Carbide End Mills for High Hardness Steels
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AE-MSS-H-AE-MS-H
AE-BM-H-AE-BD-H-AE-LNBD-H

SF%’:%E Square
JBfN1.5DT)4C (FH4<3D) B
2.5DJKE 185K

1.5XD cutting length (neck length 3XD) type
2.5XD cutting length type, 18 new items

?}K%ﬁ! Radius
iBfN2. 5DTJKE 285k

2.5XD cutting length type, 28 new items
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Features of DUROREY Coating Cutting Data

% D] S'Z 9:@ O gm% g—l_‘-l Multi-flute square type and radius type m

AE-MSS-H i@E7a 1.50704% (FH30) 1.5 x D cutting length (Neck length 3 x D)
AE-MS-H 758 250774 255 % D cutting length
* FEEL Feature
* IR cutting Data
* R~F 5% pimension
AE-MSS-H

jlz%jzgg Square Type e

AE-MS-H o
%29;?:’:! Square Type - g ‘

67]
6 Flutes

3}1.(%32 Radius Type
. -{;)] ﬁ]‘l%{f};ﬁ Cutting Condition

f*%ﬂ_ Ball Type

AE'BM'H %§ﬂ$ﬂ4ﬂ] 4-flute type for high-efficiency processing
* $F R Feature IP.13| i
¢ HHI;‘&?E Cutting Data IP1 4|

° R TJ- % Dimension

P.15 R o
R ‘t)]léll_l%ﬁ:% Cutting Coridition == u

° "LI%,‘{—:_'\ Feature IP1 9| ? \
° huI?&?E Cutting Data P.20 3 ’

° Rd’ﬁ Dimension @ - _
. ‘t)] ﬁu%1¢%§4 Cutting Condition s p.22

AE'LN BD'H %#ﬁfi*ﬁﬂﬂlﬁﬁ Zm{ﬁéﬁﬂ 2-flute long neck type for high-precision finishing
° LLI'% :ﬁ\ Feature B
. ﬂﬂI?ﬂlTE Cutting Data IP.24| a

. Rﬂ'% Dimension IP25|
. tﬂﬁu%#l:%% Cutting Coriditign ™ P.3‘|
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Innovative coating that supports high-hardness steel machining

DUROREY

B RE

Super Heat Resistant Layer

;/% }% *ig ig'_:. Coating Structure

BRENKE AR RSN

Ultra-Fine Periodic Nano-Layered Structure

B & 52 IR B
Adhesion Strength Reinforcing Layer

E-2%)

Base Metal

Eﬁﬁ,m )= Super Heat Resistanr Layer
BEEBSI CRBM MBS RFH ML, SUMREEENE. SEEL. STERIAERL

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

IEHZQIHQP‘]*H H\H 2ﬂ:$’] Ultra-Fine Periodic Nano-Layered Structure
BT K E R B BIRENREME, EERAMERIRETRES

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

SBSICHBTREMBMMANKERRELEN, EESTRMMAER  Superheatresistant layer and ultra-fine periodic nano-layered

structure provide superiortoughness while maintaining

'&E{JEJE_TI’ BRSO . - N highheat resistance and abrasion resistance.
B ESEEM TR EAMGERT], SHTREMNKEGK. Also suppresses chipping even in high hardness milling and achieves long tool life.
‘ o T — . =
REE® REE WE (GPa)| = (C) | MM MfED | REMEEE | WERE | e s
Coating Color Coating Structure Hardness Oxidation Heat Resistance | Adhesion Strength | Surface Roughness | Wear Resistance | Welding Resistance Toughness
Temperature
B M4 é K o7 R =
'Bll‘a‘ck)é;% E%f%r;eﬂ] Peﬁcﬁjﬁaﬁiyered 4 1'300 * © O 7{? © ©
DUROREY20SG &) A F M i 4% (7) O—~O—~r (&f)
DUROREY is a registered trademark of OSG Corporation. Fair Best
N — NS A
Y=L " RE60HRC SKD11MI%E
(@ el g ntnel Cutting data of SKD1160 HRC
FRTA BRASOTITLALT] 010 SNE BB FE IR0, 1mmB B ] HIHK
Tool 6-"ut e square carbide end mill Cutting length up to 0.1mm outer circumference wear width
TR AL
Work Material SKD11(60HRC) HIEIHCE (M) Milling Length
MI 755 gt | % 4 60 g '
Milling Method Side Milling DUB(J):REY
?&ﬁ?f’sg‘pe od 250m/min(7,950min™") DURGREY Coating
Bt 4,800mm/min(0.1mm/t) SRS
Conventional
giﬁltjlfz)fgcut dp=10mm de=0.1Tmm
Hi A~ m
f)]ﬁ'] iﬂi ?Iqj '—=\,7§ Competitor
Coolant Air Blow
j]u 184m)§ E"J @?ﬁ 'I‘%}H, Wear comparison after milling 84 m

DUROREY:4 /2 BUE i AT =S

DUROREY Coating Conventional Competitor

N 4 N = &)
— 1258 E AR [] Be
SLUERE~miEte, 148
RS T 460%.
Approximately 60% improvement in
performance compared to conventional
coated products
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Vast product lineup with DUROREY coating

P THAE 1 cwmoonar
=P NIIp
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IREE

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

N4 SKD11(60HRC)

Work Material

ER#HM: TR mITA

Machine: Vertical Machining Center

FiHAAY: HSK-A63

Main Spindle

LI 857 -

Coolant

=%
Air Blow

JIHA:

BeiE®R: 20,000min’

Maximum RPM

AR TI

Holder : Shrmk Fit

22mmE = FE EF 4 (60HRC) = R 0 T

IF%S| mI ML mInE IRV HARE
chi? Milling El_rLt Milling l\?etfod Milling Prons Cut(w/gmsiﬁ)eed (mFm6/ergin)
o 20, | a0, | ey | aeren
® B elical Milling *ﬁﬁﬂl AE-MS-H (3,800min™) (0.05mm/t) elical Angle elical Radius
Pocket SEIT Roughing @10 120 6,000 22 0.1
Enlarging (3,800min™) (0.26mm/t) :
2 | Wi SAEMT BT AE-MS-H 120 6,000
® Overall | o Miling Roughing ®10XR1 (3,800min") | (0.26mm/t) 22 0.1
® £ Em%mL FREMT AE-BM-H 270 3,100 0.5 0.5
Overall Contour Milling Semi-finishing R5 (8,600min™) (0.09mm/t) ° *
@ RER EB%mI AT AE-BM-H 104 1,800 0.5
CornerR Contour Milling Leftover Milling R3 (5,500min‘1) (0.08mm/t) 0.5 *
® FRE | FEREMI BmT AE-BD-H 305 970 0.1 0.1
Shape Contour Milling Finishing R3X18 (16,200min™) (0.03mm/t) : :
3 SFEMT PLEFE I T AE-MS-H 104 990
® B&tom Flat Surface Milling pL Surf?ice Finishing ®6XR0.5 (5,500min™) (0.03mm/t) 0.04 0.25

8
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to accommodate a wide variety of applications

7]” I@*E 2 Cutting Data 2
BN{sE 2 = 8 B 4 (60HRC) H AT I 1T K]

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

IRI#t%t: YXR3(60HRC)

Work Material

M S%hhn THL

Machine: Five-axis Machining Center

F4HAAY: HSK-A63

Main Spindle

PIEHF]: MQL

Coolant

BRe45iR: 25,000min’
Maximum RPM

JIHR: HAETIN

Holder : Shrink Fit

S
DA

7|8

EREWEAMMT

IRIERE

HERIRE

IF%HS | M LA L% MIAE L
Process Milling part Milling Method Milling Provess C“‘(‘I‘Q,gmsig)eed (miffmdm)
0} EXS 34 FEkmT EREMAMT
Overall 3-axis Contouring Line High-efficiency Roughing
® JE=E 3 FEkmL $HmT
Chamfer 3-axis Contouring Line Semi-roughing
AE-BM-H 150 1,920 0.7 15
R5 4,800min’ 0.1 t . :
@ | m® | smpEeI EMT 4.800min") | (01mm/0
Groove 5-axis Profiling Semi-roughing
@ L - FEmT
Ridge 5-axis Turn Milling Roughing - Semi-roughing
® ik 5% fFEMT SRR T AE-BD-H 150 480 0.04 1
Groove 5-axis Profiling High-precision Finishing R5X30 (4,800min“) (0.05mm/t) .
® S 5% fFRIMT EREERmM T
Ridge 5-axis Profiling High-precision Finishing
0.03 0.2
@ o8] P i ZEgE EEEENT AE-LNBD-H 55 174
Middle Bottom 5-axis Turn Milling High-precision Finishing R3X40X6 (2,900min™) (0.03mm/t)
& S ZEEE EREERmM T
Bottom 5-axis Turn Milling HigITprzcisio? Finishing 0.02 0.2
® =R 34 FEkmT SRR T AE-BD-H 150 480 0.04 1
Chamfer 3-axis Contouring Line High-precision Finishing R5X30 (4,800min™) (0.05mm/t) *

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

Y]  AE-MSS-H

)R AE-MS-H

1| NS 57 B TN H i 5

Unequal spacing teeth suppresses chattering

al

al+a?2 alFa2+a3

a2
SME PBLLT SMZ P6LL
Outer diameter Outer diameter ¢6
under ¢6 or above

2| AR VISR SEIRAR TE S
TSN

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

fERIR -Ms- TR EEIRIE

Tool AENMSH o4 Wear condition of the cutting edge

I it o

Work Material STAVAX(52HRC) gér?\zr’:oe\gl

Iz gt

Milling Method Side Milling

IR : P

Cutting Speed 100m/min(7,950min™")

;‘Eﬁgﬁ 1,250mm/min(0.039mm/t)

’f)}lﬁﬁ%‘;}fic t ap=6mm de=0.2mm : - =
e YIHCE 350.9m | HIEHCE 179.3m

A7 =4 Milling Length Milling Length

Coolant Air Blow

fE R SR MI AL (BT40)

Machine Vertical Machining Center

DUROREY Coating

- AAS MR ER Y, EABRRYMEREESEERMT
TR IEEBRFIERE.

* Exhibits outstanding performance in high-hardness steels due to its excellent

toughness, high heat resistance and abrasion resistance characteristics.

8




7]” I%&*E Cutting Data

KEG ESCIE) sy [l

Long Tool Life Achieves stable durability in high-hardness steel machining

(mm) 0.10
FHTA AE-MS-H ¢10
Tool 0.09
Py
Work Material SKD11(60HRC) - 0.08
MIE sk % 0.07
Milling Method Side Milling & 0.06
YIHIRE . . g’nﬂ; 005
Cutting Speed 75.4m/min(2,400min™") z 0-0

. 004
HHRTRE . 5
e 1,000mm/min (0.069mm/t) 2 003
YIBIRE _ - = 002
Depth of Cut ap=15mm de=0.3mm o
ALl bil] =4 '
Coolant Air Blow 0
LR ﬁﬁhulq]{t‘t (BT40) IHHCE Milling Length (m)
Machine Vertical Machining Center
—AE-MS-H = H /AT ZMA
Competitor

ML Z95. 2mBt, SR TIHIEEIRIE)

Wear condition of outer peripheral cutting edge after milling 95.2 m

SR T BRIy E o Ol L L

H i AR =

Competitor

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

(mm) 0.10
EATR AE-MS-H ¢4
Tool 0.09
TR
o A SKD11(60HRC) % 0.08
MIFk gk 7 007
Milling Method Side Milling % 0.06
YIHIRE . - E 0.05
Cutting Speed 125m/min(9,950min™") ;% .
8 g 0.04
HRRE : S
Feed 1,200mm/min(0.03mm/t) E 0.03
PIHIRE = - 0.02 ['9:
Depth of Cut ap=4mm de=0.08mm 1
LBl E 0.0
Coolant Air Blow 0 =0 60 T30
f5£ R AL, SR (BT40) e
Machine Vertical Machining Center YIHHKE MillingLength (m)
—AE-MS-H = Hth /A T SRA HAth /A 5] = fmB
Competitor Competitor

SNE TN R IR R

Wear comparison for peripheral cutting edge
AE-MS-H 122.5m Hit A~ m A 66.4m

Competitor




7]” I%‘ﬂ *E Cutting Data

fREMT

Stable Performance

BN{sf 2 FRAESNSTAVAX (52HRC) th AT #& & 0 T

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

EATA _MS-

L AE-MS-H ¢4
TR

Work Material STAVAX(52HRC)
MIFE s

Milling Method Side Milling
PIHIRE . -
Cutting Speed 100m/min(7,950min™)
Eﬁ’g‘iﬁfﬁ 1,250mm/min (0.039mm/t)
YIHIRE _ _

Depth of Cut ap=6mm de=0.2mm
HIH 3635 =4

Coolant Air Blow

fE PRI SR MI AL (BT40)
Machine Vertical Machining Center

KIFan

Long Tool Life

(mm) 0.40
0.35
0.30
0.25
0.20

0.15

Flank Wear  KgHFsSt g B S M

0.10

0.05

L L L L L
50 100 150 200 250 300 350
HIHIAC B Milling Length (m)
=———AE-MS-H —— E /AT~ MmA Hip A FI~ @B
Competitor Competitor

51N TIRY BRI R O

Wear comparison for peripheral cutting edge

AE-MS-H 350.9m

Hi AT ~HRA 61.3m | EfBAF~MmB 144.3m

Competitor Competitor

BN{E 7E 77 A& $INAKSO (40HRC) BUN T rh, tRE&1E RIFRILIHEIMERE

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

ERATHR -MS-

Tool AE-MS-H ¢3
TR

Work Material NAK80(40HRC)
MIfE i

Milling Method Side Milling
YRR . i
Cutting Speed 102m/min(10,823min™)
BRI 866mm/min(0.02mm/t)
Feed

YIHIRE _ _

Depth of Cut ap=4.5mm de=0.2mm
LB =54

Coolant Air Blow

£ AR Ebzin el (HSK63)
Machine Horizontal Machining Center

(mm)0.10

0.09 [

0.08
0.07
0.06

0.04
0.03
0.02
0.01

0

Flank Wear R Si5e g =1 4 1

0.05 |~

100 200 300 400 500 600 700 800 900
14 B Milling Length

=———AE-MS-H —— EHh/\F~RA

Competitor

51N TIRY EE IR R I

Wear comparison for peripheral cutting edge

AE-MS-H 896m

HhAR~5RA 476m

Competitor




_I%_ ﬁ% rg %N % ﬁ% }Jﬁ\ é ﬁ{fﬁz 7] E;Emﬂ Stub type carbide end mills for high-hardness steels m

- KD aw [ s
A E = M S S - H SIZ %’ng Square — moos e

0~-0.02

Typel

g 15
1]

] g @ o N |

DCON

47] APMX
4 Flutes LU
LH
LF
Type2 z
[a)
2 % NN 2
a
67] APMX
6 Flutes LU
LF

1 .5D D]-l;/t (;I(ﬁ-ll/t3D) 1.5 X D cutting length (Neck length 3XD) B mm  Unitmm

k|| |y | BR | TE TR i S i k| e
EDP No. DCX LU LF | APMX DCON | DN ok = T — > 3| ZEFP | Type | Stock
8549830 | 3 X 9 | 45| 45|148| 6 | 285 578 | 946| 9.87|1023/1062(1148| 4 | 1 |A|@
8549831 | 4 x12 | 50| 6 |16 6 | 3.85| 359" |12.6 |13.09|1356|1407 1521 4 | 1 |A|@
8549832 5 X15 60| 75171 6 485| 1.68° | 1572163 | 16.88 — - 4 1 A@®
8549833 | 6 x18 | 80| 9 | — 6 58 — | — | — | — | = | = ]6|2|Al® [
8549834 | 8 x24 | 90|12 | — 8 |785) — | — | — | = | = | = 6|2 |Al@®
8549835 | 10 Xx30 |100(15 | — | 10 | 985 — | — | — | — | — | — |6 |2 |Al@®
8549836 12 X 36 110 |18 — 12 |11.8 — — — — — — 6 2 A@®
SE 1 AR T U QSR E N Kot h, MBLKERERM TN REETS ® —inEREf & @=Standard stock item

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

ok | FipmE

S E €—| Interference

B,l\ g ] Angle

A2 a

g >4

Y T#%

les Eer
< H Inclined

L Angle

. 1::16%4]%3 Guide for Icons

n PR Tool Materials FREALIE surface Treatment RIFAZE Tolerance of Radius
R
CARBIDE EREE BN byUROREY # 2 Y ETHRTIBRTRE
Tungsten Carbide DUROREY  pUROREY Coating +0.01 'dentifies the tolerance of the radius for end mills

n 9|\,éE"JifF?§§ Tolerance for milling diameter $ﬁ§.‘|§ Shank

R TIMIME IO wrmamsE I jnerrIm
Tolerance for milling diameter h4 Tolerance for Shank Diameter FIT Suitable for the shrink holder system
E BEHER  Helix Angle YIHISM  cutting Conditions
NN R T B AR T BRI R A TURD
43° Helix angle of flute for end mills Indicates page number for cutting conditions

pocid o



_I%_ ﬁE g %m % ﬁ% Jﬁ é % %% 7] ;;ELD] ﬂ Short type carbide end mills for high-hardness steels

AE-MS-H F%& e

g %

47]

4 Flutes

|
CARBIDE 1\, p0REY

0~-0.02

Kl AN
43

FIT

P12

SPEED
FEED

LF

671 APMX
6 Flutes LF
2.5D J] 'IZ/C 2.5 X Dcutting length #fmm  Unitmm
Hms IME &K RS LH 1z 71 2N B
EDP No. DC LF APMX DCON ZEFP Type Stock
8549710 1 60 25 12.7 6 4 1 Al @
8549715 1.5 60 3.8 13 6 4 1 Al @
8549720 2 60 5 13.9 6 4 1 Al @
8549725 25 60 6.3 14.5 6 4 1 Al @
8549730 3 60 7.5 154 6 4 1 Al @®
8549740 4 60 10 16.1 6 4 1 Al @®
8549750 5 60 12.5 16.7 6 4 1 Al @®
8549760 6 60 15 = 6 6 2 Al @
8549780 8 70 20 - 8 6 2 Al @
8549810 10 80 25 = 10 6 2 Al @
8549812 12 90 30 - 12 6 2 Al @®
- fFRuEEs2bd. - See[p.dfor explanation of icons. @ =#ixfEERR @=Standard stock item




AE-MS-H gM%@ Radius CARBIDE 'm' ::'u ? S

0~-0.02

Typel
& 15
- 2 & ISSE—— -8l
47] L apmx |
4 Flutes LH
LF
Type2
&
SRR —
D APMX
6 Fios LF
2.5D D]-ll/t 2.5 X D cutting length ﬁiﬂ'ZOZ']fﬁéﬁ ﬁ% On sale from June 2021 BAmm Unit:mm
HRE 5ME X B 2K 7% LH iz nH | Mk | BB
EDP No. DC X RE LF APMX DCON ZEFP Type Stock
8549842 3 X R0.2 o
60 7.5 15.4 6 4 1
8549845 3 X RO.5 O
8549852 4 X R0.2 (
8549855 4 X RO.5 60 10 16.1 6 4 1 5 O
8549856 4 X R1 O
8549862 5 X R0.2 A @
8549865 5 X R0.5 60 12.5 16.7 6 4 1 b O
8549866 5 X R1 O
8549873 6 X RO.3 (
8549875 6 X RO.5 60 15 = 6 6 2 A o
8549876 6 X Rl o
8549883 8 X R0.3 ]
8549885 8 X R0.5 A o
8549886 8 X R1 70 20 — 8 6 2 o
8549887 8 X R1.5 b O
8549888 8 X R2 O
8549893 10 X RO.3 (
8549895 10 X RO.5 A ]
8549896 10 X R1 ([
80 25 = 10 6 2
8549897 10 X R1.5 O
8549898 10 X R2 D O
8549899 10 X R3 O
8549903 12 X RO.3 (
8549905 12 X RO.5 A { ]
8549906 12 X R1 (
90 30 — 12 6 2
8549907 12 X R1.5 O
8549908 12 X R2 D O
8549909 12 X R3 O
- fFRmiEs2bd. - Sek p.gfor explanation of icons. O =IREEER O = BAREERS GBMAER. )
Standard stock item Limited standard stock item

pos 4 ©



A E' M S S' H 't)] ﬁ'] % 14: g ;E % Cutting Condition
SP; 9: gg Square Type

Mk side milling

Iﬂiﬂf'ﬁgg%iﬂ (~45HRC) y i{jﬁ)?i‘dﬁg |
A . ardene teel
j&\Eo%hfij:tl Toolé\teerl‘ 0 :ardzned Slteel
- Prehardened Steel
SKD11-SKD61 - NAKSO ~ 55HRC ~62HRC ~66HRC ~70HRC
PR E
Cutting Speed 110 ~130 80 ~100 60 ~ 80 50~70 40 ~60
(m/min)
INE XTI R HERTRE L3t HHERTRE iR HERRE iR BHRTRE L3t HHERTRE
Istc - fd 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 5310 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 1,840 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
YIEIRE i T<1ep | =010 T<1cn | <n0ep P p e —
Depth of Cut 7 =1.5D | =0.1D =1.5D | =0.05D =1.5D | =0.03D
7 Qe de Max=1mmIT de Max = 0.5mmiIA T de Max=0.3mmILT
1. 1B A RIS LR TR . 1. Use arigid and precise machine and holder.
2. REREAET, BRI R TR IR IERE 2. When chattering occurs, reduce the speed and feed simultaneously.
3. IEIRIE N AP RHME A S0 Bk & KR M D B HT R R . 3. Use an air blow or a suitable cutting ~ uid with high smoke retardant
properties.

SHRMIEE High-speed Side Milling

IR SR KIEURBHRER N Z AR B S BN RNER . Caution:Sparks generated during operation or heat caused by tool breakage can cause yre.
TEMEFRA KB . Be sure to use all proper yre - prevention measures.
EREESHEENM IR OHEERGR. The conditions below are for high speed / high precision machining centers.
Iﬂiﬂ}'ﬁgg]%iﬂ (~45HRC) if])ﬁflﬂ |
a4 - i Hardened Steel
vjagr%wfzfj Tooléteel + Hardened Steel
* Prehardened Steel
SKD11-SKD61 - NAKSO ~ 55HRC ~62HRC ~66HRC ~70HRC
YIHIRE
CumngSpeZa 290 ~310 240 ~260 150 ~170 130 ~150 90 ~110
(m/min)
INEX T L3t QTR L3t HRIRE iR HRRE iR BHRTRE L3t HRTRE
T A TN 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
aT ap de ap de
IR i T <1ep | <000D T<1cep l<n01p
Depthofc:uzt 2 =1.5D | =0.02D =1.5D | =0.01D
717 ae de Max = 0.2mmELT e Max=0.1mmiLT
1.mIEREF L= NI, YIZEREZ K MERIYIEHT 1. Tools can cause sparks. Do not use " ammable " uids.
2 IEIRIE I TAPRME A S0L S & M D BT HI Y - 2. Use an air blow or a suitable cutting ™ uid with high smoke retardant
properties.

s



A E = M S' H t)] ﬁ'] % 14: g ;E % Cutting Condition

Slzgtgg / gm%;_—ﬂ Square Type / Radius Type

Mk side Milling

TR - iﬁfb‘?ﬂ (~45HRC) SERR4R
™ - IEE Hardened Steel
aﬁ%ﬁiﬁ Toolé};eerl‘ e gard%n;d Slteel
+ Prehardene eel
L o 55HRC 62HRC 66HRC 70HRC
PIHRE
i G 110 ~130 80 ~100 60 ~80 50~70 40 ~60
(m/min)
FINES L35 BEGIRE iR HEGIRE R HHGIRE BRIR HEGIRE R HHGIRE
Mill Dia. Speed Feed Speed Feed Speed Feed Speed Feed Speed Feed
(min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min)
38,220 1,530 28,660 1,150 22,290 620 19,110 460 15,920 330
25,480 1,530 19,110 1,150 14,860 620 12,740 460 10,620 330
2 19,110 1,530 14,330 1,150 11,150 620 9,550 460 7,960 330
2.5 15,290 1,530 11,460 1,150 8,920 620 7,640 460 6,370 330
3 12,740 1,530 9,550 1,150 7,430 620 6,370 460 5,310 340
4 9,550 1,530 7,170 1,150 5,570 620 4,780 460 3,980 340
5 7,640 1,530 5,730 1,150 4,460 620 3,820 460 3,180 360
6 6,370 2,290 4,780 1,720 3,720 940 3,180 690 2,650 510
8 4,780 2,290 3,580 1,720 2,790 940 2,390 690 1,990 510
10 3,820 2,290 2,870 1,720 2,230 940 1,910 690 1,590 510
12 3,180 2,290 2,390 1,720 1,860 950 1,590 690 1,330 510
s | DC=015 f;) 0.220 ap de ap e _a | Qe
TRRE 915<0C= 025 15D 0D 15D | 0.05D 15D | 003D 1D | 0.02D
7 ae $2.5<DC 15D | 01D de Max=TmmiT de Max =0.5mmIL T de Max=0.5mmi{ T
ae Max=TmmITF

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 ~uid with high smoke retardant
properties.

1. 5 BRI SRR TIE .
2. RERFET, BRILEE T RMARRE.
3. IEIRYE I TAPRME B <UL S & MR 1% DRI LT EI 5 o

SHRMIFE High-Speed Side Milling

IR P B KA R ARSI R AR B SB AR R .
E ML KB
EREREEERNN IR OREERR.

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

TEM - fARM (~45HRC) RN
aﬁ%ﬁiﬁiﬁ T.oo?zgf?;l‘ ﬂ::llarde:‘ngd Slteel fordenastee
SKD11-SKD61 ﬁeAKso ~ 55HRC ~62HRC ~66HRC ~70HRC
PIERE
Cutting Speed 290 ~310 240 ~260 150 ~170 130 ~150 90 ~110
(m/min)
FINES R BEGIRE iR HHGIRE R HEGIRE BRIR HEGIRE R HHGIRE
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
25 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
. dp de ap de dp de ap de
TRRE aT% 1D | 0.05D 1D | 0.03D 1D | 0.02D 1D | 0.01D
K ae de Max = 0.5mmI{ T de Max =0.5mmI T de Max =0.2mmIA T~ de Max =0.2mmIX T

1T EFE NI, I7EREKIEHEIEHT.
2 IFIRIE I TAPRHE A SUOQ S & IR D BT

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

posid ®
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4-flute high-efficiency Carbide ball end mill for high-hardness steel

AE-BM-H

1] KERBEIR T

Sharp spiral curve

BERVIEIEAS, SKHRENKFHMI

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

2| UL FEB2 )TN AE

Center 2-flute specification

<TFHEHMIPAUMILRERT, REMIEREE
- FULER2TIR TR IR B HE, MEIIBEE

- 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| i R AUFKSLRIEE

Superior ball R precision

CA[TTZENMEMIESFEMT
+ Suitable for a wide range of processes, from roughing to semi-roughing.
R R R
+0.005 +0.007 +0.01
RE=1.5 1.5<RE=3 3<RE

4] %5 %75

Unequal spacing teeth

«FAZTCIHETRR, SSIMEMERMT

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




7]” I%&*E Cutting Data

Skl TS EE MM T, ZEMERT AN

Long Tool Life Exhibits superior endurance in high-hardness steel milling.
- L0171 1) B T PP PR
FRAIA AE-BM-H R5 Hi AT =& mm’0.14
Tool Competitor
o 0,12 |7 7 T T
ML SKD11(60HRC) —
Work Material )= S
M5 BT z°
Milling Method Pocket Milling }?%
YIHEIRE . - zZ
Cutting Speed 55m/min(1,750min™) B:%
Eﬁﬁg 875mm/min(0.125mm/t) %
IHIRE _ _ -
Depth of Cut ap=0.75mm. Pf=2.25mm
YIHIh7 =% , . . . . . .
Coolant Alr Blow 0 9 36 109 145 181 218 290
15 AL ST AL (BT40) IR il h (m)
Machine Vertical Machining Center XM'_"_"g Lengt N
=———AE-BM-H —— H AR ~mA Hih /AR =58
Competitor Competitor
Np—— (mm) 514
ERAIHR AE-BM-H R5 LATE = & ’
Tool Conventional 012
Itk '
Work Material SKH51(65HRC) % 010
MIFE BEEmT o
Milling Method Pocket Milling % 0.08
DIRRE 125m/min(4,000min"") &
Cutting Speed = 0.06
AR - g
] 2,000mm/min(0.125mm/t) % 004
YIBIRE _ _
Depth of Cut ap=0.3mm. Pf=1.2mm 0.02
R =54 0 L L L L L L L L L L L L
Coolant Air Blow 168 336 504 672 84 1008 117.6 1344 1512 168 1858 2016
=R Eb N Tl (HSK63) HIEHEEE Milling Length (m)
Machine Horizontal Machining Center )
=——AE-BM-H PATE = &
Conventional |

A=A < i2rES R S EIER, AREARREMT

Low Cutting Force Effects of sharp spiral curve and unequal flute spacing enable stable milling with low resistance.

AIA AE-BM-H R5 %
Tool Conventional
IR
Work Material SKD11(60HRC)
mIFE B3N AT
Milling Method Corner R Milling
YIHEE : -
Cutting Speed 80m/min(2,550min™)
A .
Hiane 2,000mm/min(0.196mm/t) [ AE-BM-H | S 72 Conventional
YIRIRE — — N) (N)
Depth o:fZCut ap=5mm. Pf=0.1mm gy 800 47 800 -
= Hl Hi ’ “/IEI%%EB
t)]ﬁlJiEl?flJ 4 121 600 [i=h 600 " " Corner part
Coolant Air Blow h BN h |' '
fE R SR MI AL (BT40) ¢ 400 Corner part ¢ 400 '
Machine Vertical Machining Center z A g '
£ 200 I ”I”"" "'I"”‘. LTI — —
RO T T T R S R T S )
B 8] Time B (8] Time



_I%_ EE FE‘_ %m % EE Jﬁ é ﬁ"ﬁ;’ﬁ 7] Bf(%l:ﬂ %;&%4?} g! 4-flute ball type high efficiency carbide end mills for high-hardness steels

R R R
vy vy vy K ANN(ED
A E - B M - H CARBIDE puROREY 0005 <0007 =001  FIT 40°  |p16~p18

RE=1.5 15<RES3 3<RE

LF

“ : g SN — ————————— 1

LF

B{I:mm Unitmm

8549602 R1 X 4 50 2 119 6 1.95|1032°| 422| 444 | 4.65| 4.85| 525 1 |B|@
8549603 R15 X 6 50 31118 6 285 | 818 | 625| 649| 6.72| 694| 736 | 1 |B|@
8549604 R2 X 8 60 4 112 6 385 | 568 | 832| 862| 89 9.15| 9.71 1 |B|@
8549605 R2.5 X 10 60 5 1121 6 485 | 297711039 |10.75|11.07 | 11.37 | — 1 |B|@
8549606 R3 60 9| — 6 — — — — — - — 2 B|l@®
8549608 R4 70 | 12 | — 8 = = = = = = = 2 |B@®
8549610 R5 80 | 15 — 10 — — — — - — — 2 |B|@
8549612 R6 9 | 18 | — 12 = = = = = = = 2 B @
- fFRuEAES2pbg. See[p.dfor explanation of icons. ® =inft 7@ @=Standard stock item

E 1 BT IHRR A RE S KLe 29, MRTHERRTMINAEETS
Note: If there is no value in the actual e” ective length (Le column) for the work gradient angle a , it indicates no interference.

ok | Fismme
£ <—| Interference
T g f Angle
e
M =
K& Tt
Les CESY]

£ H Inclined
L Angle




AE-BM-H #IEIFHEHESR cngcondton

*ﬂ j]u I Roughing
MIRRUESLZMT RT$E. The machining path is on condition of contouring line operation.
TEHN-ERHN .
- AR W ﬁlﬁdﬁ? |
b Tool Steel -Hardened Steel Hardened Stee!
vﬂﬁnﬁiﬁ o Preer?arde?\rej r;eel *
SKD11-SKD61-NAK80
(~45HRC) ~55HRC ~62HRC ~66HRC ~70HRC

iR BHRTRE iR BHRTRE iR BHRTRE iR BHATRE iR BHRTRE

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
o ap P ap P 0.05D 0.15D
TIRIRE RE<R3 0.1D 0.2D RE<R3 | 0.07D | 0.15D y
epth of Cut
R3=RE 0.15D 02D R3=RE | 0.12D | 0.15D W@,ﬂv
A A
Pt 77

EREEEmAS2p.17,
See for precaution for use.

F& 0L Finishing
MIRREUFSLMIARR. The machining path is on condition of contouring line operation.

| | Aesm-H

TEW - AR .
- FREEN BN
nT# Tool Steel -Hardened Steel Hardened Steel
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRC) ~55HRC ~62HRC ~66HRC ~70HRC

R HHRTRE iR HHRTREE R HERIRE R HHERIRE R BHRTREE

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

VIMIREE I ’ ap Pt
7
Depth of Cut —— 002D | 0.05D
S H8p.18KY6.

ERrEEmss2pIg
See for precaution for use.



AE-BM-H 1B FHEAETR g condion

_I%_ ﬁ_::'.*ﬂ 7JI] I High-Speed Roughing

PR KR AR RIS R R IR B S BRI R .

M NI
EREREEENN RO EEFER

MIBRUEFESLMIARIE. Themachining path is on condition of contouring line operation

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

TEWN - FRW N
R VAR5
T AR Tool Steel -Hardened Steel Hardened Steel
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRC) ~55HRC ~62HRC ~66HRC ~70HRC
IR HERIRE IR HRIRE IR HERIRE IR IR IR HERIRE
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
PIERE dp Pf dp Pf Wiiap - dp Pf
Depth of Cut 0.1D 0.2D 0.08D 0.2D A% 0.05D 0.1D

1. EERRIMERESRHRFI T

2. HEEASAHEML GEEAAD

3. ERFHTINEBKZ “IMEXAEUT” AREFITH. BKEX
A, THEYIEERER, HBREFTIERE .

4. PRVRATFEHFSLZMI MEMD FhakrhagmI. wEmIR
K THIRE . &ERIM. THRSFERER, HMRETH
. RENEARG, FHEHIFEER, HERREMTEIRE .

5. EF&mI+, ANWETFEERTIE S FEUTE, HRNZE
R TIHES0%-80%, AR THZE50-80%, HE T iEZE20-60%.

6. EEZLMIAP, MIfM (B) =15° B, ERPEERTHE
40-60%, HEAIRE TIEZE 30-50%, HHEH)R TIHZE30-80%.

7. YIRBRE, WHE—SIREHER, #HARE.

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.



_I%J_J‘EE*% 7]!] I High-Speed Finishing
LA P K TEA R RRIE R Z AR B S B AR ER .
BT N IR

ERAEERESEENN I ONEEREER.

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

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

TEH - ARN .
FEER AR I—
T At Tool Steel -Hardened Steel Hardened Steel
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRC) ~55HRC ~62HRC ~66HRC ~70HRC
IR HERIRE 3t HERIRE IR HERIRE IR BHERIRE R BHRIRE
Speed Feed Speed Feed Speed Feed Speed Feed Speed Feed
(min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min)
R1 40,610 6,500 37,020 3,700 33,440 2,680 27,470 2,200 20,300 1,620
R1.5 27,070 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
IHIRE W:av B ap P
Depth of Cut W i 0.02D 0.05D

1.Use arigid 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

1. EERRME RS AILARFI IR

2. EFEFERSLTML CGRERED .

3. ERPHTINBKR “IMEXAMEUT” AFRERITH. FKIX
B, EEHPREER, HAEREMTIEIRE.

4. ERMURATESEMI (WEmI) Foat/hagmI. mEmI
Ko UIHEREE. RERIM, THRFFERER, HIFETHE
B RENEIRG, FEYIEERER, HREREYVIRIRE.

5 FB%&mMIt, AMENFERTIES FUTH, HENRE

FTAZES50%-80%, i 4AIRE THZE50-80%, I TiEZE20-60%.
L EBZMTIH, MIfE (B) =15° B, LRPEHETEE
40-60%, FLAIERE TEZE 30-50% HEIR THZE30-80%.
L UIRERNGT, AE—SREER, HAIRE.

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

7.1f the cutting depth is small, it is possible to further increase the speed and
feed.
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2-flute high-precision finishing Carbide ball end mill for high-hardness steel

AE-BD-H

1| AT EE AR ARERNER ZH gt

Variable negative spiral gash

< FIREP AR ALIHTA, FHIHIERY] /
MIRSNEER, SamTAE), HREFIHER,

AR

Weak negative
A angle

BT 5 /M MENEAEC IR S AR 7)1 y
- Controls chipping with larger negative angle at tip of cutting edge.
- While securing cutting quality by making the negative angle g

weaker near the outer periphery, chipping resistance is enhanced in X f1 g1

combination with the weaker helix angle specification. Strong negative angle

2] B ERHI B

Thickness at the center

o LR AR AT IR K e iR A L S AR V)

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

3| 1 RAVEKLR¥EE

Superior ball R precision

PAE =&

Conventional

«Ff{R180° JEEIM AE-BD-H- AE-LNBD-H
BEHRKEE

- Secures stable R
accuracy across 180°.

v
+0.005

4| 1L F B ERHE

Superior shank accuracy

K

XtRZhanZE (0/-0.004)
- Supports h4 tolerance (0/-0.004).

5| RRIEHRAET]IIR
Ideal for shrink fit holders

« AR M &IE & e T AR EAREY

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

o -BD-H- AE- . PATE 7= &
6 184 ;E‘ E’\J%E%E@ AE-BD-H- AE-LNBD-H . Corfventio?\gl

Smooth Surface Treatment

TRERELELE, EEMIE
BE

- Improves surface accuracy by smoothening
the coating surface.

8




7]” I%&*E Cutting Data

K5 ap

Long Tool Life

EEBERMIE, LKENFEMmAME

Exhibits superior endurance in high-hardness steel milling.

- [T TN R
EFHIE AE-BD-HR5 %30 ﬁﬁi’.ﬂaf‘ﬁ: mm 03
Tool Competitor
At 0.25 frorrermrrrmr e
Work Material SKD11(60HRC) % ]
MIE% Bz T T T T
Milling Method Pocket Milling E
YIHIRE . - S
Cutting Speed 150m/min(4,800min™) ,% 0.15
L 870mm/min(0.09mm/t) Z oo
VIR - _ -
Depth of Cut ap=0.2mm, Pf=0.5mm 0.05
Lz Bl =%
Coolant Air Blow 0 L L L 1 1 1
AL EhR AT epuls (HSK63) 102 203 305 407 508 610
Machine Horizontal Machining Center 1B Milling Length
= AE-BD-H = E{I/AF]=5A Hih AT~ mEB
Competitor Competitor
N =o (mm) 018
fEATA AE-BD-H R5X30 R RFE=a
Tool Competitor 0.16
LAkt
Work Material SKH51(65HRC) ﬁ 0.14
MIFsE BT g 0.12
Milling Method Pocket Milling # 0410
YRR ; - L
Cutting Speed 120m/min(3,850min™") J% 0.08
RS 700mm/min(0.09mm/t) £ 006
£ 004
YIHIRE — _
Depth of Cut ap=0.2mm. Pf=0.5mm 002
RZILElbz: E\/’v‘ 0
Coolant Air Blow 65 130 195 260 325 -
ﬁfﬁﬁﬂlm E[\EQHHIEF'D (_HSK63) YIEIE Milling Length
Machine Horizontal Machining Center ——AE-BD-H —— HAAT=52A HipAS =S8 Hip AT ES0
Competitor Competitor Competitor
=2 = = PN -]
=S5 MMl BN 2STAVAX(53HRC) B T, taefazimT
High-speed Milling Enables stable machining even in high-speed milling of STAVAX (53 HRC) .
- (MIM) () g [ E et
Tool Competitor
Ittt 0.20 frrmrr e s
Work Material STAVAX(53HRC) %
MIFE BT i
Milling Method Pocket Milling E 0.5 [ e
YIHIERE . . 3
Cutting Speed 300m/min(9,550min™) E wio b o L A
B 2,670mm/min(0.14mm/t) 2
IR _ _ 005 [
Depth i ap=0.2mm. Pf=0.5mm
HIHH7 54 1 1 1 1 1 1 1 1 1 1 1 1 1
Coolant Air Blow 66 133 199 266 332 398 531 664 797 930 1062 1328 1,594
155 AN Eb N T Al (HSK63) YIHHKEE Milling Length
Machine Horizontal Machining Center — AE-BD-H = Hfth/\FIZ5A Hi/\ G~ =B
Competitor Competitor
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Type1

N
a

— R 5

LF

Type2 g

‘* ) N— < . @

APMX

LU

LF

B{I:mm Unitmm

, - p p S ; YEERARKLe E1 |
CECRIE YOVl i | sk || | | B | S | Team| P LENERAIMSIRERKL 0| mr
EDP No. RE X LU Short Shank LF APMX DCON DN fk 05° 1° 15° 2° 3 Type | Stock

3042001 | RO.5 X2 - 50| 08| 76 4 1095 |11.71°| 2.05| 2.1 216| 2221 235| 1 |A|@

3042002 | RO.75%X 3 = 50| 1.2 78 4 | 1451003 | 3.13| 3.25| 335| 344|365| 1 |A|@

3042003 | R1 X4 — 50 | 1.6|11.9 6 |195|1064° | 422| 444| 465| 485|525| 1 |A|@

3042004 | R1.5 X6 = 60 | 24/11.8 6 |285| 815 | 6.25| 649| 6.72| 694| 736 | 1 |A|@

3042005 | R2 X 8-4 — 60 — 4 — — — - — - 2 ([ J

3042006 | R2 X8 — 70 | 3.2 3.85 Al®
12 6 565" | 832 862| 89 | 9.15| 9.71 | 1 —

3042007 | R2 X8-S O 45 o

3042008 | R2.5 X 10 = 80 o
4 121 6 48 | 292°10.3610.69|10.99 | 11.3 = 1T | A

3042009 | R2.5 X 10-S O 50 o

3042010 | R3 X 18 — 90 o
9 — 6 58 - - — — — - 2 A

3042011 | R3 X 18-S O 55 ]

3042012 | R4 X 24 = 100 o
12 = 8 7.7 — — — — — — 2 A

3042013 | R4 X 24-S O 75 o

3042014 | R5 X 30 — 100 ]
15 - 10 9.7 - - — — — — 2 A

3042015 | R5 X 30-S O 75 ]

3042016 | R6 X 36 = 110 o
18 — 12 | 11.7 — — — — — — 2 | A—]

3042017 | R6 X 36-S O 80 ([ J

- tFiRmAiEs2pbg. Sedp.dfor explanation of icons. ® =frifEEf7 @ =5Standard stock item

E 1 BT IHRR A W ERE S KLe 29, MRTHERRTMINAEETS
Note: If there is no value in the actual e” ective length (Le column) for the work gradient angle a , it indicates no interference.
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AE-BD-H tIHI S EHESR cung conarion

‘%7][] I Finishing
MIRREUFSLMIARILE. The machining path is on condition of contouring line operation.
TAW BEN ‘
- TS W BN
n T Tool Steel -Hardened Steel Hardened Steel
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRC) ~55HRC ~62HRC ~66HRC ~70HRC

IR HERIRE IR HERIRE IR HHERIRE IR BHERIRE R BHRIRE

Speed Feed Speed Feed Speed Feed Speed Feed Speed Feed

(min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min)
RO.5 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

ISR W/Z:ap ap Pf ap Pf ap Pf
Depth of Cut A 0.05D 0.1D 0.03D 0.1D 0.02D 0.05D

SR B N L High-Speed Finishing

TR FE K TEA R RIE R Z AR B SBARBER . Caution:Sparks generated during operation or heat caused by tool breakage can cause yre.
IEEFRE N IE . Be sure to use all proper yre - prevention measures.
ERABEREEENN IR ONEEEER. The conditions below are for high speed / high precision machining centers.

MIBREUFESLMIARIR. Themachining pathison condition of contouring line operation.

TE - AR .
- RN
nT# Tool Steel -Hardened Steel Hardened Steel
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRC) ~55HRC ~62HRC ~66HRC ~70HRC

IR HERIRE FEIR R TREE FEIR HHRTREE FEIR R ITREE FEIR R IREE

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

YIBIRE W:% ap P ap P
Depth of Cut W 0.02D 0.05D 0.01D 0.05D

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

1. B E R RIS RHLURFTIE.
2. HEEASLHENGL CRERED .

3. PRIIRATHSEMT WEMT) FHENMT. MEMTAR. JI51H) (side milling) with a low machining load. If abnormal cutting sounds, vibration
RE WERIN, THREFERER, BRFEVEE. RSANBIRKL, TiE or chattering occur depending on the machining shape, cutting amount,
LR, HRREMYIHIRE . rigidity of the machine or work holding condition, etc., please adjust the

4 PIREHUNET, TH—SIREiEE, HAEE. speed, feed and the depth of cut.

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

pocid 22]
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2-flute high-finishing long neck Carbide ball end mill for high-hardness steel

AE-LNBD-H
1] Bl ER B

Thickness at the center

o UL ER IR R T HIH R K e iR B L B AR T

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

2| . REYEKSLREE

Superior ball R precision

- fB1R180° SEEIMTRERIRIEE (S8P.19)

-Secures stable R accuracy across 180° (refer p.19). v \/
+0.003 +0.005
RE=0.25 0.25<RE

3] FKRHZ SN B BB

Teardrop-shaped outer periphery

o KEVHETELL R AL B DI AT IR 3D, AE-LNBD-H AFE =R

Conventional

BribARY], REMIERE.

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

1 RELETKERAR

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

4| PRI ERTE R

Superior shank accuracy

XtRIhanZE (0/-0.004)
+ Supports h4 tolerance (0/-0.004).

5| EBHIREALIE @reao

Smooth Surface Treatment (refer p.19)

SRERERBLE, EEMIAERE (RO.3E)

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

6] FERIR KA

Abundant variations

+2613% (R0.05~R3) AT R X 32 AN T

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

8




7]” I%&*E Cutting Data

fRE T

Stable Performance

SKD11(60HRC) fin T A sLIRFa £ BE R

Stable wear transition in SKD11 (60 HRC)

Q.10 = e e e e e
AT AE-LNBD-H AT (mm)
Tool R1X10X4 Competitor
P S 0.08 [ T
Work Material SKD11(60HRC) I=
MI% EESMT a
Milling Method Scanning Line Cutting };%
IR : L %
Cutting Speed 107m/min(17,000min™) ,%
e 1,400mm/min(0.041mm/t) :
VIBIREE _ _ -
Depth of Cut ap=0.05mm, Pf=0.1mm
IH R % N N N L L
Coolant Air Blow 0 0 100 150 200 250
£ LA SIRMT AL (HSK32) e (m
Machine Vertical Machining Center HIHIHC B Milling Length
= AE-LNBD-H =—— Efth/AF]=mA HAtb AR &B

Long Tool Life

Competitor Competitor

MALIEAE BLSMDH3 1SN TR, SEIL BRI A

Enables superior durability in hot die steel DH31S.

(M) Q.06 [~ oo
EETA AE-LNBD-H R AT~ mm’ 006
Tool R1X10X4 Competitor
0.05
AR
Work Material DH31S(43HRC) B
MI75% BpsmT % 0.04
Milling Method Pocket Milling };%
Bl ; o % 003
Cutting Sxpeed 88m/min(14,000min™) %
W 1,000mm/min(0.036mm/t) £ 00
YIBIRE - _ " oo
Depth of Cut ap=0.05mm. Pf=0.1mm
IH 565 =4 0 1 L ) L ) )
Coolant Air Blow 40 80 120 160 200 240 (m)
fE R Eb AT Al (HSK63) YIMHEEE Milling Length
Machine Horizontal Machining Center AE-LNBD-H = ATIESA HibATES8

L

Competitor Competitor

STAVAX (53HRC) N+, SLIRIFAIMI AR TRE

Finishing Enables excellent durability and surface finish in STAVAX (53 HRC).
(GILON R IVE S SR
FHIA AE-LNBD-H B AR~
Tool R1X10X4 Competitor
II# 0.08 [« 7 T e
Work Material STAVAX(S3HRC) %
MIfE EHEZMT B
Milling Method Scanning Line Cutting E 0.06
YIEIERE . o %
Cutting Speed 150m/min(24,000min™) ;%
i 2,400mm/min(0.05mm/t) z
IR - _ i
Deptiw e ap=0.05mm. Pf=0.1mm
A =4 0 L L L L
Coolant Air Blow 100 200 300 400 (m)
1S FR#LAR, AR IMIT AL (HSK32) HIEHEEE Milling Length
Machine Vertical Machining Center e AE-LNBD-H = H fth /N B2 RA Hi /B~ mB
Competitor Competitor

AE-LNBD-H

M i

H /AT~ &A Competitor

\

I
a
aa]
Z
=
wl
=



SEENAERE ST T] KBk ST R2TIRD i o h s e "

R R
vy vy K K AN ER
A E - L N B D - H CARBIDE pUROREY . 0003 0005  h4 FIT 30" |p31-p39

RE=0.25 0.25<RE

e e
i ﬁ g ——————
e % Q(‘” APMX <H>
LULH
LF
g
- . Type2 z g
— 2 g T
APMX
e ] ‘

B{Imm  Unitmm

PP SN PRIl < | 71k | | | BE | Tamm g lemalSiEike T un | mg
— REXLU XDCON LF | APMX DN ok 05’ T 15 > 37| e | Stock
3056100 | R0.05 X 0.2 X4 7.5 14.7° 0.2 0.21 | 0.21 | 0.22 | 0.23 @
3056101 | R0.05 X 0.3 X4 | 45 |0.08| 7.6 | 0.09 14.52° | 0.3 031 | 032 | 033 | 035 1T |A|@]
3056102 | R0.05 X 0.5 X4 7.8 14.07° | 0.53 | 0.56 | 0.59 | 0.62 | 0.67 [ J
3056103 | R0O.1 X 0.3 X4 7.4 14.59° | 0.3 031 | 032 | 032 | 0.34 @ |
3056104 | R0.1 X 0.5 X4 7.6 14.12° | 0.53 | 0.56 | 0.58 | 0.61 | 0.65 @ |
3056105 | R0O.1 X 0.75 X4 7.9 13.74° | 0.79 | 0.83 | 0.87 | 0.9 0.96 @ |
3056106 | R0O.1 X 1 X4 8.1 13.33° [ J
3056107 | R0.1 X 1 X6 11.9 13.86° 106 | 1111 1151 119 | 1.27 @ |
3056108 | R0O.1 X 1.25X4 | 45 |0.16| 84 | 0.19 1294° | 132 | 138 | 143 | 147 | 159 | 1 |A | @]
3056109 | R0.1 X 1.5 X4 8.6 12.58° | 158 | 1.65 | 1.7 1.76 | 1.9 @ |
3056110 | RO.1 X 1.75 X4 8.9 12.23° | 1.85 | 191 | 198 | 2.05 | 2.21 @ |
3056111 | RO.1 X 2 X4 9.1 11.9° 2.11 218 | 2.26 | 234 | 2.52 @ |
3056112 | R0.1 X 2.5 X4 9.6 11.29° | 263 | 272 | 281 | 291 | 3.14 @ |
3056113 | R0O.1 X 3 X4 10.1 10.74° | 3.14 | 3.25 | 336 | 349 | 3.76 o
3056114 | R0.15X 0.5 X4 74 14.22° | 052 | 0.54 | 0.56 | 0.59 | 0.63 @ |
3056115 | R0.15X 0.6 X4 7.5 14.04° | 063 | 065 | 0.68 | 0.7 0.75 @
3056116 | R0.15 X 0.75 X4 7.7 13.77° | 0.78 | 0.82 | 0.85 | 0.88 | 0.93 @
3056117 | R0.15 X 1 X4 7.9 13.35° | 1.05 1.09 | 113 | 1.16 | 1.25 @
3056118 | R0.15 X 1.25 X4 8.2 12.95° | 1.31 136 | 14 145 | 1.56 @
3056119 | RO.15X 15 X4 84 12.57° [ J
3056120 | R0O.15X 1.5 X6 12.2 13.33° 157 | 163 | 168 | 1.74 | 187 @
3056121 | R0.15 X 1.75 X4 8.7 1222° | 183 | 1.9 1.96 | 203 | 2.18 [ J
3056122 | RO.15X 2 X4 451024 8.9 0.285 11.88° | 2.09 | 2.16 | 224 | 231 | 249 1A @ |
3056123 | R0.15 X 225 X4 9.2 11.56° | 235 | 243 | 251 | 26 2.8 @ |
3056124 | R0.15 X 25 X4 9.4 11.26° | 2.61 2.7 279 | 2.89 | 3.11 @
3056125 | R0.15X 3 X4 9.9 10.7° 313 | 323 | 334 | 346 | 3.73 @
3056126 | R0.15X 3.5 X4 104 10.19° | 3.65 | 3.77 | 39 4.04 | 435 @
3056127 | RO.15X 4 X4 10.9 9.73° | 416 | 43 445 | 461 | 497 @
3056128 | R0O.15 X 4.5 X4 114 9.31° | 468 | 484 | 501 | 519 | 56 @ |
3056129 | RO.1I5X 5 X4 11.9 8.92° | 5.2 537 | 556 | 576 | 6.22 o

- FFRBERIE S 2p.g. See[p.dfor explanation of icons. ® =15/ffEf7m @=Standard stock item

A T IHR A ERE N KLe 25, MREHEMR TN INAEETS
Note: If there is no value in the actual e” ective length (Le column) for the work gradient angle a , it indicates no interference.

ok || Fi o
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m BAL:mm Unitmm
CECHNE SN ATl = | 71K | | | B TEmE| e SR | me
EDP No. REX LU X DCON LF APMX DN gk 05° 1 15° 2° 3° Type Stock
3056130 | R0.2 X 0.5 X4 7.2 14.27° 0.51 053 | 0.55| 057 | 0.6 @ |
3056131 | R0.2 X 0.75 X4 7.5 13.8° 078 | 0.81| 0.83| 0.86| 0.91 @ |
3056132 | R0.2 X 0.8 X4 7.5 13.71° 083 | 086| 0.89| 0.92| 0.97 @ | ]
3056133 | R0.2 X 1 X4 7.7 13.37° [ )
3056134 | R0.2 X 1 X6 11.5 13.91° o U] el ol | 122 L
3056135 | R0.2 X 1.5 X4 8.2 12.57° 1.56 162| 167 | 1.72| 1.84 L
3056136 | R0.2 X 2 X4 8.7 11.86° (]
3056137 | R0.2 X 2 X6 45 | 03 12.5 038 12.82° R I D 1 A @ |
3056138 | R0.2 X 2.5 X4 ’ 9.2 ’ 11.22° 2.6 268 | 277 | 287 | 3.09 @ |
3056139 | R0.2 X 3 X4 9.7 10.65° 3.12 | 322 | 333 | 345| 3.71 @ |
3056140 | R0.2 X 35 X4 10.2 10.14° 363 | 3.75| 3.88| 4.02| 433 @ |
3056141 R0.2 X 4 X4 10.7 9.67° 415 | 429 | 444 | 459 | 495 !
3056142 | R0.2 X 45 X4 11.2 9.24° 467 | 482 | 499 | 517 | 557 L
3056143 | R0.2 X 5 X4 11.7 8.85° 519 | 536 | 554 | 574| 6.19 L
3056144 | R0.2 X 55 X4 12.2 8.49° 5.7 5.89 | 6.1 6.32 | 6.81 @ |
3056145 | R0.2 X 6 X4 12.7 8.15° 6.22 | 643 | 6.65| 6.89| 744 [ )
3056146 | R0.25 X 0.75 X4 7.3 13.84° 0.77 | 0.8 082 | 0.84| 0.89 @ |
3056147 | R0.25 X 1 X 4 7.6 13.39° 1.03 | 1.07| 1.1 113 1.2 @ |
3056148 | R0.25 X 1.5 X4 8.1 12.56° 1.55| 1.6 165| 1.7 1.82 @ |
3056149 | R0.25 X 2 X4 8.6 11.84° 207 | 214 | 2.21 228 | 244 @ |
3056150 | R0.25 X 2.5 X4 9.1 11.19° 259 | 267 | 276 | 2.85| 3.06 L
3056151 | R0.25 X 3 X4 9.6 10.61° 3.11 3.21| 331 | 343| 3.68 @
3056152 | R0.25 X 3.5 X4 10.1 10.08° 3.63 | 374 | 387 | 4 431 @ |
3056153 | R0.25 X 4 X4 45 | 04 10.6 0475 9.6° 414 | 428 | 442 | 458 | 4093 1 A @ |
3056154 | R0.25 X 4.5 X4 110 ’ 9.17° 466 | 481 | 498| 5.15| 555 @ |
3056155 | R0.25 X 5 X4 11.6 8.77° 518 | 535| 553 | 573| 6.17 @ |
3056156 | R0.25 X 55 X4 12.1 8.41° 569 | 588| 6.09| 6.3 6.79 @ |
3056157 | R0.25 X 6 X4 12.6 8.07° 6.21 642 | 6.64| 688 | 7.41 @ |
3056158 | R0.25 X 7 X4 13.6 7.48° 724 | 749 | 7.75| 8.03| 8.66 @ |
3056159 | R0.25 X 8 X4 14.6 6.96° 828 | 856| 886 | 9.18| 9.9 L
3056160 | R0.25 X 9 X4 15.6 6.51° 9.31 9.63| 9961033 |11.14 @
3056161 | R0.25 X 10 X4 16.6 6.12° | 1034 | 10.7 |11.07 | 11.48 |12.39 [ ) -
3056162 | R0.3 X 0.75 X4 7.1 13.8° 0.76 | 0.78| 0.8 0.81 | 0.85 @ | T
3056163 | R0.3 X 1 X 4 7.3 13.34° 1.02 | 1.05| 1.07| 1.1 1.16 @ | 1
3056164 | R0.3 X 1.2 X4 7.5 12.99° 123 | 1.26 | 1.29| 133 | 141 @ | (@]
3056165 | R0.3 X 1.5 X4 7.8 12.5° 154 | 158 | 163| 1.68| 1.78 @ | %
3056166 | R0.3 X 2 X4 8.3 11.76° ( J
3056167 | R0.3 X 2 X6 12.1 12.78° e L 3
3056168 | R0.3 X 25 X4 8.8 11.1° 257 | 265| 274| 283 | 3.03 @ | <L
3056169 | R0.3 X 3 X4 9.3 10.51° ()
3056170 | R0.3 X 3 X6 13.1 11.83° S| SR |20 S 3 L
3056171 | R0.3 X 3.5 X4 9.8 9.98° 3.61 3.72| 384 | 398 | 4.27 @ |
3056172 | R0.3 X 4 X4 10.3 9.5° [
3056173 | R0.3 X 4 X6 45 14.1 11° 2 ade | A S| AR @ |
3056174 | R0.3 X 4.5 X4 05 10.8 055 9.06° 464 | 479 | 495| 513 | 551 1 A @ |
3056175 | R0.3 X 5 X4 ’ 11.3 ’ 8.67° 5.16 | 5.32| 5.51 5.7 6.14 !
3056176 | R0.3 X 55 X4 11.8 8.3° 567 | 586| 6.06| 6.28| 6.76 L
3056177 | R0.3 X 6 X4 12.3 7.96° 6.19 | 6.39| 6.61| 6.85| 7.38 @ |
3056178 | R0.3 X 6.5 X4 12.8 7.65° 6.71 693 | 7.17| 742 | 8 L
3056179 | R03 X 7 X4 13.3 7.37° 722 | 746 | 772 | 8 8.62 @ |
3056180 | R0.3 X 7.5 X4 13.8 7.1° 774 | 8 828 | 857 | 9.24 @ |
3056181 | R0.3 X 8 X4 14.3 6.85° 826 | 853 | 883 | 9.15| 9.86 @ |
3056182 | R0.3 X 8.5 X4 14.8 6.62° 877 | 9.07| 9.38| 9.72|10.49 @ |
3056183 | R0.3 X 9 X4 15.3 6.41° 929 | 9.6 994 (103 |11.11 @ |
3056184 | R0.3 X 95 X4 15.8 6.2° 9.81 [10.14 | 1049 | 10.87 | 11.73 L
3056185 | R0.3 X 10 X4 16.3 6.01° | 10.32 | 10.67 | 11.05 | 11.45 | 12.35 @ |
3056186 | R0.3 X 11 X4 50 17.3 5.67° | 11.36 | 11.74 | 12.16 | 12.6 | 13.59 L
3056187 | R0.3 X 12 X4 18.3 5.36° | 12.39 | 12.81 |13.26 | 13.75 | 14.84 [ )

@ =infiERM @=Standard stock item

pos 4 = @
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2-flute long neck ball type high precision finishing
carbide end mills for high-hardness steels

AE-LNBD-H

R m m AN
SPEED
CARBIDE & 8 -
DUROREY 40,003 +0.005

hda AT 30" [p31.pyg
RES0.25 0.25<RE
zZ
— g ——————
Re— ﬁ % Q{q APMX Jﬂ*
LU
LH
LF |
g
i . Type2 z g
S : e F
APMX
LU ‘
LF |
m Bfmm  Unit:mm
s , , , , . GF LIRS a ERRAHHKLe &1 o
Bms BREE X TK X 1H1E ERPIES LH B | TiSRE *HﬁEffectivgingth%y in?ﬁnjt;d as;wjgles ° ik | ER
EDP No. REXLU X DCON LF APMX DN Bk 05° 1° 15° >° 3° Type Stock
3056188 | R04 X 1 X4 7 1341°| 1.02 | 1.04| 1.06| 1.08| 1.14 @
3056189 | R04 X 1.5 X4 7.5 1252° | 153 | 157 | 162| 166 | 1.76 @
3056190 | R04 X 2 X4 8 11.74° @
3056191 | R04 X 2 X6 11.7 12.81° 2051 211 217 223 238 @ |
3056192 | R0.4 X 25 X4 8.5 11.04° | 257 | 264 | 272| 281 | 3 @
3056193 | R0O4 X 3 X4 9 1042° | 3.09 | 3.18| 3.28| 3.38| 3.62 @
3056194 | R0.4 X 4 X4 | 45 06 10 0.75 937° | 412 | 425| 439 | 4.53| 487 1A @ |
3056195 | R0O4 X 5 X4 Tmn ’ 851°| 515 | 532 | 549 | 568 6.11 @ |
3056196 | R04 X 6 X4 12 7.8° 6.19 | 639 | 6.6 6.83| 735 @
3056197 | R0O4 X 7 X4 13 719° | 722 | 746 | 7.71| 798| 86 @
3056198 | R04 X 8 X4 14 6.67° | 825 | 853 | 882| 9.13| 9.84 @
3056199 | RO4 X 9 X4 15 6.22° | 9.29 | 9.6 9.93 |10.28 | 11.08 @
3056200 | R04 X 10 X4 16 5.83° | 10.32 | 10.67 [ 11.04 | 11.43 | 12.32 @
3056201 | R0.4 X 12 X4 | 50 18 5.18° | 12.39 | 12.81 | 13.25 | 13.73 | 14.81 [ J
3056202 | RO.5 X 1.5 X4 7.1 1254°| 153 | 157 16 1.64| 1.73 @ |
3056203 | RO.5 X 2 X4 7.6 11.71° @ |
3056204 | RO5 X 2 X6 11.3 12.83° 205 | 21 216 222 235 @ |
3056205 | R0O.5 X 25 X4 8.1 1097° | 256 | 264 | 271 | 279 | 298 @ |
3056206 | R0.5 X 3 X4 8.6 10.33° @ |
3056207 | R0.5 X 3 X6 12.3 11.8° 3081 317 327 337) 36 @ |
3056208 | R0O.5 X 4 X4 9.6 9.23° @ |
3056209 | RO.5 X 4 X6 13.3 10.91° 412 | 424 438 452 484 @ |
3056210 | RO.5 X 5 X4 10.6 8.35° o
3056211 | RO.5 X 5 X6 45 14.3 10.15° >15| 531 548 567 6.08 @ |
3056212 | RO5 X 6 X4 11.6 7.62° | @ |
3056213 | RO.5 X 6 X6 153 9.49° 6.18| 638 659 682 7.33 @ |
3056214 | R0.5 X 7 X4 12.6 7 @ |
3056215 | R0.5 X 7 X6 0.8 |16.3 | 0.95 8.91° 722 | 745|717 797 | 857 1T |A|@]
3056216 | R0.5 X 8 X4 13.6 6.48° @ |
3056217 | RO.5 X 8 X6 17.3 8.39° 8.2>| 852 881 912 981 @ |
3056218 | RO.5 X 9 X4 14.6 6.03° | 9.28 | 9.59 | 9.92 |10.27 | 11.06 @ |
3056219 | RO.5 X 10 X4 15.6 5.64° @ |
3056220 | R0.5 X 10 X6 | 50 19.3 7.52° 1032 11066 1 11.02 11142 12.3 @ |
3056221 | R0.5 X 12 X4 | 45 17.6 4.99° | 1238 |12.8 |13.24 | 13.72 | 14.79 @ |
3056222 | R0O.5 X 13 X4 18.6 4.71° | 13.42 | 13.87 | 14.35 | 14.87 | 16.03 @ |
3056223 | R0.5 X 14 X4 | 50 19.6 4.47° | 1445 | 14.94 | 15.46 | 16.02 | 17.27 @ |
3056224 | R0O.5 X 16 X4 21.6 4.05° | 16.52 | 17.08 | 17.67 | 18.32 | 19.76 @ |
3056225 | R0O.5 X 18 X4 55 23.6 3.7° | 1859 [19.22 [ 19.89 | 20.62 | 22.24 @ |
3056226 | R0.5 X 20 X4 25.6 3.41° | 20.65 | 21.36 |22.11 | 22.92 | 24.73 @ |
3056227 | RO.5 X 22 X4 27.6 3.16° o
3056228 | RO5 X 22 X6 60 313 462 22.72 | 23,5 |24.32 |25.22|27.22 °
- R eAEs2pd. Seep.dfor explanation of icons. ® =157 @=Standard stock item
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Note: If there is no value in the actual e” ective length (Le column) for the work gradient angle &, it indicates no interference.

B{I:mm Unitmm

PR RENE DRl < | 71 | | | BE | TaAE i lemalSiEsie ™ pn | mx
EDP No. REXLU XDCON LF APMX DN Gk 05° 1 15° 7° 3 Type Stock

3056229 | R0.6 X 2 X4 7.3 11.67° o
3056230 | R0.6 X 2 X6 11.1 12.86° 208 | 217 224 232] 245 @ |
3056231 R0.6 X 24 X4 7.7 11.04° 2.51 261 | 27 2.78 | 295 L
3056232 | R0.6 X 2.5 X4 7.8 10.9° 2.61 271 281 | 289 | 3.07 @ |
3056233 | R0.6 X 3 X 4 8.3 10.22° 314 | 326 | 337 | 347 | 3.69 @ |
3056234 | R0.6 X 4 X4 | 45 9.3 9.08° [ ]
3056235 | R06 X 4 X6 13.1 10.87° 4191 434 447 462| 494 @ |
3056236 | R0.6 X 6 X4 1 113 | 1.15 7.42° 6.27 | 648 | 669 | 692| 742 | 1 Al@®
3056237 | R0.6 X 8 X4 13.3 6.27° 835 | 8.62| 891 9.22 | 9.91 L
3056238 | R0.6 X 10 X4 15.3 543° ] 1042 | 10.76 | 11.12 | 11.52 | 124 L
3056239 | R0.6 X 12 X4 17.3 478 | 1248 | 129 |13.34|13.82|14.88 @ |
3056240 | R0.6 X 14 X4 50 19.3 428 | 14.55 | 15.04 | 1556 | 16.12 | 17.37 L
3056241 | R0.6 X 16 X4 21.3 3.87° | 16.62 | 17.18 | 17.77 | 18.42 | 19.85 @ |
3056242 | R0O.6 X 18 X4 55 233 3.53° | 18.69 | 19.32 | 19.99 | 20.71 | 22.34 @ |
3056243 | R0.6 X 20 X4 25.3 3.24° | 20.75 | 21.45 | 22.21 | 23.01 | 24.83 ([ J
3056244 | RO.75 X 2 X4 6.8 11.61° 208 | 215 | 222 | 229 | 241 @ |
3056245 | R0.75 X 2.5 X4 7.3 10.76° 2.6 2.7 279 | 2.87| 3.03 L >
3056246 | R0.75 X 3 X4 7.8 10.03° (]
3056247 | R0.75 X 3 X6 11.5 11.75° S| B2 EeS | San | 8l L II
3056248 | R0O.75 X 4 X4 8.8 8.81° 418 | 433 | 446 | 459 | 49 @ | (o)
3056249 | R0.75 X 5 X4 9.8 7.86° o [aa]
3056250 | R0.75X 5 X6 | 45 13.5 9.97° S| B S e @ | E
3056251 | RO.75 X 6 X4 10.8 7.09° (] ]
3056252 | R0O.75X 6 X6 14.5 9.26° S| G| | gt @ | g
3056253 | R0.75 X 8 X4 12.8 5.93° @
3056254 | RO.J5 X 8 X6 1.2 165 1.45 811° 834 | 861 | 889| 9.19| 987 | 1 A O
3056255 | R0O.75 X 10 X4 14.8 5.09° | 1041 | 10.75 |11.11 | 11.49 | 12.36 L
3056256 | R0O.75 X 12 X4 16.8 446° | 12.48 | 12.89 | 13.32 | 13.79 | 14.84 @ |
3056257 | R0.75 X 14 X4 50 18.8 3.97° | 1455 | 15.03 | 15.54 | 16.09 | 17.33 L
3056258 | R0O.75 X 16 X4 20.8 3.58° | 16.61 |17.17 | 17.76 | 18.39 | 19.82 @ |
3056259 | R0.75 X 18 X4 55 22.8 3.25° | 18.68 | 19.3 |19.97 | 20.69 | 22.3 @ |
3056260 | R0.75 X 20 X4 24.8 2.98° | 20.75 | 21.44 | 22.19 | 22.99 @ |
3056261 R0.75 X 22 X4 | 60 26.8 2.75° | 22.82 | 23.58 | 24.41 | 25.29 @ |
3056262 | R0.75 X 25 X4 | 65 29.8 247° | 25.92 | 26.79 | 27.73 | 28.74 - L
3056263 | R0.75 X 30 X4 | 70 34.8 2.11° | 31.08 | 32.14 | 33.27 | 34.49 [ )
3056264 | R0.8 X 4 X4 8.6 8.72° 418 | 432 | 445| 459 | 488 @ |
3056265 | R0.8 X 8 X4 | 45 12.6 5.81° 834 | 8.6 8.88| 9.18| 9.86 @ |
3056266 | R0.8 X 12 X4 1.3 /16.6 | 1.55 435° | 1248 | 12.88 |13.32|13.78 1483 | 1 Al@®
3056267 | R0.8 X 16 X4 | 50 20.6 3.47° | 16.61 |17.16 | 17.75| 18.38 | 19.8 @ |
3056268 | R0.8 X20 X4 | 55 24.6 2.89° | 20.75 | 21.44 12218 | 2298 | — [ J

@ =inEEES @=Standard stock item
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2-flute long neck ball type high precision finishing
carbide end mills for high-hardness steels
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3056269 | R1 X 25 X4 6.7 10.46° 2.61 274 | 287 | 3 3.28 @
3056270 | R1 X 3 X4 7.2 9.61° [ J
3056271 | R1 X 3 X6 10.9 M7 315 | 331 | 347 | 3.63| 3.95 0
3056272 | R1 X 4 X4 8.2 8.25° @ |
3056273 | R1 X 4 X6 11.9 10.64° i |Gl | GES || Gl e @ |
3056274 | R1 X 5 X4 | 45 9.2 7.23° 529 | 556 | 5.81| 6.05| 648 @ |
3056275 | R1 X 6 X4 10.2 6.43° @ |
3056276 | R1 X 6 X6 13.9 o 635 | 667 | 696 | 7.23| 7.73 0
3056277 | R1 X 8 X4 12.2 5.26° [ J
3056278 | R1 X 8 X6 15.9 779° 847 | 887 | 9.22 | 9.53|10.21 0
3056279 | R1 X10 X4 14.2 4.45° [ J
3056280 | R1 X10 X6 | 50 179 6.87° 10.58 | 11.04 | 11.45|11.83 | 12.7 D
3056281 | R1 X 12 X4 | 45 16.2 3.86° @ |
3056282 | R1 X112 X6 1.6 {199 | 1.95 6.14° et | el 12E9 | Thels) | sl 1 Al@®
3056283 | R1 X 13 X4 50 17.2 3.61° | 13.73 | 14.28 | 14.77 | 15.28 | 16.43 @ |
3056284 | R1 X 14 X4 18.2 34° 14.78 | 15.36 | 15.88 | 16.43 | 17.67 @ |
3056285 | R1 X 16 X4 20.2 3.04° [ J
3056286 | R1 X16 X6 23.9 5 06° 16.87 |17.5 |18.09 | 18.73 | 20.16 0
3056287 | R1 X 18 X4 | 55 22.2 2.75° | 18.96 | 19.64 | 20.31 | 21.03 _ @
3056288 | R1 X20 X4 24.2 2.51° [ J
3056289 | R1 X20 X6 60 27.9 431° A AU | ZPZE) || ZEEE) 25.13 @ |
3056290 | R1 X 22 X4 26.2 2.31° | 23.12 | 23.92 | 24.74 | 25.63 _ @ |
3056291 | R1 X25 X4 29.2 2.06° o
3056292 | R1 X25 X6 ee 32.9 3.63° R e R 31.35 @ |
3056293 | R1 X30 X4 70 34.2 1.75° | 31.42 | 32.47 | 33.61 @ |
3056294 | R1 X35 X4 39.2 1.52° | 36.58 | 37.82 | 39.15 — — @ |
3056295 | R1 X40 X4 | 80 44.2 1.34° | 41.75 | 43.17 = [ J
3056296 | R1.25 X 6 X4 9 5.44° 6.26 | 6,51 | 6.75| 6.98| 7.42 @
3056297 | R1.25X 8 X4 | 45 11 4.35° 836 | 869 | 899 | 9.27 | 9.91 @
3056298 | R1.25 X 10 X4 13 3.62° | 1045 1085 |11.2 | 1157|124 @ |
3056299 | R1.25 X 15 X4 | 50 2 18 235 2.55° | 15.67 | 16.21 | 16.74 | 17.32 1 A @
3056300 | R1.25X20 X4 | 55 23 ’ 1.97° | 20.86 | 21.55 | 22.29 @ |
3056301 | R1.25 X 25 X4 | 65 28 1.61° | 26.04 | 26.9 |27.83 i — @ |
3056302 | R1.25 X 30 X4 70 33 1.35° | 31.21 | 32.25 . @
3056303 | R1.25 X35 X4 38 1.17° | 36.38 | 37.6 [ J
. ﬁ:iﬂi}ﬁﬂﬂiﬁ’%%@o See@ for explanation of icons. © = iR 7@ @ =Standard stock item
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Note: If there is no value in the actual e” ective length (Le column) for the work gradient angle a , it indicates no interference.
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EDP No. REXLU X DCON LF APMX DN gk 05° 1 1.5° 2° 3° Type Stock
3056304 | R1.5 X 6 X6 11.8 8.15° 6.25 | 649 | 6.72| 694 | 7.36 @ |
3056305 | R1.5 X 8 X6 | 50 13.8 6.87° 835 | 866 | 896 | 9.23 | 9.84 @ | [ ]
3056306 | R1.5 X 10 X6 15.8 5.93° | 10.44 | 10.83 | 11.17 | 11.53 | 12.33 @ |
3056307 | R1.5 X 12 X6 17.8 5.22° | 12.53 | 12.98 | 13.39 | 13.83 | 14.82 @ |
3056308 | R1.5 X 13 X6 18.8 492° | 13.57 | 14.05 | 14.5 | 14.98 | 16.06 @ |
3056309 | R15 X 14 X6 | 55 19.8 4.66° | 14.62 | 15.12 | 15.61 | 16.13 | 17.3 @ |
3056310 | R1.5 X 15 X6 24 |20.8 | 2.85 442° | 15.66 | 16.19 | 16.72 | 17.28 | 18.55 | 1 Al@
3056311 | R1.5 X 16 X6 21.8 4.2° 16.7 |17.26|17.82 | 18.43 | 19.79 @ |
3056312 | R1.5 X20 X6 | 60 258 3.52° | 20.85 | 21.54 | 22.26 | 23.03 | 24.76 @ |
3056313 | R1.5 X25 X6 | 65 30.8 2.92° | 26.03 | 26.89 | 27.8 | 28.78 @ |
3056314 | R1.5 X30 X6 | 70 35.8 2.5° 31.2 |32.23 | 33.34 | 34.53 @ |
3056315 | R1.5 X35 X6 | 80 40.8 2.18° | 36.37 |37.58 |38.88 | 40.28 | @ |
3056316 | R1.5 X40 X6 | 90 45.8 1.94° | 4154 | 4293 | 4442 | — [ J
3056317 | R1.75 X 10 X6 | 50 14.9 5.38° | 10.43 | 10.81 | 11.15|11.49 | 12.26 @ |
3056318 | R1.75 X 15 X6 55 19.9 3.92° | 15.65 | 16.17 | 16.69 | 17.24 | 18.48 @ |
3056319 | R1.75X 16 X6 20.9 3.72° | 16.69 | 17.24 |17.8 | 18.39|19.72 @ |
3056320 | R1.75X20 X6 | 60 24.9 3.08° | 20.84 | 21.52 | 22.23 | 22.99 | 24.7 @ |
3056321 | R1.75X25 X6 | 65 | 28 |[299 | 3.35 2.54° | 26.02 | 26.87 | 27.77 | 28.74 1 Al@]
3056322 | R1.75X30 X6 | 70 34.9 2.16° | 31.19 | 32.22 | 33.31 | 3449 @ |
3056323 | R1.75 X35 X6 | 80 39.9 1.88° | 36.36 | 37.56 | 38.85 — @
3056324 | R1.75X 40 X6 9 449 1.66° | 41.53 | 42.91 | 444 — @
3056325 | R1.75X 45 X6 49.9 149° | 46.7 |48.26| — [ J
3056326 | R2 X 8 X4 55 — — — — — — — 2 @ |
3056327 | R2 X 8 X6 12 5.65° 832 | 862 | 8.9 9.15| 9.71 @ |
3056328 | R2 X10 X6 14 473° | 1042 | 10.79 | 11.12 | 11.45 | 12.2 @ |
3056329 | R2 X 12 X6 16 4.07° | 12.51 | 12.94 | 13.33 | 13.75 | 14.69 @ |
3056330 | R2 X 13 X6 60 17 3.8° 13.55 | 14.02 | 14.44 | 149 | 1593 @ |
3056331 | R2 X 14 X6 18 3.56° | 14.59 | 15.09 | 15.55 | 16.05 | 17.17 @ |
3056332 | R2 X15 X6 19 3.36° | 15.64 | 16.15 | 16.66 | 17.2 | 18.41 @ |
3056333 | R2 X 16 X6 3.2 (20 3.85 3.17° | 16.68 | 17.22 | 17.77 | 18.35 | 19.66 1 Al@®
3056334 | R2 X20 X6 | 65 24 2.6° 20.83 | 21.5 | 222 | 2295 @ | -
3056335 | R2 X25 X6 | 70 29 2.12° | 26.01 | 26.85 | 27.74 | 28.7 @ | T
3056336 | R2 X 30 X6 80 34 1.79° | 31.18 | 32.2 |33.28 @ | 1
3056337 | R2 X35 X6 39 1.55° | 36.35 | 37.55 | 38.83 = @ | (o]
3056338 | R2 X 40 X6 9 44 1.37° | 41.52 | 42.89 = @ | %
3056339 | R2 X45 X6 49 1.22° | 46.69 | 48.24 = @ | T
3056340 | R2 X50 X6 (100 54 1.11° | 51.86 | 53.59 [ J ul.l
3056341 | R25 X 10 X6 60 12.1 2.95° | 10.39 | 10.75 | 11.07 | 11.37 @ | <L
3056342 | R25 X 15 X6 17.1 1.95° | 15.62 | 16.12 | 16.6 @
3056343 | R25 X 20 X6 70 22.1 1.46° | 20.81 | 21.47 @ |
3056344 | R25 X 25 X6 27.1 117° | 26 26.81 @ |
3056345 | R25 X 30 X6 80 4 1321 | 4.85 0.97° | 31.17 _ — 1 Al@®
3056346 | R25 X35 X6 371 0.83° | 36.34 — @ |
3056347 | R25 X40 X6 | 90 421 0.73° | 415 — @ |
3056348 | R25 X45 X6 100 47.1 0.65° | 46.67 @ |
3056349 | R25 X50 X6 52.1 0.58° | 51.84 [ J
3056350 | R3 X 10 X6 60 @ |
3056351 | R3 X 12 X6 @ |
3056352 | R3 X 15 X6 | 65 @ |
3056353 | R3 X 20 X6 70 @ |
3056354 | R3 X 25 X6 @ |
3056355 | R3 X30 X6 80 48 | — | 5.85 = = = = = = 2 |A@]
3056356 | R3 X35 X6 @ |
3056357 | R3 X40 X6 | 90 @ |
3056358 | R3 X45 X6 100 @ |
3056359 | R3 X50 X6 120 @ |
3056360 | R3 X 60 X6 [ J

@ =imfEERR @=Standard stock item
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MIERUFSLMIARIR. The machining path is on condition of contouring line operation

TER - RN

- FRE SN RN
T A Tool Steel -Hardened Steel Hardened Steel
Work Material Prehardened Steel
SKD11:SKD61-NAK80
(~45HRC) ~ 55HRC ~ 62HRC ~ 66HRC ~ 70HRC

HR(HARE BR |HREE B (HARE B (HARE BR|HARE
Speed | Feed | AP Pf | Speed | Feed | ap Pf | Speed | Feed | ap Pf | Speed | Feed | ap Pf | Speed | Feed | ap Pf
(min™) |(mm/min) (min™) |(mm/min) (min™) |(mm/min) (min™) |(mm/min) (min™) |(mm/min)

0.2 |50,000f 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 [50,000(f 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 |0.0050.005(50,000( 260 |0.005|0.005|50,000/ 200 |0.004|0.005|50,000 170 |0.0040.005(50,000f 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 |0.004|0.005 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 |0.004|0.005|45000{ 110 |0.0040.005

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|50,000( 190 |0.005|0.005|49,200| 130 |0.0040.005 (44,300| 110 |0.004|0.005|35500| 80 |0.004|0.005

1.75 50,000/ 240 |0.005|0.005 [50,000( 170 |0.005|0.005|45,600/ 120 |0.004|0.005|41,100| 100 |0.0040.005 (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 |0.004|0.005 35,700/ 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(37,200f 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

0.5 50,000 600 |0.005/0.1 50,000/ 400 |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

0.6 |50,000{ 570(0.005/0.1 |50,000{ 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

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

1.5 ]50,000{ 570(0.005/0.01 |50,000{ 370|0.0050.01 {50,000/ 290 |0.005|0.01 |50,000{ 250 |0.005|0.01 (46,500 190|0.01 |0.01

1.75 150,000{ 480 |0.005/0.01 |50,000{ 310|0.0050.01 [50,000f 220 |0.005|0.01 |46,500| 190 |0.005|0.01 (37,200 140|0.01 |0.01

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

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

2.5 |48,000| 280 |0.005|0.005(48,000( 190 |0.005|0.005|43,200| 130|0.004|0.005|38,900| 110 |0.004|0.005(31,200f 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|0.00539,600] 95|0.004|0.00535,700| 80 |0.004|0.005|28,600| 60 |0.004|0.005

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 |0.004|0.005(26,800| 50 |0.004|0.005

4.5 (38400 120/0.004|0.005|37,200 80|0.004|0.005|37,200f 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 |0.004|0.005(24,200| 30 |0.004|0.005
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TER - FHRN

- FREAN AR 7
fnT# Tool Steel -Hardened Steel Hardened Steel
Work Material Prehardened Steel
SKD11-SKD61-NAKS0 —
(~45HRC) ~ 55HRC ~ 62HRC ~ 66HRC ~ 70HRC

BIR (HARE BIR (HARE BIR (HARE BIR (HARE BR |BARE
Speed | Feed | AP Pf | Speed | Feed | ap Pf | Speed | Feed | ap Pf | Speed | Feed | ap Pf | Speed | Feed | ap Pf
(min™) |(mm/min) (min™) |(mm/min) (min™) |(mm/min) (min™) |(mm/min), (min™) |(mm/min)

0.5 |50,000f 900|0.01 |0.02 |50,000f 630|0.01 [0.02 [50,000/ 500 |0.008|0.015|50,000| 430|0.008|0.015]|50,000f 320 0.008|0.015

0.75 [50,000{ 850/0.01 |0.02 |50,000f 590|0.01 |0.02 50,000/ 470|0.008|0.015(50,000| 400 |0.008|0.015|50,000/ 300 |0.008|0.015

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

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

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

2 50,000 660|0.01 |0.02 (50,000 460|0.01 |0.02 |50,000( 330 (0.008(0.015]|48,6001 280|0.008|0.015(38900( 210 0.008|0.015

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

Ro-2 3 50,000f 470 0.005[0.01 (50,000/ 320|0.005|0.01 [45600| 220{0.005|0.01 |41,100/ 190 0.005|0.01 [32,900| 140 |0.005|0.01
3.5 48,000/ 400|0.005/0.01 |48,000f 280 0.005[0.01 [43,200| 200 |0.005|0.01 [38900| 170{0.005|0.01 |31,200/ 130|0.005|0.01
4 43,200| 350 |0.005|0.005|42,000{ 230|0.005|0.005|37,200f 160 |0.005|0.005 33,500/ 140 |0.005|0.005|26,800| 110|0.0050.005
4.5 38400 270 0.004|0.005(37,200| 180 |0.004|0.005|33,600| 130|0.004|0.005|30,300| 110 |0.004 |0.005 (24,200 80 | 0.004|0.005
5 38,400/ 260 |0.004|0.005(37,200| 170 |0.004|0.005|33,600| 120|0.0040.005|30,300| 100 |0.004 |0.005(24,200| 80 |0.004 |0.005
5.5 [36,000f 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|28,100f 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 |48,600K 440/0.01 [0.02 (38900 330|0.01 |0.02 o
2.5 150,000 950|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 |37,200) 280 0.01 [0.02 I.
3 50,000f 850|0.01 [0.02 [50,000{ 550|0.01 |[0.02 [48,000 390|0.01 |0.02 |43,200f 330|0.01 [0.02 [34,600f 250|0.01 |0.02 g
3.5 50,000 650|0.01 |0.02 |50,000f 450|0.01 |0.02 (45600 320|0.01 |{0.02 [41,100| 270{0.01 |0.02 |32,900| 200 0.01 [0.02 E
4 50,000/ 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 Lll.l
R0-25 4.5 45600 470|0.01 [0.01 (45600 320|0.01 |0.01 (31,200 220{0.01 |0.01 |28,100/ 190|0.01 |0.01 |[22,500| 140 (0.01 |0.01 <

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

5.5 [33,600{ 280 0.004|0.005]32,400| 180 |0.004|0.005|26,400| 120|0.004|0.005(23,800| 100 |0.004|0.005|19,100| 80 |0.004|0.005

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

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

8 26,400| 150 0.004|0.005 25200/ 110|0.004|0.005|24,000| 100|0.004|0.005|21,600f 90 |0.004|0.005(17,300| 70 |0.004|0.005

9 24,000 110|0.004|0.005 (25,200 100 |0.004|0.005|24,000f 90 |0.004|0.005|21,600, 80|0.004|0.005(17,300{ 60 |0.004|0.005

10 24,000/ 95/0.004|0.005 25200/ 100 |0.004|0.005|24,000f 90|0.004|0.005|21,600f 80 |0.004|0.005(17,300| 60 |0.004|0.005

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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MIBRUESLMIARIR. Themachining path is on condition of contouring line operation

TE - RN

- FRE4N AR
AR Tool Steel -Hardened Steel Hardened Steel
Work Material Prehardened Steel
SKD11-SKD61-NAKS0
(~45HRC) ~ 55HRC ~ 62HRC ~ 66HRC ~ 70HRC

BR |HRRE BR |HRRE BR |HORE B (HERE B |HRRE
Speed | Feed | AP Pf | Speed | Feed | ap Pf | Speed | Feed | ap Pf | Speed | Feed | ap Pf |Speed| Feed | a@p Pf
(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 5700.01 |0.02 |50,000{ 430 [0.01 |0.02

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

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

2 50,000( 1,200 |0.03 |0.05 |50,000{ 820|0.03 |0.05 |50,000f 650 /0.01 |0.02 (50,000 550[0.01 [0.02 (50,000 410{0.01 |0.02

2.5 50,000/ 1,100 0.03 |0.05 (50,000 770|0.03 |0.05 [50,000 610|0.01 |{0.02 |50,000f 520/0.01 |0.02 48,000/ 390 |0.01 [0.02

3 50,000| 1,100 |0.02 |0.03 [50,000( 750 (0.02 |0.03 |50,000{ 540|0.01 [0.02 (48,6001 460 0.01 |{0.02 |38900f 350 (0.01 |0.02

3.5 |50,000{ 950|0.02 |0.03 |50,000f 660 |0.02 |0.03 (49,200f 480|0.01 [0.02 [44,300/ 410|0.01 |0.02 |35500| 310/0.01 |0.02

4 48,000/ 850(0.01 [0.02 |48,000{ 590|0.01 |0.02 |43,200| 420 0.01 |0.02 (38900, 360 |0.01 [0.02 (31,200| 270{0.01 |0.02

4.5 (40,800f 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 36,000f 640 |0.01 |0.02 (36,000 440 0.01 [0.02 [32400/ 310|0.01 |0.02 |29,200| 260 0.01 |0.02 |[23,400) 200 |0.01 [0.02

R0O.3 | 55 33,600/ 610|0.01 |0.02 (33,600 420|0.01 |[0.02 |30,000f 300|0.01 |{0.02 |27,000f 260 0.01 |0.02 (21,600, 200 |0.01 [0.02

6 31,200 570|0.01 |0.02 (30,000 380|0.01 [0.02 [26,400| 260 |0.01 |0.02 |23,800| 220/0.01 |0.02 [19,100) 170|0.01 [0.02

6.5 [28800f 520(0.01 |0.01 |27,600| 340|0.01 |0.01 (24,000f 230|0.01 |0.01 |21,600| 200|0.01 [0.01 [17,300| 150|0.01 |0.01

7 27,600| 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 |26400| 250/0.01 |0.01 (22,800, 170|0.01 [0.01 (20,600 140|0.01 |[0.01 |16,500| 110|0.01 |0.01

8 24,000 300|0.005|0.01 [22,800( 200 |0.005|0.01 |20,400| 140 |0.005(0.01 (18400 120|0.005|0.01 |14,700( 90 [0.005|0.01

8.5 24,000 280 0.005/0.01 (22,800/ 180 [0.005[0.01 (20,400| 130{0.005|0.01 |18,400| 110|0.005|0.01 |[14,700/ 80 [0.005|0.01

9 24,000 260|0.005|0.01 [22,800( 170 (0.005|0.01 |20,400| 120 |0.005(0.01 (18400 100|0.005|0.01 |14,700( 80 [0.005|0.01

9.5 24,000) 220 |0.005|0.008 (22,800 140 |0.005|0.008|20,400| 110 |0.005|0.008|18,400| 90 |0.005|0.008(14,700| 70 |0.005 |0.008

10 24,000f 190 |0.005|0.008 22,800/ 120 |0.005|0.008)20,400| 100 |0.005|0.008 (18,400 90 |0.005|0.008|14,700| 70 |0.005|0.008

11 21,600 140|0.005|0.008(20,400( 90 [0.005|0.00820,400| 80 |0.005(0.008 18400/ 70 |0.005|0.008|14,700{ 50 [0.0050.008

12 21,600 110|0.005|0.005|20,400/ 80 |0.005|0.005]|20,400| 70 |0.004|0.005(18400, 60 |0.004|0.005|14,700{ 50 [0.004|0.005
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- FRE4R AR R

TR Tool Steel -Hardened Steel Hardened Steel
Work Material Prehardened Steel

SKD11-SKD61-NAKS0 -

(~45HRC) ~ 55HRC ~ 62HRC ~ 66HRC ~ 70HRC
BR (HERE B (HERE BIR (HERE B |HORE B |HORE
Speed | Feed | AP Pf | Speed | Feed | ap Pf | Speed | Feed | ap Pf | Speed | Feed | ap Pf |Speed | Feed | ap Pf
(min™) |(mm/min) (min™) |(mm/min) (min™) |(mm/min) (min™) |(mm/min) (min™") |(mm/min)

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

9]

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

2

2

3 50,000 1,500 | 0.04 |0.08 ([50,000|1,100|0.04 |0.08 [50,000| 820|0.015/0.03 |48,600/ 700 0.015[0.03 38900 530|0.015|0.03
4 48,000| 1,100 | 0.04 |0.08 |48,000|1,000|0.04 |0.08 |45600f 7600.015[0.03 [41,100| 650|0.015|0.03 (32,900, 490{0.015|0.03
5

6

7

8

RO.4

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

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

27,600 4200.005[0.01 (27,600/ 300|0.005|0.01 {24,000 200{0.005|0.01 |21,600/ 1700.005|0.01 [17,300{ 130 |0.005|0.01

9 25,200 360 |0.005|0.009 (24,000 250|0.005|0.009|22,200| 190|0.005|0.009|20,000f 160 |0.005|0.009(16,000{ 120 |0.005|0.009
10 21,600| 300 |0.005|0.008 20,400/ 200 |0.005|0.008|20,400| 170 |0.005|0.008|18,400| 140|0.005|0.008(14,700/ 110 0.0050.008

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

1.5 |50,000(3,900|0.05 [0.1 [50,000|3,900|0.05 |0.1 |50,000|3,100|0.02 |0.05 |50,000| 2,640 0.02 [0.05 [50,000| 1,980 |0.02 |0.05
50,000 3,700 | 0.05 [0.1 [50,000{3,700 0.05 |0.1 [50,000|3,000(0.02 |0.05 |50,000|2,5500.02 [0.05 [50,000{1,910|0.02 |0.05
50,000 3,350 |0.05 [0.1 [50,000{3,1000.05 0.1 [50,000|2,500|0.02 |0.05 |50,000|2,130/0.02 [0.05 [48,000| 1,600 |0.02 |0.05
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
48,000| 2,850 |0.05 |0.1 |48,000|2,200|0.05 |0.1 48,000/ 1,700 0.02 [0.05 [43,200| 1,450 0.02 |0.05 (34,600 1,090|0.02 |0.05
43,200(2,100 | 0.05 |0.1 [43,200| 1,600 (0.05 [0.1 43,200/ 1,200|0.02 |0.05 (38900(1,020|0.02 |0.05 |31,200{ 770|0.02 |0.05
36,000( 1,900 | 0.05 [0.1 [36,000{ 1,500 0.05 |0.1 [36,000|1,200|0.02 |0.05 |32,400|1,020/0.02 [0.05 [26,000{ 770 |0.02 |0.05
32,400( 1,600 | 0.05 [0.1 (32,400|1,3000.05 [0.1 [32400|1,000(0.02 |0.05 |29,200f 850|0.02 [0.05 [23,400| 640 |0.02 |0.05
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
28,800( 1,100 | 0.03 [0.05 (28,800 880 |0.03 |0.05 [28800| 700|0.02 |0.05 |26,000f 600 0.02 [0.05 [20,800| 450 |0.02 |0.05
10 26,400/ 1,000 |0.01 |0.02 (25200 760|0.01 |0.02 |21,600{ 520(0.01 [0.02 |19,500| 440|0.01 |0.02 [15600{ 330|0.01 |0.02
12 24,000/ 760|0.01 [0.01 (22,800/ 570(0.01 |0.01 [20,400| 400|0.01 |0.01 |18400, 340|0.01 |0.01 [14,700{ 260 |0.01 |0.01
13 22,800f 670|0.005[0.01 (21,600| 500 |0.005|0.01 [19,200| 350{0.005|0.01 |17,300, 300 0.005|0.01 |[13,900{ 230 |0.005|0.01
14 21,600 570|0.005|0.01 (20,400 430|0.005|0.01 |18,000{ 300 |0.005(0.01 |16,200 260 |0.005|0.01 (13,000 200 |0.005|0.01
16 19,200| 400 |0.005|0.01 |18,000 300|0.005|0.01 |15600f 200 0.005(0.01 [14,100| 170 |0.005|0.01 [11,300{ 130|0.005|0.01
18 16,800/ 300 |0.005|0.005|15,600{ 220 |0.005|0.005|14,400| 160 |0.004|0.005(13,000{ 140 0.004|0.005|10,400{ 110 |0.004 |0.005
20 15,600/ 285 |0.005|0.005|14,400| 180 |0.005|0.005|14,400( 140 |0.004 |0.005 (13,000 120 |0.004|0.005|10,400| 90 |0.0040.005
22 14,400| 190 |0.005|0.005|14,400| 110 |0.005|0.005|14,400| 100 |0.004|0.005(13,000{ 90 |0.004|0.005|10,400{ 70 |0.004 |0.005
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1.Use arigid and precise machine and holder.

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

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

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

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

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

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

T A - FERWN

- TRRE4R R
T Tool Steel -Hardened Steel Hardened Steel
Work Material Prehardened Steel
SKD11-SKD61-NAKS0
(~45HRC) ~ 55HRC ~ 62HRC ~ 66HRC ~ 70HRC

BR |HERE BR |HERE BR |HERE BR |HERE BR |HERE

Speed | Feed | AP Pf |Speed | Feed | ap Pf |Speed | Feed | ap Pf |Speed | Feed | ap Pf |Speed | Feed | ap Pf
(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|2,0400.02 |0.05

2.4 |50,000| 3,600 |0.06 [0.12 [50,000|3,6000.06 |0.12 |50,000{3,000|0.02 |0.05 |[50,000|{2,550|0.02 |0.05 |50,000/11,910{0.02 |0.05

2.5 [50,000{3,6000.06 |0.12 |50,000{3,600|0.06 [0.12 |50,0003,000|0.02 |0.05 [50,000|2,550|0.02 |0.05 |48,000{1,910|0.02 |0.05

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

4 48,000/ 2,850 |0.06 |0.12 |48,000|2,300|0.06 |0.12 |45600|1,750|0.02 [0.05 [41,100| 1,490 |0.02 |0.05 [32900|1,120{0.02 |0.05

6 38,400| 2,000 | 0.06 [0.12 (38400|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 24,000/ 1,100 {0.05 |0.1 [21,600{ 800 0.05 |0.1 19,200f 5600.02 |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 |15200) 370{0.02 |0.05 [12,100| 280 0.02 |0.05

14 19,200/ 610|0.03 |0.05 |18,000| 450|0.03 |0.05 |15600f 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 |14,400f 2000.02 [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{ 1100.004|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| 8,700| 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 [50,000{ 5,000 |0.075|0.15 |50,000|5,000|0.075|0.15 |50,000(4,000 | 0.03 |0.06 ([50,000| 3,400 |0.03 |0.06 |50,000|2,550|0.03 |0.06

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 |32,900| 1,400 |0.03 |0.06

36,000 2,700 | 0.075 [0.15 (36,000| 2,200 |0.075|0.15 |32,400| 1,500 |0.03 |0.06 |29,200| 1,280 |0.03 [0.06 23,400/ 960 |0.03 |0.06

28,800( 2,100 | 0.0750.15 (28,800| 1,700 |0.075|0.15 |25,200| 1,100 |0.03 |0.06 |22,700) 940 0.03 [0.06 (18200 710|0.03 |0.06

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

RO.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 |15600| 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 13,200f 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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TR AR
T A% Tool Steel -Hardened Steel Hardened Steel
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRC) ~ 55HRC ~ 62HRC ~ 66HRC ~ 70HRC

HR |HERE BR |HERE BR (HERE BR(HERE B (HERE
Speed | Feed | AP Pf | Speed| Feed | a@p Pf | sSpeed| Feed | a@p Pf |Speed| Feed | a@p Pf |Speed| Feed | a@p Pf
(min™) |(mm/min) (min™) |(mm/min) (min™) |(mm/min) (min™) |(mm/min) (min™) |(mm/min)

4 36,000| 3,500 |0.08 [0.16 (34,800 2,700 |0.08 |0.16 |31,200{2,000|0.03 |0.08 |28,100({ 1,700 {0.03 |0.08 (22,500 1,280 |0.03 |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/ 1,190 0.03 |0.08 [17,300| 890 |0.03 |0.08

RO.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, 8400.03 |0.08 |15600/ 630|0.03 |0.08

16 16,800 760 |0.05 |0.1 15,600, 600 |0.05 |0.1 13,200, 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 200 0.03 |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(3,7400.05 [0.1 |43,200|{2,810|0.05 |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 |48,600|3,4000.05 |0.1 (38900(2,5500.05 |0O.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(2,3000.05 [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| 2,300 |0.05 [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(1,5300.05 [0.1 [26,0001,150|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 ([17,300f 960 |0.05 |0.1

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

12 19,200/ 1,900 |0.1 |0.2 |18,000({1,700 (0.1 0.2 |15600|1,100|0.05 |0.1 14,100{ 940 (0.05 |0.1 11,300{ 710 {0.05 |0.1

13 19,200{ 1,800 | 0.1 |0.2 18,000/ 1,600 0.1 0.2 [15600f 1,050 0.05 |0.1 14,100/ 890 |0.05 |0.1 11,300/ 670|0.05 |0.1
R1

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 |13,000f 850|0.05 |0.1 |10,400| 640 0.05 |0.1

16 16,800 1,600 |0.1 | 0.1 15600/ 1,400/0.1 0.1 (13,200 950{0.05 [0.1 |11,900 810|0.05 |O0.1 9,600 610|0.05 |0.1

18 15,600/ 1,500 |0.1 |0.1 14,400( 1,200 (0.1 | 0.1 12,000{ 800 (0.05 |0.1 10,800{ 680 (0.05 |0.1 8,700/ 510(0.05 |0.1

20 13,200( 1,100 |0.05 |0.1 |12,000 890|0.05 |0.1 10,800 640 0.05 |0.1 9,800/ 540|0.05 |0.1 7,800/ 410|0.05 |0.1

22 10,800/ 950|0.05 |0.1 10,800/ 860 |0.05 |0.1 9,000 570|0.05 |0.1 8,100| 480|0.05 |0.1 6,500| 360|0.05 |0.1

25 10,800| 760|0.03 |0.05 |10,800 680|0.03 |0.05 | 9,000 4500.03 [0.05 | 8100| 380|0.03 |0.05 | 6500 290 0.03 |0.05

30 10,800( 470(0.02 |0.05 |10,800| 360|0.02 [0.05 [ 90001 240|0.02 |{0.05 | 8100{ 200(0.02 |0.05 | 6,500{ 150{0.02 |0.05

35 9,000/ 230|0.02 |0.03 | 8400/ 130(0.02 [0.03 | 7,200/ 100|0.02 |0.03 | 6500/ 90(0.02 |0.03 | 5200{ 70|0.02 [0.03
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40 7,200 140/0.02 |0.03 | 7,200/ 100|0.02 |0.03 | 7200f 90|0.02 |0.03 | 6,500/ 80|0.02 [0.03 | 5200 60|0.02 |0.03

L
Nz 7

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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- FRHEN AR R
N T AH# Tool Steel -Hardened Steel Hardened Steel
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRC) ~ 55HRC ~ 62HRC ~ 66HRC ~ 70HRC

BR |HRRE BR |HRRE B (HERE B (HERE B (HERE
Speed | Feed ap Pf Speed | Feed ap Pf Speed | Feed ap Pf Speed | Feed ap Pf Speed | Feed ap Pf
(min™) |(mm/min) (min™) |(mm/min) (min™) |(mm/min) (min™) |(mm/min) (min™) |(mm/min)

6 28,800|3,600 |0.1 0.2 |27,600|3,400|0.1 |0.2 |24,000|2,44000.05 |0.1 [21,600(2,040 0.05 |0.1 |17,300|1,530|0.05 |0.1

8 26,400( 3,350 |0.1 0.2 |25200]3,150|0.1 |0.2 |21,600|2,150 0.05 |0.1 19,500| 1,830 | 0.05 |0.1 15,600| 1,370 | 0.05 |0.1

10 24,000(3,100 0.1 0.2 |22,800]2,900|0.1 |0.2 |19,200/1,9000.05 |0.1 [17,300(1,6200.05 |0.1 |13,900|1,220|0.05 |0.1

15 20,400|2,600 |0.1 0.2 |19,200| 2,400 0.1 |0.2 |16,800|1,600|0.05 |0.1 [15200(1,3600.05 |0.1 [12,100|1,020|0.05 |0.1

R1.25

20 18,000( 1,700 (0.1 |0.2 |16,800| 1,600 (0.1 [0.2 (14,400 1,000 |0.05 |0.1 13,000{ 850 (0.05 |0.1 10,400{ 640 (0.05 |0.1

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

30 10,800| 760|0.03 |0.05 | 9,600/ 650|0.03 |0.05 | 8400/ 450|0.03 [0.05 | 7,600/ 380|0.03 |0.05 | 6,100 290 0.03 |0.05

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

6 49,800/ 6,200 |0.15 0.3 [38,400|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|2,0000.06 |0.15 [19,500| 1,700 [0.06 [0.15 [15600| 1,280 |0.06 |0.15

12 24,0001 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

R1.5 |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| 8200.05 |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, 4000.03 |0.05 | 6,500{ 340 (0.03 |0.05 | 5200{ 260|0.03 |0.05

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

40 7,800| 470|0.02 |0.03 | 6,000 360|0.02 [0.03 | 4800 230|0.02 |0.03 | 4400( 200 (0.02 |0.03 | 3,500 150{0.02 |0.03
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T Akl Tool Steel -Hardened Steel Hardened Steel
Work Material Prehardened Steel

SKD11-SKD61-NAK80

(~45HRC) ~ 55HRC ~ 62HRC ~ 66HRC ~ 70HRC
BR (HERE B (HERE BIR (HERE BIR (HERE BR (HERE
Speed | Feed ap Pf Speed | Feed ap Pf Speed | Feed ap Pf Speed | Feed ap Pf Speed | Feed ap Pf
(min™) |(mm/min) (min™) |(mm/min) (min™) |(mm/min) (min™) |(mm/min) (min™") |(mm/min)

10 24,000(3,100 |10.1 0.3 [19,200{2,200 0.1 |0.3 [16,800|1,500|0.07 |0.15 |15200/1,280|0.07 [0.15 [12,100| 960 |0.07 |0.15

15 21,600 2,800 | 0.1 0.3 16,800/ 2,000 | 0.1 0.3 |14,400/1,300|0.07 [0.15 |[13,000{1,110{0.07 |0.15 [10,400| 830|0.07 |0.15

16 20,400(2,700 |10.1 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|1,2000.07 [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 | 7,000f 590|0.07 |0.15

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

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

40 9,000 7600.05 |0.05 | 7,200 580|0.05 |0.05 | 4800/ 300|0.05 |0.05 | 4400 260|0.05 [0.05 | 3,500/ 200{0.05 |0.05

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

8 37,200/ 5,700 0.2 |0.5 (28800(4,400|0.2 |0.5 |24,000{3,200(0.08 0.2 |21,600/2,720(0.08 (0.2 (17,300(2,0400.08 |0.2

10 30,000(4,200 0.2 [0.5 (24,000{3,300(0.2 |0.5 ([21,600/2,300({0.08 |0.2 |19,500/1,9600.08 |0.2 [15600f1,470|0.08 |0.2

12 24,000(3,400 0.2 [0.5 (20400{2,900(0.2 |0.5 ([16,800|/1,900(0.08 |0.2 |15200/1,620/0.08 |0.2 [12,100(1,220(0.08 |0.2

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

14 24,000/ 3,400(0.2 |05 (19,800(2,800|0.2 |0.5 |15600({1,750(0.08 0.2 |14,100/1,490|0.08 (0.2 (11,300(1,120/0.08 |0.2

15 24,000/ 3,400(0.2 |05 (19,200(2,700|0.2 |0.5 |14,400|{1,600|0.08 0.2 13,000/ 1,360|0.08 (0.2 (10,400|1,0200.08 |0.2

16 21,600(3,000 0.2 [0.5 [18000(2,500(0.2 |0.5 (12,000|1,300({0.08 |0.2 |10,800/1,110|0.08 |0.2 8,700| 830/0.08 |0.2

R2

20 19,200/ 2,600 0.2 |0.4 ]16,800/2,300(|0.2 |04 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 |15600/2,200(|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
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50 7,800/ 6600.02 |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

Lt ma
2Nz 7

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

TE - RN

- FRE SN i R W
N T AH# Tool Steel -Hardened Steel Hardened Steel
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRC) ~ 55HRC ~ 62HRC ~ 66HRC ~ 70HRC
BR |HRRE BR |HRRE B (HERE B (HERE B (HERE
Speed | Feed | AP | Pf |[sSpeed| Feed | @p | Pf |Speed| Feed | @p | Pf [Speed| Feed | @p | Pf |Speed| Feed | @p | Pf
(min™) |(mm/min) (min™) |(mm/min) (min™) |(mm/min) (min™) |(mm/min) (min™) |(mm/min)

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

15 24,0001 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 |03 |14,400|2,400|0.2 |03 7,200 960|0.1 |0.25 | 6500 820|0.1 |0.25 | 5200) 620(0.1 [0.25

R2.5 |30 16,800( 2,300 (0.1 |0.3 |13,200{1,800{0.1 |0.3 4,800/ 5200.1 0.25 | 4400 440 0.1 0.25 | 3,500{ 330/0.1 0.25

35 14,400( 1,500 (0.1 |0.3 |12,000{1,100{0.1 |0.3 3,900 280 (0.1 0.25 | 3,500{ 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 3,300 170|0.1 |0.1 2,600 130|0.1 |0.1

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

10 26,400/ 5,600 0.3 0.5 [21,600/3,800(0.3 |05 186002800 /0.1 |0.2 [16800/2,380(0.1 |0.2 ([13,400{1,790(0.1 |0.2

12 24,0001 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/ 1,850 |0.1 |0.2 [13,000/1,570 (0.1 |0.2 (10,400{1,180(0.1 |0.2

20 19,200/ 3,900 |0.3 |0.5 |14,400/3,000(0.3 |0.5 9,600{ 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 5,200f 770 (0.1 0.2

R3 30 12,000( 2,400 (0.3 |0.5 |10,800{2,100{0.3 [0.5 4800/ 740(0.1 0.2 4,400/ 630 0.1 0.2 3,500f 470 (0.1 0.2

35 10,800{ 2,100 |0.2 |0.4 |10,800/2,000(0.2 |0.4 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 |03 10,800/ 1,800(0.2 0.3 3,600 480|0.1 |0.2 3,300 410(0.1 |0.2 2,600 310(/0.1 |0.2

45 9,600 1,700 0.2 |0.3 9,600{ 1,600 0.2 |0.3 3400| 440|0.1 |0.2 3,100{ 370|0.1 |0.2 2,500{ 280|0.1 |0.2

50 8,400/ 1,500 0.2 |0.3 8,400/ 1,400 0.2 |0.3 3,000 400 0.1 |0.2 2,700 340 (0.1 0.2 2,200f 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
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1.Use arigid and precise machine and holder.

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

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

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

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

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

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