | 16,000 | 1,580 0.003 0.036
R0.05 8 20,000 | 2,250 0.006 0.054 | 17,500 | 1,880 0.005 0.045 | 15,500 | 1,370 0.003 0.036
10 17,500 | 1,880 0.005 0.043 | 15,500 | 1,580 0.004 0.036 | 13,500 | 1,140 0.002 0.029
12 16,500 | 1,650 0.004 0.037 | 14,500 | 1,370 0.003 0.031 12,500 | 1,010 0.002 0.025
16 11,000 960 0.002 0.026 | 10,000 800 0.002 0.022 8,650 590 0.001 0.018
3 22,000 | 2,900 0.014 0.054 | 19,500 | 2,420 0.012 0.045 | 17,000 | 1,740 0.007 0.036
4 22,000 | 2,900 0.014 0.054 | 19,500 | 2,420 0.012 0.045 | 17,000 | 1,740 0.007 0.036
6 21,000 | 2,630 0.012 0.054 | 18,500 | 2,180 0.01 0.045 | 16,000 | 1,580 0.006 0.036
RO.1 8 20,000 | 2,250 0.012 0.054 | 17,500 | 1,880 0.01 0.045 | 15,500 | 1,370 0.006 0.036
10 17,500 | 1,880 0.011 0.043 | 15,500 | 1,580 0.009 0.036 | 13,500 | 1,140 0.005 0.029
12 16,500 | 1,650 0.007 0.037 | 14,500 | 1,370 0.006 0.031 12,500 | 1,010 0.004 0.025
1.5 16 11,000 960 0.005 0.026 | 10,000 800 0.004 0.022 8,650 590 0.002 0.018
3 22,000 | 2,900 0.029 0.054 | 19,500 | 2,420 0.024 0.045 | 17,000 | 1,740 0.014 0.036
4 22,000 | 2,900 0.029 0.054 | 19,500 | 2,420 0.024 0.045 | 17,000 | 1,740 0.014 0.036
6 21,000 | 2,630 0.024 0.054 | 18,500 | 2,180 0.02 0.045 | 16,000 | 1,580 0.012 0.036
R0.2 8 20,000 | 2,250 0.024 0.054 | 17,500 | 1,880 0.02 0.045 | 15,500 | 1,370 0.012 0.036
10 17,500 | 1,880 0.022 0.043 | 15,500 | 1,580 0.018 0.036 | 13,500 | 1,140 0.011 0.029
12 16,500 | 1,650 0.014 0.037 | 14,500 | 1,370 0.012 0.031 12,500 | 1,010 0.007 0.025
16 11,000 960 0.01 0.026 | 10,000 800 0.008 0.022 8,650 590 0.005 0.018
3 22,000 | 2,900 0.043 0.054 | 19,500 | 2,420 0.036 0.045 | 17,000 | 1,740 0.022 0.036
4 22,000 | 2,900 0.043 0.054 | 19,500 | 2,420 0.036 0.045 | 17,000 | 1,740 0.022 0.036
6 21,000 | 2,630 0.036 0.054 | 18,500 | 2,180 0.03 0.045 | 16,000 | 1,580 0.018 0.036
8 20,000 | 2,250 0.036 0.054 | 17,500 | 1,880 0.03 0.045 | 15,500 | 1,370 0.018 0.036
10 17,500 | 1,880 0.032 0.043 | 15,500 | 1,580 0.027 0.036 | 13,500 | 1,140 0.016 0.029
12 16,500 | 1,650 0.022 0.037 | 14,500 | 1,370 0.018 0.031 12,500 | 1,010 0.011 0.025
1. 4., RILY BEIEDOS DBEDEVEDZE SEATEL,
2. %ﬁgﬁ&iﬂiﬁg{ﬁlcm UTI7 JO—-FclFFREHDMEVYIRIHEZ CEATEV. ABEROYIEITIE. MQL (A V=R KI—3Y
3. ERIF . FEINT (AE) O&aEOMEVIIIHRTORERTY . IR, #EAl. O—JRBSOIRNRICKD . BEmRE. XD RE.
VHARS ZRE TS0,
4. VUL, IR8). ERGTHIEDREY 2156, BEERE. X DEE. JHARS ZHET 0,
5. ZYBARD7 7O—F73EE LT Hl (NUAIL) ER (527) TOINTZHEH LET .
6. 0.5 RiiddDW\EL/D (77 AN KE) B 10U ETIF. DN BEFDIERTIET 2T NGO X IDT. YHIRRZ R TR DB ZITOTTFEL,
7. MIEEZERENZDBEE. DERE. EDRE. YIABZIMX TERATEL,
8. ERERENNE T DIHE(F. BERE XD EREZ ERICH U TCREAUEERTTIFTTEL,
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BEB- T/ \— KV BEH AER
REA Hardened Steel-Prehardened Steel Hardened Steel Hardened Steel
Work Material PX5-NAK80-SKD61 STAVAX - HPM38 SKH51-YXR7-HAP40
(~45HRC) (~55HRC) (~66HRC)
pFE OEEE XDEE B [EDEE | W cmEE xoEE
I ;Sglene Ej) (mlr:ﬁlen(iin) (i) (Snale: ?)I (mlr::/en('j\in) i) (mm) (Sglene g) (ml;f/en('jlin) iz
R0O.3 16 11,000 960 0.014 0.026 | 10,000 800 0.012 0.022 8,650 590 0.007 0.018
3 22,000 | 2,900 0.072 0.054 | 19,500 | 2,420 0.06 0.045 | 17,000 | 1,740 0.036 0.036
4 22,000 | 2,900 0.072 0.054 | 19,500 | 2,420 0.06 0.045 [ 17,000 | 1,740 0.036 0.036
15 6 21,000 | 2,630 0.06 0.054 | 18,500 | 2,180 0.05 0.045 [ 16,000 | 1,580 0.03 0.036
’ R0O.5 8 20,000 | 2,250 0.06 0.054 | 17,500 | 1,880 0.05 0.045 | 15,500 | 1,370 0.03 0.036
10 17,500 | 1,880 0.054 0.043 | 15,500 | 1,580 0.045 0.036 [ 13,500 | 1,140 0.027 0.029
12 16,500 | 1,650 0.036 0.037 | 14,500 | 1,370 0.03 0.031 12,500 | 1,010 0.018 0.025
16 11,000 960 0.024 0.026 | 10,000 800 0.02 0.022 8,650 590 0.012 0.018
4 18,000 | 3,300 0.01 0.072 | 17,500 | 2,900 0.008 0.06 16,500 | 2,450 0.005 0.048
6 17,500 | 3,100 0.01 0.072 | 17,000 | 2,700 0.008 0.06 16,000 | 2,300 0.005 0.048
8 16,500 | 2,780 0.01 0.072 | 16,000 | 2,400 0.008 0.06 15,000 | 2,030 0.005 0.048
R0.05| 10 15,500 | 2,480 0.01 0.072 | 15,500 | 2,180 0.008 | 0.06 14,500 | 1,800 0.005 0.048
12 14,500 | 2,250 0.01 0.065 | 14,500 | 1,950 0.008 0.054 [ 13,500 | 1,580 0.005 0.043
16 13,000 | 1,730 0.006 0.05 12,500 | 1,500 0.005 0.042 [ 12,000 | 1,250 0.003 0.034
20 12,000 | 1,410 0.004 0.036 | 11,500 | 1,230 0.003 0.03 11,000 | 1,020 0.002 0.024
4 18,000 | 3,300 0.018 0.072 | 17,500 | 2,900 0.015 0.06 16,500 | 2,450 0.009 0.048
6 17,500 | 3,100 0.018 0.072 | 17,000 | 2,700 0.015 0.06 16,000 | 2,300 0.009 0.048
8 16,500 | 2,780 0.018 0.072 | 16,000 | 2,400 0.015 0.06 15,000 | 2,030 0.009 0.048
RO.1 10 15,500 | 2,480 0.018 0.072 | 15,500 | 2,180 0.015 0.06 14,500 | 1,800 0.009 0.048
12 14,500 | 2,250 0.018 0.065 | 14,500 | 1,950 0.015 0.054 [ 13,500 | 1,580 0.009 0.043
16 13,000 | 1,730 0.011 0.05 12,500 | 1,500 0.009 | 0.042 | 12,000 | 1,250 0.005 0.034
20 12,000 | 1,410 0.007 0.036 | 11,500 | 1,230 0.006 0.03 11,000 | 1,020 0.004 0.024
25 11,000 | 1,200 0.005 0.032 | 11,000 | 1,050 0.004 0.027 | 10,000 870 0.002 0.022
4 18,000 | 3,300 0.024 0.072 | 17,500 | 2,900 0.02 0.06 16,500 | 2,450 0.012 0.048
6 17,500 | 3,100 0.024 0.072 | 17,000 | 2,700 0.02 0.06 16,000 | 2,300 0.012 0.048
8 16,500 | 2,780 0.024 0.072 | 16,000 | 2,400 0.02 0.06 15,000 | 2,030 0.012 0.048
2 RO.2 10 15,500 | 2,480 0.024 0.072 | 15,500 | 2,180 0.02 0.06 14,500 | 1,800 0.012 0.048
12 14,500 | 2,250 0.024 0.065 | 14,500 | 1,950 0.02 0.054 | 13,500 | 1,580 0.012 0.043
16 13,000 | 1,730 0.014 0.05 12,500 | 1,500 0.012 0.042 [ 12,000 | 1,250 0.007 0.034
20 12,000 | 1,410 0.01 0.036 | 11,500 | 1,230 0.008 0.03 11,000 | 1,020 0.005 0.024
25 11,000 | 1,200 0.007 0.032 | 11,000 | 1,050 0.006 | 0.027 | 10,000 870 0.004 0.022
4 18,000 | 3,300 0.036 0.072 | 17,500 | 2,900 0.03 0.06 16,500 | 2,450 0.018 0.048
6 17,500 | 3,100 0.036 0.072 | 17,000 | 2,700 0.03 0.06 16,000 | 2,300 0.018 0.048
8 16,500 | 2,780 0.036 0.072 | 16,000 | 2,400 0.03 0.06 15,000 | 2,030 0.018 0.048
RO.3 10 15,500 | 2,480 0.036 0.072 | 15,500 | 2,180 0.03 0.06 14,500 | 1,800 0.018 0.048
12 14,500 | 2,250 0.036 0.065 | 14,500 | 1,950 0.03 0.054 [ 13,500 | 1,580 0.018 0.043
16 13,000 | 1,730 0.022 0.05 12,500 | 1,500 0.018 0.042 [ 12,000 | 1,250 0.011 0.034
20 12,000 | 1,410 0.014 0.036 | 11,500 | 1,230 0.012 0.03 11,000 | 1,020 0.007 0.024
4 18,000 | 3,300 0.06 0.072 | 17,500 | 2,900 0.05 0.06 16,500 | 2,450 0.03 0.048 g
6 17,500 | 3,100 0.06 0.072 | 17,000 | 2,700 0.05 0.06 16,000 | 2,300 0.03 0.048 e
8 16,500 | 2,780 0.06 0.072 | 16,000 | 2,400 0.05 0.06 15,000 | 2,030 0.03 0.048 g
ROS 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 2
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 %
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 Q
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 L
25 11,000 | 1,200 0.018 0.032 | 11,000 | 1,050 0.015 0.027 | 10,000 870 0.009 0.022 {:
10 13,000 | 2,780 0.012 0.09 13,000 | 2,100 0.01 0.075 [ 12,000 | 2,030 0.006 0.06 x
RO.1 20 10,000 | 1,730 0.007 0.062 | 10,000 | 1,340 0.006 0.052 9,450 | 1,250 0.004 0.042 R
25 30 8,500 | 1,400 0.004 0.036 8,500 | 1,080 0.003 0.03 8,000 | 1,000 0.002 0.024 o
’ 10 13,000 | 2,780 0.024 0.09 13,000 | 2,100 0.02 0.075 [ 12,000 | 2,030 0.012 0.06
Ro.2 20 10,000 | 1,730 0.014 0.062 | 10,000 | 1,340 0.012 0.052 9,450 | 1,250 0.007 0.042
30 8,500 | 1,400 0.007 0.036 8,500 | 1,080 0.006 0.03 8,000 | 1,000 0.004 0.024

AE-CPR4-H

1. Use arigid and precise machine and holder.
2.When machining carbon steels or hardened steels, using MQL(Minimum Quantity Lubrication / mist coolant) is recommended.
3. The above condition shows an approximate standard for contouring operation(side milling) with a low machining load.
If abnormal cutting sounds, vibration or chattering occur depending on the machining shape, cutting amount, rigidity of the machine or work holding
condition, etc., please adjust the speed, feed and the depth of cut.
4. Adjust the speed, feed rate, and depth of cut if chattering, vibration or abnormal grinding sounds occur.
5. Helical or ramp milling is recommended during the approach of a Z cut.
6. When using a tool with a diameter of @ 0.5 or less, or L/D (aspect ratio) is greater than 10, high loads can cause tool breakage.
Therefore, adjust the cutting conditions based on the machining situation.
7. Adjust the speed, feed rate, and the depth of the cut according to the shape of the work, rigidity of the machine, and how the work is held.
8. When RPM are insufficient, please reduce the RPM and feed rates at same ratio as listed above.
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N FROM
1&“@@]%“ (%Eﬁ{:tilfﬂﬂl) Side Milling (Contour Line Finish Milling)
HEEH TV \— KV AER BEE
REIAA Hardened Steel-Prehardened Steel Hardened Steel Hardened Steel
Work Material PX5-NAK80-SKD61 STAVAX - HPM38 SKH51-YXR7-HAP40
(~45HRC) (~55HRC) (~66HRC)
e w (min™) (mm/min) (mry (min™) (mm/min) i) (mm) (min™) (mm/min) (i)
10 13,000 2,780 0.036 0.09 13,000 2,100 0.03 0.075 12,000 2,030 0.018 0.06
RO.3 20 10,000 | 1,730 0.022 0.062 | 10,000 | 1,340 0.018 0.052 9,450 | 1,250 0.011 0.042
25 30 8,500 1,400 0.011 0.036 8,500 1,080 0.009 0.03 8,000 1,000 0.005 0.024
’ 10 13,000 2,780 0.06 0.09 13,000 2,100 0.05 0.075 12,000 2,030 0.03 0.06
RO.5 20 10,000 | 1,730 0.036 0.062 | 10,000 | 1,340 0.03 0.052 9,450 | 1,250 0.018 0.042
30 8,500 1,400 0.018 0.036 8,500 1,080 0.015 0.03 8,000 1,000 0.009 0.024
4 14,000 4,100 0.012 0.108 13,000 2,850 0.01 0.09 12,000 2,250 0.006 0.072
6 12,500 | 3,600 0.012 0.108 | 11,500 | 2,500 0.01 0.09 10,500 | 1,950 0.006 0.072
8 12,000 | 3,000 0.012 0.096 | 11,000 | 2,100 0.01 0.08 10,000 | 1,650 0.006 0.064
RO.1 10 12,000 3,000 0.012 0.096 11,000 2,100 0.01 0.08 10,000 1,650 0.006 0.064
12 12,000 3,000 0.012 0.096 11,000 2,100 0.01 0.08 10,000 1,650 0.006 0.064
16 10,500 | 2,400 0.012 0.096 9,600 | 1,730 0.01 0.08 9,000 | 1,320 0.006 0.064
20 9,300 2,030 0.012 0.077 8,400 1,410 0.01 0.064 7,850 1,100 0.006 0.051
25 8,900 1,650 0.007 0.058 8,050 1,200 0.006 0.048 7,550 920 0.004 0.038
4 14,000 | 4,100 0.024 0.108 | 13,000 | 2,850 0.02 0.09 12,000 | 2,250 0.012 0.072
6 12,500 3,600 0.024 0.108 11,500 2,500 0.02 0.09 10,500 1,950 0.012 0.072
8 12,000 3,000 0.024 0.096 11,000 2,100 0.02 0.08 10,000 1,650 0.012 0.064
10 12,000 | 3,000 0.024 0.096 | 11,000 | 2,100 0.02 0.08 10,000 | 1,650 0.012 0.064
RO.2 12 12,000 3,000 0.024 0.096 11,000 2,100 0.02 0.08 10,000 1,650 0.012 0.064
16 10,500 2,400 0.024 0.096 9,600 1,730 0.02 0.08 9,000 1,320 0.012 0.064
20 9,300 | 2,030 0.024 0.077 8,400 | 1,410 0.02 0.064 7,850 | 1,100 0.012 0.051
25 8,900 | 1,650 0.014 0.058 8,050 | 1,200 0.012 0.048 7,550 920 0.007 0.038
30 8,600 1,500 0.01 0.048 7,800 1,080 0.008 0.04 7,300 840 0.005 0.032
35 7,950 1,320 0.007 0.043 7,200 950 0.006 0.036 6,750 720 0.004 0.029
3 4 14,000 | 4,100 0.036 0.108 | 13,000 | 2,850 0.03 0.09 12,000 | 2,250 0.018 0.072
6 12,500 3,600 0.036 0.108 11,500 2,500 0.03 0.09 10,500 1,950 0.018 0.072
8 12,000 3,000 0.036 0.096 11,000 2,100 0.03 0.08 10,000 1,650 0.018 0.064
10 12,000 | 3,000 0.036 0.096 | 11,000 | 2,100 0.03 0.08 10,000 | 1,650 0.018 0.064
RO.3 12 12,000 3,000 0.036 0.096 11,000 2,100 0.03 0.08 10,000 1,650 0.018 0.064
16 10,500 2,400 0.036 0.096 9,600 1,730 0.03 0.08 9,000 1,320 0.018 0.064
20 9,300 | 2,030 0.036 0.077 8,400 | 1,410 0.03 0.064 7,850 | 1,100 0.018 0.051
25 8,900 1,650 0.022 0.058 8,050 1,200 0.018 0.048 7,550 920 0.011 0.038
30 8,600 1,500 0.014 0.048 7,800 1,080 0.012 0.04 7,300 840 0.007 0.032
35 7,950 | 1,320 0.011 0.043 7,200 950 0.009 0.036 6,750 720 0.005 0.029
4 14,000 | 4,100 0.06 0.108 | 13,000 | 2,850 0.05 0.09 12,000 | 2,250 0.03 0.072
6 12,500 3,600 0.06 0.108 11,500 2,500 0.05 0.09 10,500 1,950 0.03 0.072
8 12,000 3,000 0.06 0.096 11,000 2,100 0.05 0.08 10,000 1,650 0.03 0.064
10 12,000 | 3,000 0.06 0.096 | 11,000 | 2,100 0.05 0.08 10,000 | 1,650 0.03 0.064
RO.5 12 12,000 3,000 0.06 0.096 11,000 2,100 0.05 0.08 10,000 1,650 0.03 0.064
16 10,500 2,400 0.06 0.096 9,600 1,730 0.05 0.08 9,000 1,320 0.03 0.064
20 9,300 | 2,030 0.06 0.077 8,400 | 1,410 0.05 0.064 7,850 | 1,100 0.03 0.051
25 8,900 1,650 0.036 0.058 8,050 1,200 0.03 0.048 7,550 920 0.018 0.038
30 8,600 1,500 0.024 0.048 7,800 1,080 0.02 0.04 7,300 840 0.012 0.032
35 7,950 | 1,320 0.018 0.043 7,200 950 0.015 0.036 6,750 720 0.009 0.029
8 9,500 3,100 0.012 0.144 8,650 2,550 0.01 0.12 7,800 1,800 0.006 0.096
12 9,500 3,100 0.012 0.144 8,650 2,550 0.01 0.12 7,800 1,800 0.006 0.096
RO.1 16 7,900 2,500 0.012 0.096 7,150 2,050 0.01 0.08 6,450 1,450 0.006 0.064
4 ’ 20 7,450 2,400 0.012 0.096 6,750 1,950 0.01 0.08 6,100 1,350 0.006 0.064
25 6,550 2,000 0.012 0.086 5,950 1,650 0.01 0.072 5,350 1,150 0.006 0.058
30 6,100 1,650 0.008 0.067 5,550 1,350 0.007 0.056 5,000 960 0.004 0.045
RO.2 8 9,500 3,100 0.024 0.144 8,650 2,550 0.02 0.12 7,800 1,800 0.012 0.096
) 12 9,500 3,100 0.024 0.144 8,650 2,550 0.02 0.12 7,800 1,800 0.012 0.096
1. 5. RILY BEIED S DEEDEVDDZEERATEL.
2. gﬁgﬁ&?ﬂiﬁg{ﬁlcm UCTI7 JO—FTeFREEDEVEIHHEZE SER TSV, AEHOYHEITE. MQL (FAILZRNI—5V N &
3. EXRE FEHMNT (AIE) ORFOMEVINIIRTOERTY . NI, b, O—JR®RFEORRICKD . BEEE. XD RE.
PHARS ZHETE L,

4. VUL, IR8). ERGTHIEDREY 2156, BEERE. X DEE. JHARS ZHET 0,

5. ZYBARD7 7O—F73EE LT Hl (NUAIL) ER (527) TOINTZHEH LET .
6. 0.5 RiiddDW\EL/D (77 AN KE) B 10U ETIF. DN BEFDIERTIET 2T NGO X IDT. YHIRRZ R TR DB ZITOTTFEL,
7. MIEEZERENZDBEE. DERE. EDRE. YIABZIMX TERATEL,

8. ERERENNE T DIHE(F. BERE XD EREZ ERICH U TCREAUEERTTIFTTEL,

@ [ NEXT )
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*&ﬁup} Hardened Steel-Prehardened Steel Hardened Steel Hardened Steel
Work Material PX5-NAK80-SKD61 STAVAX - HPM38 SKH51-YXR7-HAP40
(~45HRC) (~55HRC) (~66HRC)
; EERRE  XDRE EERERE | XDERE EERHRE XDRE
ME | R Speed d dap Speed d dap 2 Speed d
2 min’) (mfﬁ/emin) (sa) min’) (mlr::/emin) {ais) (mm) min’) (m::f/emin) (fwia)

7,150 | 2,050 0.02 0.08 .
20 7,450 | 2,400 0.024 0.096 6,750 | 1,950 0.02 0.08 6,100 | 1,350 0.012 0.064
RO.2 25 6,550 | 2,000 0.024 0.086 5950 | 1,650 0.02 0.072 5350 | 1,150 0.012 0.058
30 6,100 | 1,650 0.017 0.067 5550 | 1,350 0.014 0.056 5,000 960 0.008 0.045
40 5,700 | 1,300 0.01 0.048 5,150 | 1,050 0.008 0.04 4,650 730 0.005 0.032

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

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

8 9,500 | 3,100 0.096 0.144 8,650 | 2,550 0.08 0.12 7,800 | 1,800 0.048 0.096
12 9,500 | 3,100 0.096 0.144 8,650 | 2,550 0.08 0.12 7,800 | 1,800 0.048 0.096
16 7,900 | 2,500 0.096 0.096 7,150 | 2,050 0.08 0.08 6,450 | 1,450 0.048 0.064
R1 20 7,450 | 2,400 0.096 0.096 6,750 | 1,950 0.08 0.08 6,100 | 1,350 0.048 0.064
25 6,550 | 2,000 0.096 0.086 5950 | 1,650 0.08 0.072 5350 | 1,150 0.048 0.058
30 6,100 | 1,650 0.067 0.067 5,550 | 1,350 0.056 0.056 5,000 960 0.034 0.045
40 5,700 | 1,300 0.038 0.048 5,150 | 1,050 0.032 0.04 4,650 730 0.019 0.032
12 7,950 | 3,550 0.012 0.216 7,200 | 2,900 0.01 0.18 6,550 | 2,050 0.006 0.144
18 6,750 | 2,950 0.012 0.144 6,100 | 2,400 0.01 0.12 5,550 | 1,700 0.006 0.096
RO.1 24 6,150 | 2,450 0.012 0.144 5,550 | 2,000 0.01 0.12 5,050 | 1,400 0.006 0.096
30 5300 | 2,150 0.01 0.108 4,800 | 1,750 0.008 0.09 4,350 | 1,250 0.005 0.072
48 3,100 | 1,250 0.006 0.072 2,800 | 1,000 0.005 0.06 2,550 700 0.003 0.048
12 7,950 | 3,550 0.024 0.216 7,200 | 2,900 0.02 0.18 6,550 | 2,050 0.012 0.144
18 6,750 | 2,950 0.024 0.144 6,100 | 2,400 0.02 0.12 5,550 | 1,700 0.012 0.096
R0.2 24 6,150 | 2,450 0.024 0.144 5,550 | 2,000 0.02 0.12 5,050 | 1,400 0.012 0.096
30 5300 | 2,150 0.019 0.108 4,800 | 1,750 0.016 0.09 4,350 | 1,250 0.01 0.072
48 3,100 | 1,250 0.012 0.072 2,800 | 1,000 0.01 0.06 2,550 700 0.006 0.048
12 7,950 | 3,550 0.036 0.216 7,200 | 2,900 0.03 0.18 6,550 | 2,050 0.018 0.144
18 6,750 | 2,950 0.036 0.144 6,100 | 2,400 0.03 0.12 5,550 | 1,700 0.018 0.096
6 RO.3 24 6,150 | 2,450 0.036 0.144 5,550 | 2,000 0.03 0.12 5,050 | 1,400 0.018 0.096
30 5300 | 2,150 0.029 0.108 4,800 | 1,750 0.024 0.09 4,350 | 1,250 0.014 0.072
48 3,100 | 1,250 0.018 0.072 2,800 | 1,000 0.015 0.06 2,550 700 0.009 0.048
12 7,950 | 3,550 0.054 0.216 7,200 | 2,900 0.045 0.18 6,550 | 2,050 0.027 0.144
18 6,750 | 2,950 0.054 0.144 6,100 | 2,400 0.045 0.12 5,550 | 1,700 0.027 0.096
RO.5 24 6,150 | 2,450 0.054 0.144 5,550 | 2,000 0.045 0.12 5,050 | 1,400 0.027 0.096
30 5300 | 2,150 0.043 0.108 4,800 | 1,750 0.036 0.09 4,350 | 1,250 0.022 0.072
48 3,100 | 1,250 0.027 0.072 2,800 | 1,000 0.023 0.06 2,550 700 0.014 0.048
12 7,950 | 3,550 0.108 0.216 7,200 | 2,900 0.09 0.18 6,550 | 2,050 0.054 0.144
18 6,750 | 2,950 0.108 0.144 6,100 | 2,400 0.09 0.12 5,550 | 1,700 0.054 0.096
R1 24 6,150 | 2,450 0.108 0.144 5,550 | 2,000 0.09 0.12 5,050 | 1,400 0.054 0.096
30 5300 | 2,150 0.086 0.108 4,800 | 1,750 0.072 0.09 4,350 | 1,250 0.043 0.072
48 3,100 | 1,250 0.054 0.072 2,800 | 1,000 0.045 0.06 2,550 700 0.027 0.048

PRARR N
Depth of Cut s L

1. Use arigid and precise machine and holder.
2.When machining carbon steels or hardened steels, using MQL(Minimum Quantity Lubrication / mist coolant) is recommended.
3. The above condition shows an approximate standard for contouring operation(side milling) with a low machining load.
If abnormal cutting sounds, vibration or chattering occur depending on the machining shape, cutting amount, rigidity of the machine or work holding
condition, etc., please adjust the speed, feed and the depth of cut.
4. Adjust the speed, feed rate, and depth of cut if chattering, vibration or abnormal grinding sounds occur.
5. Helical or ramp milling is recommended during the approach of a Z cut.
6. When using a tool with a diameter of @ 0.5 or less, or L/D (aspect ratio) is greater than 10, high loads can cause tool breakage.
Therefore, adjust the cutting conditions based on the machining situation.
7. Adjust the speed, feed rate, and the depth of the cut according to the shape of the work, rigidity of the machine, and how the work is held.
8. When RPM are insufficient, please reduce the RPM and feed rates at same ratio as listed above.
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2-flute high-precision finishing long neck carbide radius end mill for high-hardness steel

AE-CPR2-H

1] 28 A {1k

2-flute specification

JEERICKD TEDOHZMR . B IEZRER

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

= RITHHAR
2| =—IANTCA 7
Three-dimensional negative geometry

« IR & F e %= 3L

- Achieves both sharpness and cutting edge rigidity

3] 5L\ TR

Flat cutting edge specification

-ERELTINIHRZRRE

- Achieves higher precision machined surface quality

T50\H

Flat cutting edge

/ — B A XERRL
*Excluding some sizes

4 EERNVI—-Y3Y

Abundant variations

201745 (¢0.2X R0.02X0.5 ~3XR0.5X35) T
TELUVIN T (S X e BE

+201 items (@ 0.2 X R0.02 X 0.5 ~¢ 3 X R0.5 X 35) are available to accommodate a wide range of

applications
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High-quality finishing

- EENICTRFELEFEINT

- Excellent surface finish in bottom surface milling

ERTR AE-CPR2-H ¢ 1X R0.1X6
Tool

RHI

Work Material STAVAX(53HRC)
MIrEE E=fRmI

Milling Method Contour Milling
SIEIERE . -
Cutting Speed 57m/min(18,000min™")
EDEE 840mm/min(0.02mm/t)
Feed

FRARE _ -

Depth of Cut dp=0.0lmm de=0.21Tmm
HEHE]

Coola:nt maL

BRI MRV = It %7 (HSK-E32)
Machine Vertical Machining Center

6| /LB

Roughness + &5 B

Smooth Surface Treatment

TESOEMES

Surface roughness of flat surface
(um) 0.5
0.4
0.3
0.2

0.1 |----

INTARZR

Processed shape

T EIFINTEDITDIEEIRE

Wear condition of the cutting edge after finishing

INIEhEF

55

Scan code for video Ee

AE-CPR2-H

s =5« VORADFERELEBICKLD . ITEHEENE L

- Improves surface accuracy by smoothening the coating surface

HEKmR

Conventional

7 BNIEI—FRBEEV Y VIRE

Superior corner radius precision and shank accuracy

3
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«Jd—FRIEE

- Corner radius precision

R R
. O
+0.002  +0.005
RE<002  0.02<RE

v VUKEE
+ Shank accuracy

h4237% (0/-0.004) [T 3d i
Supports h4 tolerance (0/-0.004)
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hUI?‘_ 9 Cutting Data

R&Em

NAK8ORT v MINITICBWVWTRELUCEFEHTR

Stable wear progression in NAK80 pocket milling

Long Tool Life

(MIM) .04 o rrer s s
L S AE-CPR2-H 0.8 X R0.2X 4
00 0.035
A
Work Material NAK80(40HRC) " 0.03
MIAE Ry T 17 0,025
Milling Method Pocket Milling g
. F 002
EJHI.JEE 50m/min(20,000min™") 8
Cutting Speed .
g 0.015
EDIRE ; =
e 565mm/min(0.014mm/t) £ 001
hARS _ —
Depth of Cut adp=0.0Tmm de=0.2mm 0.005
N 1 1 1 1 J
AL I770- 0 50 100 150 200 250
Coolant Air-blow - (m)
Milling Length
fEFE MRV =G5 (HSK-E32) © Milling Lengt
Machine Vertical Machining Center = AE-CPR2-H — KRR -—— fittm
Conventional Competitor

=fREN LT

High Precision Milling

2AERRICKD RIFFINTEHBES ZRIR

Achieves excellent surface roughness with 2-flute specification

EATR AE-CPR2-H  $0.8X R0.2X4
Tool
REI B,
Work Material NAK80(40HRC) 11.29 B-B

5 20°
WA oy MIT -8 iy
Milling Method Pocket Milling ! /)K
tIHIERE . -
Cutting Speed 50m/min(20,000min™") ~ "
o o T_ - —T ~N
EDRE 565mm/min(0.014mm/t)
Feed 1A A L
AR _ _ pd
Depth of Cut adp=0.0Tmm de=0.2mm B 45% o5
EIHEIHE I7JO-— A-A
Coolant Air-blow 10°‘K >§ 30°

1Ty bE 1 19.1m \ 7
YIHIEERE 1st pocket
Milling Length 11K% v ME : 210.1m 7.5
11th pocket

BRI MRV =V T (HSK-E32) RN w MR
Machine Vertical Machining Center Pocket Shape

1Ry MITRROKREES

Bottom surface roughness after milling 1 pocket

AE-CPR2-H

an
Competitor

Roughness [+ &5

AE-CPR2-H

8

jlufad:n

Competitor
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R HRBIET Y RV maimt coman s endmiiormopnainsenee = A

The A Brand

R R
_— L MELI NN | SPEED
v . FEED
AE-CPR2-H A0 oRORet o002 0005 b AT 30 s

RE=0.02 0.02<RE DC<05 0~-0.010
052DC 0~-0015

e — 2 @ Hﬁyg%)iw ffffffffff =

LF

DCON

=
o
=
>

BfiI:mm Unit:mm

AR NN o5 | R | | | BE THAEYiE  ornoHIRERARLET | am | mems
EDP No. DC X RE X LU APMX DN ok DCON” 559 T 15 > e Stock (Yen)
8545245 | 0.2 X R0.02 X 0.5 7.7 13.88° 0.53| 057 | 0.61| 065| 0.73 [ ) 9,580
8545246 (0.2 X R0.02 X 1 8.2 13.07° 1.06 | 1.13| 1.2 1.26 | 1.38 [ ) 9,580
8545247 |0.2 X R0.02 X 1.5 8.7 12.34° 1.6 169 | 1.77| 185| 2 ® | 11,400
8545248 | 0.2 X R0.02 X 2 45 015 9.2 018 11.69° 4 212 | 224 | 233 | 243 | 262 A ® | 12,400
8545249 |0.2 X R0.05 X 0.5 7.7 13.93° 0.53| 056 | 0.6 0.64 | 0.72 [ J 9,580
8545250 (0.2 X R0.05 X 1 8.2 13.11° 1.06 | 1.13| 1.19] 1.25| 137 [ ) 9,580
8545251 |0.2 X R0.05 X 1.5 8.7 12.37° 159 | 168 | 1.77| 184 1.99 @® | 11,400
8545252 | 0.2 X R0.05 X 2 9.2 11.72° 212 | 223 | 233 | 242| 261 @ | 12,400
8545253 |0.3 X R0.02 X 1 8 13.02° 1.06 | 1.13| 1.2 1.26 | 1.38 () 9,300
8545254 | 0.3 X R0.02 X 1.5 8.5 12.28° 1.6 169 | 1.77| 185| 2 ( J 9,300
8545255 | 0.3 X R0.02 X 2 9 11.62° 212 | 224 | 233 | 243 | 262 ( J 9,300
8545256 |0.3 X R0.02 X 2.5 9.5 11.02° 265| 278 | 289 3 3.24 ® | 11,700
8545257 |0.3 X R0.02 X 3 10 10.48° 3.18| 332 | 345| 3.58| 3.87 ® | 11,700
45 | 0.25 0.28 . 4 A
8545258 |0.3 X R0.05 X 1 8 13.06 1.06 | 1.13| 1.19| 1.25| 1.37 o 9,300
8545259 | 0.3 X R0.05 X 1.5 8.5 12.32° 159 1.68| 1.77| 1.84| 1.99 o 9,300
8545260 |0.3 X R0.05 X 2 9 11.65° 212 223 | 233 | 242 | 261 () 9,300
8545261 |0.3 X R0.05 X 2.5 9.5 11.05° 265| 278 | 289 | 3 3.24 ® | 11,700
8545262 | 0.3 X R0.05 X 3 10 10.51° 3.18 | 332 | 344 | 357 | 3.86 ® | 11,700
8545263 (0.4 X R0.02 X 1 8.2 12.41° 1.08| 1.17| 1.28| 1.38| 1.62 [ ) 6,210
8545264 | 0.4 X R0.02 X 1.5 8.7 11.71° 1.62| 176 | 1.89| 203 | 232 o 6,210
8545265 | 0.4 X R0.02 X 2 9.2 11.09° 216 | 233 | 25 267 3 o 6,210
8545266 |0.4 X R0.02 X 2.5 9.7 10.53° 2.7 2.9 3.1 3.29 | 3.66 [ ) 6,210
8545267 |0.4 X R0.02 X 3 10.2 10.03° 3.24 | 347 | 3.69| 39 4.31 [ J 6,210
8545268 | 0.4 X R0.02 X 4 11.2 9.15° 431 | 459 | 485| 5.1 5.57 [ ) 6,210 ,§'~
8545269 (0.4 X R0.05 X 1 8.2 12.45° 1.08| 117 1.27| 137| 16 [ J 6,210 E
8545270 (0.4 X R0.05 X 1.5| 45 | 0.3 8.7 1037 | 11.75° 4 162 1.75| 1.89| 2.03| 231 A @ 6,210 §'
8545271 |0.4 X R0.05 X 2 9.2 11.12° 216 | 233 | 249 | 266| 299 o 6,210 ;
8545272 | 0.4 X R0.05 X 3 10.2 10.05° 3.24| 346| 3.68| 389 | 43 o 6,210 R
8545273 | 0.4 X R0.05 X 4 11.2 9.17° 431 | 459| 485| 5.1 5.56 [ ) 6,210 {;
8545274 (0.4 X R0.1T X 1 8.2 12.51° 1.07| 1.16| 1.26| 1.36| 1.58 [ J 6,210 K
8545275 |0.4 X R0.1 X 2 9.2 11.18° 216 | 232 | 248 | 265| 298 [ ) 6,210 S
8545276 |0.4 X R0.1 X 3 10.2 10.1° 3.23| 346 | 3.67| 3.88| 4.29 [ ) 6,210
8545277 |0.4 X R0.1 X 4 11.2 9.21° 43 458 | 484 | 509| 555 @ 6,210
8545278 |0.5 X R0.02 X 1 8 12.39° 1.08| 117 | 1.26| 137 | 1.59 o 5,110
8545279 | 0.5 X R0.02 X 2 9 11.04° 216 | 232 | 248 | 264 | 297 () 5,110
45 | 04 0.46 4 A
8545280 |0.5 X R0.02 X 3 10 9.96° 3.23 | 345 | 3.67| 3.87| 4.27 () 5110
8545281 |0.5 X R0.02 X 4 11 9.07° 4.3 457 | 4.83 | 507 | 553 @ 5,110
- PAOIVDHBIEp. 12ETE TS, See p.12 for explanation of icons. @ =1Z#7EER Standard stock item

AT —JARAqICHTEIEENR (Le) & p.76 ZBR TV, BEHNBZVBLDEFFEELERLET,
Note: Please refer to p.76 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.

o =P e

AE-CPR2-H
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OVIRYISITRAIALT 2flute high-precision finishing long neck carbide

radius end mill for high-hardness steel

=D A

AE-CPR2-H

_— | vy
CARBIDE DUROREY 10002 +0.005

aﬁ— =

RE=0.02

DN

0.02<RE

The A Brand
SPEED
D D aww S
h4 FIT 30" p79-pgg
DC<0.5 0~-0.010

05=DC 0~-0.015

M. APMX

LU

LH

LF

BfiI:mm  Unit:mm

IARL AR M T o5 | R | || | BE THAEYiE ~ Loina HIRERARLET | sm | mems
EDP No. DC X REX LU LF | APMX DN Ak DCON 05 1 15° > ¥ Stock (Yen)
8545282 | 0.5 X R0.02 X 5 12 8.32° 536| 568| 598| 6.25| 6.77 @ 5110
8545283 | 0.5 X R0.02 X 6 13 7.69° 642 | 6.79| 7.11| 7.41| 8.02 @ 5110
8545284 | 0.5 X R0.05 X 1 8 12.43° 1.08| 1.16 | 1.26| 1.36| 1.58 ® 5110
8545285 | 0.5 X R0.05 X 2 9 11.08° 215| 231 | 247 | 264| 296 ® 5110
8545286 |0.5 X R0.05 X 3 10 9.99° 3.23 | 345| 3.66| 3.87| 4.27 o 5,110
8545287 | 0.5 X R0.05 X 4 11 9.09° 43 457 | 482| 5.07| 552 @ 5110
8545288 | 0.5 X R0.05 X 5 45 |04 12 046 8.34° 4 536 | 568| 597 | 6.25| 6.77 A @ 5110
8545289 | 0.5 X R0.05 X 6 ’ 13 ’ 7.71° 642 | 6.79| 7.11| 7.41| 8.01 ® 5110
8545290 (0.5 X R0.1 X 1 8 12.5° 1.07| 1.15| 1.24| 134| 1.55 o 5,110
8545291 |0.5 X R0O.1 X 2 9 11.13° 215 | 231 | 246 | 262 | 295 o 5,110
8545292 |0.5 X R0.1 X 3 10 10.03° 322 | 344 | 365| 3.86| 4.25 @ 5110
8545293 | 0.5 X R0.1 X 4 11 9.13° 429 | 456| 4.82| 506 | 551 @ 5110
8545294 |0.5 X R0.1 X 5 12 8.37° 536 | 568| 597 | 6.24| 6.76 ® 5110
8545295 (0.5 X R0.1 X 6 13 7.73° 642 | 6.78 | 7.1 7.4 8 o 5,110
8545296 |0.6 X R0.05 X 2 8.8 11.02° 215| 23 246 | 262 | 293 o 5,110
8545297 (0.6 X R0.05 X 4 10.8 9.01° 428 | 455| 4.8 5.04| 549 @ 5110
8545298 (0.6 X R0.05 X 6 12.8 7.61° 641| 6.76 | 7.08| 7.38| 7.98 @ 5110
8545299 (0.6 X R0O.1T X 1 45 | 048] 7.8 | 0.55 | 12.48° 4 1.07| 1.15| 123 133| 153 |A | @ 5,110
8545300 |0.6 X R0.1 X 2 8.8 11.08° 214 | 229| 245| 26 2.92 ® 5110
8545301 |0.6 X R0.1 X 4 10.8 9.05° 428 | 455| 479 | 503 | 548 ] 5,110
8545302 (0.6 X R0.1 X 6 12.8 7.64° 641 | 6.76 | 7.08| 7.37| 7.97 @ 5110
8545303 | 0.8 X R0.05 X 2 8.4 10.84° 215| 23 246 | 262 | 293 @ 5720
8545304 | 0.8 X R0.05 X 4 10.4 8.79° 428 | 455| 4.8 5.04| 5.49 ® | 5720
8545305 | 0.8 X R0.05 X 6 12.4 7.38° 641 | 6.76 | 7.08| 738 | 7.98 ® 5720
8545306 |0.8 X R0O.1 X 2 8.4 10.9° 214 | 229 | 245| 26 2.92 o 5,720
8545307 0.8 X R0O.1 X 4 45 | 065 10.4 0.75 8.83° 4 428 | 455| 479| 503| 548 A @ 5720
8545308 0.8 X R0O.1 X 6 ’ 124 | 7.41° 641 | 6.76 | 7.08| 7.37| 7.97 @ 5720
8545309 | 0.8 X R0.2 X 2 8.4 11.02° 2.14| 228 | 243| 258 | 2.88 @® | 5720
8545310 (0.8 X R0.2 X 4 104 8.9° 428 | 453 | 4.78| 5.01| 546 o 5,720
8545311 |0.8 X R0.2 X 6 12.4 7.47° 6.4 6.75| 7.06| 736| 7.94 o 5,720
8545312 (0.8 X R0.2 X 8 14.4 6.43° 852 | 894 | 931 | 9.66|10.43 ® 5910
8545313 |1 X R0.05 X 2 8 10.68° 214 | 229| 244| 26 291 ® 4630
8545314 |1 X R0.05 X 3 9 9.51° 321 | 342| 3.62| 3.82| 4.21 @ | 4630
8545315 |1 X R0.05 X 4 10 8.57° 428 | 454 | 478| 5.02| 546 o 4,630
8545316 |1 X R0.05 X 6 12 7.16° 6.4 6.75| 706 | 735| 7.95 o 5,080
8545317 |1 X R0.05 X 8 45 | os 14 0.94 6.14° 4 851 | 893| 9.3 9.65 | 10.43 A @ | 5,080
8545318 |1 X R0.05 X 10 ’ 16 ’ 5.38° 10.61 | 11.1 | 11.52]11.95]12.92 ® 5,080
8545319 |1 X R0.05 X 12 18 478° 12.71 1 13.26 | 13.74 | 14.25 | 15.41 o 5,080
8545320 |1 X R0.1 X 2 8 10.74° 2.14| 228| 243| 258| 2.89 ® | 4630
8545321 |1 X R0.1 X 3 9 9.56° 3.21| 341 | 361 | 3.81| 4.19 o 4,630
8545322 |1 X R0.1 X 4 10 8.61° 427 | 453 | 477| 5.01| 545 o 4,630
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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.

m BfiI:mm Unit:mm

AR NN o5 | R | | | BE THAEYiE  ornoHIRERARLET | am | mems
EDP No. DC X RE X LU LF APMX DN Gk DCON 05° 1° 15° 7F 3° Stock (Yen)

8545323 |1 X R0.1 X 6 12 7.18° 6.39| 6.74| 7.05| 734 | 793 [ } 5,080
8545324 |1 X R0.1 X 8 14 6.16° 851 | 893 | 93 9.65 | 10.42 [ J 5,080
8545325 |1 X R0.1 X10 16 5.39° 10.61 | 11.1 11.52111.95|12.91 [ } 5,080
8545326 |1 X R0.1 X12 18 4.79° 12.71113.25|13.73 | 14.25 | 15.39 [ ] 5,080
8545327 |1 X R0.2 X 2 8 10.86° 213 | 227 | 241 256 | 2.86 [ } 4,630
8545328 |1 X R0.2 X 3 45 9 9.66° 3.2 3.4 3.6 3.79 | 4.17 [ } 4,630
8545329 |1 X R0.2 X 4 10 8.69° 427 | 452 | 476 | 499 | 542 [ J 4,630
8545330 |1 X R0.2 X 6 12 7.24° 639 | 6.73| 7.04| 733 | 791 [ } 5,080
8545331 |1 X R0.2 X 8 14 6.2° 8.5 892 | 929 | 9.63|104 [ } 5,080
8545332 |1 X R0.2 X10 08 16 0.94 5.42° 4 10.61 [ 11.09 | 11.51 | 11.93 | 12.88 A [ } 5,080
8545333 |1 X R0.2 X 12 18 4.82° 12.7 1324 |13.72 | 14.23 | 15.37 [ } 5,080
8545334 |1 X R0.2 X 16 55 22 3.94° 16.89 | 17.53 | 18.16 | 18.83 | 20.34 [ } 5,080
8545335 |1 X R0.2 X20 26 3.33° 21.05|21.81| 2259 | 2343|2532 [ } 5,080
8545336 |1 X R03 X 2 8 10.98° 212 226| 239| 254 | 283 [ } 4,630
8545337 |1 X R0.3 X 3 9 9.75° 3.19| 3.39| 358 | 3.77| 4.14 [ } 4,630
8545338 |1 X R03 X 4 10 8.77° 426 | 451 | 474 | 497 | 54 [ } 4,630
8545339 |1 X R03 X 6 45 12 7.3° 638 | 6.72| 7.03| 731 | 7.89 [ } 5,080
8545340 |1 X R03 X 8 14 6.24° 8.5 891 | 9.27 | 9.62|10.37 [ } 5,080
8545341 |1 X R0.3 X10 16 5.46° 106 |11.08| 115 11921286 [ } 5,080
8545342 |1 X R0.3 X 12 18 4.84° 12.7 [13.24|13.71 | 14.22 | 15.35 [ ] 5,180
8545343 |1.2 XR0.2 X 6 11.6 6.98° 639 | 6.73| 7.04| 733 | 791 ( } 5,080
8545344 |1.2 XR0.2 X 8 13.6 5.95° 8.5 892 | 929 | 9.63|104 ( J 5,080
8545345 | 1.2 X R0.2 X 10 45 |1 15.6 114 5.19° 4 10.61 | 11.09 | 11.51 | 11.93 | 12.88 A [ } 5,180
8545346 |1.2 XR0.3 X 6 116 | ° 7.04° 638 | 6.72| 7.03| 731 | 7.89 ( } 5,180
8545347 |1.2 XR0.3 X 8 13.6 5.99° 8.5 8.91 9.27 | 9.62(10.37 ( } 5,180 §
8545348 | 1.2 X R0.3 X 10 15.6 5.22° 106 |11.08|11.5 |11.92 1286 ( } 5,180 %
8545349 | 1.5 X R0.05 X 3 8 8.88° 3.2 341 | 36 3.8 4,18 [ } 4,920 lzg.
8545350 | 1.5 X R0.05 X 4 9 7.91° 427 | 452 | 476 | 499 | 543 [ } 4,920 3
8545351 | 1.5 X R0.05 X 6 11 6.49° 639 | 6.73| 7.04| 733 | 792 [ } 4,920 Q
8545352 | 1.5 X R0.05 X 8 13 5.5° 8.5 8.91 9.28 | 9.63 (104 [ ] 5,180 g
8545353 | 1.5 X R0.05 X 10 15 4.77° 106 |11.08|11.5 | 1193|1289 [ J 5,180 {2
8545354 | 1.5 X R0.05 X 12 17 4.21° 12.7 1323 |13.71 | 14.23 | 15.38 [ J 5,180 R
8545355 | 1.5 X R0.1 X 3 8 8.93° 3.2 3.4 3.6 3.79| 4.16 [ J 4,920 a
8545356 |1.5 X R0.1 X 4 45 | 1.2 9 1.43 7.95° 4 426 | 452 | 475| 498 542 | A | @ 4,920
8545357 |1.5 X R0.1 X 6 11 6.52° 6.38| 6.72| 7.03| 7.32| 791 [} 4,920
8545358 | 1.5 X R0.1 X 8 13 5.52° 849 | 891 | 9.27| 9.62|10.39 [ } 5,180
8545359 | 1.5 X R0.1 X 10 15 4,.78° 106 |11.07 114911921288 [ } 5,180
8545360 | 1.5 X R0.1 X 12 17 4.22° 1269 | 13.23 | 13.71 | 14.22 | 15.36 [ } 5,180
8545361 |1.5 X R0.2 X 3 8 9.04° 3.19 | 3.39| 358| 3.77| 4.14 [ } 4,920
8545362 |1.5 X R0.2 X 4 9 8.03° 426 | 4.5 474 | 497 | 54 [ ] 4,920
8545363 |1.5 XR0.2 X 6 11 6.57° 638 | 6.71| 7.02| 7.3 7.88 [ } 4,920
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8545364 (1.5 X R0.2 X 8 13 5.56° 849 | 89 9.26 | 9.6 |10.37 @ 5,180
8545365 |1.5 X R0.2 X 10 45 15 4.81° 10.59 | 11.07 | 11.48 | 11.9 |12.85 @ | 5,180
8545366 |1.5 X R0.2 X 12 17 4.25° 12.69 | 13.22 |1 13.7 | 142 | 1534 o 5,180
8545367 | 1.5 X R0.2 X 16 50 21 344° 16.87 | 17.51 |1 18.13 | 18.8 | 20.31 o 5,180
8545368 (1.5 X R0.3 X 3 8 9.14° 3.19| 338 356| 3.75| 4.11 o 4,920
8545369 (1.5 XR0.3 X 4 9 8.12° 425| 449 | 472| 495| 537 ® 4920
8545370 (1.5 XR0.3 X 6 45 1 6.63° 637 | 6.7 701 | 729 | 7.86 ® 4920
8545371 (1.5 XR0.3 X 8 13 5.6° 848 | 889 | 9.25| 9.59|10.34 @ 5,180
8545372 |1.5 X R0.3 X 10 12 15 143 4.85° 4 10.59 | 11.06 | 11.47 | 11.89 | 12.83 A o 5,180
8545373 |[1.5 X R0.3 X 12 ’ 17 ’ 4.27° 12.68 | 13.21 | 13.69 | 14.19 | 15.32 o 5,180
8545374 |1.5 X R0.3 X 16 50 21 3.45° 16.86 | 17.5 | 18.12 | 18.79 | 20.29 @® | 5,180
8545375 |1.5 X R0.5 X 3 8 9.36° 317 | 335| 353| 371 | 4.06 ® 4920
8545376 (1.5 X R0.5 X 4 9 8.29° 424 | 447 | 469| 491| 532 @ 4920
8545377 |1.5 XR0.5 X 6 45 11 6.74° 636 | 668 698 | 7.26| 7.81 o 4,920
8545378 |1.5 X R0.5 X 8 13 5.68° 847 | 887 | 9.23| 956|103 o 5,180
8545379 (1.5 X R0.5 X 10 15 491° 10.58 | 11.04 | 11.45 | 11.86 | 12.78 ® | 5,180
8545380 |1.5 X R0.5 X 12 17 432° 12.67 | 13.2 | 13.67 | 14.16 | 15.27 @ 5,180
8545381 (1.5 X R0.5 X 16 50 21 348° 16.85|17.48 | 18.1 18.76 | 20.24 o 5,180
8545382 |2 X R0.05 X 4 8.1 7.09° 426| 451 | 474| 497 | 54 o 4,920
8545383 |2 X R0.05 X 6 10.1 5.69° 638 | 6.71| 7.02| 7.3 7.89 o 4,920
8545384 |2 X R0.05 X 8 50 12.1 4.75° 848 | 889 | 9.25| 9.6 |10.38 ® | 5,180
8545385 |2 X R0.05 X 10 14.1 4,08 10.58 | 11.06 | 11.47 | 119 | 12.86 ® | 5,180
8545386 |2 X R0.05 X 12 16.1 3.57° 12.68 | 13.21 | 13.69 | 14.2 | 15.35 ® | 5,180
8545387 |2 X R0.05 X 16 20.1 2.86° 16.86 | 17.49 | 18.12 | 18.8 ® | 5,180
8545388 |2 X R0.05 X 20 60 24.1 2.39° 21.02 | 21.77 | 22.56 | 23.4 a o 5,180
8545389 |2 X R0.1 X 4 8.1 7.13° 426 | 45 474 | 496 | 539 @ 4920
8545390 |2 X R0.1 X 6 10.1 5.72° 637 | 6.71| 7.01| 7.29| 7.88 ® 4920
8545391 |2 X R0.1 X 8 £0 12.1 4.77° 848 | 889 | 9.25| 9.59|10.37 ® | 5,180
8545392 |2 X R0.1 X 10 14.1 4.09° 10.58 | 11.05 | 11.47 | 11.89 | 12.85 o 5,180
8545393 |2 X R0O.1 X 12 16 | 16.1 | 1.92 3.58° 4 1268 [ 13.21 | 13.68 | 14.19 | 1534 | A | @ 5,180
8545394 |2 X R0O.1 X 16 20.1 2.87° 16.85 | 17.49 | 18.12 | 18.79 ® | 5,180
8545395 |2 X R0O.1 X 20 60 24.1 2.39° 21.02 | 21.77 | 22.55 | 2339 | — ® | 5,180
8545396 |2 X R0.1 X 25 29.1 1.98° 26.2 |27.12|28.09| — @ | 5,180
8545397 |2 X R0.2 X 4 8.1 7.21° 425| 449 | 472 | 494 | 537 o 4,920
8545398 |2 X R0.2 X 6 10.1 5.77° 6.37 | 6.7 7 7.28 | 7.86 o 4,920
8545399 |2 X R0.2 X 8 50 12.1 4.81° 848 | 888 | 9.24| 9.58|10.34 ® | 5,180
8545400 |2 X R0.2 X 10 14.1 412 10.58 | 11.05 | 11.46 | 11.88 | 12.83 ® | 5,180
8545401 |2 X R0.2 X 12 16.1 3.6° 12.67 | 13.2 | 13.67 | 14.18 | 15.31 @ | 5,180
8545402 |2 X R0.2 X 16 20.1 2.88° 16.85 | 17.48 | 18.11 | 18.78 ® | 5,180
8545403 |2 X R0.2 X20 60 24.1 2.4° 21.01 | 21.76 | 22.54 | 2338 | — ® | 5,180
8545404 |2 X R0.2 X25 29.1 1.99° 26.2 |27.11|28.08| — ® | 5,180
- PAOVDFHBAIFp. 122 TE T, See p.12 for explanation of icons. @ =1Z#7EmM 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.

m BfiI:mm Unit:mm

SPRIVHLLSERAT I 5 | 08 | | | BE THAEUrsE T Gouiab e | R | s

EDP No. DC X RE X LU APMX DN gk DCON 05° 1° 15° 7F 3° Stock (Yen)
8545405 |2 X R0.3 X 4 8.1 7.3° 424 448] 471] 493] 535 ®| 4920
8545406 |2 X R0.3 X 6 10.1 5.83° 6.36| 669| 698| 7.26| 7.83 ®| 4920
8545407 |2 X RO3 X 8 | 12.1 4.85° 847 | 887 | 9.23| 9561032 ® 5180
8545408 |2 X R0.3 X 10 14.1 4.15° 10.57 | 11.04 | 11.45 [ 11.86 | 12.8 ® 5180
8545409 |2 X R0.3 %12 16.1 3.63° 12.67 | 13.19 | 13.66 | 14.16 | 15.29 ® 5180
8545410 |2 X R0.3 X 16 20.1 2.9° 16.85 | 17.48 | 18.1 | 18.76 ®| 5180
8545411 [2 X R03 x20 | 24.1 241° 21.01 2175|2253 [ 2336 | — ® 5180
8545412 |2 X R0.3 X25 16 (290 o, [ 199, (262 [27.1 [2807] - A @] 5180
8545413 |2 X R05 X 4 : 81| 7.48° 423 446 | 468| 489 53 @ 4920
8545414 |2 X R05 X 6 10.1 5.94° 6.35| 667 | 696| 7.23| 7.78 ® | 4920
8545415 [2 X R0O5 X 8 | 12.1 4.93° 846 885| 92 | 9541027 ®| 5180
8545416 |2 X R0.5 X 10 14.1 421° 10.56 | 11.02 | 11.42 | 11.83 | 12.76 ® 5180
8545417 |2 X R0.5 X12 16.1 3.67° 12.66 | 13.18 | 13.64 | 14.13 | 15.24 ® 5180
8545418 |2 X R0.5 X 16 20.1 2.92° 16.84 | 17.46 | 18.07 | 18.73 @] 5180
8545419 [2 X RO5 x20 | 24.1 243° 21 | 217422512333 — ® 5180
8545420 |2 X R0.5 %25 29.1 201° 26.19 | 27.09 | 28.05 | 29.08 ®| 5180
8545421 [2.5 X R0.2 X10 | 13.1 333 10.55 | 11.01 | 11.41 | 11.83 [ 12.78 ® | 5400
8545422 |2.5 X R0.2 X 20 23.1 1.88° 2098 | 21.72 | 2255 @] 5560
8545423 |2.5 XR02 X30 |70 |, |331|,, | 131"} , /31333242 - B B A @] 5770
8545424 |25 X RO5 X 10 | 13.1 34 10.54 | 10.98 | 11.38 | 11.79 [ 12.71 ® | 5400
8545425 |2.5 X R0.5 X 20 23.1 1.9° 2097 [ 21.7 | 2246 ® 5560
8545426 |2.5 X R0.5 X30 | 70 33.1 1.32° 31323239 | — B B ® 5770
8545427 |3 X R02 X 8 138 6.28° 841 | 877 9.11] 9.44[10.19 ® | 4450
8545428 |3 X R02 X12 | 17.8 4.86° 12.59 | 13.07 | 13.54 | 14.04 | 15.16 ® | 5400
8545429 |3 X R0.2 X 16 218 3.97° 16.75 | 17.35 | 17.97 | 18.64 | 20.14 e 6710 |8
8545430 |3 X R0.2 X20 258 3.35° 209 |21.63]224 |23.2425.11 o 6710 [
8545431 |3 X R0.2 X25 30.8 2.81° 26.08 | 26.98 | 27.95 | 28.99 o 6710
8545432 |3 X R0.2 X30 | 70 35.8 241° 31.25(32.33 (3349 |3474| — e 7520 |E
8545433 |3 X R0.2 X35 408 2.12° 36.41 | 37.68 | 39.03 | 40.49 @ 8450 | N
8545434 |3 X R0.3 X12 17.8 489° 12.58 | 13.07 | 13.53 | 14.02 [ 15.14 O 5400 | B
8545435 |3 X R0.3 X16 | 55 21.8 3.99° 16.75 | 17.34 | 17.96 | 18.62 | 20.11 o 6710 | W
8545436 |3 X R0.3 %20 25 [258|285| 337°| 6 [209 |2162]2239(2322(2508| A @] 6710 | N
8545437 |3 X R0.3 X25 30.8 2.82° 26.07 | 26.97 | 27.94 | 28.97 ® 6710 | [
8545438 |3 X R0.3 x30 | 70 35.8 242° 3124 (323233483472 — ® 752
8545439 |3 X R0.3 X35 408 2.12° 36.41 | 37.67 | 39.02 | 40.47 ® | 8450
8545440 |3 X R0.5 X 12 17.8 4.94° 12.57 | 13.05 | 13.51 | 13.99 | 15.09 ®| 5400
8545441 |3 X R0.5 X16 | 55 21.8 4.02° 16.74 | 17.33 | 17.94 | 18.59 | 20.06 ® 6710
8545442 |3 X R0.5 %20 25.8 3.39° 20.89 | 21.61 | 22.37 | 23.19 | 25.04 ® 6710
8545443 |3 X R0.5 X25 30.8 2.83° 26.07 | 26.96 | 27.91 | 28.94 ® 6710
8545444 |3 X R0.5 %30 | 70 35.8 243° 31.24 (32313346 | 3469 | — ® 752
8545445 |3 X R0.5 X35 40.8 2.13° 364 |37.66|39 |4044 ®| 8450
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AE-CPR2-H HHIFEHFEEETR cuiinsconsion

Eﬁtﬂﬁu Regular Milling

BEH T U/ \— RV BEM AN
REIAA Hardened Steel-Prehardened Steel Hardened Steel Hardened Steel
Work Material PX5-NAK80-SKD61 STAVAX - HPM38 SKH51-YXR7-HAP40
(~45HRC) (~55HRC) (~66HRC)
P LR EDIR TR EDIR HIR EDIR
2| pe | HTR St S 2 Sy | e | 2| 2 RSl
(min™) (mm/min) (min™) (mm/min) (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 29,500 750 0.008 0.144 | 26,000 580 0.007 0.12 24,500 470 0.004 0.096
1.5 | 29,500 750 0.008 0.144 | 26,000 580 0.007 0.12 24,500 470 0.004 0.096
R0.02 2 27,500 680 0.006 0.122 | 24,500 520 0.005 0.102 | 23,000 420 0.003 0.082
2.5 | 25,000 570 0.004 0.106 | 22,500 440 0.003 0.088 | 21,000 350 0.002 0.07
3 23,000 470 0.002 0.09 20,000 360 0.002 0.075 | 19,000 290 0.001 0.06
4 21,000 380 0.001 0.043 | 18,500 290 0.001 0.036 | 17,500 240 0.001 0.029
1 29,500 750 0.008 0.144 | 26,000 580 0.007 0.12 24,500 470 0.004 0.096
0.4 1.5 | 29,500 750 0.008 0.144 | 26,000 580 0.007 0.12 24,500 470 0.004 0.096
R0.05 2 27,500 680 0.006 0.122 | 24,500 520 0.005 0.102 | 23,000 420 0.003 0.082
3 23,000 470 0.002 0.09 20,000 360 0.002 0.075 | 19,000 290 0.001 0.06
4 21,000 380 0.001 0.043 | 18,500 290 0.001 0.036 | 17,500 240 0.001 0.029
1 29,500 750 0.012 0.144 | 26,000 580 0.01 0.12 24,500 470 0.006 0.096
RO.1 2 27,500 680 0.01 0.122 | 24,500 520 0.008 0.102 | 23,000 420 0.005 0.082
3 23,000 470 0.004 0.09 20,000 360 0.003 0.075 | 19,000 290 0.002 0.06
4 21,000 380 0.002 0.043 | 18,500 290 0.002 0.036 | 17,500 240 0.001 0.029
1 29,000 820 | 0.008 0.18 26,000 670 0.007 0.15 26,000 620 0.004 0.12
2 29,000 820 0.008 0.18 26,000 670 0.007 0.15 26,000 620 0.004 0.12
R0.02 3 27,500 700 | 0.004 0.126 | 24,500 570 0.003 0.105 | 24,500 530 0.002 0.084
4 22,500 510 0.002 0.108 | 20,000 420 0.002 0.09 20,000 390 0.001 0.072
5 21,000 420 | 0.001 0.054 | 18,500 340 0.001 0.045 | 18,500 320 0.001 0.036
6 19,500 360 0.001 0.036 | 17,000 300 0.001 0.03 17,000 270 0.001 0.024
1 29,000 820 | 0.008 0.18 26,000 670 0.007 0.15 26,000 620 0.004 0.12
2 29,000 820 0.008 0.18 26,000 670 0.007 0.15 26,000 620 0.004 0.12
05 | RO.05 3 27,500 700 | 0.004 0.126 | 24,500 570 0.003 0.105 | 24,500 530 0.002 0.084
4 22,500 510 0.002 0.108 | 20,000 420 0.002 0.09 20,000 390 0.001 0.072
5 21,000 420 | 0.001 0.054 | 18,500 340 0.001 0.045 | 18,500 320 0.001 0.036
6 19,500 360 0.001 0.036 | 17,000 300 0.001 0.03 17,000 270 0.001 0.024
1 29,000 820 | 0.012 0.18 26,000 670 0.01 0.15 26,000 620 0.006 0.12
2 29,000 820 0.012 0.18 26,000 670 0.01 0.15 26,000 620 0.006 0.12
RO.T 3 27,500 700 | 0.006 0.126 | 24,500 570 0.005 0.105 | 24,500 530 0.003 0.084
’ 4 22,500 510 0.004 0.108 | 20,000 420 0.003 0.09 20,000 390 0.002 0.072
5 21,000 420 | 0.002 0.054 | 18,500 340 0.002 0.045 | 18,500 320 0.001 0.036
6 19,500 360 0.001 0.036 | 17,000 300 0.001 0.03 17,000 270 0.001 0.024
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BEB- T/ \— KV BEH AER
REA Hardened Steel-Prehardened Steel Hardened Steel Hardened Steel
Work Material PX5-NAK80-SKD61 STAVAX - HPM38 SKH51-YXR7-HAP40
(~45HRC) (~55HRC) (~66HRC)
SR - CEREE  EDERE DIERERE | XD ERE OEFEE  EDIRE
oc | FE I e | ety || o [ R
2 29,000 980 0.007 0.216 | 26,000 810 0.006 0.18 21,500 620 0.004 0.144
R0.05 4 24,500 700 0.003 0.146 | 21,500 570 0.003 0.122 | 18,000 440 0.002 0.098
6 21,000 500 0.001 0.065 18,500 410 0.001 0.054 [ 15,500 320 0.001 0.043
0.6 1 29,000 980 0.014 0.216 | 26,000 810 0.012 0.18 21,500 620 0.007 0.144
RO.T 2 29,000 980 0.014 0.216 | 26,000 810 0.012 0.18 21,500 620 0.007 0.144
4 24,500 700 0.006 0.146 | 21,500 570 0.005 0.122 | 18,000 440 0.003 0.098
6 21,000 500 0.002 0.065 18,500 410 0.002 0.054 | 15,500 320 0.001 0.043
2 25,000 | 1,130 0.012 0.288 | 22,500 930 0.01 0.24 19,000 700 0.006 0.192
R0.05 4 23,500 | 1,000 0.01 0.288 | 20,500 800 0.008 0.24 17,000 570 0.005 0.192
6 19,500 700 0.005 0.288 | 16,500 560 0.004 0.24 14,000 390 0.002 0.192
2 25,000 | 1,130 0.024 0.288 | 22,500 930 0.02 0.24 19,000 700 0.012 0.192
08 RO.1 4 23,500 | 1,000 0.019 0.288 | 20,500 800 0.016 0.24 17,000 570 0.01 0.192
: 6 19,500 700 0.008 0.288 | 16,500 560 0.007 0.24 14,000 390 0.004 0.192
2 25,000 | 1,130 0.048 0.288 | 22,500 930 0.04 0.24 19,000 700 0.024 0.192
RO.2 4 23,500 | 1,000 0.038 0.288 | 20,500 800 0.032 0.24 17,000 570 0.019 0.192
6 19,500 700 0.017 0.288 | 16,500 560 0.014 0.24 14,000 390 0.008 0.192
8 18,000 570 0.01 0.259 | 15,500 450 0.008 0.216 [ 13,000 320 0.005 0.173
2 25,500 | 1,500 0.018 0.36 22,500 1,230 0.015 0.3 18,500 880 0.009 0.24
3 23,000 | 1,300 0.018 0.36 20,000 | 1,050 0.015 0.3 17,000 760 0.009 0.24
4 23,000 | 1,300 0.012 0.36 20,000 1,050 0.01 0.3 17,000 760 0.006 0.24
R0.05 6 20,500 | 1,050 0.006 0.252 | 18,000 840 0.005 0.21 15,500 610 0.003 0.168
8 18,000 800 0.004 0.216 | 15,500 650 0.003 0.18 13,500 470 0.002 0.144
10 16,500 650 0.002 0.108 | 14,500 530 0.002 0.09 12,500 380 0.001 0.072
12 15,500 570 0.001 0.072 | 13,500 460 0.001 0.06 11,500 340 0.001 0.048
2 25,500 | 1,500 0.036 0.36 22,500 1,230 0.03 0.3 18,500 880 0.018 0.24
3 23,000 | 1,300 0.036 0.36 20,000 1,050 0.03 0.3 17,000 760 0.018 0.24
4 23,000 | 1,300 0.024 0.36 20,000 1,050 0.02 0.3 17,000 760 0.012 0.24
RO.1 6 20,500 | 1,050 0.012 0.252 | 18,000 840 0.01 0.21 15,500 610 0.006 0.168
8 18,000 800 0.007 0.216 | 15,500 650 0.006 0.18 13,500 470 0.004 0.144
10 16,500 650 0.005 0.108 | 14,500 530 0.004 0.09 12,500 380 0.002 0.072
12 15,500 570 0.004 0.072 | 13,500 460 0.003 0.06 11,500 340 0.002 0.048
1 2 25,500 | 1,500 0.072 0.36 22,500 1,230 0.06 0.3 18,500 880 0.036 0.24
3 23,000 | 1,300 0.072 0.36 20,000 1,050 0.06 0.3 17,000 760 0.036 0.24
4 23,000 | 1,300 0.048 0.36 20,000 1,050 0.04 0.3 17,000 760 0.024 0.24
6 20,500 | 1,050 0.024 0.252 | 18,000 840 0.02 0.21 15,500 610 0.012 0.168
Ro.2 8 18,000 800 0.014 0.216 | 15,500 650 0.012 0.18 13,500 470 0.007 0.144
10 16,500 650 0.01 0.108 | 14,500 530 0.008 0.09 12,500 380 0.005 0.072
12 15,500 570 0.007 0.072 | 13,500 460 0.006 0.06 11,500 340 0.004 0.048 °
16 12,000 400 0.005 0.036 | 10,500 330 0.004 0.03 9,150 240 0.002 0.024 2
20 10,000 290 0.004 0.029 8,900 230 0.003 0.024 7,650 170 0.002 0.019 E]
2 25,500 | 1,500 0.09 0.36 22,500 1,230 0.075 0.3 18,500 880 0.045 0.24 lzg\
3 23,000 | 1,300 0.09 0.36 20,000 | 1,050 0.075 0.3 17,000 760 0.045 0.24 S
4 23,000 | 1,300 0.06 0.36 20,000 1,050 0.05 0.3 17,000 760 0.03 0.24 n
RO.3 6 20,500 | 1,050 0.03 0.252 | 18,000 840 0.025 0.21 15,500 610 0.015 0.168 R
8 18,000 800 0.018 0.216 | 15,500 650 0.015 0.18 13,500 470 0.009 0.144 Q
10 16,500 650 0.012 0.108 | 14,500 530 0.01 0.09 12,500 380 0.006 0.072 i\’-
12 15,500 570 0.008 0.072 | 13,500 460 0.007 0.06 11,500 340 0.004 0.048 R
6 19,000 | 1,200 0.038 0.432 | 18,000 | 1,050 0.032 0.36 14,500 740 0.019 0.288 o
12 R0O.2 8 17,000 970 0.022 0.302 | 16,000 850 0.018 0.252 | 13,000 580 0.011 0.202
’ 10 16,000 850 0.013 0.259 | 15,000 740 0.011 0.216 [ 12,000 510 0.007 0.173
RO.3 6 19,000 | 1,200 0.048 0.432 | 18,000 | 1,050 0.04 0.36 14,500 740 0.024 0.288

AE-CPR2-H

1. Use arigid and precise machine and holder.

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

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

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

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

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

7.When RPM are insufficient, please reduce the RPM and feed rates at same ratio as listed above.
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N FROM
Eﬁtﬂﬁu Regular Milling

SEEH- TUI\— R BE=E 3 5 5
REIAA Hardened Steel-Prehardened Steel Hardened Steel Hardened Steel
Work Material PX5-NAK80-SKD61 STAVAX - HPM38 SKH51-YXR7-HAP40
(~45HRC) (~55HRQC) (~66HRC)
) SEEE 12D3 SRE | ZDEE SEEE 1%D3
e | e |eTm SR ot || ap | ac Rl
e w (min™) (mm/min) (i) (min™) (mm/min) (i) (mm) (min™) (mm/min) (i)

8 17,000 970 0.026 0.302 | 16,000 850 0.022 0.252 [ 13,000 580 0.013 0.202

12 |RO3 10 16,000 850 0.017 0.259 | 15,000 740 0.014 0.216 [ 12,000 510 0.008 0.173
3 18,000 | 1,630 0.018 0.54 17,000 | 1,400 0.015 0.45 14,500 970 0.009 0.36
4 18,000 | 1,630 0.015 0.54 17,000 | 1,400 0.013 0.45 14,500 970 0.008 0.36
RO.05 6 17,000 | 1,450 0.012 0.54 16,000 | 1,250 0.01 0.45 13,500 880 0.006 0.36
8 16,000 | 1,250 0.008 0.458 | 15,500 | 1,100 0.007 0.382 | 12,500 750 0.004 0.306
10 14,500 | 1,000 0.005 0.35 13,500 900 0.005 0.292 | 11,000 630 0.003 0.234
12 13,500 900 0.004 0.324 | 12,500 790 0.003 0.27 10,500 550 0.002 0.216
3 18,000 | 1,630 0.036 0.54 17,000 | 1,400 0.03 0.45 14,500 970 0.018 0.36
4 18,000 | 1,630 0.03 0.54 17,000 | 1,400 0.025 0.45 14,500 970 0.015 0.36
RO.T 6 17,000 | 1,450 0.024 0.54 16,000 | 1,250 0.02 0.45 13,500 880 0.012 0.36

8 16,000 1,250 0.016 0.458 15,500 1,100 0.013 0.382 12,500 750 0.008 0.306
10 14,500 | 1,000 0.011 0.35 13,500 900 0.009 0.292 | 11,000 630 0.005 0.234
12 13,500 900 0.007 0.324 12,500 790 0.006 0.27 10,500 550 0.004 0.216

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

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

6 17,000 | 1,450 0.048 0.54 16,000 | 1,250 0.04 0.45 13,500 880 0.024 0.36
RO.2 8 16,000 1,250 0.031 0.458 15,500 1,100 0.026 0.382 12,500 750 0.016 0.306
1.5 10 14,500 | 1,000 0.022 0.35 13,500 900 0.018 0.292 | 11,000 630 0.011 0.234
12 13,500 900 0.014 0.324 12,500 790 0.012 0.27 10,500 550 0.007 0.216
16 9,150 530 0.008 0.134 8,650 460 0.007 0.112 7,150 320 0.004 0.09

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

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

6 17,000 1,450 0.072 0.54 16,000 1,250 0.06 0.45 13,500 880 0.036 0.36
RO.3 8 16,000 1,250 0.047 0.458 15,500 1,100 0.039 0.382 12,500 750 0.023 0.306
10 14,500 1,000 0.032 0.35 13,500 900 0.027 0.292 11,000 630 0.016 0.234
12 13,500 900 0.022 0.324 12,500 790 0.018 0.27 10,500 550 0.011 0.216
16 9,150 530 0.012 0.134 8,650 460 0.01 0.112 7,150 320 0.006 0.09

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

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

6 17,000 1,450 0.12 0.54 16,000 1,250 0.1 0.45 13,500 880 0.06 0.36
R0O.5 8 16,000 1,250 0.078 0.458 15,500 1,100 0.065 0.382 12,500 750 0.039 0.306
10 14,500 1,000 0.054 0.35 13,500 900 0.045 0.292 11,000 630 0.027 0.234
12 13,500 900 0.036 0.324 12,500 790 0.03 0.27 10,500 550 0.018 0.216
16 9,150 530 0.02 0.134 8,650 460 0.017 0.112 7,150 320 0.01 0.09

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

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

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

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

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

8 13,000 1,450 0.024 0.72 13,000 1,300 0.02 0.6 11,500 1,000 0.012 0.48
10 12,000 | 1,300 0.019 0.612 | 12,000 | 1,150 0.016 0.51 11,000 910 0.01 0.408
12 11,500 1,150 0.012 0.504 11,500 1,050 0.01 0.42 10,000 810 0.006 0.336
16 10,000 900 0.007 0.432 | 10,000 800 0.006 0.36 8,900 630 0.004 0.288
20 9,300 730 0.005 0.216 9,300 650 0.004 0.18 8,250 510 0.002 0.144
25 8,600 630 0.002 0.144 8,600 560 0.002 0.12 7,650 440 0.001 0.096
RO.2 4 15,000 1,730 0.072 0.72 15,000 1,570 0.06 0.6 13,000 1,100 0.036 0.48
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HEE T\~ R4 B BEH
REA Hardened Steel-Prehardened Steel Hardened Steel Hardened Steel
Work Material PX5-NAK80-SKD61 STAVAX - HPM38 SKH51-YXR7-HAP40
(~45HRC) (~55HRC) (~66HRC)
aFe EEEE XOEE B | EDEE [ e [
LU Sp.ee,fj Feed. (mm) Sp.ee.? Feed. (mm) (mm) Sp?ef’ Feed_ (mm)
(min™) (mm/min) (min™) (mm/min) (min™) (mm/min)
6 14,000 1,670 0.066 0.72 14,000 1,450 0.055 0.6 12,000 | 1,070 0.033 0.48
8 13,000 1,450 0.048 0.72 13,000 1,300 0.04 0.6 11,500 | 1,000 0.024 0.48
10 12,000 1,300 0.038 0.612 12,000 1,150 0.032 0.51 11,000 910 0.019 0.408
RO.2 12 11,500 1,150 0.024 0.504 11,500 1,050 0.02 0.42 10,000 810 0.012 0.336
16 10,000 900 0.014 0.432 10,000 800 0.012 0.36 8,900 630 0.007 0.288
20 9,300 730 0.01 0.216 9,300 650 0.008 0.18 8,250 510 0.005 0.144
25 8,600 630 0.005 0.144 8,600 560 0.004 0.12 7,650 440 0.002 0.096
4 15,000 1,730 0.108 0.72 15,000 1,570 0.09 0.6 13,000 | 1,100 0.054 0.48
6 14,000 | 1,670 0.09 0.72 14,000 | 1,450 0.075 0.6 12,000 | 1,070 0.045 0.48
8 13,000 1,450 0.072 0.72 13,000 1,300 0.06 0.6 11,500 | 1,000 0.036 0.48
RO3 10 12,000 | 1,300 0.058 0.612 | 12,000 | 1,150 0.048 0.51 11,000 910 0.029 0.408
2 ’ 12 11,500 1,150 0.036 0.504 11,500 1,050 0.03 0.42 10,000 810 0.018 0.336
16 10,000 900 0.022 0.432 | 10,000 800 0.018 0.36 8,900 630 0.011 0.288
20 9,300 730 0.014 0.216 9,300 650 0.012 0.18 8,250 510 0.007 0.144
25 8,600 630 0.007 0.144 8,600 560 0.006 0.12 7,650 440 0.004 0.096
4 15,000 1,730 0.15 0.72 15,000 1,570 0.125 0.6 13,000 | 1,100 0.075 0.48
6 14,000 | 1,670 0.12 0.72 14,000 | 1,450 0.1 0.6 12,000 | 1,070 0.06 0.48
8 13,000 1,450 0.09 0.72 13,000 1,300 0.075 0.6 11,500 | 1,000 0.045 0.48
ROS 10 12,000 | 1,300 0.072 0.612 | 12,000 | 1,150 0.06 0.51 11,000 910 0.036 0.408
12 11,500 1,150 0.044 0.504 11,500 1,050 0.037 0.42 10,000 810 0.022 0.336
16 10,000 900 0.026 0.432 | 10,000 800 0.022 0.36 8,900 630 0.013 0.288
20 9,300 730 0.018 0.216 9,300 650 0.015 0.18 8,250 510 0.009 0.144
25 8,600 630 0.011 0.144 8,600 560 0.009 0.12 7,650 440 0.005 0.096
10 11,500 1,600 0.048 0.9 10,500 1,200 0.04 0.75 10,500 | 1,200 0.024 0.6
RO.2 20 8,900 1,000 0.024 0.54 8,000 740 0.02 0.45 8,000 740 0.012 0.36
25 30 7,650 700 0.012 0.18 6,850 520 0.01 0.15 6,850 520 0.006 0.12
’ 10 11,500 1,600 0.09 0.9 10,500 1,200 0.075 0.75 10,500 | 1,200 0.045 0.6
RO.5 20 8,900 1,000 0.044 0.54 8,000 740 0.037 0.45 8,000 740 0.022 0.36
30 7,650 700 0.013 0.18 6,850 520 0.011 0.15 6,850 520 0.007 0.12
8 9,550 1,500 0.048 1.08 8,600 1,150 0.04 0.9 7,650 830 0.024 0.72
12 9,550 1,500 0.048 1.08 8,600 1,150 0.04 0.9 7,650 830 0.024 0.72
16 8,500 1,200 0.034 0.864 7,650 910 0.028 0.72 6,800 660 0.017 0.576
RO.2 20 7,400 990 0.022 0.734 6,700 750 0.018 0.612 5,950 550 0.011 0.49
25 7,100 830 0.014 0.648 6,400 640 0.012 0.54 5,700 460 0.007 0.432
30 6,900 760 0.01 0.324 6,200 580 0.008 0.27 5,500 420 0.005 0.216
35 6,350 660 0.007 0.216 5,700 500 0.006 0.18 5,100 370 0.004 0.144
12 9,550 1,500 0.072 1.08 8,600 1,150 0.06 0.9 7,650 830 0.036 0.72
16 8,500 | 1,200 0.05 0.864 7,650 910 0.042 0.72 6,800 660 0.025 0.576 °
3 RO3 20 7,400 990 0.032 0.734 6,700 750 0.027 0.612 5,950 550 0.016 0.49 S
’ 25 7,100 830 0.022 0.648 6,400 640 0.018 0.54 5,700 460 0.011 0.432 3
30 6,900 760 0.014 0.324 6,200 580 0.012 0.27 5,500 420 0.007 0.216 lzg\
35 6,350 660 0.011 0.216 5,700 500 0.009 0.18 5,100 370 0.005 0.144 S
12 9,550 1,500 0.09 1.08 8,600 1,150 0.075 0.9 7,650 830 0.045 0.72 n
16 8,500 | 1,200 0.062 0.864 7,650 910 0.052 0.72 6,800 660 0.031 0.576 R
RO5 20 7,400 990 0.04 0.734 6,700 750 0.033 0.612 5,950 550 0.02 0.49 Q
’ 25 7,100 830 0.026 0.648 6,400 640 0.022 0.54 5,700 460 0.013 0.432 X
30 6,900 760 0.018 0.324 6,200 580 0.015 0.27 5,500 420 0.009 0.216 R
35 6,350 660 0.013 0.216 5,700 500 0.011 0.18 5,100 370 0.007 0.144 o
YHARS
Depth of Cut

AE-CPR2-H

1. Use arigid and precise machine and holder.

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

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

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

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

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

7.When RPM are insufficient, please reduce the RPM and feed rates at same ratio as listed above.
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1,E\IJEUJ‘EIIJ (%Eﬁ{:tilfﬂﬂl) Side Milling (Contour Line Finish Milling)

BEH T U/ \— RV BEM AN
REIAA Hardened Steel-Prehardened Steel Hardened Steel Hardened Steel
Work Material PX5-NAK80-SKD61 STAVAX - HPM38 SKH51-YXR7-HAP40
(~45HRC) (~55HRC) (~66HRC)
P LR EDIR TR EDIR HIR EDIR
2| pe | HTR St S 2 Sy | e | 2| 2 RSl
(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
RO.05 1 47,500 680 0.006 0.007 | 40,500 520 0.005 0.006 | 40,500 490 0.003 0.005
1.5 | 45,000 540 0.005 0.006 | 38,000 420 0.004 0.005 | 38,000 400 0.002 0.004
2 42,000 300 0.004 0.006 | 35,500 230 0.003 0.005 | 35,500 220 0.002 0.004
1 43,000 850 | 0.006 0.011 | 38,000 690 0.005 0.009 | 33,500 530 0.003 0.007
1.5 | 40,000 740 0.006 0.011 35,000 590 0.005 0.009 | 30,500 440 0.003 0.007
R0.02 2 36,000 610 | 0.005 0.01 32,000 500 0.004 0.008 | 28,000 370 0.002 0.006
2.5 | 32,000 480 0.004 0.01 28,000 380 0.003 0.008 | 24,500 290 0.002 0.006
03 3 28,000 220 | 0.002 0.008 | 24,500 180 0.002 0.007 | 21,500 130 0.001 0.006
’ 1 43,000 850 0.006 0.011 38,000 690 0.005 0.009 | 33,500 530 0.003 0.007
1.5 | 40,000 740 | 0.006 0.011 | 35,000 590 0.005 0.009 | 30,500 440 0.003 0.007
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 | 1,010 0.007 0.014 | 32,000 780 0.006 0.012 | 28,500 550 0.004 0.01
1.5 39,500 | 1,010 0.007 0.014 | 32,000 780 0.006 0.012 | 28,500 550 0.004 0.01
R0.02 2 37,000 910 0.007 0.014 | 30,500 700 0.006 0.012 | 27,000 500 0.004 0.01
2.5 33,500 750 0.006 0.012 | 27,500 580 0.005 0.01 24,500 410 0.003 0.008
3 30,500 630 0.005 0.01 25,000 480 0.004 0.008 | 22,500 340 0.002 0.006
4 28,500 510 0.002 0.007 | 23,500 390 0.002 0.006 | 20,500 280 0.001 0.005
1 39,500 | 1,010 0.007 0.014 | 32,000 780 0.006 0.012 | 28,500 550 0.004 0.01
0.4 1.5 39,500 | 1,010 0.007 0.014 | 32,000 780 0.006 0.012 | 28,500 550 0.004 0.01
R0.05 2 37,000 910 0.007 0.014 | 30,500 700 0.006 0.012 | 27,000 500 0.004 0.01
3 30,500 630 0.005 0.01 25,000 480 0.004 0.008 | 22,500 340 0.002 0.006
4 28,500 510 0.002 0.007 | 23,500 390 0.002 0.006 | 20,500 280 0.001 0.005
1 39,500 | 1,010 0.012 0.014 | 32,000 780 0.01 0.012 | 28,500 550 0.006 0.01
RO.1 2 37,000 910 0.012 0.014 | 30,500 700 0.01 0.012 | 27,000 500 0.006 0.01
3 30,500 630 0.008 0.01 25,000 480 0.007 0.008 | 22,500 340 0.004 0.006
4 28,500 510 0.005 0.007 | 23,500 390 0.004 0.006 | 20,500 280 0.002 0.005
1 34,500 970 | 0.007 0.018 | 28,500 780 0.006 0.015 | 24,000 580 0.004 0.012
2 34,500 970 0.007 0.018 | 28,500 780 0.006 0.015 | 24,000 580 0.004 0.012
R0.02 3 32,500 820 | 0.007 0.016 | 27,000 660 0.006 0.013 | 22,500 490 0.004 0.01
4 26,500 600 0.004 0.012 | 22,500 480 0.003 0.01 18,500 360 0.002 0.008
5 25,000 490 | 0.002 0.008 | 20,500 390 0.002 0.007 | 17,500 290 0.001 0.006
6 23,000 430 0.001 0.007 | 19,000 340 0.001 0.006 | 16,000 260 0.001 0.005
1 34,500 970 | 0.007 0.018 | 28,500 780 0.006 0.015 | 24,000 580 0.004 0.012
2 34,500 970 0.007 0.018 | 28,500 780 0.006 0.015 | 24,000 580 0.004 0.012
05 | RO.05 3 32,500 820 | 0.007 0.016 | 27,000 660 0.006 0.013 | 22,500 490 0.004 0.01
4 26,500 600 0.004 0.012 | 22,500 480 0.003 0.01 18,500 360 0.002 0.008
5 25,000 490 | 0.002 0.008 | 20,500 390 0.002 0.007 | 17,500 290 0.001 0.006
6 23,000 430 0.001 0.007 | 19,000 340 0.001 0.006 | 16,000 260 0.001 0.005
1 34,500 970 | 0.012 0.018 | 28,500 780 0.01 0.015 | 24,000 580 0.006 0.012
2 34,500 970 0.012 0.018 | 28,500 780 0.01 0.015 | 24,000 580 0.006 0.012
RO.T 3 32,500 820 | 0.012 0.016 | 27,000 660 0.01 0.013 | 22,500 490 0.006 0.01
’ 4 26,500 600 0.007 0.012 | 22,500 480 0.006 0.01 18,500 360 0.004 0.008
5 25,000 490 | 0.005 0.008 | 20,500 390 0.004 0.007 | 17,500 290 0.002 0.006
6 23,000 430 0.004 0.007 | 19,000 340 0.003 0.006 | 16,000 260 0.002 0.005
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BEB- T/ \— KV BEH AER
REA Hardened Steel-Prehardened Steel Hardened Steel Hardened Steel
Work Material PX5-NAK80-SKD61 STAVAX - HPM38 SKH51-YXR7-HAP40
(~45HRC) (~55HRC) (~66HRC)
SR - CEREE  EDERE DIERERE | XD ERE OEFEE  EDIRE
oc | FE I e | ety | | o [ R
2 31,000 | 1,050 0.007 0.022 | 26,500 850 0.006 0.018 [ 24,000 690 0.004 0.014
R0.05 4 26,000 740 0.006 0.014 | 22,000 600 0.005 0.012 | 20,000 490 0.003 0.01
6 22,500 530 0.002 0.011 19,000 430 0.002 0.009 [ 17,000 350 0.001 0.007
0.6 1 31,000 | 1,050 0.014 0.022 | 26,500 850 0.012 0.018 [ 24,000 690 0.007 0.014
RO.T 2 31,000 | 1,050 0.014 0.022 | 26,500 850 0.012 0.018 [ 24,000 690 0.007 0.014
4 26,000 740 0.011 0.014 | 22,000 600 0.009 0.012 | 20,000 490 0.005 0.01
6 22,500 530 0.005 0.011 19,000 430 0.004 0.009 [ 17,000 350 0.002 0.007
2 31,000 | 1,470 0.012 0.024 | 27,500 1,250 0.01 0.02 25,500 930 0.006 0.016
R0.05 4 29,000 | 1,200 0.01 0.024 | 25,500 | 1,050 0.008 0.02 23,500 790 0.005 0.016
6 23,500 850 0.007 0.017 | 21,000 720 0.006 0.014 | 19,500 550 0.004 0.011
2 31,000 | 1,470 0.022 0.024 | 27,500 | 1,250 0.018 0.02 25,500 930 0.011 0.016
08 RO.1 4 29,000 | 1,200 0.018 0.024 | 25,500 1,050 0.015 0.02 23,500 790 0.009 0.016
: 6 23,500 850 0.014 0.017 | 21,000 720 0.012 0.014 [ 19,500 550 0.007 0.011
2 31,000 | 1,470 0.029 0.024 | 27,500 | 1,250 0.024 0.02 25,500 930 0.014 0.016
RO.2 4 29,000 | 1,200 0.024 0.024 | 25,500 | 1,050 0.02 0.02 23,500 790 0.012 0.016
6 23,500 850 0.019 0.017 | 21,000 720 0.016 0.014 | 19,500 550 0.01 0.011
8 22,000 690 0.01 0.012 | 19,500 590 0.008 0.01 18,000 450 0.005 0.008
2 29,500 | 1,680 0.01 0.036 | 26,500 1,410 0.008 0.03 24,500 | 1,130 0.005 0.024
3 27,000 | 1,500 0.01 0.036 | 24,500 | 1,250 0.008 0.03 22,500 | 1,000 0.005 0.024
4 27,000 | 1,500 0.007 0.036 | 24,500 1,250 0.006 0.03 22,500 | 1,000 0.004 0.024
R0.05 6 24,000 | 1,200 0.007 0.032 | 21,500 | 1,000 0.006 0.027 [ 20,000 800 0.004 0.022
8 21,000 950 0.004 0.025 19,000 790 0.003 0.021 17,500 620 0.002 0.017
10 19,500 770 0.004 0.018 | 17,500 640 0.003 0.015 [ 16,500 510 0.002 0.012
12 18,000 670 0.004 0.016 | 16,000 560 0.003 0.013 [ 15,000 440 0.002 0.01
2 29,500 | 1,680 0.024 0.036 | 26,500 1,410 0.02 0.03 24,500 | 1,130 0.012 0.024
3 27,000 | 1,500 0.024 0.036 | 24,500 1,250 0.02 0.03 22,500 | 1,000 0.012 0.024
4 27,000 | 1,500 0.018 0.036 | 24,500 1,250 0.015 0.03 22,500 | 1,000 0.009 0.024
RO.1 6 24,000 | 1,200 0.018 0.032 | 21,500 1,000 0.015 0.027 | 20,000 800 0.009 0.022
8 21,000 950 0.011 0.025 19,000 790 0.009 0.021 17,500 620 0.005 0.017
10 19,500 770 0.007 0.018 | 17,500 640 0.006 0.015 [ 16,500 510 0.004 0.012
12 18,000 670 0.005 0.016 | 16,000 560 0.004 0.013 | 15,000 440 0.002 0.01
1 2 29,500 | 1,680 0.036 0.036 | 26,500 1,410 0.03 0.03 24,500 | 1,130 0.018 0.024
3 27,000 | 1,500 0.036 0.036 | 24,500 1,250 0.03 0.03 22,500 | 1,000 0.018 0.024
4 27,000 | 1,500 0.024 0.036 | 24,500 1,250 0.02 0.03 22,500 | 1,000 0.012 0.024
6 24,000 | 1,200 0.024 0.032 | 21,500 1,000 0.02 0.027 | 20,000 800 0.012 0.022
RO.2 8 21,000 950 0.014 0.025 19,000 790 0.012 0.021 17,500 620 0.007 0.017
10 19,500 770 0.01 0.018 | 17,500 640 0.008 0.015 [ 16,500 510 0.005 0.012
12 18,000 670 0.007 0.016 | 16,000 560 0.006 0.013 [ 15,000 440 0.004 0.01 °
16 14,500 470 0.005 0.012 | 13,000 390 0.004 0.01 12,000 310 0.002 0.008 2
20 12,000 340 0.004 0.011 11,000 280 0.003 0.009 [ 10,000 220 0.002 0.007 E]
2 29,500 | 1,680 0.043 0.036 | 26,500 1,410 0.036 0.03 24,500 | 1,130 0.022 0.024 lzg\
3 27,000 | 1,500 0.043 0.036 | 24,500 | 1,250 0.036 0.03 22,500 | 1,000 0.022 0.024 S
4 27,000 | 1,500 0.036 0.036 | 24,500 1,250 0.03 0.03 22,500 | 1,000 0.018 0.024 n
RO.3 6 24,000 | 1,200 0.036 0.032 | 21,500 | 1,000 0.03 0.027 [ 20,000 800 0.018 0.022 R
8 21,000 950 0.022 0.025 19,000 790 0.018 0.021 17,500 620 0.011 0.017 Q
10 19,500 770 0.014 0.018 | 17,500 640 0.012 0.015 [ 16,500 510 0.007 0.012 i\’-
12 18,000 670 0.011 0.016 | 16,000 560 0.009 0.013 [ 15,000 440 0.005 0.01 R
6 22,500 | 1,450 0.019 0.043 | 21,000 | 1,250 0.016 0.036 [ 19,000 960 0.01 0.029 o
12 R0O.2 8 20,000 | 1,150 0.011 0.034 | 18,500 980 0.009 0.028 | 17,000 760 0.005 0.022
’ 10 18,500 | 1,000 0.006 0.025 | 17,500 860 0.005 0.021 16,000 670 0.003 0.017
RO.3 6 22,500 | 1,450 0.029 0.043 | 21,000 | 1,250 0.024 0.036 | 19,000 960 0.014 0.029

AE-CPR2-H

1. Use arigid and precise machine and holder.
2.When machining carbon steels or hardened steels, using MQL(Minimum Quantity Lubrication / mist coolant) is recommended.
3. The above condition shows an approximate standard for contouring operation(side milling) with a low machining load.
If abnormal cutting sounds, vibration or chattering occur depending on the machining shape, cutting amount, rigidity of the machine or work holding
condition, etc., please adjust the speed, feed and the depth of cut.
4. Adjust the speed, feed rate, and depth of cut if chattering, vibration or abnormal grinding sounds occur.
5. Helical or ramp milling is recommended during the approach of a Z cut.
6. When using a tool with a diameter of @ 0.5 or less, or L/D (aspect ratio) is greater than 10, high loads can cause tool breakage.
Therefore, adjust the cutting conditions based on the machining situation.
7. Adjust the speed, feed rate, and the depth of the cut according to the shape of the work, rigidity of the machine, and how the work is held.
8. When RPM are insufficient, please reduce the RPM and feed rates at same ratio as listed above.
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N FROM ]
ﬁ“ﬁtﬂ‘ﬁ“ (%Eﬁ{:tilfﬂﬂl) Side Milling (Contour Line Finish Milling)

SEEH- TUI\— R BE=E 3 5 5
REIAA Hardened Steel-Prehardened Steel Hardened Steel Hardened Steel
Work Material PX5-NAK80-SKD61 STAVAX - HPM38 SKH51-YXR7-HAP40
(~45HRC) (~55HRQC) (~66HRC)
) SEEE 12D3 SRE | ZDEE SEEE 1%D3
e | e |eTm SR ot || ap | ac Rl
e w (min™) (mm/min) (i) (min™) (mm/min) (i) (mm) (min™) (mm/min) (i)

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

12 |RO3 10 18,500 | 1,000 0.01 0.025 | 17,500 860 0.008 0.021 16,000 670 0.005 0.017
3 22,000 | 1,930 0.007 0.054 | 19,500 | 1,610 0.006 0.045 | 17,000 | 1,160 0.004 0.036

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

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

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

10 17,500 | 1,250 0.005 0.043 | 15,500 | 1,050 0.004 0.036 | 13,500 760 0.002 0.029

12 16,500 | 1,100 0.004 0.037 | 14,500 910 0.003 0.031 12,500 670 0.002 0.025

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

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

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

8 20,000 | 1,500 0.012 0.054 | 17,500 | 1,250 0.01 0.045 | 15,500 910 0.006 0.036
10 17,500 | 1,250 0.011 0.043 | 15,500 | 1,050 0.009 0.036 | 13,500 760 0.005 0.029
12 16,500 | 1,100 0.007 0.037 | 14,500 910 0.006 0.031 12,500 670 0.004 0.025

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

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

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

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

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

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

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

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

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

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

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

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

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

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

8 16,500 | 1,850 0.018 0.072 | 16,000 | 1,600 0.015 0.06 15,000 | 1,350 0.009 0.048
10 15,500 | 1,650 0.018 0.072 | 15,500 | 1,450 0.015 0.06 14,500 | 1,200 0.009 0.048
12 14,500 | 1,500 0.018 0.065 | 14,500 | 1,300 0.015 0.054 | 13,500 | 1,050 0.009 0.043
16 13,000 | 1,150 0.011 0.05 12,500 | 1,000 0.009 0.042 | 12,000 830 0.005 0.034
20 12,000 940 0.007 0.036 | 11,500 820 0.006 0.03 11,000 680 0.004 0.024
25 11,000 800 0.005 0.032 | 11,000 700 0.004 0.027 | 10,000 580 0.002 0.022
R0O.2 4 18,000 | 2,200 0.024 0.072 | 17,500 | 1,930 0.02 0.06 16,500 | 1,630 0.012 0.048
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BEB- T/ \— KV BEH AER
REA Hardened Steel-Prehardened Steel Hardened Steel Hardened Steel
Work Material PX5-NAK80-SKD61 STAVAX - HPM38 SKH51-YXR7-HAP40
(~45HRC) (~55HRC) (~66HRC)
pFE OEEE XDEE B [EDEE | W cmEE xoEE
I ;Sglene Ej) (mlr:ﬁlen(iin) (i) (Snale: ?)I (mlr::/en('j\in) i) (mm) (Sglene g) (ml;f/en('jlin) iz
6 17,500 | 2,070 0.024 0.072 | 17,000 | 1,800 0.02 0.06 16,000 | 1,530 0.012 0.048
8 16,500 | 1,850 0.024 0.072 | 16,000 | 1,600 0.02 0.06 15,000 | 1,350 0.012 0.048
10 15,500 | 1,650 0.024 0.072 | 15,500 | 1,450 0.02 0.06 14,500 | 1,200 0.012 0.048
R0.2 12 14,500 | 1,500 0.024 0.065 | 14,500 | 1,300 0.02 0.054 | 13,500 | 1,050 0.012 0.043
16 13,000 | 1,150 0.014 0.05 12,500 | 1,000 0.012 0.042 [ 12,000 830 0.007 0.034
20 12,000 940 0.01 0.036 | 11,500 820 0.008 0.03 11,000 680 0.005 0.024
25 11,000 800 0.007 0.032 | 11,000 700 0.006 0.027 [ 10,000 580 0.004 0.022
4 18,000 | 2,200 0.036 0.072 | 17,500 | 1,930 0.03 0.06 16,500 | 1,630 0.018 0.048
6 17,500 | 2,070 0.036 0.072 | 17,000 | 1,800 0.03 0.06 16,000 | 1,530 0.018 0.048
8 16,500 | 1,850 0.036 0.072 | 16,000 | 1,600 0.03 0.06 15,000 | 1,350 0.018 0.048
RO3 10 15,500 | 1,650 0.036 0.072 | 15,500 | 1,450 0.03 0.06 14,500 | 1,200 0.018 0.048
2 12 14,500 | 1,500 0.036 0.065 | 14,500 | 1,300 0.03 0.054 [ 13,500 | 1,050 0.018 0.043
16 13,000 | 1,150 0.022 0.05 12,500 | 1,000 0.018 0.042 | 12,000 830 0.011 0.034
20 12,000 940 0.014 0.036 | 11,500 820 0.012 0.03 11,000 680 0.007 0.024
25 11,000 800 0.011 0.032 | 11,000 700 0.009 0.027 | 10,000 580 0.005 0.022
4 18,000 | 2,200 0.06 0.072 | 17,500 | 1,930 0.05 0.06 16,500 | 1,630 0.03 0.048
6 17,500 | 2,070 0.06 0.072 | 17,000 | 1,800 0.05 0.06 16,000 | 1,530 0.03 0.048
8 16,500 | 1,850 0.06 0.072 | 16,000 | 1,600 0.05 0.06 15,000 | 1,350 0.03 0.048
ROS 10 15,500 | 1,650 0.06 0.072 | 15,500 | 1,450 0.05 0.06 14,500 | 1,200 0.03 0.048
12 14,500 | 1,500 0.06 0.065 | 14,500 | 1,300 0.05 0.054 | 13,500 | 1,050 0.03 0.043
16 13,000 | 1,150 0.036 0.05 12,500 | 1,000 0.03 0.042 [ 12,000 830 0.018 0.034
20 12,000 940 0.024 0.036 | 11,500 820 0.02 0.03 11,000 680 0.012 0.024
25 11,000 800 0.018 0.032 | 11,000 700 0.015 0.027 [ 10,000 580 0.009 0.022
10 13,000 | 1,850 0.024 0.09 13,000 | 1,400 0.02 0.075 [ 12,000 | 1,350 0.012 0.06
RO.2 20 10,000 | 1,150 0.014 0.062 | 10,000 890 0.012 0.052 9,450 830 0.007 0.042
25 30 8,500 930 0.007 0.036 8,500 720 0.006 0.03 8,000 670 0.004 0.024
’ 10 13,000 | 1,850 0.06 0.09 13,000 | 1,400 0.05 0.075 [ 12,000 | 1,350 0.03 0.06
RO.5 20 10,000 | 1,150 0.036 0.062 | 10,000 890 0.03 0.052 9,450 830 0.018 0.042
30 8,500 930 0.018 0.036 8,500 720 0.015 0.03 8,000 670 0.009 0.024
8 12,000 | 2,000 0.024 0.096 | 11,000 | 1,400 0.02 0.08 10,000 | 1,100 0.012 0.064
12 12,000 | 2,000 0.024 0.096 | 11,000 | 1,400 0.02 0.08 10,000 | 1,100 0.012 0.064
16 10,500 | 1,600 0.024 0.096 9,600 | 1,150 0.02 0.08 9,000 880 0.012 0.064
R0.2 20 9,300 | 1,350 0.024 0.077 8,400 940 0.02 0.064 7,850 730 0.012 0.051
25 8,900 | 1,100 0.014 0.058 8,050 800 0.012 0.048 7,550 610 0.007 0.038
30 8,600 | 1,000 0.01 0.048 7,800 720 0.008 0.04 7,300 560 0.005 0.032
35 7,950 880 0.007 0.043 7,200 630 0.006 0.036 6,750 480 0.004 0.029
12 12,000 | 2,000 0.036 0.096 | 11,000 | 1,400 0.03 0.08 10,000 | 1,100 0.018 0.064
16 10,500 | 1,600 0.036 0.096 9,600 | 1,150 0.03 0.08 9,000 880 0.018 0.064
3 RO3 20 9,300 | 1,350 0.036 0.077 8,400 940 0.03 0.064 7,850 730 0.018 0.051 g
’ 25 8,900 | 1,100 0.022 0.058 8,050 800 0.018 0.048 7,550 610 0.011 0.038 )
30 8,600 | 1,000 0.014 0.048 7,800 720 0.012 0.04 7,300 560 0.007 0.032 2
35 7,950 880 0.011 0.043 7,200 630 0.009 0.036 6,750 480 0.005 0.029 g
12 12,000 | 2,000 0.06 0.096 | 11,000 | 1,400 0.05 0.08 10,000 | 1,100 0.03 0.064 ;
16 10,500 | 1,600 0.06 0.096 9,600 | 1,150 0.05 0.08 9,000 880 0.03 0.064 o
RO 20 9,300 | 1,350 0.06 0.077 8,400 940 0.05 0.064 7,850 730 0.03 0.051 g
’ 25 8,900 | 1,100 0.036 0.058 8,050 800 0.03 0.048 7,550 610 0.018 0.038 2
30 8,600 | 1,000 0.024 0.048 7,800 720 0.02 0.04 7,300 560 0.012 0.032 K
35 7,950 880 0.018 0.043 7,200 630 0.015 0.036 6,750 480 0.009 0.029 :a
ai": "7 |
PhARS Z .
Depth of Cut s, |

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.

&



REEHRAEEIYFIIV
OYIRYIR—=II1LT

EmELLETA27

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

AE-LNBD-H
1 PSR DEH

Thickness at the center

DB ZEEL TBHTETR-IVERDDIOINYF v EY I %= HH|

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

2| BNER—ILREBE

Superior ball R precision

180 EE LI RIBEZRIR (PA18R) [ & ‘n

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

3| HEAERT+ 7 FOY THZAR

Teardrop-shaped outer periphery

BNy IT—NNICKDRTOHHEIEED AE-LNBD-H Cﬁﬁﬁal
UUbHIHEIE N, RIIBLLE. INTEEE
hife k

- Strong back taper geometry enables milling by

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

A1 RBULERET 47 ROy TRKRTIESHDEREA

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

A BN v I ORE

Superior shank accuracy

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

5] 3EB{EIR 0w

Smooth Surface Treatment (refer p.41)

=T« VI REDOFRLEICKD . INTEMHEEHE L (RO.3LL L)

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

6 EERNVI—-Y3aYy

Abundant variations

261714 7 1.(R0.05 ~ R3) THRELWAINTICX AT 88

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

8




”uI 5-“_ 9 Cutting Data

v-91=9)| |l SKD11(60HRC) ICHBWVT. BELICEEHLD

Stable Performance Stable wear transition in SKD11 (60 HRC)

0.10
@EATE AE-LNBD-H okt (mm)
Tool R1X10X4 Competitor
) 0.08
Work Material SKD11(60HRC) "
BIETTE EEHIMT IF
Milling Method Scanning Line Cutting g 0.06
CIHERE : o i
Cutting Speed 107m/min(17,000min™) 'Il? o
A 1,400mm/min (0.041mm/t) :
hARE - — " 00
Depth of Cut ap=0.05mm Pf=0.1mm
e 70— , . . . .
Coolant Air-blow 0 0 100 150 200 250
(IR TR Y= T (HSK32) T (m
Machine Vertical Machining Center < Milling Length

= AE-LNBD-H — fiittl@A — fthit@mB
Competitor Competitor

ISE R E545 « R DH31-SICBUVT ., EBNEMAEER

Long Tool Life Enables superior durability in hot die steel DH31-S

(mm)
ERATE AE-LNBD-H feits mm 006
Tool R1X10X4 Competitor

0.05

HREIR R
Work Material DH31-S(43HRC) -
EIHIAEE Ry M i 004
Milling Method Pocket Milling g
PIELRE . - 5% 003
Cutting Speed 88m/min(14,000min™") fﬂ%
donils 1,000mm/min(0.036mm/t) z 002
THARE _ _ " oot
Depth of Cut ap=0.05mm Pf=0.1mm
SRHA] I7Jo— 0
Coolant Air-blow 40 80 120 160 200 240 (1
{EFAtE By =9t % (HSK63) IS Milling Length
Machine Horizontal Machining Center AE-LNBD-H it 2 A fthit S B

Competitor Competitor

aiupy)| Nl STAVAX(53HRC) [CBUV\T, BIFEmAEE N IEEEIR

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

5 (mm) 0.10
EHRAIE AE-LNBD-H {4t @
Tool R1X10X4 Competitor E:
HeH 0.08 <
Work Material STAVAX(S3HRC) - %
BIEIAE FEEHRINT IF §
Milling Method Scanning Line Cutting g 0.06 N
GBI : - % D
Gt Coeed 150m/min(24,000min™") m,? 004 g\
clonls 2,400mm/min (0.05mm/t) E 3
eed 5 R
SAS 0.02
e ap=0.05mm Pf=0.1mm N T
Depth of Cut (m| a
EDHIEA I7Jo— 0 ) 1 ) o
Coolant Air-blow 100 200 300 2
fEFtE MRV =I5 (HSK32) DB Wiling Length -
Machine Vertical Machining Center = AE-LNBD-H =— {thttf@A — {thitt@B I-I<J

Competitor Competitor

AE-LNBD-H fth#1 58 A Competitor fth#t & B Competitor




T Y OVIRYIR=IIALT 2fiutel k ball type high precision finishi
EEEMRRBET Y RS ) D203 7R o7 i g tolone ion recioy iing A

The A Brand

R R
] D R (AN | SPEED
- - v = FEED
A E L N B D H CAREE ourorey £0003 +0005  h4 FIT 30 pes-py

RE=0.25 0.25<RE

<
el
©
DN
@
DCON

LF

=z

o Type2 Z g
e - 2 I S t——— ¥
W J ‘

Bfi:mm  Unit:mm

NI IO IO <5 | 0% | | | BE THEE ~ GoisctHISEANRLET px| wm | mems
EDP No. RE X LU X DCON APMX DN 8k 05° 1° 15° 2° 3° Type Stock (Yen)
3056100 | R0.05 X 0.2 X4 7.5 14.7° 0.2 0.21 | 0.21 | 0.22 | 0.23 @ | 10,200
3056101 | R0O.O5X 0.3 X4 | 45 |0.08| 76 | 0.09 | 1452° | 03 031032033035 1 |A|@] 8980
3056102 | R0.05 X 0.5 X4 7.8 14.07° | 0.53 | 0.56 | 0.59 | 0.62 | 0.67 ® | 9740
3056103 | RO.1 X 0.3 X4 7.4 1459° | 0.3 0.31 | 032 | 0.32 | 0.34 ® 6210
3056104 | R0O.1 X 0.5 X4 7.6 14.12° | 0.53 | 0.56 | 0.58 | 0.61 | 0.65 ® 6210
3056105 | R0O.1 X 0.75 X4 7.9 13.74° | 0.79 | 0.83 | 0.87 | 0.9 0.96 ® 6210
3056106 | R0.1 X 1 X4 8.1 13.33° ® 6210
3056107 | R0.1 X 1 X6 11.9 13.86° 106 | 11111151 119 | 1.27 ® | 33850
3056108 | R0O.1 X 1.25X4 | 45 |0.16| 84 | 0.19 | 1294° | 132 | 138 | 143 | 147 | 159 | 1 |A | @| 6,79
3056109 | RO.1 X 1.5 X4 8.6 12.58° | 158 | 165 | 1.7 1.76 | 1.9 ® 679
3056110 | RO.1 X 1.75 X4 8.9 12.23° | 1.85 | 191 | 198 | 2.05 | 2.21 ® | 7540
3056111 | RO.1 X 2 X4 9.1 11.9° 211 | 218 | 226 | 234 | 2.52 @® | 7540
3056112 | R0O.1 X 2.5 X4 9.6 11.29° | 263 | 272 | 281 | 291 | 3.14 @® | 38240
3056113 | RO.1 X 3 X4 10.1 10.74° | 3.14 | 325 | 336 | 349 | 3.76 @® 38850
3056114 | R0O.15X 0.5 X4 7.4 14.22° | 0.52 | 0.54 | 0.56 | 0.59 | 0.63 ® 6210
3056115 | R0O.15X 0.6 X4 7.5 14.04° | 063 | 0.65 | 0.68 | 0.7 0.75 ® 6210
3056116 | R0.15 X 0.75 X4 7.7 13.77° | 0.78 | 0.82 | 0.85 | 0.88 | 0.93 @ 6210
3056117 | RO.15X 1 X4 7.9 1335° | 1.05 | 1.09 | 113 | 1.16 | 1.25 @ 6210
3056118 | R0.15 X 1.25 X4 8.2 1295 | 131 | 136 | 14 145 | 1.56 @ | 6,640
3056119 | RO.15X 1.5 X4 8.4 12.57° @ | 6,640
3056120 | RO.15X 1.5 X6 12.2 13.33° 157 | 163 | 168 | 174 | 187 ® | 9300
3056121 | R0.15 X 1.75 X4 45 024 8.7 0.285 12.22° | 183 | 1.9 1.96 | 2.03 | 2.18 1 1A @® | 6,640
3056122 | RO.15X 2 X4 ’ 8.9 ’ 11.88° | 209 | 2.16 | 224 | 231 | 249 @® | 6,640
3056123 | R0.15 X 2.25 X4 9.2 11.56° | 235 | 243 | 251 | 26 2.8 ® 679
3056124 | R0O.15X 2.5 X4 9.4 11.26° | 261 | 2.7 279 | 289 | 3.11 ® 679
3056125 | RO.15X 3 X4 9.9 10.7° 313 | 323 | 334 | 346 | 3.73 ® 679
3056126 | R0O.15X 3.5 X4 104 10.19° | 3.65 | 3.77 | 39 4.04 | 435 @ | 6,980
3056127 | RO.15X 4 X4 10.9 9.73° | 416 | 43 445 | 461 | 497 @ 6,980
3056128 | R0O.15 X 4.5 X4 114 9.31° | 468 | 484 | 501 | 519 | 56 @® | 7540
3056129 | RO.15X 5 X4 11.9 8.92° | 5.2 537 | 556 | 576 | 6.22 @ 7540
- PAOVDFHBIEp. 122 TE TS, See p.12 for explanation of icons. O =iR#E{EEm @=Standard stock item

EF1IT—UABEARaCHTRIRENR (Le) 3 p.92 ZBR TV, HEHLZVEDRIFSELERLET,

Note: Please refer to p.92 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

FREDMEBMIICHBHEADLCEELIY RSV

used in EDM FHBIE
‘ ) TH505
AE-LNBD-N BfEt L0092y ok—bs47 | A e
2-flute high-precision finishing long neck ball type The A Brand
3 = et }
— g BN TERE
Excellent machined surface accuracy
EEOMEMILICERTZMERZ/N U FKERECMITS | -
SAEEMEA DLCBE I KL NUOBN G T
Copper electrodes used for die-sinking electric discharge machining (EDM) can be machined J

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

8



A

The A Brand

m BWA:mm  Unittmm
TN ISP NN < | % | | | EE FHRE ~ GornonnISRENRLT mnk | mm | mems

EDP No. RE X LU X DCON LF APMX DN gk 05° 1 15° F 3° Type Stock (Yen)
3056130 | R0.2 X 0.5 X4 72 1427°| 051 053] 055] 057 06 ® 4280
3056131 | R0.2 X 0.75 X 4 75 13.8° | 0.78 | 0.81| 083 0.86| 091 ® 4280
3056132 | R0.2 X 0.8 X4 75 13.71° | 0.83 | 0.86| 0.89| 092 | 097 ® | 4280
3056133 | R02 X 1 x4 7.7 13.37° ® | 4280
3056134 | R02 X 1 X6 15 13.91°| 104 108 111 1151 1.2 ® | 6260
3056135 | R0.2 X 1.5 X4 8.2 12.57° | 156 | 1.62| 167 | 1.72| 1.84 ® | 4340
3056136 | R02 X 2 X4 8.7 11.86° ® | 43%
3056137 | R02 X 2 X6 | ,. | 5 |125 | (.o | 1282 e I I I A l®] 6530
3056138 | R0O.2 X 2.5 x4 3o | % 1122° | 26 | 268| 277 | 287 | 3.09 ® 45610
3056139 | R02 X 3 x4 9.7 10.65° | 3.12 | 322 | 333 | 345 371 ® 4870
3056140 | R0.2 X 3.5 x4 10.2 10.14° | 363 | 3.75| 3.88| 402 433 ® 5300
3056141 | R02 X 4 X4 107 967° | 415 | 429| 444| 459| 495 ® 5300
3056142 | R0.2 X 45 x4 12 924 | 467 | 482| 499| 517| 557 ® | 5540
3056143 | R02 X 5 x4 17 8.85 | 519 | 536| 554| 574 619 ® | 5540
3056144 | R0.2 X 55 X4 122 849° | 57 | 589] 6.1 | 632| 681 ® 6210
3056145 | R02 X 6 X4 12.7 815 | 622 | 643| 6.65| 689 7.44 ® 6450
3056146 | R0.25 X 0.75 X 4 73 1384° | 077 | 08 | 082 0.84| 089 ® 4200
3056147 | R025 X 1 X4 7.6 1339° | 1.03 | 107 1.1 | 1.13| 1.2 ® 4200
3056148 | R0.25 X 1.5 X4 8.1 1256" | 155 | 16 | 165 1.7 | 1.82 ® 4200
3056149 | R0.25 X 2 x4 86 11.84° | 207 | 214 | 221 228 244 ® | 4200
3056150 | R0.25 X 2.5 X4 9.1 11.19° | 259 | 267 | 2.76| 2.85| 3.06 ® | 4200
3056151 | R0.25 X 3 x4 96 10.61° | 3.11 | 321 331 343 | 368 ® 4200
3056152 | R0.25 X 3.5 X4 10.1 10.08° | 363 | 3.74| 387 | 4 | 431 ® 4200
3056153 | RO.25% 4 x4 | , | o [106 | | 96 | 414 428 442| 458  493| , | , @ 4200
3056154 | R0.25 X 45 X4 A% 9.17° | 466 | 481 | 498| 515| 555 ® | 4340
3056155 | R025 X 5 X4 16 877°| 518 535| 553| 573| 6.17 ® 4340
3056156 | R0.25 X 55 X4 12.1 841° | 569 | 588 609 63 | 679 ® 4430
3056157 | R0.25 X 6 X4 126 807° | 621 | 642| 6.64| 688 7.41 ® | 4430
3056158 | R0.25 X 7 X4 136 748 | 724 | 749| 7.75| 803| 866 ® 4310
3056159 | R0.25 X 8 x4 146 696" | 828 | 856| 886| 9.18| 9.9 ® | 43840
3056160 | R0.25 X 9 x4 156 651° | 931 | 9.63| 9.96|10.33 | 11.14 ® 5750
3056161 | R0.25 X 10 X4 16.6 6.12° | 1034 | 107 | 11.07 | 11.48 | 12.39 ® | 6450
3056162 | R0.3 X 0.75 X4 7.1 138° | 076 | 0.78| 08 | 0.81| 085 ® | 35%
3056163 | R03 X 1 x4 73 1334 | 1.02| 1.05| 1.07| 1.1 | 1.16 ® 35%
3056164 | R03 X 1.2 x4 75 1299° | 123 | 126 129 133 | 141 ® 3320
3056165 | R03 X 1.5 x4 7.8 125° | 154 | 158| 163| 168 1.78 ® | 3240
3056166 | R03 X 2 x4 83 11.76° ® | 3240
3056167 | R0.3 X 2 X6 12.1 Tager | 2| 22| Al a2l ® | 4980
3056168 | R0.3 X 2.5 X4 8.8 11.1° | 257 | 265| 274 283| 3.03 o 3320 |E
3056169 | R0.3 X 3 x4 93 10.51° o 330 [
3056170 | R0.3 X 3 X6 13.1 183 | 09| 319] 329] 34 | 365 o 5110 [
3056171 | R0.3 X 35 X4 9.8 998" | 361 | 372| 3.84| 398| 427 ® 340 K
3056172 | R03 X 4 x4 103 9.5° ® 3450 |
3056173 | RO3 X 4 X6 14.1 1 Wl azl| s | 59| A ® 5270 N
3056174 | R03 X 45 x4 05 1108 | (oo | 906 | 464 | 479 495| 513| 551| . |, (@ 3450 [N
3056175 | R03 X 5 x4 °m3 | 867° | 516 532| 551| 57 | 6.14 o 3450 | [I§
3056176 | R0.3 X 55 x4 138 83 | 567 | 586 606| 628 6.76 ® 3450 | BN
3056177 | R03 X 6 x4 123 7.96° | 6.19 | 639 661 6.85| 7.38 ® 3450 L
3056178 | R0.3 X 65 X4 12.8 765 | 671 | 693| 7.17| 742| 8 ® | 3450
3056179 | R03 X 7 X4 133 737° | 722 746| 772] 8 | 862 ® | 3,900
3056180 | R03 X 7.5 x4 138 71° | 774 8 | 828 857| 924 ® | 3,900
3056181 | R03 X 8 x4 143 6.85 | 826 | 853 883| 9.15| 9.86 @ 4610
3056182 | R03 X 85 x4 148 662" | 877 | 9.07| 938 9721049 ® 4660
3056183 | R03 X 9 x4 153 641° | 929| 96 | 994|103 |11.11 ® 479
3056184 | R0.3 X 95 x4 15.8 62" | 9.81|10.14 1049|1087 | 11.73 ® 479
3056185 | R0.3 X 10 x4 163 6.01° | 10.32 | 10.67 | 11.05 | 11.45 | 12.35 ® 479
3056186 | RO3 X 11 X4 | 173 567° | 1136 | 11.74 | 12.16 | 12.6 | 13.59 ® 5110
3056187 | R0.3 X 12 X4 183 536 | 1239 | 12.81 | 13.26 | 13.75 | 14.84 ® 529

@ =1Z#EER @ =Standard stock item

= @

AE-LNBD-H



T Y OVIRYIR=IIALT 2fiutel k ball type high precision finishi
EEEMRRBET Y RS ) D203 7R o7 i g tolone ion recioy iing A

The A Brand

R R
vy v NI KII NN ED
A E - L N B D - H CARBIE ouRoREY 0003 <0005  hé AT 30" pos-pi02

RE=0.25 0.25<RE

4
| Typel z /& 5 §
S g % B e — F
\ &1 |apm
LU
LH
LF
4
- ] Type2 S §
ehumm 2 I e S — ¥
APMX
) J ‘
LF
m Bfi:mm Unit:mm
s . , N D—URRAalCHTRIREMR Le E1 e X
Y—JUNo. [f-Il¥EXETRXY VIR ESIAPE] LH BR TH5AE EffL‘ective Iec:wgth by inclined angles € I | EE | SEMmE
EDP No. RE X LU X DCON LF APMX DN Gk 05° 1° 15° > 3° Type Stock (Yen)
3056188 | R0.4 X 1 X4 7 13.41° 1.02 | 1.04| 1.06| 1.08| 1.14 o 3,500
3056189 | R0.4 X 15 X4 7.5 12.52° 153 | 157 | 162 ] 166| 1.76 [ J 3,500
3056190 | R04 X 2 X4 8 11.74° @ | 3,240
3056191 | R04 X 2 X6 11.7 12.81° 2051 211 217 223 238 @ | 4,980
3056192 | R04 X 25 X4 8.5 11.04° | 257 | 264 | 272 | 281 3 [ 3,500
3056193 | R04 X 3 X4 9 1042° | 3.09 | 3.18| 3.28 | 338, 3.62 o 3,500
3056194 | R0.4 X 4 X4 | 45 06 10 0.75 9.37° | 412 | 425| 439 | 453| 487 1 1A o 3,500
3056195 | R04 X 5 X4 RN ’ 851" | 515 | 532 | 549 | 568 | 6.11 o 3,500
3056196 | R04 X 6 X4 12 7.8° 6.19 | 639 | 6.6 6.83 | 7.35 [ J 3,500
3056197 | R04 X 7 X4 13 719° | 722 | 746 | 7.71| 798| 8.6 o 3,500
3056198 | R0.4 X 8 X4 14 6.67° | 825 | 853 | 882| 9.13| 9.84 [ J 3,500
3056199 | R04 X 9 X4 15 6.22° | 9.29 | 9.6 9.93 110.28 | 11.08 @ | 4,010
3056200 | R0.4 X 10 X4 16 5.83° | 10.32 | 10.67 | 11.04 | 11.43 | 12.32 @ 4610
3056201 | R0.4 X 12 X4 | 50 18 5.18° | 12.39 | 12.81 | 13.25 | 13.73 | 14.81 ® 4610
3056202 | R0.5 X 15 X4 7.1 12.54° 153 | 157 | 1.6 1.64 | 1.73 o 2,780
3056203 | R0O.5 X 2 X4 7.6 11.71° [ J 2,780
3056204 | R0.5 X 2 X6 11.3 12.83° e IR ® 4430
3056205 | R0.5 X 25 X4 8.1 1097° | 256 | 264 | 271 | 279 | 298 [ J 2,780
3056206 | R0.5 X 3 X4 8.6 10.33° [ J 2,780
3056207 | R0.5 X 3 X6 12.3 11.8° 3081 317 327 337 36 @ | 4430
3056208 | R0.5 X 4 X4 9.6 9.23° [ J 3,080
3056209 | R0.5 X 4 X6 133 10.91° 4121 4241 438 452| 484 ® 4870
3056210 | R0.5 X 5 X4 10.6 8.35° [ J 3,080
3056211 | RO5 X 5 X6 45 143 10.15° 5.15 | 531 | 548 | 5.67| 6.08 ® 4870
3056212 | R0.5 X 6 X4 11.6 7.62° [ J 3,320
3056213 | R0.5 X 6 X6 15.3 9.49° 6.18 | 638 659 682 7.33 [ J 5,110
3056214 | R0.5 X 7 X4 12.6 7 [ J 3,320
3056215 | R0.5 X 7 X6 0.8 |16.3 | 0.95 8.91° 722 | 745|717 A 1 |Al@ 5,110
3056216 | R0.5 X 8 X4 13.6 6.48° [ J 3,320
3056217 | R0.5 X 8 X6 17.3 8.39° 8.2>| 852 881 912 981 [ J 5,110
3056218 | R0.5 X 9 X4 14.6 6.03° | 9.28 | 9.59| 992 |10.27 | 11.06 [ J 3,320
3056219 | R0O.5 X 10 X4 15.6 5.64° [ J 3,320
3056220 | R0.5 X 10 X6 | 50 19.3 7.52° 1032 11066 1 11.02 11142 12.3 o 5,110
3056221 | R0.5 X 12 X4 | 45 17.6 499° | 1238 | 12.8 |13.24|13.72 | 14.79 [ J 3,320
3056222 | R0.5 X 13 X4 18.6 471° | 13.42 | 13.87 | 14.35 | 14.87 | 16.03 [ J 3,900
3056223 | R0.5 X 14 X4 | 50 19.6 4.47° | 1445 | 14.94 | 1546 | 16.02 | 17.27 [ J 3,900
3056224 | R0.5 X 16 X4 21.6 4.05° | 16.52 | 17.08 | 17.67 | 18.32 | 19.76 @ | 4610
3056225 | R0.5 X 18 X4 55 23.6 3.7° 18.59 [19.22 | 19.89 | 20.62 | 22.24 @®| 4610
3056226 | R0.5 X 20 X4 25.6 3.41° | 20.65 | 21.36 | 22.11 | 22.92 | 24.73 [ J 5,620
3056227 | R0O.5 X 22 X4 27.6 3.16° [ J 5,620
3056228 | R0O.5 X 22 X6 60 31.3 4.62° 2272 1235 | 243225222722 [ J 8,400
- PAOVDFHBAEp.12ETE TS, See p.12 for explanation of icons. © = RE7Bm @=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.

o mEta 4
Actual Effective Length

S

ok | T

Interference
Angle

a
D=2
HIfCH

Inclined
Angle

A

The A Brand

B{iI:mm Unit:mm

- X 3 E1
N RTINS < || | | EE THEE C Gor oo OREMRIET mk | mm | s
EDP No. RE X LU X DCON LF APMX DN 8k 05° 'E 15° >° 3 Type Stock (Yen)
3056229 | R0.6 X 2 X4 7.3 11.67° [ ) 4,170
3056230 | R0.6 X 2 X6 11.1 12.86° 208 | 217 224\ 232] 245 ([} 6,210
3056231 R0.6 X 24 X4 7.7 11.04° 2.51 2.61 2.7 2.78 | 295 L 4,170
3056232 | R0.6 X 2.5 X4 7.8 10.9° 2.61 271 281 | 289| 3.07 [ ) 4,170
3056233 | R0.6 X 3 X 4 8.3 10.22° 3.14 | 3.26| 337 | 347 | 3.69 [ J 4,170
3056234 | R0O.6 X 4 X4 | 45 9.3 9.08° [ J 4,170
3056235 | R06 X 4 X6 13.1 10.87° 4191 434 447 462| 494 [} 6,210
3056236 | R0.6 X 6 X4 1 113 | 1.15 7.42° 6.27 | 648 | 669 | 692| 742 | 1 Al@® 4,540
3056237 | R0.6 X 8 X4 13.3 6.27° 835 | 8.62| 891 9.22 | 9.91 [ ) 4,540
3056238 | R0.6 X 10 X4 15.3 543° ] 1042 |10.76 | 11.12 | 11.52 | 124 [ ) 4,540
3056239 | R0.6 X 12 X4 17.3 478 | 1248 | 129 |13.34|13.82|14.88 [ ) 4,540
3056240 | R0.6 X 14 X4 50 19.3 428° | 1455 | 15.04 | 1556 | 16.12 | 17.37 [ ) 4,540
3056241 | R06 X 16 X4 21.3 3.87° | 16.62 | 17.18 | 17.77 | 18.42 | 19.85 [ ) 5,300
3056242 | R0O.6 X 18 X4 55 23.3 3.53° | 18.69 | 19.32 | 19.99 | 20.71 | 22.34 ( ] 5,860
3056243 | R0.6 X 20 X4 25.3 3.24° | 20.75 | 21.45 | 22.21 | 23.01 | 24.83 o 6,530
3056244 | R0.75 X 2 X4 6.8 11.61° 208 | 215 | 222 | 229 | 241 o 3,210
3056245 | R0.75 X 2.5 X4 7.3 10.76° 2.6 2.7 279 | 2.87| 3.03 [ ) 3,210
3056246 | R0.75 X 3 X4 7.8 10.03° [ ) 3,210
3056247 | R0.75 X 3 X6 11.5 11.75° S| B e | San | 8 [} 5,220
3056248 | R0.75 X 4 X4 8.8 8.81° 418 | 433 | 446 | 459| 49 [ ) 3,210
3056249 | R0.75 X 5 X4 9.8 7.86° [ ) 3,210
3056250 | RO.75X 5 X6 | 45 13.5 9.97° Ss | B e I ( ] 5,220
3056251 | RO.75X 6 X4 10.8 7.09° [ ) 3,210
3056252 | R0O.75X 6 X6 14.5 9.26° ez BT @l | Gl 73 [} 5,220 g
3056253 | R0.75 X 8 X4 12.8 5.93° o 3,320 =
3056254 | RO.J5 X 8 X6 1.2 165 1.45 811° 834 | 861 | 889| 9.19| 987 | 1 A ° 5220 F
3056255 | R0.75 X 10 X4 14.8 5.09° | 1041 | 10.75 | 11.11 | 11.49 | 12.36 [ ) 3,610 g
3056256 | R0.75 X 12 X4 16.8 446° | 12.48 | 12.89 | 13.32 | 13.79 | 14.84 [ ) 3,900 n
3056257 | R0.75 X 14 X4 50 18.8 3.97° | 1455 | 15.03 | 15.54 | 16.09 | 17.33 [ ) 3,900 R
3056258 | R0.75 X 16 X4 20.8 3.58° | 16.61 |17.17 | 17.76 | 18.39 | 19.82 [ ) 3,900 D
3056259 | R0.75 X 18 X4 55 22.8 3.25° | 18.68 | 19.3 |19.97 | 20.69 | 22.3 [ J 3,900 {2
3056260 | R0.75 X 20 X4 24.8 2.98° | 20.75 | 21.44 | 22.19 | 22.99 o 3,900 Q
3056261 | R0.75 X 22 X4 | 60 26.8 2.75° | 22.82 | 23.58 | 24.41 | 25.29 o 3,900 o
3056262 | R0.75 X 25 X4 | 65 29.8 247° | 25.92 | 26.79 | 27.73 | 28.74 - [ ) 3,900
3056263 | R0.75X30 X4 | 70 34.8 2.11° | 31.08 | 32.14 | 33.27 | 34.49 [ ) 3,900
3056264 | R0.8 X 4 X4 8.6 8.72° 418 | 432 | 445| 459 | 4.88 [ ) 4,540
3056265 | R0.8 X 8 X4 | 45 12.6 5.81° 834 | 8.6 888 | 9.18| 9.86 @ 4,540
3056266 | R0.8 X 12 X4 1.3 /16,6 | 1.55 435° | 1248 | 12.88 |13.32|13.78 1483 | 1 Al@® 4,540
3056267 | R0.8 X 16 X4 | 50 20.6 3.47° | 16.61 |17.16 | 17.75 | 18.38 | 19.8 [ J 4,540
3056268 | R0.8 X20 X4 | 55 24.6 2.89° | 20.75 | 21.44 12218 |1 2298 | — [ J 4,540
@ =1Z#EER @=Standard stock item
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3056269 | R1 X 25 X4 6.7 1046° | 261 | 2.74| 287 | 3 3.28 [ J 2,780
3056270 | R1 X 3 X4 7.2 9.61° [ J 2,780
3056271 | R1 X 3 X6 10.9 11.7° 3151 331 347 363 395 @ | 4,200
3056272 | R1 X 4 X4 8.2 8.25° [ J 2,780
3056273 | R1 X 4 X6 11.9 10.64° 422 | 4441 465 485| 525 o 4,200
3056274 | R1 X 5 X4 | 45 9.2 723" | 529 | 556 | 581 | 6.05| 648 [ J 3,110
3056275 | R1 X 6 X4 10.2 6.43° [ ] 3,110
3056276 | R1 X 6 X6 13.9 o 6.35 | 667 | 696 | 723 | 7.73 ° 4790
3056277 | R1 X 8 X4 12.2 5.26° [ J 3,320
3056278 | R1 X 8 X6 15.9 779° 847 | 887 | 922 | 9.53|10.21 ° 5110
3056279 | R1 X 10 X4 14.2 4.45° [ J 3,320
3056280 | R1 X10 X6 | 50 179 6.87° 10.58 | 11.04 | 11.45 | 11.83 | 12.7 ° 5110
3056281 | R1 X 12 X4 | 45 16.2 3.86° o 3,320
3056282 | R1 X 12 X6 1.6 |199 | 1.95 6.14° 12,68 | 132111366 | 14.13 1 15.19 1 Al @ 5,110
3056283 | R1 X 13 X4 50 17.2 3.61° | 13.73 | 14.28 | 14.77 | 15.28 | 16.43 [ J 3,320
3056284 | R1 X 14 X4 18.2 34° 14.78 | 1536 | 15.88 | 16.43 | 17.67 [ J 3,320
3056285 | R1 X16 X4 20.2 3.04° [ J 3,320
3056286 | R1 X16 X6 23.9 5.06° 1687 17.5 11809 1873 12016 [ J 5,110
3056287 | R1 X 18 X4 | 55 22.2 2.75° | 18.96 | 19.64 |20.31 | 21.03 | [ J 3,320
3056288 | R1 X20 X4 24.2 2.51° [ J 3,320
3056289 | R1 X20 X6 60 279 4.31° 210412178 | 22.53 | 23.33 25.13 [ 5,110
3056290 | R1 X 22 X4 26.2 2.31° | 23.12 | 2392 | 24.74 | 2563 | o 4,610
3056291 | R1 X 25 X4 29.2 2.06° [ J 4,660
3056292 | R1 X25 X6 65 329 3.63° 2624 127.13 | 28.07 | 29.08 31.35 [ J 4,790
3056293 | R1 X30 X4 70 34.2 1.75° | 31.42 | 32.47 | 33.61 [ J 5,300
3056294 | R1 X35 X4 39.2 1.52° | 36.58 |37.82 |39.15| — = [ J 7,320
3056295 | R1 X40 X4 | 80 44.2 1.34° | 41.75 |43.17 | — [ J 7,320
3056296 | R1.25X 6 X4 9 544° | 6.26 | 651 | 6.75| 6.98| 7.42 o 4,110
3056297 | R1.25 X 8 X4 | 45 11 435" | 836 | 869 | 899 | 9.27| 9.91 o 3,640
3056298 | R1.25 X 10 X4 13 3.62° | 1045 [10.85|11.2 |11.57 | 124 o 4,340
3056299 | R1.25 X 15 X4 | 50 2 18 235 2.55° | 15.67 |16.21 | 16.74 | 17.32 1 A [ J 4,540
3056300 | R1.25 X 20 X4 | 55 23 ’ 1.97° | 20.86 | 21.55 | 22.29 [ 5,270
3056301 | R1.25 X 25 X4 | 65 28 1.61° | 26.04 269 |27.83| — o 5,680
3056302 | R1.25 X 30 X4 70 33 1.35° | 31.21 |3225| o 6,500
3056303 | R1.25 X 35 X4 38 1.17° | 36.38 | 37.6 [ J 7,970
- PAOVDFHRIFp12ZETE TS, See p.12 for explanation of icons. O =iR#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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J—UHNEEAalCHTHREIR Le £

=)L No. IT\_)IJE#&XE-FEX“J?\Jaﬁ 2R | IR LH BE TH5AE Effective length by inclined angles IR | EE TR
EDP No. RE X LU X DCON LF APMX DN 6k 05° 1 1.5° F 3° Type Stock (Yen)

3056304 | R1.5 X 6 X6 11.8 815 | 6.25| 649| 672 | 694 | 7.36 @ | 3400
3056305 | R15 X 8 X6 | 50 13.8 6.87° | 835 | 866 | 896 | 9.23| 9.84 [ 3,400
3056306 | R1.5 X 10 X6 15.8 5.93° | 1044 | 10.83 | 11.17 | 11.53 | 12.33 [ 3,860
3056307 | R1.5 X 12 X6 17.8 5.22° | 12.53 | 12.98 | 13.39 | 13.83 | 14.82 @ 3860
3056308 | R1.5 X 13 X6 18.8 4.92° | 13.57 | 14.05 | 145 | 14.98 | 16.06 @ | 4540
3056309 | R1.5 X 14 X6 | 55 19.8 4.66° | 14.62 | 15.12 | 15.61 | 16.13 | 17.3 @ | 4540
3056310 | R1.5 X 15 X6 24 |20.8 | 2.85 442° | 1566 | 16.19 | 16.72 | 17.28 |1855| 1 | A | @ | 4540
3056311 | R1.5 X 16 X6 21.8 42° | 167 |17.26 17.82 1843 |19.79 @ | 4540
3056312 | R1.5 X20 X6 | 60 25.8 3.52° | 20.85 | 21.54 | 22.26 | 23.03 | 24.76 ® | 439
3056313 | R1.5 X25 X6 | 65 30.8 2.92° | 26.03 | 26.89 | 27.8 | 28.78 ® | 439
3056314 | R1.5 X30 X6 | 70 35.8 2.5° | 31.2 [32.23 |33.34 | 3453 @ 4950
3056315 | R1.5 X35 X6 | 80 40.8 2.18° | 36.37 |37.58 | 38.88 | 40.28 | @ 6310
3056316 | R1.5 X40 X6 | 90 45.8 1.94° | 41.54 [4293 | 4442 | — @ 7860
3056317 | R1.75X 10 X6 | 50 14.9 5.38° | 1043 [10.81 | 11.15|11.49 | 12.26 [ 5,750
3056318 | R1.75X 15 X6 55 19.9 3.92° | 1565 | 16.17 | 16.69 | 17.24 | 18.48 [ 5,750
3056319 | R1.75X 16 X6 20.9 3.72° | 1669 | 17.24 | 178 |18.39|19.72 [ J 5,750
3056320 | R1.75X 20 X6 | 60 24.9 3.08° | 20.84 | 21.52 | 22.23 | 22.99 | 24.7 @ 5750
3056321 | R1.75X 25 X6 | 65 | 2.8 299 | 3.35 2.54° | 26.02 | 26.87 | 27.77 | 28.74 1T A @ 6,000
3056322 | R1.75X30 X6 | 70 34.9 2.16° | 31.19 | 32.22 | 33.31 | 34.49 [ ] 6,000
3056323 | R1.75X 35 X6 | 80 39.9 1.88° | 36.36 | 37.56 | 38.85 — [ J 7,750
3056324 | R1.75X 40 X6 % 44.9 1.66° | 41.53 | 42.91 | 444 — [ ] 7,750
3056325 | R1.75X 45 X6 49.9 1.49° | 46.7 4826 | — @ 9300
3056326 | R2 X 8 X4 55 = = = = = = = 2 @ 3320
3056327 | R2 X 8 X6 12 565° | 832 | 862| 89 9.15| 9.71 @ | 3,500
3056328 | R2 X 10 X6 14 4.73° | 1042 | 10.79 [ 11.12 | 1145 | 12.2 @ | 3500
3056329 | R2 X 12 X6 16 4.07° | 12,51 | 12.94 | 13.33 | 13.75 | 14.69 @ | 4550
3056330 | R2 X 13 X6 60 17 3.8° | 13.55 | 14.02 | 14.44 | 149 | 15.93 @ | 4550
3056331 | R2 X 14 X6 18 3.56° | 14.59 | 15.09 | 15.55 | 16.05 | 17.17 @ | 4550
3056332 | R2 X 15 X6 19 3.36° | 15.64 | 16.15 | 16.66 | 17.2 | 18.41 @ | 4550
3056333 | R2 X 16 X6 3.2 |20 3.85 3.17° | 16.68 | 17.22 | 17.77 | 18.35 | 19.66 1 A | @| 4550
3056334 | R2 X20 X6 | 65 24 2.6° | 20.83 | 21.5 |22.2 | 2295 @ | 4550
3056335 | R2 X25 X6 | 70 29 2.12° | 26.01 | 26.85 | 27.74 | 28.7 @ | 4550
3056336 | R2 X30 X6 80 34 1.79° | 31.18 | 32.2 | 33.28 @ | 4550
3056337 | R2 X35 X6 39 1.55° | 36.35 | 37.55 | 38.83 = @ | 5240
3056338 | R2 X 40 X6 9 44 1.37° | 41.52 | 42.89 = @ 589
3056339 | R2 X 45 X6 49 1.22° | 46.69 | 48.24 | — [ J 7,570
3056340 | R2 X50 X6 |100 54 1.11° | 51.86 | 53.59 [ ) 8,190
3056341 | R25 X 10 X6 60 12.1 2.95° | 10.39 | 10.75 | 11.07 | 11.37 [ ] 5,300 é
3056342 | R25 X 15 X6 17.1 1.95° | 15.62 | 16.12 | 16.6 [ ] 7410 3
3056343 | R25 X 20 X6 70 22.1 1.46° | 20.81 | 21.47 [ ] 7,550 z,.
3056344 | R25 X 25 X6 27.1 1.17° ] 26 26.81 [ ] 7,550 S
3056345 | R25 X 30 X6 80 4 [32.1 | 485 0.97° | 31.17 . - 1T |A|@] 8130 Q
3056346 | R25 X35 X6 37.1 0.83° | 36.34 - @® | 9,070 LS
3056347 | R25 X40 X6 | 90 42.1 0.73° | 415 — [ J 9,740 Q
3056348 | R25 X 45 X6 100 47.1 0.65° | 46.67 @ | 10,200 g’
3056349 | R25 X 50 X6 52.1 0.58° | 51.84 @ | 10,700 N
3056350 | R3 X 10 X6 | @ 5680 |k
3056351 | R3 X 12 X6 @ 5680
3056352 | R3 X 15 X6 | 65 @ 5680
3056353 | R3 X 20 X6 70 @ 5680
3056354 | R3 X 25 X6 @ 5680
3056355 | R3 X 30 X6 80 48 | — | 585 = = = = = = 2 |A| @] 5830
3056356 | R3 X35 X6 ® | 53830
3056357 | R3  X40 X6 | 90 o 6,450
3056358 | R3 X 45 X6 |100 @ 6640
3056359 | R3 X50 X6 120 ® 63870
3056360 | R3 X 60 X6 @ 7410

@ = Z#EEMR @=Standard stock item
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MINRABZESEIMIZ#REULTUVET, The machining path is on condition of contouring line operation

TS0 BEMW _
- TUN\— R E=E ]
Azl Tool Steel -Hardened Steel Hardened Steel
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRC) ~ 55HRC ~ 62HRC ~ 66HRC ~ 70HRC
EERRE XD RE OERE D RE OERE D RE OEREEDRE OEREEDRE
Speed | Feed (23) (n}?rfn) Speed | Feed (251) (rr}?rﬁu Speed | Feed (22) (rr}?rﬁn Speed | Feed (r?\ra) (rrlfri) Speed | Feed (r?\ra) (rrF:ri)

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

50,000/ 80 |0.003|0.003 (50,000 70|0.003|0.003|50,000 70|0.003|0.003|50,000f 60 |0.003|0.003 (50,000 50 |0.003|0.003

R0.05| 0.3 [50,000f 70]0.003|0.003|50,000f 60|0.003|0.003|50,000f 60 |0.003|0.003 (50,000 50 0.003|0.003|50,000 40|0.003|0.003

0.5 50,000f 50 |0.003|0.003 (50,000 40 |0.003|0.003|50,000 40|0.003{0.003]50,000f 30 0.003|0.003 (50,000 20 0.003|0.003

0.3 |50,000| 400 |0.0050.005(50,000( 280 |0.005|0.005|50,000/ 220 |0.004|0.005]50,000| 190 |0.0040.005(50,000f 140 0.004 |0.005

0.5 |50,000{ 380 |0.005|0.005|50,000| 260 0.005|0.005 50,000/ 200 |0.004|0.005|50,000( 170 |0.004|0.005 50,000 130 0.004|0.005

0.75 |50,000| 340 |0.005 | 0.005 [50,000( 230 |0.005|0.005|50,000/ 180 |0.004|0.005]50,000/ 150 |0.0040.005 50,000/ 110 |0.004 |0.005

1 50,000/ 340 |0.005|0.005 [50,000( 230 |0.005|0.005|50,000{ 180 |0.004|0.005|50,000{ 150 |0.0040.005 (45000f 110 |0.004 |0.005

1.25 (50,000{ 300 |0.005|0.005|50,000{ 210|0.005|0.005|50,000] 150 |0.0040.005 (46,500| 130 |0.004 |0.005|37,200| 100 |0.004|0.005
RO.1

1.5 50,000 280 |0.005|0.005[50,000f 190 |0.005|0.005]49,200| 130 |0.004|0.005 44,300 110|0.004|0.005|35500( 80 [0.0040.005

1.75 150,000/ 240 |0.005|0.005|50,000{ 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 45,600/ 210 |0.005|0.005|44,500| 140 |0.005|0.005]39,600| 100 |0.0040.005 35700/ 90 |0.004|0.005|28,600| 70 |0.004|0.005

2.5 38400/ 160 |0.0040.005(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 |50,000{ 600 |0.005/0.1 |50,000{ 400|0.005|0.01 [50,000f 300 0.005|0.01 |50,000{ 260 |0.005|0.01 [50,000] 200|0.01 |0.01

0.6 |50,000{ 570(0.005/0.1 |50,000{ 390|0.005|0.01 [50,000f 300 0.005|0.01 |50,000{ 260 |0.005|0.01 [50,000] 200|0.01 |0.01

0.75 50,000 570|0.005/0.1 [50,000f 390|0.05 [0.01 [50,000{ 300{0.005|0.01 |50,000| 260 0.005|0.01 |50,000f 200 |0.01 |0.01

1 50,000/ 570/0.005/0.01 [50,000f 390 |0.005[0.01 {50,000{ 300{0.005|0.01 |50,000| 260 0.005|0.01 |50,000f 200 |0.01 |0.01

1.25 |50,000{ 570(0.005/0.01 |50,000 380|0.005|0.01 [50,000f 300 |0.005|0.01 |50,000{ 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 |50,000{ 250 |0.005|0.01 (46,500 190|0.01 |0.01

1.75 50,000/ 480 [0.005|0.01 [50,000{ 310|0.005|0.01 |50,000{ 220|0.005|0.01 |46,500| 190 |0.005|0.01 [37,200{ 140|0.01 |0.01

RO.15 | 2 50,000| 450 |0.005|0.005 [50,000( 290 |0.005|0.005|49,200| 210 |0.004|0.005|44,300| 180 |0.0040.005 (35500 140 |0.004|0.005

2.25 |50,000| 380 |0.005|0.005[50,000( 250 |0.005|0.005|49,200| 180 |0.004|0.005|44,300| 150 |0.0040.005 35500/ 110 0.004|0.005

2.5 148,000{ 280 |0.005|0.005|48,000{ 190|0.005|0.005(43,200f 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 |0.0040.005

3.5 40,800/ 190|0.004|0.005|39,600| 120 |0.004|0.005(39,600| 95 |0.004|0.005|35700| 80 |0.004|0.005|28,600| 60 |0.0040.005

4 38,400| 140 /0.004|0.005(37,200f 90 |0.004|0.005|37,200{ 70|0.004|0.005|33,500| 60 |0.0040.005(26,800| 50 |0.004|0.005

45 38400 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(33,600f 60 |0.004|0.005|33,600 50|0.004|0.005|30,300| 40 |0.0040.005(24,200| 30 |0.004|0.005

Z iap
A
Pf

. L RILY FAIED S DEEDEVNDDZSEATEL,

REHCFREANMOUIHITIE. MQL (FAIVER NI =5V N) FlelEIT7 TO—ZHRVELE T,

. EIBHREFREIM IR U T I 7 TO—K e EREEDMEWOIHER ZSEA TS,

. EREFFESHRINITICBIDEFDOMENREUCIRRZEEBELLICBDTT, EFBZ TTDTREDINIICHIDUIHIFMEE EXRZE
SECRRICIHUTRETE L,

INTHEE. INIAZIA. T/ CRIC KO THREDREZITOT TS,

6. 0.5 (R0.25) KD DWIEL/D (77 AT htE) B0 ETIE DFHEEFDIEBRTHIIEIT DI ENGOIRIDT. YIHIRRZRT

ISR DRBZTOTTE L,
7. BERENTNET 2155(F. BEREESEDREZ ERICHUTEUEERTTFTTEL,

8

A wWN =

w



TR -HEH

- TUN— R B
R EFA Tool Steel -Hardened Steel Hardened Steel
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRC) ~ 55HRC ~ 62HRC ~ 66HRC ~ 70HRC
EERRRE & DRE EEmERE (& DR R (& DR R (& 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)= (8 (mm (min™") |(mm/min) (mm) S(mm) (min™) |(mm/min) (mm)=(H(mm (min™") |(mm/min) (mm)= S(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 |0.0080.015]|50,000f 300 |0.008|0.015

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

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

1.5 50,000 760|0.01 [0.02 |50,000f 520|0.01 |0.02 (50,000 410 |0.008|0.015]50,000 350|0.008|0.015(46,500( 260 0.0080.015

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

2.5 |50,000| 520|0.008|0.015]|50,000( 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

R0-2 3 50,000f 4700.005[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|0.005|26,800| 110|0.0050.005
4.5 38400 2700.004|0.005(37,200{ 180 |0.004|0.005|33,600| 130|0.0040.005|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 [36,000f 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 36,000/ 190 |0.004 |0.005 (34,800| 120 |0.004|0.005|31,200| 100 |0.004|0.005|28,100| 90 | 0.004 |0.005 [22,500| 70 |0.004 |0.005
0.75 |50,000{ 1,100 |0.015/0.03 |50,000f 750|0.015[0.03 [50,000{ 590|0.01 |{0.02 |50,000 500|0.01 |0.02 |50,000f 380 0.01 [0.02
1 50,000 1,050 |0.015[0.03 [50,000{ 730|0.015{0.03 [50,000| 580|0.01 |0.02 |50,000f 490 0.01 [0.02 [50,000{ 370|0.01 |0.02
1.5 |50,000(1,050|0.015]0.03 [50,000{ 700|0.015|0.03 |50,000| 560|0.01 |0.02 |50,000f 480 |0.01 [0.02 (48,000 360|0.01 |0.02
2 50,000/ 950/0.015[0.03 [50,000{ 650|0.015(0.03 [50,000 520|0.01 |0.02 |48,600f 440 0.01 [0.02 (38900 330[0.01 |0.02
2.5 50,000 950|0.015/0.03 |50,000f 600 |0.015[0.03 [50,000{ 430|0.01 |0.02 |46,500| 370|0.01 |0.02 |37,200f 280 0.01 [0.02
3 50,000/ 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
3.5 150,000 650|0.01 |0.02 |50,000f 450|0.01 [0.02 (45600 320|0.01 |{0.02 [41,100| 270|0.01 |0.02 |32,900) 200 0.01 [0.02
RO.25 4 50,000f 570|0.01 |0.01 (50,000/ 390|0.01 |0.01 {40,800| 270{0.01 |0.01 |36,800/ 230|0.01 |0.01 [29,400| 170|0.01 |0.01

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

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

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

6 31,200f 2300.004|0.005(30,000{ 150|0.004|0.005|24,000| 100|0.0040.005|21,600/ 90 |0.004|0.005(17,300| 70 |0.004|0.005

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

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

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

10 24,000) 95|0.004|0.005 (25,200 100 |0.004|0.005|24,000f 90 |0.004|0.005|21,600, 80|0.004|0.005(17,300{ 60 |0.0040.005

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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MINRABZESEIMIZ#REULTUVET, The machining path is on condition of contouring line operation

TS0 BEMW _
- TYUN\— R4 55 6
Azl Tool Steel -Hardened Steel Hardened Steel
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRC) ~ 55HRC ~ 62HRC ~ 66HRC ~ 70HRC
EEmRE & DR SR XD RE EE R XD RE EERE XD RE EERE XDRE
Speed | Feed (251) (n}?rfn) Speed | Feed (22) (n}?rfn) Speed | Feed (,2,2) (rr}?ri) Speed | Feed (,2,81) (rrlfri) Speed | Feed (r?"a) (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 [50,000{ 700|0.01 |{0.02 |50,000f 600 0.01 |0.02 [50,000f 450 [0.01 [0.02

1 50,000| 1,200 | 0.03 |0.05 [50,000( 840 (0.03 |0.05 |50,000{ 670|0.01 [0.02 (50,000, 570 0.01 |{0.02 |50,000{ 430 [0.01 |0.02

1.2 [50,000( 1,200 |0.03 |0.05 |50,000{ 840|0.03 |0.05 |50,000f 670|0.01 |0.02 (50,000 570|0.01 [0.02 [50,000{ 430{0.01 |0.02

1.5 ]50,000{ 1,200 |0.03 |0.05 [50,000f 830|0.03 |0.05 (50,000 660 |0.01 |0.02 |50,000 560 |0.01 [0.02 (50,000f 420 0.01 |0.02

2 50,000( 1,200 |0.03 [0.05 |50,000{ 820|0.03 |0.05 |50,000f 650 /0.01 |0.02 (50,000 550(0.01 [0.02 (50,000 410{0.01 |0.02
2.5 50,000/ 1,100 |0.03 |0.05 (50,000f 770|0.03 [0.05 [50,000 610|0.01 |{0.02 |50,000 520 /0.01 |0.02 (48,0004 390 |0.01 [0.02
3 50,000( 1,100 |0.02 [0.03 |50,000{ 750|0.02 |0.03 |50,000 540 0.01 |0.02 (48,600 460 |0.01 [0.02 [38900| 350|0.01 |0.02

3.5 |50,000{ 950|0.02 |0.03 |50,000 660 |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 336000 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 380|0.01 [0.02 [26,400| 260 |0.01 |0.02 |23,800| 220 /0.01 |0.02 [19,100) 170 [0.01 [0.02
6.5 28800/ 520/0.01 |0.01 (27,600 340|0.01 [0.01 [24,000/ 230(0.01 |0.01 |21,600| 200 0.01 |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| 190 0.01 |0.01 |[20,600, 160 (0.01 |0.01 [16,500{ 120{0.01 |0.01
7.5 127,600/ 380|0.01 |0.01 |26/400| 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 |[18,400/ 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|0.008 122,800/ 120 |0.005|0.008)20,400| 100 |0.0050.008 (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|0.008)20,400| 80 |0.005|0.008 (18,400 70 |0.005|0.008|14,700| 50 |0.005|0.008

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 [0.0040.005
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Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRC) ~ 55HRC ~ 62HRC ~ 66HRC ~ 70HRC

EICEGRE 2D RE EELRE XD RE BERE XD RE BELRE XD RE EIERE XD RE
R ot | reed | (5 | i |spees | resd | O | () [speed | reed | O | (B | soeea | reed | OF, | (A | spees | s | 25, | (T
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 |[50,000f 770|0.015|0.03
2.5 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 1,700 |0.04 |0.08 |50,000{ 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 |45600f 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 [26,800f 370(0.015|0.03
6 36,000 760(0.03 |0.05 |36,000f 650|0.03 [0.05 (32,400 460 |0.015|{0.03 |29,200f 390|0.015/0.03 |[23,400{ 290|0.015|0.03
7 30,000 570({0.01 |0.02 |30,000f 450|0.01 [0.02 (26,400 310|0.01 |0.02 |23,800f 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 25,2001 360 (0.005|0.009]24,000f 250|0.005(0.009(22,200/ 190 |0.005|0.009]20,000f 160 |0.005|0.009(16,000{ 120 |0.005|0.009
10 21,600 300(0.005|0.008|20,400| 200|0.005|0.008(20,400| 170|0.005|0.008]18,400| 140|0.005/0.008(14,700{ 110|0.005|0.008
12 20,4001 230(0.005|0.005[19,200{ 160 |0.005|0.005{19,200/ 110 |0.005|0.005(17,300 90 {0.005|0.005]13,900 7010.005|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 50,0001 3,350 [ 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 32,4001 1,600 | 0.05 |0.1 32,4001 1,300 [ 0.05 |0.1 32,400( 1,000 [ 0.02 |0.05 |29,200f 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 [18400, 340(0.01 |0.01 |[14,700| 260|0.01 |0.01
13 22,800 670(0.005|0.01 |21,600/ 500|0.005({0.01 {19,200/ 350 |0.005{0.01 17,300/ 300|0.005|0.01 [13,900| 230 0.005|0.01
14 21,600 570(0.005|0.01 |20,400| 430|0.005({0.01 (18,000, 300 |0.005{0.01 |16,200f 260 |0.005|0.01 |[13,000f 200 0.005|0.01
16 19,200/ 400|0.005|0.01 ([18,000/ 300 |0.005|0.01 |15600[ 200|0.005/0.01 [14,100| 170|0.005[0.01 |11,300f 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(13,000{ 140|0.004|0.005(10,400/ 110 |0.004|0.005
20 15,600| 285|0.005|0.005]|14,400/ 180 |0.005|0.005(14,400| 140 |0.004|0.005|13,000{ 120 |0.004 |0.005| 10,400 90 | 0.004 | 0.005
22 14400/ 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 7010.004 | 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.
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MINRABZESEIMIZ#REULTUVET, The machining path is on condition of contouring line operation

TEM- AEH
- TUN\— R ’ EEN=E
W Tool Steel -Hardened Steel bveemad S
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRCQC) ~ 55HRC ~ 62HRC ~ 66HRC ~ 70HRC
ERSSR TR (XD & R (& DR R (& D R (& D R XD R

RE LU Speed LFeed 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)

QO (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 [50,000]3,6000.06 |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

2.5 150,000|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|3,200|0.06 |0.12 |50,000|2,600|0.02 |0.05 |46,500|2,210/0.02 |0.05 |[37,200| 1,660 |0.02 |0.05

4 48,000(2,850 | 0.06 |0.12 [48,000|2,300|0.06 |0.12 |45600/1,750|0.02 |0.05 ([41,100|1,4900.02 |0.05 |32,900{1,120|0.02 |0.05

6 38,400| 2,000 |0.06 |0.12 (38,400(1,6000.06 |0.12 |36,000|{1,200|0.02 [0.05 |32,400/1,020{0.02 |0.05 [26,000{ 770 0.02 |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 24,0001 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 6100.03 |0.05 |18,000{ 450(0.03 [0.05 |15600/ 310{0.02 |[0.05 [14,100| 260 0.02 |0.05 |11,300{ 200 |0.02 |0.05

16 18,000( 420|0.02 |0.05 |16,800| 300|0.02 [0.05 |14400/ 200{0.02 |{0.05 (13,000 170/0.02 |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|12,000( 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(5,0000.075|0.15 |50,000{4,000|0.03 [0.06 |50,0003,400|0.03 |0.06 [50,000(2,5500.03 |0.06

50,000 4,800 | 0.075[0.15 [50,000|4,800 |0.075{0.15 |50,000|3,900|0.03 |0.06 |50,000|3,320|0.03 [0.06 48,000/ 2,490 |0.03 |0.06

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 |29,2001,280|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/ 100 /0.02 |0.05 | 7,800 80|0.02 [0.05

30 13,200| 190 |0.005|0.01 |12,000| 120|0.005/0.01 10,800/ 90 |0.005(0.01 | 9,800/ 80 |0.005|0.01 | 7,800 60|0.01 |0.01
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TUN— R AT i
4 Tool Steel -Hardened Steel Hardened Steel
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRCQC) ~ 55HRC ~ 62HRC ~ 66HRC ~ 70HRC
BTR |[Ekmtdsfaolds EVEmRE (% DR EIERREE (% DR EERREE (& DR EERREE (& DR
RE LU Spneed Feed ap Pf Speed | Feed ap Pf Speed | Feed ap Pf Speed | Feed ap Pf Speed | Feed ap Pf

(s || (G (mm) ) | i) [ mmiming| ™| O S0 (mmming| T M) (mmimin| @) | (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 13,200/ 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(1,280/0.05 0.1 ([17,300{ 960 |0.05 |0.1

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

12 19,200( 1,900 | 0.1 0.2 |18,000| 1,700 | 0.1 0.2 |15600{ 1,100 {0.05 [0.1 14,100{ 9400.05 |0.1 11,300{ 7100.05 |0.1

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

A 14 18,000 1,700 0.1 |0.2 |16,800|1,500|0.1 0.2 |14,400(1,000|0.05 |0.1 13,000/ 850|0.05 |0.1 10,400/ 640 |0.05 |0.1
16 16,800| 1,600 | 0.1 | 0.1 15,600| 1,400 | 0.1 |0.1 13,200/ 950|0.05 |0.1 11,900/ 810|0.05 |0.1 9,600/ 610|0.05 |0.1
18 15,600( 1,500 | 0.1 | 0.1 14,400( 1,200 |1 0.1 | 0.1 12,000( 800 0.05 |0.1 10,800( 680 |0.05 |0.1 8,700/ 510(0.05 (0.1
20 13,200| 1,100 | 0.05 |0.1 12,000/ 890|0.05 |0.1 10,800/ 640 |0.05 |0.1 9,800/ 540|0.05 |0.1 7,800/ 410|0.05 |0.1
22 10,800/ 950|0.05 |0.1 10,800/ 860 |0.05 |0.1 9,000{ 570|0.05 |0.1 8,100| 480|0.05 |0.1 6,500/ 360|0.05 |0.1
25 10,800| 760|0.03 |0.05 |10,800| 680|0.03 |0.05 | 9,000/ 450|0.03 [0.05 | 87100/ 380|0.03 |0.05 | 6500| 290|0.03 |0.05
30 10,800| 4700.02 |0.05 |10,800| 360(0.02 [0.05 | 9,000/ 240|0.02 |[0.05 | 8100{ 200 0.02 |0.05 | 6,500{ 150(0.02 |0.05
35 9,000f 230|0.02 |0.03 | 8400/ 130(0.02 [0.03 | 7,200 100|0.02 |0.03 [ 6500 90|0.02 |0.03 | 5200{ 70(0.02 [0.03
40 7,200/ 140/0.02 |0.03 | 7,200 100|0.02 |0.03 | 7200 90|0.02 [0.03 | 6500/ 80|0.02 |0.03 | 5200, 60{0.02 |0.03 %
6 28,800 3,600 (0.1 |0.2 (27,600(3,400|0.1 |0.2 |24,000|2400(0.05 0.1 21,600/ 2,040{0.05 |0.1 17,300( 1,530 | 0.05 |0.1 E
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 g
10 24,000/ 3,100 0.1 0.2 [22800(2,900 0.1 0.2 |19,200{1,900|0.05 [0.1 17,300( 1,620 | 0.05 |0.1 13,900 1,220 | 0.05 |0.1 Q
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 g
R125 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/ 6400.05 |0.1 1\3
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 S

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

35 9,000/ 470/0.02 |0.03 | 8400| 430|0.02 |0.03 | 7200/ 290|0.02 [0.03 | 6,500/ 250|0.02 |0.03 | 5200/ 190{0.02 |0.03

AE-LNBD-H

1.Use arigid and precise machine and holder.

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

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

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

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

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

7.When RPM are insufficient, please reduce the RPM and feed rates at same ratio as listed above.
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MINRABZESEIMIZ#REULTUVET, The machining path is on condition of contouring line operation

TS0 L o
- TUN\— K3 B
Azl Tool Steel -Hardened Steel ardened Steel
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRC) ~ 55HRC ~ 62HRC ~ 66HRC ~ 70HRC
EERRE XD RE OERE D RE OERE D RE OEREEDRE OEREEDRE
Speed | Feed (gre]) (nlfrﬁﬂ Speed | Feed (22) (n}?rfn) Speed | Feed (,2,2) (n}?ri) Speed | Feed (rara) (rrlfri) Speed | Feed (251) (rrI?ri)

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

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

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

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

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

13 22,800(2,650{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(1,100 |0.06 [0.15 [11,900| 940|0.06 |0.15 | 9,600 710|0.06 |0.15

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

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

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

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

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

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

15 21,600(2,800 0.1 |03 [16,800|2,000|0.1 |03 |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 9,000f 760 |0.05 |0.05 | 7,200 580|0.05 [0.05 | 4,800 300|0.05 |0.05 | 4400( 260 |0.05 |0.05 | 3,500{ 200{0.05 |0.05

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

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

10 30,000| 4,200 0.2 |05 [24,000(3,300(0.2 |0.5 |21,600{2,300{0.08 [0.2 (19,500 1,960 0.08 0.2 |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/ 3,4000.2 |05 [19,800(2,800(0.2 |0.5 |15600{1,750{0.08 0.2 (14,100 1,490 0.08 0.2 |11,300{ 1,120 |0.08 |0.2

15 24,000( 3,400 0.2 0.5 [19,200|2,700(0.2 |0.5 14,400/ 1,600 0.08 |0.2 [13,000/1,3600.08 (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 | 3,200 230 0.05 |0.05

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

8
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TR -HEH

TUN\— KR8 A
REAA Tool Steel -Hardened Steel Hardened Steel
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRCQ) ~ 55HRC ~ 62HRC ~ 66HRC ~ 70HRC
BIR [EEtdfedoledsy EEmERE (& DR R (& DR R (& DR SRR (& 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)

30,000| 5,400 |10.25 0.5 [22,800|4,0000.25 (0.5 [19,200/2,800|0.1 |0.25 |17,300/2,380|0.1 [0.25 [13,900|1,790 (0.1 |0.25

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

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

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

R2.5 |30 16,800| 2,300 |0.1 |03 13,200/ 1,800|0.1 |0.3 4,800/ 520|0.1 |0.25 | 4400f 440/0.1 [0.25 | 3,500/ 330(0.1 |0.25
35 14,400/ 1,500 |0.1 |03 12,000/ 1,100|0.1 0.3 3900/ 280|0.1 |0.25 | 3500| 240|0.1 |0.25 | 2,800, 180|0.1 [0.25
40 12,000 1,100 {0.1 |0.2 10,800 990|0.1 0.2 3,600/ 260|0.1 |0.2 3,300{ 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 (17,400]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 3,300/ 410(0.1 |0.2 2,600/ 310(/0.1 0.2
45 9,600{ 1,700 0.2 |0.3 9,600| 1,600 0.2 |0.3 3400/ 440(0.1 |0.2 3,100| 370|0.1 |0.2 2,500| 280(0.1 0.2
50 8,400/ 1,500(0.2 |03 8,400/ 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

hARS y 7 ap
Depth of Cut 7 PfA A4

M. RILY DS DEEDEVNEDZSHERTEL,

REFLFEANFOIAICIE. MQL FAILZRA KT =3V B) FelF T 7 JO—=ZHBVELE T,

SIESHEN B (CIB U T JO—K I FFEEQMEWVWIEDEF Z SR TEL,

IREFBEFFRNTICBIFDEFDIENREUVCRRZEBELLICEDTTY, BIFEZTTDTRIRDIMIICHIDIHIFEME ERZ

SECRRICHUTRETEL,

5. NITHE. INTRR. INT/ICRICKOTHREDAEZITOTTEL,

6. 0.5 (R0.25) KD DWIFZL/D (77 ARSI b)) B0 ETIE DFHEEFDIBRTHEITDIENHOHIRIDT. YIHIKRZRT
YIBISRH DB ZITOTTEL,

7. EREHTET DHEEE. BIEELEXDEREZ ERICHUCRAULETTIFTTEL,

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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EEERANY FRRIIVFII

BRNAIITIALT

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

PXSH

1| AFZEADT U D Z=

Unequal spacing teeth suppresses chattering

a2

alFa2+a3
SZ P20

Outer diameter ¢ 20
or above

ad al=a3#a2+a4
NHZE 925

Outer diameter ¢25

2| RE(EENIEAFZMEERICED

=R ZZEN L

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)
MIrEE {RIEDHEY

Milling Method Side Milling

BIEIERE . o
Cutting Speed 60m/min(1,190min™)
lonls 685mm/min (0.096mm/t)
EhARSE _ -

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

Overhang Length

SRHA] I7JO—

Coolant Air-blow

B FRkER IR Y= It 5 (BT40)
Machine Vertical Machining Center

DUROREY Coating

38.5m il TEF =D
SEN DIEERE

Wear condition of outer peripheral cutting edge
after milling 38.5m

BEyY YR

Solid Carbide

3] DUROREYd -5V P

‘BUMEAEEMEEEZBL. SSICEBNUAEICKD
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

RB&ip 65HRCOEEEHMICOUVT. RELULMA M ZEEIR

Long Tool Life Achieves stable durability in high hardness steel of 65 HRC
EETE A RHead : PXSH160C16-06R000 (mm) 0.15 [rrrrmrmrmr
Tool 7kJLS Holder: PXMZ-C165516-S100
42X
Size ¢16 "
wHI £
e a— SKH51(65HRC) g
MMIAEE {RIE DAl i
Milling Method Side Milling i
DAL . . g
Cutting Speed 60m/min(1,190min™") z
Eeaizg 685mm/min(0.096mm/t)
hARSE _ -
Depth of Cut apP=14.4mm de=0.32mm o =
& Milling Length
RitiL g 48mm(L/D=3)
Overhang Length =  PXSH
SIHIHRE] I7JO0-—
Coolant _ Airblow 38.5m I L&D AFDIESIKEE
BRI MRV =Tt 5 (BT40) Wear condition of the cutting edge after milling 38.5m
Machine Vertical Machining Center

=2c 5 Nl L/ D=4 CEEEROSEMTICBVTRELEEH#E

e NVl 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

P4

Size ®16

R % 015

Work Material SKD11(60HRC) %

I BT =

Milling Method Side Milling e 0.01

e 105m/min(2,090min™) g

Cutting Speed x

e 1,130mm/min(0.09mm/t) © 00

AR - ~

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

ET S _ S -
Ovaiieie i 64mm(L/D=4) EDBIRE Milling Length
BIHHE Ir77Jo— —— PXSH —— fiitt@m
Coolant Air-blow Competitor
(=Rt MRV =V Tt 5 (BT50) FHEDIEEIREE

Machine Vertical Machining Center Wear condition of the cutting edge

an
Competitor

i<

e
tIHIRSE 28m PIHIRE 14m S
Milling Length Milling Length <




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

PXSH

4 )Lik—)LEEL without Coolant Hole

8 Al
=
APMX Cs
LF
7.I' ’f } lll-R_} II%L/ without Coolant Hole
PXSH 1917947 Square Type Bfi.:mm  Unit:mm
v—)UNo. 1224 SHE TE | IR | 2R | BR |[RUNE SRS ME TRAEfAE
EDP No. Designation DC ZEFP APMX LF DCON FHA Cs Grades (Yen)
7830380 PXSH120C12-06R000 12 6 12 18 11.7 43° c12 XP6703 16,700
7830381 PXSH160C16-06R000 16 6 16 235 15.7 43° C16 XP6703 26,700
7830382 PXSH200C20-06R000 20 6 20 27.5 19.6 43° C20 XP6703 33,100
7830383 PXSH250C25-08R000 25 8 25 35 24 43° C25 XP6703 49,700

EBERDFETCHELEAERER) EEDET, Stock are categorized as C (Standard stock item).
- PAOVDFHBIFp 12ZTETEL. - See p.12 for explanation of icons.




PXM Fﬁ Z h l/_ I\:J'\" 77 7|-\} llg Straight Shank Holder for PXM

I X M Z Typel | -)Lik—)L#EL without Coolant Hole

DCONWS

DCONMS

TyPe2 | )Lk—IL#EL without Coolant Hole

" X‘EHTA

CONW!
i
DCONMS

B ‘
LF

Ay REfFEFDERIER Head + LB
FAL)ik—) IJ% U without coolant Hole
RBIES ¥ 2/ Camvide shank “ 84 :mm Unit:mm
N RRAROAME
Y—JLNo. O BE |0 RE | 2R |HTE o B Rk | S
EDP No. Designation DCONWS | DCONMS BHTA LF LB PXSH ﬂfé bC *’i’jtg Type (Yen)
®12,16. 20,25
7801831 PXMZ-C12S512-S075CS 12 0° 75 24 42 1 42,700
7801811 PXMZ-C12SS12-L100CS 12 0° 100 45.9 63.9 1 47,600
7801832 PXMZ-C12SS12-L115CS "7 12 0’ 115 64.2 82.2 cr2 1 54,500
7801841 PXMZ-C12TP16-LL135CS 16 1.3° 135 83.8 101.8 2 82,700
7801833 PXMZ-C165516-S090CS 16 0" 90 39.2 62.7 1 58,800
7801812 PXMZ-C16SS16-L130CS 16 0° 130 61.2 84.7 1 73,200
7801834 PXMZ-C16SS16-L135CS 17 16 0° 135 84.2 107.7 cre 1 74,600
7801842 PXMZ-C16TP20-LL165CS 20 1.1° 165 | 115 138.5 2 113,000
7801835 PXMZ-C20S520-5090CS 20 0° 90 39.1 66.6 1 71,700
7801813 PXMZ-C20S520-L150CS 20 0° 150 784 105.9 1 107,000
7801836 PXMZ-C20S5520-L180CS 196 20 0° 180 | 109.1 136.6 20 1 110,000
7801843 PXMZ-C20TP25-LL200CS 25 1.1° 200 | 140 167.5 2 139,000
7801814 PXMZ-C255525-L200CS 24 25 0° 200 96.6 131.6 C25 1 141,000

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

1. UIDLF DD HFHAFDHEC SENKR D T—F Y b/ X)VIEZHE T,
2. PXMZ ZAAIUIR—IUFE Y v I RILY [CERDFF THINTAEET 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.

AYRTHRIY Exchangeable Head

PXSH



PXM Fﬁ Z h I/_ |‘°J'\" 77 ﬂ-\”/g“ Straight Shank Holder for PXM

I X M Z Typel | -)Lik—)L#EL without Coolant Hole

e

| .
: /

Type2 | )LR—IL#EL without Coolant Hole

DCONWS

DCONMS

LF

I BHTA
I . =
—————— Sre 2
‘ 1= :
ik g
LB
LF

2-4} lJI-R_} l/% LI without Coolant Hole

M v D sieel shank \ 84 :mm Unit:mm
~yREFREDOEHE
Y—JNo. O BE |voE BE | 2R |HTE o B Rk |
EDP No. Designation DCONWS | DCONMS | BHTA LF LB PXSH ##% pc *Ectﬁ Type (Yen)
$12.16.20.25
7801801 PXMZ-C125512-S100 12 0° 100 18 36 1 15,500
7801821 PXMZ-C12TP20-S145 "7 20 5° 145 47.4 65.4 2 2 18,200
7801802 PXMZ-C165516-S100 16 0° 100 23 46.5 1 15,700
7801822 PXMZ-C16TP25-S155 17 25 5° 155 53.1 76.6 cie 2 21,900
7801803 PXMZ-C205520-5120 20 0° 120 28 555 1 18,500
7801823 PXMZ-C20TP32-S170 196 32 5° 170 70.8 98.3 20 2 25,900
7801804 PXMZ-C255525-5140 24 25 0° 140 34.5 69.5 C25 1 19,300

EEXSDEETCHEERERER) EEDET, Stock are categorized as C (Standard stock item).
1. D LLFDHFHAHFDREESHENELDIT—FV N XIVIBEZEHE TS,
2. PXMZ FA)ViR—IUFE D+ ORILS ICEDF I3 THILRIEET 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.

. EBE:I Accessories

Y—JUNo. 2203 BRANY FOE TGRS | A ML | RS
EDP No. Designation Applicable Head Dia. Cs Recommended Tightening Torque (Yen)
7801890 | PXMP8-10 ®12 C12 12N-m 1,210
@16 C16 30N m 1,820
2T 7801891 | PXMP13-16
Spanner ()] 20 C20 50N m 1,820
7801892 | PXMP21 ¢25 C25 60N-m 1,900

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

1.EALEDFREP.112ZTE TS,

2.8 MLOIE ERZSE TSV,

.M MUV O BEDSDER NV I LY FICOVTEEHEEZITHBELEETEL,

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

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

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

8



/\‘y FﬁmﬁI y F E}ll PXM %m : lj‘y h Collet for PXM Exchangeable Head End Mill

PXMC

B PXMC dbLv M MFE
PXMC Collet Features

O NIV =VIEIHTH
RUSTEZDOUbLLFHIHE

Powerful chip evacuation even on small machining center

@ FELRHUDAREIC UL,
% UP&BEBDEER/INS > R

The reduction of overhang length improves rigidity and
rotational balance

® EEUANYRNUI—-Y3Y
AF—)b, AFVUA, ZILE(TH i
Feh St EIF E TGN T8I

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

® —{FBRILTICHAN. FSTIVEF®
dbLy PDIEDHT
BVUWIRXMNNTIA—I IR

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

HPXM AY RIFE

PXM Exchangeable Head Features

YUY RIYRSILO®RE-Ele o

JIIN\DEED LT TS
B2 I TICH IHRTRE

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.

PXMC IFRAKS5Ya—hk547

PXMC Collet Extra Short Type

feRESE
Conventional Combination

Remarkable
Difference!

W + 5—/\ = ZEHR
BVl R R
SHAEAADIENEE : 0.015mm AT
* Ay R3IRIFE (81751) £0.03mm

End Face + Taper = Double Face Clamping

-High rigidity and accuracy of tightening
-High precision of run out=0.015mm
T -High head replacing accuracy = £0.03mm

- ‘}i'—-'"

ik

[/ RUARIRA
Ay RDOBRBEHERIC
+TEZIREHEDIETR

Applying buttress screw makes

easy and reduces time to desorb
heads

AYRTHRTE Exchangeable Head

PXSH



’\‘y F’).E;@Etl y FE}II PXM %m j IJ‘y I\ Collet for PXM Exchangeable Head End Mill

, . . Y3—bk
—_— Short
9 X IFZRSYa—h
<t ) 23—
.ﬁﬂkj/ﬁ?ﬁ Specification m = Extra Short

C
BD
DCONWS

I*f%
J { |
|
F—
|

- RJLSBE
Holder Type B

'Yy —fFE
with Center-through

B{I:mm Unit:mm

Ay REfSEOBMR
Y—JLNo. WO BE | gy | 1p | BTE pxonsiE B e
EDP No. Designation DCONWS 2 1% DC *Ectﬁ (Yen)
$12.16,20,25
7834001 PXMC-C1205 11.7 26 10.5 5 23 c12 14,900
IfFZ ~S 7834002 PXMC-C1605 15.7 26 10.5 5 28.5 C16 14,900
;thi ;OI; 7834003 PXMC-C2005 19.6 26 10.5 5 325 C20 14,900
7834004 PXMC-C2505 24 26 10.5 5 40 C25 14,900
7834011 PXMC-C1230 11.7 26 355 30 48 c12 16,000
Ha—pk 7834012 PXMC-C1630 15.7 26 355 30 535 C16 16,000
short 7834013 PXMC-C2030 19.6 26 355 30 57.5 C20 16,000
7834014 PXMC-C2530 24 26 355 30 65 C25 16,000

EEXDEETCHEEREER) EFEDFET, Stock are categorized as C (Standard stock item).

1. PXMCI&[OSG PHOENIX PXMZ/U—X] DAy REHIL v NC T,
1. The PXMC exchangeable head is designed specifically for the “OSG PHOENIX PXM" series.

B PXMCHS/I\A 7OV 2 UV TV RAT L BIER—EE rroduct Listing of PXMC corresponding to the HYPRO Shrink System 84 :mm  Unit:mm
Ik Ne. S T#RNSYa—R Ya—h
Extra Short Short
8910000 BT30-SLK12-35 P30T-1(MAS1) *1 38 455 70.5
8910001 BT30-SLK12-35 P30T-2(MAS?2) *1 38 45,5 70.5
ALoBE | 8910002 BT40-SLK12-45 38 55.5 80.5
Rclcenlyp=lE 8910003 BT40-SLK12-75 38 85.5 110.5
8910005 A63-SLK12-75 38 85.5 110.5
8910006 A63-SLK12-135 38 145.5 170.5

1. i [FEHEEFTHEETEL,

2.PXMC Oy b\ TOY2UYoa0y b AT LAERBEENGDET,

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 MHMFEULE T,
*1:0nly BT30 holders come with a pull stud bolt.

8



PXSH t’]ﬁ“%‘#gﬁﬁ Cutting Condition

PXMZZ I\ I/_ |\:J'\7777|Ul/9“/PXMC:| I/ ‘y I\:,Hs:ﬁ For both PXMZ straight shank holder / PXMC collet
{BIETEDEN side milling

L/D=4
$EE#M (~45HRC) HET
L) - JUN\— RV ardenedSted
Work Material Hardened Steel - Prehardened Steel
SCM-SKD61-NAK80 ~ 55HRC ~62HRC ~66HRC ~70HRC
SIHIERE
Cutting Spei 110 ~130 80 ~100 60 ~80 50 ~70 40 ~60
(m/min)
SR EERERE EDRE EnEE | XDEE | OEERE | EXDOERE | IRERE | XD&EE | [EmERE | 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 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 R N
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
L) - JUN\— RV HardenedSiee
Work Material Hardened Steel - Prehardened Steel
SCM-SKD61-NAK80 ~ 55HRC ~62HRC ~66HRC ~70HRC
YIHLEE
Cutting Speed 75 ~95 55~75 40 ~60 35~55 25 ~45
(m/min)
PAES ElEmEE EDERE CEmEE | EXDEE | EImEE | XDOEE | OEmEE | XDEE | BmEE | 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
a[ ap de ap de ap de
t}]*)\:m* P
Depth of at 7 1D | 003D 1D 0.02D 07D | 0.02D
. ae de Max =1Tmm de Max = 1Tmm Ade Max =0.5mm

1. B, RILY IBEIEDS DIBEDEVEDZETER T,
2. UUDDRET D F. @EEE. EDEREZB UG TTFTTEATEL.
3. RHUENRLLEDHBGIF. CUDHRELPIKEDTIDT. EEERE.
EDRE, HARSZHBTEL,
4 YHIEME. RIVTRENSDY v IRILY (PXMZ) DREURE(C
Ay RER(LF) ZMA fcREURSZE B UCEEZ LTS,
5. UIHIBANF #HEIM SN T I7 TO—FfcFFEEDQ DEVWWIHIRE]Z CfE

1. Use arigid and precise machine and holder.

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

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

4. Please consider the overhang length as the total length of replaceable
head and overhang length of shank holder.

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

ATEW,

AYRTHRIY Exchangeable Head

PXSH



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

PXMZZ h I/_ |‘:J'\"~J77|U I/g“/PXMCj I./ ‘y I\:,H\:E For both PXMZ straight shank holder / PXMC collet
SIRBAIEYIEN High-Speed Side Milling

INIRFICRET DNRIEPLHIBICK DRI TS N - NKDBREENBDE 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.
BEEREDOYY VIV EFIRAUCIEEDEERHRTT. The conditions below are for high speed / high precision machining centers.
L/D=4
$HEM (~45HRC) HHET
L) - TUN— RV ardenedSiee
Work Material Hardened Steel - Prehardened Steel
SCM-SKD61-NAK80 ~ 55HRC ~62HRC ~66HRC ~70HRC
YIHLRE
Cutting Speed 160 ~ 180 140 ~160 95~115 80 ~100 60 ~80
(m/min)
PAES ElER®RE EDRE BEmEE | XDRE | EImEE | EDEE | EEmRE | EXOERE | BEmERE | 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 dp de dap de
YhARE b —_——
Depth/ofctt 7 1D 0.05D 1D 0.03D 1D 0.015D 1D 0.01D
- Qe de Max = 1Tmm de Max = 1Tmm de Max =0.5mm de Max =0.2mm

1. BEREDETIDENTEDFHEELF I DT, FENMEDSG DENHIHE]FHEX T 1.Tools can cause sparks. Do not use flammable fluids.

FERALEVTTEL, 2.Use arigid and precise machine and holder.
2. #h. LY FEIMED S D EEDEVBDZEERATEL, 3.When chattering occurs, reduce the speed and feed simultaneously.
3. UUDDRLET DG, BEEE. EOEREZBUCEIGT I TSEA 4.Please consider the overhang length as the total length of replaceable
TEW, head and overhang length of shank holder.
4 YJHIREE. RIVFRANSDY vV IRV (PXMZ) DREHUEREIC 5.Use an air blow or a suitable cutting fluid with high smoke retardant
ANy RZE (LF) ZMAREURSZEBUCEEZLTTREL, properties.
5. STHHANX #HEIM (SR U TI 7 JO—H I FEMEO D EOEIHEEEZ
CERATEL.

BEBAYRNUI—=YavIAyRERIXIVRS)L PXM

Abundant exchangeable milling heads! Exchangeable head end mill PXM

YUy RSATEROIMTHREZFKIET DN\Y REBE Ay REDITMEICKDNT A BONAETMIIZX DA ZRIELE T,
EEINY RNV I—Y 3V TEBBREMIY —V ICHIHLE 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

- AT T7RAR

F¥#HI30SG PHOENIXA & OJ ZETE RS,

Please see OSG PHOENIX Catalog for details.

Square Type
c ST4VIRAR
Roughing Type 056 PHOENIX

« A—FSIT AR
Corner Radius Type

< =LK

Ball Type
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Cleaning Initial Tightening
AY R VPV OMEEOIXI ENERET FiED

Remove dirt and chips from the connecting thread and shank Tighten by hand

‘A REERIEPXMERZ/NF ZSHEATEN
(IR FBTHERATEFEA).

SR T MLOEpa07 28R TS0,

Ay REY PV TIR)LY DIREHI E THEDIAATTEL,
PRRADEVNSEZ TR TS L,

-fAEBRZ RS I 2 S (I DE IR0 IREHMIHEL L DTRER N H DX T,
BREEIFLIEVTTREL,

ANFFAY ROEPIREICEDEHFAL. BEAEICH D EBMEITEET
CEATE.

Cautions
during use

P& D
With gap

FREELO
Without gap

>I-a‘>

©F. 815

Final Tightening

FRANFTTHDD

Tighten with a spanner wrench

Confirmation

FREDEVEZ R

Confirm that there is no gap

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

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

- Please refer to p.107 for tightening torque.
- Please tighten until the head and the shank holder faces meet. Confirm that there is

no gap.

- Degreasing the connecting thread may result in over tightening or a possible

separation of the faces. Please do not degrease.

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

during use.

@ﬂiﬁ&) (BT30) Initial Tightening
Jby MRILY OfisEERn7Z &R U, ZLAD,
TIVA%y RZEEUL. KifFHT .

BT30S EFEEZSSRTEW.

Make sure the fastening portion of the collet is clean then
insert it into the holder. Turn the pull stud to tighten.

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

O5|ERUABEBICABLYFZ
Lo b EFEAT B,

KIUGETIVRET R (96l L) DIBE.
TIVAREYREM I e T 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.

2

@ZHHED Final Tightening
AINFTHID B,

Tighten with a spanner wrench

@5% ;‘%‘ Cleaning

Ay R, Oy MEEBOIZ. 5NZEET,
Remove dirt and chips from the connecting thread

and collet

X BT30L}{?+(DH2{7_" U'¥"|E Mounting procedure for holders other than BT30

—

@AY DEELZFEVKD. Dy Eistp%z
FTHR—NL. LY F TR (BEER) N
EERE . FREDN LI THEDNIT D,

HESERET NIV 18N-m

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

@O~y REE Mounting the Head

FHihZE Ul PAMERAX /NS THiH Do
After screwing the head in by hand, use the PXM
spanner wrench to tighten.

Ay REERIFPXMERR/NFZTHERATEL
(FARRZANFFTEATEREA).

HEEFTNLOEpI07ZSRTEWV,

Ay REDLY bOREHN K THDAATTEL,
FREIDEVEZ SR TS0,

Cautions
during use

BEREIF LIEWT T EW,

- FEEER BRSO 2 LM I D E 1D IREAMI D F E DI REED B DF T,
FANFEAY ROPIRECEDEBAL. Bo<KD LRGBS ETTEATEL,

collet by hand, tighten with the wrench by turning to the
right, then fastening to the required torque.
*Recommended tightening torque: 18N-m

- Only use the spanner wrenches that are designed specifically for the PXM (p.107) for
attaching PXM heads .
Please do not use alternative spanner wrenches sold on the market as a replacement.

- Please refer to p.107 for tightening torque.

- Please tighten until the head and the collet faces meet. Confirm that there is no gap.

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

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

&

AYRTHRIY Exchangeable Head

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

03

Ba—542J

Recoating

BiE-81—FT«120

Tool Reconditioning

ERATCERLLFO>EIEZ#HSE
BIATACLRE.BEERILE
WIRIRIBOREZTHNDEBIC
DIENDET,

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

BifE
Regrinding

D 04
®RAE

Inspection

BHE-BI1—5«42J

Tool Reconditioning

o1

R AR RS - e
Inspection upon arrival Packaging and
shipment

05

EEVSLII

Carbide Recycling

BMECELBL L LBETIRRIBAR/\—RXZILT [BEYYAI)V] §DHTEHTRETT,
BEUTAIIE HLPEBOL7AIIN ZLZL{SCBREMADERAEZ 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.

BHAEN—RX5) {8

BEITETHNIE. ZLDODEMEBEIENEABHOK 18&HbDEIRE  20kg~ U1 IILEE :
IVREW-RU-U—7- (H—Xwh E5Zw2. GERIZAARN—RASLICTEE- IRDAHICTH I
FyTEDHRIEFRE FREM Y YO EDODORER) EREEELL)

As long as the tool has been hardened, it doesn't
have to be separated into categories such as end
mills, drills, reamers, and tips.

Tools that contain a small amount of different
materials are accepted (tools with cermet, ceramic
and steel shanks are separated)

Amount of material that can be sent for recycling :

20kg and over (shipping costs are paid by Nihon
Hard Metal Co., Ltd.)

Recycling payment :
by direct bank deposit




shaping your dreams
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E-mail : cs-info@osg.co.jp  Web: https://www.0sg.co.jp/
International Headquarters
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a TEL (022) 390-9701
L TEL (024) 991-7485
b7 TEL (029) 354-7017
E TEL (0270) 40-5855
#H= TEL (028) 651-2720
b TEL (025) 288-3888
R TEL (03) 5715-2966

n TEL (0533) 82-1145
b TEL (0566) 62-8286
TEL (052) 589-8320
= TEL (058) 259-6055
B TEL (077) 553-2012
FR TEL (06) 4308-3411
a TEL (078) 927-8212
R TEL (076) 268-0830
TEL (086) 241-0411

&R fg
o
]

TEL (046) 230-5030
TEL (0266) 58-0152 5 TEL (082) 532-6808
TEL (0268) 28-7381 M TEL (092) 504-1211
TEL (054) 283-6651 e TEL (093) 922-8190
TEL (053) 461-1121 HE & TEL (096) 386-5120

S
=

B

/N BECBENWNERE L DIT

« TEZSEAT 263, BT 2RRNDIDT, HIFN/\— - (REIRS - REWNSEHEALTTEL,
NI RFTRSIENT FEL.

+ FID K FIFFRFTHSIENTTEL,

* TEOYINBEDEL Eo e SERZEFIELTREL,

« BEE - RERBHIRELLS, BSICERAZHRELTREL.

* TEICEFZMRIFVNTFEL.

« MIFIICTEDTERRET> TR,

& 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.

OSGRIEE

Copyright ©2019 OSG Corporation. All rights reserved.

+ "EICOVNTR, BICHR - MRZ{T>CTHBDEIDT. FEFL ALY OIEHILRZ

BEIIHEHHDET,

Tool specifications are subject to change without notice.

« AEBBABDORETER - BRZRCIT T,
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