Carbide Ball End Mills for High Hardness Steels
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Carbide Ball End Mills for High Hardness Steels

AE-BM-H - AE-BD-H - AE-LNBD-H

 SMRE AN ZAIN TSI

3 types of end mills to accommodate a wide range of milling applications

- BREEBRLR

High ball R precision

- ERTEEENNFHHEDUROREYRE

New innovative DUROREY coating for high-hardness steels

HRIAE. AE-BM-H P.3
-R1 ~ R6
- 8

Total of 8 items

seEsmImEE  AE-BD-H P.9

2-flute type for high-precision finishing

-R0.5 ~ R6 -9
G

S R I T FI2 T K AE-LNBD-H P13

2-flute long neck type for high-precision finishing

= T)ﬁi‘l’ZOZOEZHﬁ% Available from February 2020
-R0.05 ~ R3 n y
It £ B e
4 \261 TA H \g

Total of 261 items . u‘
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Newly developed DUROREY coating enables superior heat resistance and
high toughness optimized for high-hardness steel milling!
s
oating Structure
ABSICHBMARMENAHKEPREEY, BERHAENHER o EmnE
uper Heat Resistant Layer
HRER, RIFENROHMY. L ERAGKEBREG
B ESEEMNTHBAINF T, SMITENRKEHL. e e ey e
. . &SRR E
Super heat resistant layer and ultra-fine periodic nano-layered structure provide superior Adhesion Strength Reinforcing Layer
toughness while maintaining high heat resistance and abrasion resistance. pase H ——
Also suppresses chipping even in high hardness milling and achieves long tool life.
} o AUFFERRE R
) INEIEIE HEE (GPa) (°C) iR MED REMENEE | MERE [haE=iEd E2eS
Coating Color Coating Structure Hardness Oxidation Heat Resistance | Adhesion Strength | Surface Roughness | Wear Resistance | Welding Resistance Toughness
Temperature
KE BB EERRRR
é%cé}ray Eﬁrﬁeﬂﬁ,@rﬁq—i\/erw 4 1 ! 300 * © O * @ @
DUROREY £ 0SG A B KE AR HR. (5 O~ O~ (&t
DUROREY is a registered trademark of OSG Corporation. Fair Best

3FhSERI AT RSN Z YIS0

3 types of end mills to accommodate a wide range of milling applications
INTA44L Y XR3(B60HRC) 4/ : MQL

INTABAL

=P =—1=]
EXES]

MIAR

Work Material Coolant Milling Part Millin
ERHWE : STl HE4LE: 25,000min
TV - o - ’ 2k | 3 Fa%inT ST
ﬁ;g;;éz;?xﬁrgzgg Center Maxwmun;;PM ® Overall 3-axis co'n_t-'ouring line H\g)"v_éfﬂoency roughing
Main Spindle. aglti;r.' ék;fﬁz\jt*ﬁ ® FBIfER | 34 SHEINT SFEMT
: Chamfer | 3-axis contouring line Semi-roughing AE-BM-H
® f&ER | 5% (BEUNT FHEINT RS
[©) [©) Groove 5-axis profiling Semi-roughing
@ | B® |smzEu - 3EmT
Ridge 5-axis turn milling Roughing - Semi-roughing
® &R | ShH{BEUNT SREERINLT AE-BD-H
Groove 5-axis profiling High-precision finishing R5X30
® AER | S {5ELINT SREERINLT
Ridge 5-axis profiling High-precision finishing
@ | RIERER | St SIEERINT AE-LNBD-H
Middle bottom | 5-axis turn milling High-precision finishing R3X40X6
JEER | S EH: EREEREINT
Bottom 5-axis turn milling High-precision finishing
® FlfER | 34 Fa%inT SfEERINLT AE-BD-H
Chamfer 3-axis contouring line High-precision finishing R5X30
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4-flute high-efficiency Carbide ball end mill for high-hardness steel

AE-BM-H

1] iRt

Sharp spiral curve

PRETIHIBE ], TMENKFSHINLT

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

2| FULEB2 7]\

Center 2-flute specification

<FEMIGALNTIHERE, RENIEHEE
<FIOERTIRITHRCRAEBIE, MBI BEE

- 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| LRAIBRL RIBE

Superior ball R precision

<A ZIEMNAEN T EHFENT
+ 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| AESEIDE

Unequal flute spacing

«FBZmERe, TSI
- Controls harmonic vibration commonly generated during milling with multiple flutes to enable
high-efficiency milling.
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ESEENINTIH, RENFIMAL

Long Tool Life Exhibits superior endurance in high-hardness steel milling.

(MIM) (g [rrmmmmmmmmmmmmmmm s e s s oot
EFHIE- AE-BM-H R5 Hﬂﬂﬁﬁ_‘ mm’0.14
Tool Competitor
0.12 |7 7 e
InITagRt
Work Material SKD11(60HRC) % S
pif=llyp7 BN [T
Milling Method Pocket Milling %
TIREE . - 5
Cutting Speed 55m/min(1,750min™) J;nf
L 875mm/min(0.125mm/t) :
TRE — _ -
Depth of Cut ap=0.75mm, Pf=2.25mm
HHH €
Coolant Air Blow 9 36 100 145 181 218 290
(EFHAR AT AITAC (BT40) IHIH B Milling Length (m)
Machine Vertical Machining Center - o .
=——AE-BM-H Ht A E=RA HitbAB~mB
Competitor Competitor
NP (mm)
fERTE AE-BM-H RS A= 014
Tool Conventional 012
InIAARt '
Work Material SKH51(65HRC) %— 0.10
pif=llyspr BIFEINT % '
Milling Method Pocket Milling # 008
IR 125m/min(4,000min™") §
Cutting Speed _ 0.06
IR . 2
e > 2,000mm/min(0.125mm/t) % 004
TIRE - _
Depth of Cut ap=0.3mm. Pf=1.2mm 0.02
D] =% S
€eolny Air Blow 168 336 504 672 84 1008 117.6 1344 1512 168 1858 201.6
R B0 A (HSK63) 4 B Milling Length (m)
Machine Horizontal Machining Center AE-BM-H LS,
=—AL- - AR

{EKRE7D

Low Cutting Force

Conventional

RBIERITAIAFSEIRIRER, AREAOFSEINT

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

ERIA AE-BMLH RS B
Tool Conventional
InITagRt
Work Material SKD11(60HRC)
FIEITE EsmAmT
Milling Method Corner R Milling
tﬂﬁuﬁg 80m/min(2,550min™")
Cutting Speed
o 2,000mm/min(0.196mm/t) [ AEBM-H | LR Conventional
TRE _ _ N) N)
Depth of Cut ap=5mm. Pf=0.1mm gﬂ 800 gﬂ 800 s _ENAE
L] 5% B 00 B ¥ Comerpar
Coolant Air Blow ? R ? e
SEFBHVR STRINT 0 (BT40) ¢ 400 e .
Machine Vertical Machining Center 2 o 2 N
£ 200 | I ||I ”'“”l‘I £ 200 |- [
RN T S T R SR R T S )
B8 Time B & Time
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= |9&$ y] i'] 4-flute type for high-efficiency processing

AE-BM-H

m——

|
CARBIDE ) spoREY

SPEED

w v K xN Fy
+£0.005 0007 =001 T 40°  pe~ps
RE=1.5 1.5<RE=3 3<RE

& |
E%
DN
|
|
|
L
(6]
|
|
|
|
|
|
=
DCON!

LF

LF

gf7:mm  Unit:mm

0.5 1 1.5 2 3
8549602 R1 X 4 50 2 112 6 195 [10.64° | 4.19| 43 442 | 455| 485
8549603 R1.5 X 6 50 3112 6 285 | 815 | 644 | 6.61| 6.79| 7 745
8549604 R2 X 8 60 4 11241 6 385 | 565" | 849 | 871 | 896 | 9.22| 9.81 1
8549605 R2.5 X 10 60 5122 6 485 | 295" | 1054|1082 |11.12|1145| —
8549606 R3 60 9| — 6 — — — — — — — ©
8549608 R4 70 | 12 | — 8 = = = = = = = 5
8549610 R5 80 | 15 — 10 — — — — - - -
8549612 R6 9 | 18 | — 12 = = = = = = =

AN TFIMHRMA o ERREHIK Le 12740, IREHERTRRINIEANFETS

O=#rfEERER O=Standard stock item

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

ok | Fsu
L€ €| Interference
xS f Angle
B i| a
BE| e
K& il T
les i |

£ H Inclined
L Angle

. *ﬂ_‘ia*tpﬁ Guide for Icons
*ZE Tool Materials

CARBIDE EEREE BN DUROREY B2

;EE%IE Surface Treatment

Ri?%"% Tolerance of Radius

R
W ERHIINRFRE

Tungsten Carbide DUROREY  pUROREY Coating +0.01 Identifies the tolerance of the radius for end mills
4 R SBHEFR Helix Angle B 78154 cuting conditions
e —— SPEED  FRHIHISRATEAER
MO s = Yl RN SRR mamm
h4 Tolerance for Shank Diameter FIT Suitable for the shrink holder system 40 Helix angle of flute for end mills 2l

Indicates page number for cutting conditions

s



A E' B M = H t}.] ﬁu%1q:§;ﬁ$ Cutting Condition

$B90T Rroughing

INT&LESLE&INT ARIE. The machining path is on condition of contouring line operation.

TER ARA \
- FRAEEN VRSN
T #E Tool Steel -Hardened Steel Hardened Steel
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRC) ~55HRC ~62HRC ~66HRC ~70HRC
L=t BHAIRE =90 BHAIRE L=t BHAIRE =90 BHAIRE =50 BHAIRE
Speed Feed Speed Feed Speed Feed Speed Feed Speed Feed
(min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min)
20,700 3,310 18,300 1,830 15,900 1,590 14,300 1,140 9,600 770
R1.5 13,800 2,760 12,200 1,710 10,600 1,480 9,600 1,150 6,400 770
R2 10,400 2,500 9,200 1,660 8,000 1,440 7,200 1,150 4,800 770
R2.5 8,300 2,660 7,300 1,900 6,400 1,660 5,700 1,370 3,800 910
R3 6,900 2,760 6,100 1,950 5,300 1,700 4,800 1,340 3,200 900
R4 5,200 2,500 4,600 1,840 4,000 1,600 3,600 1,300 2,400 860
R5 4,500 2,340 4,000 1,760 3,500 1,540 3,200 1,280 2,200 850
R6 4,000 2,240 3,600 1,730 3,200 1,540 2,900 1,160 2,100 840
ap Pf
. ap P ap P 0.05D 0.15D
IIRE RE<R3 0.15D 0.2D RE<R3 | 0.12D | 0.15D e
Depth of Cut B
R3=RE | 0.1D 0.2D R3=RE | 0.07D | 0.15D W | a
Z % V2
S8 p.7HY6.

FRTEENSSEP.7.
See p.7 for precaution for use.

BN Finishing

INTR&SESL&INT ARIIE. The machining path is on condition of contouring line operation.

TEN - BFEE \
- FREEEN VRSN
yi[T S Tool Steel -Hardened Steel Hardened Steel
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRC) ~55HRC ~62HRC ~66HRC ~70HRC

L3 BHEEHRE L3 BHEEHRE L=t BHARE LT BHARE L2t BHARE

Speed Feed Speed Feed Speed Feed Speed Feed Speed Feed

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

TiRe W@,ap ap Pf
Depth of Cut & 002D | 0.05D
SH8 p.7HY6.

ERTERNIESEP.S,
See p.8 for precaution for use.



A E' B M - H t}] ﬁu%{#&)ﬁ% Cutting Condition

EJ\EE}J”I High-Speed Roughing

INTRSF=AERIKTE LA R RIS B R AR B SBUK RIS, Caution:Sparks generated during operation or heat caused by tool breakage can cause fire.
BHEFRIXIETE. Be sure to use all proper fire - prevention measures.
FASERSBENMIHONEESRMER, The conditions below are for high speed / high precision machining centers.

INIE&ESZLINT a1, The machining path is on condition of contouring line operation

TER - RN N
. ﬁﬁ%p‘g)\ VAN
INT A% Tool Steel -Hardened Steel Ikt Sfiee!
Work Material Prehardened Steel
SKD11:SKD61-NAK80
(~45HRC) ~55HRC ~62HRC ~66HRC ~70HRC
IR BHESIRE Lz BHEHRE Lz BHEHRE L=3E BHEHRE L=3E BHEHRE
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
e ap Pf ap Pf W e B ap Pf
Depth of Cut 0.1D 0.2D 0.08D 0.2D A% 0.05D 0.1D
1. B BRI I ARF T, 1. Use a rigid and precise machine and holder.
2 HEFEAS ST MQLGHEESH). 2.We suggest using air blow or MQL (mist).
3. EFRFYTIMEIRELL "IME x4 FLUT" AREFITH. SRS AR, BE&E 3.These milling conditions are for an end mill where the tool extension length is
LiFEER, HAREIITIRE. 4 times the diameter of the end mill. When length of the tool extension from
4. FRURATESLZINT (MENT) SRm/MIInT. MEMTIRAR. TR the machine is long, reduce the speed and feed and milling depth.
2. SENM. THRSEERER, BNSEIEE. RSIRY, & 4.The above condition shows an approximate standard for contouring operation
LiFELE, WAEETITIRE. (side milling) with a low machining load. If abnormal cutting sounds, vibration
5.5=4 NI, APRNEIEERATIELS BT, HEiE ERTEE or chattering occur depending on the machining shape, cutting amount,
50-80%, HLA1RE FEZE50-80%, FHiETEZE20-60%. rigidity of the machine or work holding condition, etc., please adjust the
6. EELINTH, INTRE (B) 215°RF, ERFPEIEFEAZE40-60%, BHEAIE speed, feed and the depth of cut.
ETEZE 30-50%, AR TEZE30-80%, 5.When the radius of curvature is less than 1.5 times the tool diameter, please
7INRER/NY, TH—SIREEE, HAEE. reduce the speed to 50 —80%, the feed rate to 50 —80%, and the pick feed to

20—60% of the above shown cutting conditions.

6. When the machining incline angle ( 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.



BRI L High-speedFinishing

INT R PRI KR IRIE AR BRI E SEKRIER. Caution:Sparks generated during operation or heat caused by tool breakage can cause fire.
BFRI KR, Be sure to use all proper fire - prevention measures.
FREEREBENNTHRONEEREE. The conditions below are for high speed / high precision machining centers.

MIEEESZ%INT a8, The machining path is on condition of contouring line operation.

TEM - AR :
TR el
T #A% Tool Steel -Hardened Steel Rladei=cbice]
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRC) ~55HRC ~62HRC ~66HRC ~70HRC
L3 HHEEHRE L= BHEEHRE L HEEHRE L3 HEEHRE L1 HEEHRE
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
e W N ap Pf
Depth of Cut AN, 0.02D 0.05D
1. 5B RIMER SR ARFI TR, 1.Use arigid and precise machine and holder.
2 HEFFRASSE MQLGRESAD) . 2.We suggest using air blow or MQL (mist).
3. ERPETINERKELL "IMR <4 FLT" ARESITHN. BRI XN, BE 3.These milling conditions are for an end mill where the tool extension length is
LiFRER, HEREIITIRE. 4 times the diameter of the end mill. When length of the tool extension from
4. FPR(URATESLINT (MENT) Sam/ NI, MEMIARK., IF the machine is long, reduce the speed and feed and milling depth.
B, 8ENIM. THRFSERER, SNSEDEE. RaiRY, & 4.The above condition shows an approximate standard for contouring operation
LFERRR, HEIREFIRE. (side milling) with a low machining load. If abnormal cutting sounds, vibration
5.554&MNTH, AINEIMEEATIRES EUTH, EEME ERTEE or chattering occur depending on the machining shape, cutting amount,
50-80%, #H4ATEE FEZES0-80%, £ TIEZE20-60%. rigidity of the machine or work holding condition, etc., please adjust the
6. EELINT, ITRE (B) 215°RF, LERPEEFFAZE40-60%, #HEE speed, feed and the depth of cut.
ETAZE 30-50%, AR FEZE30-80%., 5.When the radius of curvature is less than 1.5 times the tool diameter, please
7UIRER/NY, ATH—SIREEE, HAEE. reduce the speed to 50 —80%, the feed rate to 50 —80%, and the pick feed to

20—60% of the above shown cutting conditions.

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

7.1f the cutting depth is small, it is possible to further increase the speed and
feed.
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EtaEAaIN TH27)8

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

AE-BD-H
1) AT AR TR A AR iR B R

Variable negative spiral gash

« SoimER ARG, FIHIEET) R
<BIRITSNERS, SETAB)N, REREFIERT, D ange

BT S/ EE iR S AR 7] 1%
- Controls chipping with larger negative angle at tip of cutting edge.
- While securing cutting quality by making the negative angle

weaker near the outer periphery, chipping resistance is enhanced in RAFIR J

combination with the weaker helix angle specification. Strong negative angle

2] B

Thickness at the center

« FRILEBINE TRk kS 3 2 akER 7

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

3| fLRAIBKX RFBE

Superior ball R precision

LUEF
Conventional

IR 180°EEIA AE-BD-H- AE-LNBD-H
RENRBE

- Secures stable R
accuracy across 180°.

v
+0.005

4| LRHINRERIEE

Superior shank accuracy

« XML h4ZE (0/-0.004)
- Supports h4 tolerance (0/-0.004).

5| RIBESGE IR

Ideal for shrink fit holders

R BERIES AR TRAIEIREY

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

6] B poE T ez

Smooth Surface Treatment

SREEENBLE, BEMTE .r
YR

- Improves surface accuracy by smoothening
the coating surface.

8
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Long Tool Life

ESEENINTIH, RENFIMAL

Exhibits superior endurance in high-hardness steel milling.

EFHI,E\- AE-BD-HR5 %30 H{&/Z_}E}Fﬂ
Tool Competitor
InITagRt

Work Material SKD11(60HRC)
pif=llysp7 BRI

Milling Method Pocket Milling

tﬂﬁgiﬁg 150m/min(4,800min™)
Cutting Speed

Eﬁﬁfg 870mm/min(0.09mm/t)
TIiRE — —

De’pth ot ap=0.2mm, Pf=0.5mm
HHH e

Coolant Air Blow

EFEHR Eh=In T (HSK63)
Machine Horizontal Machining Center
FRIA AE-BD-H R5X30 RABATR
Tool Competitor
InITAgRt

Work Material SKH51(65HRC)
pil=llyspr BN

Milling Method Pocket Milling

IREE 120m/min(3,850min™)
Cutting Speed

IR 700mm/min(0.09mm/t)
Feed

TIiRE — —

Delpth ofCut ap=0.2mm., Pf=0.5mm
FHH e

Coolant Air Blow

EFEH ErEIn T (HSK63)
Machine Horizontal Machining Center

High-speed Milling

(mm)
0.2
0.

0.1

Flank Wear FEHSHSERERSIIN

L

L

B T

5

0 1 1 1 1 1 1

(mm) g18

0.16

Flank Wear RS SHIBHE S/ AT

0.14

0.10
0.08
0.06
0.04
0.02

102 203 305 407 508 610
IEIHE E Milling Length (m)
——AE-BD-H ——— HttAFF=RA Hitt/ X5~ mB

Competitor Competitor

012

65 130 195 260 325
HIBIHE BE Milling Length

(m)
HittralF=mC

Competitor

AE-BD-H ——HftAE~RA

Competitor

Hitt A5~ mB

Competitor

E=St:y) ||l B35 2 STAVAX(53HRC) BB T, tagiaEmT

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

fFRTA AE-BD-H R5 X 30 BT
Tool Competitor
NI

Work Material STAVAX(53HRC)
pif=llyspr BIpSNT

Milling Method Pocket Milling

TIRIEE . -
Cutting Speed 300m/min(9,550min™)
Eﬁ&};‘ 2,670mm/min(0.14mm/t)
TiRE = =

Delpth o ap=0.2mm, Pf=0.5mm
TR |

Coolant Air Blow

EFEH BN T4 (HSK63)
Machine Horizontal Machining Center

(mm) 25

o
N
o

Flank Wear XSS EH ST
o o
= G

o
=)
G

1 1 1 1 1 1 1 1 1 1 N f .
66 133 199 266 332 398 531 664 797 930 1,062 1,328 1,594 (m)
]I Milling Length

——AE-BD-H —_HtAS~@mA

Competitor

HittA\B~mB

Competitor




%*%}E*%}JDI% 27] iu 2-flute type for high-precision finishing

R
- vy NI KN AN SHED
A E - B D - H CRBOE pupoRer ovos ha BT 25 D

Type1

N
a

= 2 & s Hg

LF

Type2 g

-~ g & B 18

APMX

LU

LF

B :mm  Unit:mm

= . © = > iz , v S HEXF TR A a IERE RIS Le =1 |
[y BREAR x K yish ] 2K | 7K LH W | @R | TERE Effective)\lengthaby '\r??limj—ed angles ¢ AR | BEfF
EDP No. RE X LU Short Shank LF APMX DCON DN ak 05° 1° 15° 2° 3 Type | Stock
3042001 | RO.5 X2 — 50| 08| 7.7 4 0.95 | 11.71° | 214 2.2 2.26| 2.33| 248
3042002 | R0.75X 3 = 50| 12| 79 4 145 [ 10.03° | 3.17| 3.25| 3.34| 344 366 :
3042003 | R1 X4 — 50| 16|12 6 1.95 [ 10.64° | 419 | 43 442 | 4.55| 4.85
3042004 | R1.5 X6 = 60 | 24119 6 285 | 8.15°| 644 6.61| 679 7 7.45
3042005 | R2 X84 — 60 — 4 — — — — — — 2
3042006 | R2 X8 — 70 | 3.2 3.85
12.1 6 5.65° | 849 8.71| 896| 9.22| 9.81
3042007 | R2 X8-S O 45 :
3042008 | R2.5 X 10 = 80
4 1122 6 4.8 2.92°110.63 (109 |11.22|1155| —
3042009 | R2.5 X 10-S O 50 O
3042010 | R3 X 18 — 90
9 — 6 5.8 — — — — — —
3042011 | R3 X 18-S O 55
3042012 | R4 X24 — 100
12 — 8 7.7 = = = = = =
3042013 | R4 X 24-S O 75 )
3042014 | R5 X 30 - 100
15 — 10 9.7 — — — — — —
3042015 | R5 X 30-S O 75
3042016 | R6 X 36 = 110
18 — 12 11.7 — — — — — —
3042017 | R6 X 36-S O 80
- tRRIRAEIES%EP5, Seep.5 for explanation of icons. O=#rEEFR O=Standard stock item

JE 1 ENTFIHEAAE o BELRERUK Le 29, NREHENFRRNINAFETS
Note: If there is no value in the actual effective length (Le column) for the work gradient angle a , it indicates no interference.

Ok | Fifam
;‘g -g €| Interference
fr S ] Angle
Be a
;G She—
K T
Le’s ]
2 ! Inclined
4 Angle




A E' B D = H t}.] ﬁ!]%ﬁ:gﬁi Cutting Condition

FEINL Finishing

INT&LESLE&INT ARIE. The machining path is on condition of contouring line operation.

TEN - RN ;
- FREHN VRSN
yi[T Yy S Tool Steel -Hardened Steel Hardened Steel
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRC) ~55HRC ~62HRC ~66HRC ~70HRC

L3 BHEEHRE L BHEEHRE L3 HEEHRE L3 HEEHRE L HEEHRE

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

TRe W/Z | a ap Pf ap Pf ap P
Depth of Cut W 0.05D 0.1D 0.03D 0.1D 0.02D 0.5D

BB T High-SpeedFinishing

INTEF=AER XA R IRIE AR RE SEKRIER. Caution:Sparks generated during operation or heat caused by tool breakage can cause fire.
BFp KR, Be sure to use all proper fire - prevention measures.
FREESRENINIHRONEERGER. The conditions below are for high speed / high precision machining centers.

INTRR&ELESEI T ARIR. The machining path is on condition of contouring line operation.

TER - BAEN \
S VR
IR Tool Steel -Hardened Steel Hardened Steel
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRC) ~55HRC ~62HRC ~66HRC ~70HRC
L3 BHARE iR BHARE L0 BHARE =31 BHRIRE L=t BHRIRE
Speed Feed Speed Feed Speed Feed Speed Feed Speed Feed
(min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min) (min™) (mm/min)
RO.5 50,000 3,700 50,000 3,700 50,000 3,100 50,000 2,600 50,000 2,400
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
Re W:% ap P ap P
Dept;\ of Cut 7 P{ Z 0.02D 0.05D 0.01D 0.05D

1. AR SHIRFNTIIR, 1.Use arigid and precise machine and holder.

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

3. ERMRATFESLIN T (MmEmiNI)E&RAE/NUIINTI. WERMIRK. 11 3.The above condition shows an approximate standard for contouring operation
FE. RSN, THHEFSERER, HNSETYE. ReEiRY, 7 (side milling) with a low machining load. If abnormal cutting sounds, vibration
ELEERER, HARENTIRE. or chattering occur depending on the machining shape, cutting amount,

4 RER/INGT, A — SRS R, HAEE. rigidity of the machine or work holding condition, etc., please adjust the

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

pocid ®
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RInE

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

AE-LNBD-H

1] RILEBRIERE

Thickness at the center

 FIOBRINE AT IRk Soim B 2 Ek AR 70

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

2| fLRAIBKL RIBE

Superior ball R precision

- FR180EEIMNISERI RIBE (SHRPI) R R
- Secures stable R accuracy across 180° (refer p.9). v \/
+0.003 +0.005
RE=0.25 0.25<RE
kv
3| IKiERZIMNEEB
Teardrop-shaped outer periphery
o KEERELL LA RI AT D EIR) AE-LNBD-H LhErm

BALLRE7], REMIERE.

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

4| LR HIRERIEE

Conventional

Superior shank accuracy

« XFRL h40Z (0/-0.004)
- Supports h4 tolerance (0/-0.004).

5] YEiBHIREI LI sweo

Smooth Surface Treatment (refer p.9)

TRBEREGELIE, IBSINTEBE (RO.3LAL)

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

6| 3=

A E S

Abundant variations

+2615K (RO.05~R3) AT RS ZAIMN T

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

8



INTEEE cuongoe

eI L

Stable Performance

SKD11(60HRC) INTH, AIEMFHIMAE

Exhibits superior durability in SKD11 (60 HRC) .

Q.10 [rsssssseee s e e
TR AE-LNBD-H BT (mm
Tool R1X10X4 Competitor
IITHE Q.08 |-+
Work Material SKD11(60HRC) ’%
YIHI7SE EBEZINT 1]
Milling Method Scanning Line Cutting E‘ 0.06
DI . o =
Cutting Speed 107m/min(17,000min™") E: o
i 1,400mm/min (0.041mm/t) :
RE - — " 00
Delpth of Cut ap=0.05mm, Pf=0.1mm
DA % . . . . .
Coolant Air Blow 0 0 100 150 200 250
N . . (m)
{EFAH SR (HSK32) U
Machine Vertical Machining Center IS willing Length
= AE-LNBD-H —— HtAEFRA HitAESF=mB
Competitor Competitor

K588

Long Tool Life

PACEEEINDH31S T, SCHARAIMA ML

Enables superior durability in hot die steel DH31S.

— (MIM) Q06 [ 77" 77" 77777 7 r T e
f#ERTA AE-LNBD-H Bt TR mm 006
Tool R1X10X4 Competitor
0.05
TR
Work Material DH315(43HRC) %
A BT @ 004
Milling Method Pocket Milling iR
HEE 88m/min(14,000min™) E 003
Cutting Speed ~
gﬁﬁg 1,000mm/min(0.036mm/t) % 0.02
TIiRE - _ : 0.01
Depth of Cut ap=0.05mm. Pf=0.1mm
TR |9 0 1 1 1 1 1 1
eeolin Air Blow 40 80 120 160 200 240 ()
fSEFRA BN A (HSK63) LI Milling Length
Machine Horizontal Machining Center AE-LNBD-H EHASFERA AT B
Competitor Competitor

Rl

STAVAX(53HRC) inTH, SCHRFAIMIAMAIINTRE

Finishing Enables excellent durability and surface finish in STAVAX (53 HRC).
— L0200 e
EEIE AE-LNBD-H AT (mm)
Tool R1X10X4 Competitor
InTA%st [OX07:3 AR A
Work Material STAVAX(S3HRC) ’%
e EEENT N Y A
Milling Method Scanning Line Cutting B 0.06
IR 150m/min(24,000min") B
Cutting Speed ~
e 2,400mm/min(0.05mm/t) :
YIRE _ _ -
Depth of Cut ap=0.05mm. Pf=0.1mm
e =% 0 : : ; s
Coolant Air Blow 100 200 300 400
SRR I (HSK32) HIEHL B Milling Length
Machine Vertical Machining Center = AE-LNBD-H =—— HE=RA Bt B mB
Competitor Competitor

AE-LNBD-H

FRAA Competitor| EL{th/AT]™=F B Competitor

i Tl

i

)

—
=)
[aa]
z
=
1)
=




%*%}E*%}JDI% 27] Kémiu 2-flute long neck type for high-precision finishing

N N X 3 SPEED
- - it2020F2B8 K& CARBIDE I?OREY v v SR “,‘ FEED
Available from February 2020 +0003 +0005 h4 FIT 300 py1~p29

RE=0.25 0.25<RE

zZ
= "’ g ——————
~ g % & lapwix Jﬂ»
Lu
LH
LF
g
. . Type2 z 8
—— B e ¥
APMX
A | ‘
LF |
Bf:mm  Unittmm
g 2 7 2 z 7 3 X F TR o AISERRE 3L Le 1 .
[GhEa BER x T x 1012 EEIRARS LH IR | TERE E Effeiﬁjéei?habyirﬁﬁ?:ggles € AR | R
EDP No. RE x LU X DCON LF | APMX DN gk 05’ T 15 > 3| Tpe | Stock
3056100 | R0.0O5 X 0.2 X4 7.5 14.69° | 021 | 022| 0.22| 0.23| 024
3056101 | R0O.O5X 0.3 X4 | 45 |0.08| 7.6 | 0.095 | 1452° | 03 031] 032| 033]| 036 1
3056102 | R0.0O5 X 0.5 X4 7.8 14.16° | 051 | 053 | 0.54| 056 | 0.6
3056103 | R0.1 X 0.3 X4 7.4 1455° | 032 | 033 | 034| 035| 0.37
3056104 | R0O.1 X 0.5 X4 7.6 1418 | 053 | 054| 0.56| 0.58| 0.62
3056105 | R0.1 X 0.75 X4 7.9 13.74°| 079 | 081 | 0.84| 0.86| 0.93
3056106 | RO.1 X 1 X4 8.1 13.33°
3056107 | R0O.1 X 1 X6 11.8 13.86° e e ol s
3056108 | R0O.1 X 1.25X4 | 45 |0.16| 84 | 0.19 12.94° 1.3 135 1.39| 144 | 155 1
3056109 | R0.1 X 1.5 X4 8.6 1258 | 156 | 1.61| 167 | 1.73| 1.86
3056110 | RO.1 X 1.75 X4 8.9 12.23° | 1.82| 1.88| 1.94| 2.01| 217
3056111 | R0.1 X 2 X4 9.1 11.9° 208 | 215| 222 | 23 2.48
3056112 | R0.1 X 2.5 X4 9.6 11.29° | 26 268 | 278 | 2.88| 3.1
3056113 | R0O.1 X 3 X4 10.1 10.74° | 3.11 | 322 | 333 | 345| 3.72
3056114 | R0.15 X 0.5 X4 7.4 1424°| 053 | 054| 055| 0.57| 06 o
3056115 | R0O.15 X 0.6 X4 7.5 14.06° 063 | 065| 0.66| 0.68| 0.73
3056116 | R0.15 X 0.75 X4 7.7 13.79° 0.78 | 0.81 | 0.83| 0.86| 0.92
3056117 | RO.15 X 1 X4 7.9 13.36° 1.04 | 1.07| 1.11 1.14| 1.23
3056118 | RO.15 X 1.25 X4 8.2 1296° | 1.3 134 139| 143 ] 154
3056119 | R0.15X 1.5 X4 8.4 12.59°
3056120 | R0.15X 1.5 X6 12.2 13.34° 156 | 161 166 1721 185
3056121 | R0.15 X 1.75 X4 45 | 024 8.7 0.29 12.23° | 1.82| 1.88| 1.94| 2.01| 216 1
3056122 | RO.15X 2 X4 ’ 8.9 ’ 11.89° | 2.08 | 2.14| 222 | 229| 247
3056123 | R0O.15 X 2.25 X4 9.2 11.57° 234 | 241 | 249 | 258 | 278
3056124 | R0.15 X 2.5 X4 9.4 11.27° 259 | 268 | 277 | 2.87| 3.09
3056125 | RO.15X 3 X4 9.9 10.71° | 3.1 | 3.21| 3.32| 344 371
3056126 | R0.15 X 3.5 X4 104 10.2° 363 | 3.75| 3.88| 4.02| 433
3056127 | R0O.15X 4 X4 10.9 9.74° 414 | 428 | 443 | 459 | 4.96
3056128 | R0.15 X 4.5 X4 114 931° | 466 | 482 | 499 | 517 | 5.58
3056129 | RO.15X 5 X4 11.9 893" | 518 | 535| 554 | 574| 6.2
- FRRIRBEIESEP.5, See p.5 for explanation of icons. O=1rfEEFmR O=Standard stock item

RN TFIAHARA o BEREREK Le 29, MIREHBERRRIIIRAEETS.
Note: If there is no value in the actual effective length (Le column) for the work gradient angle a , it indicates no interference.

ok | FefuE

St E <—/ Interference

& g | Angle
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H_ '§ >le —
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£ H Inclined

_“- Angle




Bfz:mm  Unit:mm

EECP NN IR o< k| | | FE | Feem| PO ERANSRENEL T | mr

EDP No. RE X LU X DCON LF APMX DN gk 05° 1 15° 2° 3° Type Stock
3056130 | R0.2 X 0.5 X4 7.3 14.27° 054 | 056| 057 | 0.58| 0.62
3056131 | R0.2 X 0.75 X4 7.5 13.8° 0.8 082| 0.85| 087 | 0.93
3056132 | R0.2 X 0.8 X4 7.6 13.71° 085 | 0.88| 0.9 093 | 0.99
3056133 | R0.2 X 1 X4 7.8 13.37°
3056134 | R0.2 X 1 X6 11.5 13.91° [t Ukl leuer | ek
3056135 | R0.2 X 1.5 X4 8.3 12.57° 158 | 163 | 168| 1.73| 1.86
3056136 | R0.2 X 2 X4 8.8 11.86°
3056137 | R0.2 X 2 X6 45 | 03 12.5 038 12.82° e I el I 1
3056138 | R0.2 X 25 X4 ’ 9.3 ’ 11.22° 2.61 2.7 279 | 2.88| 3.1
3056139 | R0.2 X 3 X4 9.8 10.65° 313 | 323 | 334 | 346 | 3.72
3056140 | R0.2 X 35 X4 10.3 10.14° 364 | 376 | 3.89| 4.03| 4.35
3056141 R0.2 X 4 X4 10.8 9.67° 416 | 43 445 | 461 | 497
3056142 | R0.2 X 45 X4 11.3 9.24° 468 | 483 | 5 5.18 | 5.59
3056143 | R0.2 X 5 X4 11.8 8.85° 52 537 | 556 | 576| 6.21
3056144 | R0.2 X 55 X4 12.3 8.49° 571 5.9 6.11| 633 | 6.83
3056145 | R0.2 X 6 X4 12.8 8.15° 623 | 644 | 6.66| 691 | 745
3056146 | R0.25 X 0.75 X4 7.3 13.85° 0.8 082 | 0.84| 086 | 0.91
3056147 | R0.25 X 1 X 4 7.6 13.4° 1.06 | 1.09| 1.12] 1.15| 1.23
3056148 | R0.25 X 1.5 X4 8.1 12.58° 158 | 162 | 167| 1.73| 1.85
3056149 | R0.25 X 2 X4 8.6 11.85° 209 | 216 | 223 | 23 247
3056150 | R0.25 X 2.5 X4 9.1 11.2° 2.61 269 | 278 | 288 | 3.09
3056151 | R0.25 X 3 X4 9.6 10.62° 3.13 | 323 | 333| 345| 3.71
3056152 | R0.25 X 3.5 X4 10.1 10.09° 3.64 | 376 | 3.89| 4.03| 433
3056153 | R0.25 X 4 X4 45 | 04 10.6 048 9.61° 416 | 4.3 444 | 4.6 495 1
3056154 | R0.25 X 4.5 X4 11 ’ 9.18° 468 | 483 | 5 5.18 | 5.58
3056155 | R0.25 X 5 X4 11.6 8.78° 519 | 537 | 555| 575| 6.2
3056156 | R0.25 X 55 X4 12.1 8.41° 5.71 5.9 6.11| 633 | 6.82
3056157 | R0.25 X 6 X4 12.6 8.08° 6.23 | 644 | 6.66| 6.9 7.44
3056158 | R0.25 X 7 X4 13.6 7.48° 726 | 7.51 777 | 8.05| 8.68 o)
3056159 | R0.25 X 8 X4 14.6 6.97° 829 | 858| 8.88| 9.2 9.93
3056160 | R0.25 X 9 X4 15.6 6.52° 933 | 964 | 9.98|10.35|11.17
3056161 R0.25 X 10 X4 16.6 6.12° | 10.36 | 10.71 | 11.09 | 11.5 | 12.41
3056162 | R0.3 X 0.75 X4 7.2 13.8° 0.86 | 088 | 0.9 0.92 | 0.97
3056163 | R0.3 X 1 X 4 7.4 13.34° 1.12 1.14| 117 | 1.21 1.28
3056164 | R0.3 X 1.2 X4 7.6 12.99° 1.32 | 136 | 14 144 | 1.53
3056165 | R0.3 X 1.5 X4 7.9 12.5° 163 | 168| 1.73| 1.78| 19
3056166 | R0.3 X 2 X4 8.4 11.76°
3056167 | R0.3 X 2 X6 12.2 12.78° 219 | 22 alE 28e| 250
3056168 | R0.3 X 25 X4 8.9 11.1° 267 | 275| 2.84| 293 | 3.15
3056169 | R0.3 X 3 X4 9.4 10.51°
3056170 | R03 X 3 X6 13.2 11.83° Sl =28 SRR Sl || S
3056171 | R0.3 X 3.5 X4 9.9 9.98° 3.7 3.82| 395| 4.08| 4.39
3056172 | R0.3 X 4 X 4 10.4 9.5°
3056173 | R0.3 X 4 X6 45 14.2 11° I 8 |l
3056174 | R0.3 X 45 X4 05 10.9 055 9.06° 473 | 489 | 505| 523 | 563 1
3056175 | R0.3 X 5 X4 ’ 114 ’ 8.67° 525 | 542 | 561 581 | 6.26
3056176 | R0.3 X 55 X4 11.9 8.3° 577 | 596| 6.16 | 6.38| 6.88
3056177 | R0.3 X 6 X4 12.4 7.96° 628 | 649 | 6.72| 696 | 7.5
3056178 | R0.3 X 6.5 X4 12.9 7.65° 6.8 7.03| 727 | 7.53| 8.12
3056179 | R0.3 X 7 X4 13.4 7.37° 732 | 756 | 7.82| 8.11 8.74
3056180 | R0.3 X 7.5 X4 13.9 7.1° 7.83 | 8.1 838 | 868 | 9.36
3056181 | R0.3 X 8 X4 14.4 6.85° 835 | 863 | 893 | 9.26| 9.99
3056182 | R0.3 X 8.5 X4 14.9 6.62° 887 | 9.17| 949 | 9.83|10.61
3056183 | R0.3 X 9 X4 15.4 6.41° 938 | 9.7 [10.04| 1041 (11.23
3056184 | R0.3 X 95 X4 15.9 6.2° 9.9 10.24 | 106 | 10.98 | 11.85
3056185 | R0.3 X 10 X4 16.4 6.01° | 1042 | 10.77 | 11.15 | 11.56 | 12.47
3056186 | R0.3 X 11 X4 50 17.4 5.67° | 11.45 | 11.84 | 12.26 | 12.71 | 13.71
3056187 | R0.3 X 12 X4 18.4 5.36° | 12.49 | 1291 |13.37 | 13.86 | 14.96

O=#pEREER O=Standard stock item
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%*%}E*%}JDI% 27] Kémiu 2-flute long neck type for high-precision finishing

AE-LNBD-H

Fmit2020F2ARE

|
CARBIDE  1yroREY

w vo KO I KN

SPEED
FEED

Available from February 2020 +0003 +0005 h4 FIT P21~P29
RE<0.25 0.25<RE
zZ
— = 7g:—+} —————————————————
D— g % Q‘q APMX
LU
LH
LF
g
) i Type2 g 8
-— d 7 ﬁ ! P o U ——
APMX
LU
LF
f7:mm Unitmm
= ~ 2 , 2 = , 3 XS FTHRF o FISERRE K Le 1 s
[ELEa=s B x K x 1R EWARPS LH TR | TERE Effectivéengthabyi::ir?ed angles € AR | R
EDP No. RE X LU X DCON LF | APMX DN gk 05 T 15 > 3| Tpe | Stock
3056188 | R04 X 1 X4 7.1 13.41° 111 | 1.14| 116 ] 1.19| 1.26
3056189 | R0.4 X 15 X4 7.6 12.52° 163 | 167 | 1.72| 177 | 1.88
3056190 | R04 X 2 X4 8.1 11.74°
3056191 | R0.4 X 2 X6 11.8 12.81° 215 | 221 227 | 234| 25
3056192 | R0.4 X 25 X4 8.6 11.04° | 266 | 2.74| 283 | 292| 3.12
3056193 | R04 X 3 X4 9.1 1042° | 3.18 | 328 | 338 | 349, 3.75
3056194 | R0.4 X 4 X4 | 45 06 10.1 0.75 937° | 421 | 435| 449 | 464 | 499 1
3056195 | R04 X 5 X4 11 ’ 8.51° | 525 | 542 | 56 579 | 6.23
3056196 | R04 X 6 X4 121 7.8° 628 | 649 | 6.71| 694 | 7.48
3056197 | R04 X 7 X4 13.1 719°| 731 | 755| 781 | 809 | 872
3056198 | R04 X 8 X4 14.1 6.67° | 835 | 862 | 892 | 9.24| 9.96
3056199 | R04 X 9 X4 15.1 6.22° | 9.38 | 9.69|10.03 10.39|11.2
3056200 | R0.4 X 10 X4 16.1 5.83° | 1041 |10.76 | 11.14 | 11.54 | 12.45
3056201 | R0.4 X 12 X4 | 50 18.1 5.18° | 1248 | 129 |13.36 | 13.84 | 14.93
3056202 | R0.5 X 15 X4 7.2 12.54° 163 | 166 | 1.71 | 1.75| 1.86
3056203 | R0.5 X 2 X4 7.7 11.71°
3056204 | R0.5 X 2 X6 114 12.83° 2lE e | 2R el
3056205 | R0.5 X 25 X4 8.2 1097° | 266 | 273 | 282 | 29 3.1
3056206 | R0.5 X 3 X4 8.7 10.33°
3056207 | R0.5 X 3 X6 124 11.8° il el A EEIIRE
3056208 | R0.5 X 4 X4 9.7 9.23° O
3056209 | R0.5 X 4 X6 134 10.91° 4211 434| 448 463 497
3056210 | R0.5 X 5 X4 10.7 8.35°
3056211 | R0.5 X 5 X6 4 144 10.15° 24| 541 539 578 621
3056212 | R0.5 X 6 X4 11.7 7.62°
3056213 | R0.5 X 6 X6 154 9.49° bl e e s
3056214 | R0.5 X 7 X4 12.7 7°
3056215 | R0.5 X 7 X6 0.8 |164 | 0.95 8.91° Gl R i B 1
3056216 | R0.5 X 8 X4 13.7 6.48°
3056217 | R0.5 X 8 X6 174 8.39° e el e e B
3056218 | R0.5 X 9 X4 14.7 6.03° | 9.38 | 9.69|10.02 | 10.38 | 11.18
3056219 | R0.5 X 10 X4 15.7 5.64°
3056220 | RO5 X 10 X6 | 50 194 750° 1041 | 10.76 | 11.13 | 11.53 | 12.42
3056221 | R0O.5 X 12 X4 | 45 17.7 499° | 12.48 | 129 |13.34|13.83 | 1491
3056222 | R0.5 X 13 X4 18.7 471° | 13.51 | 13.97 | 1445 | 14.98 | 16.15
3056223 | R0.5 X 14 X4 | 50 19.7 4.47° | 1455 | 15.04 | 15.56 | 16.13 | 17.4
3056224 | R0.5 X 16 X4 21.7 4.05° | 16.61 | 17.18 | 17.78 | 18.43 | 19.88
3056225 | R0.5 X 18 X4 55 23.7 3.7° 18.68 | 19.31 | 19.99 | 20.73 | 22.37
3056226 | R0.5 X 20 X4 25.7 341° | 20.75 | 21.45 | 22.21 | 23.03 | 24.86
3056227 | R0.5 X 22 X4 27.7 3.16°
3056228 | RO5 X 22 X6 60 314 462 22.82 | 23.59 | 24.43 | 25.33 | 27.34
- IRIRIBEIESE PS5, See p.5 for explanation of icons. O=1xrfEEFmHR O=Standard stock item
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Note: If there is no value in the actual effective length (Le column) for the work gradient angle &, it indicates no interference.

m f7:mm Unit:mm
BRE  |BEE < Tk x 12 Il AR C R AR ek N A=
EDP No. RE X LU X DCON LF APMX DN Gk 05° 1 152 2° 3 Type Stock

3056229 | R0.6 X 2 X 4 7.3 11.67°

3056230 | R0O.6 X 2 X6 11.1 12.86° 2141219 225 231 246
3056231 | R0.6 X 24 X4 7.7 11.04° 255 | 262 | 269 | 277 | 295
3056232 | R0.6 X 2.5 X4 7.8 10.9° 266 | 2.73 | 2.81 2.89| 3.08
3056233 | R06 X 3 X4 8.3 10.22° 3.17 | 3.26| 336 | 346 | 3.7
3056234 | R0.6 X 4 X4 | 45 9.3 9.08°

3056235 | R0.6 X 4 X6 13.1 10.87° 4.21 433] 447|461 494
3056236 | R0.6 X 6 X 4 1 113 | 1.15 7.42° 6.27 | 647 | 6.68| 691 7.43 1
3056237 | R0.6 X 8 X 4 13.3 6.27° 8.34 | 8.61 8.9 9.21 9.91
3056238 | R0.6 X 10 X 4 15.3 5.43° | 1041 | 10.75 | 11.12 | 11.51 | 124
3056239 | R0.6 X 12 X4 17.3 4,78° | 1248 [ 12.89|13.33 | 13.81 | 14.89
3056240 | R0.6 X 14 X 4 50 19.3 4.28° | 1454 | 15.03 | 1555 |16.11 | 17.37
3056241 | R06 X 16 X4 21.3 3.87° | 16.61 |17.17 | 17.77 | 18.41 | 19.86
3056242 | R0.6 X 18 X4 55 23.3 3.53° | 18.68 | 19.31 | 19.98 | 20.71 | 22.35
3056243 | R0.6 X 20 X 4 25.3 3.24° | 20.74 | 21.45 | 22.2 | 23.01 | 24.83
3056244 | R0.75 X 2 X4 6.8 11.61° 213 | 218 | 223 | 229| 242
3056245 | R0.75 X 25 X4 7.3 10.76° 2.65 272 | 279 | 287| 3.04
3056246 | R0.75 X 3 X4 7.8 10.03°

3056247 | R0.75 X 3 X6 11.5 11.75° Bl 2a9 San | Ean 508
3056248 | R0.75 X 4 X4 8.8 8.81° 4.2 432 | 445 | 459 | 491 O
3056249 | RO.75 X 5 X4 9.8 7.86°

3056250 | R0.75X 5 X6 | 45 13.5 9.97° S | SER | 20| B @2
3056251 | RO.75 X 6 X4 10.8 7.09°

3056252 | RO.75X 6 X6 14.5 9.26° A
3056253 | R0.75 X 8 X 4 12.8 5.93°

3056254 | RO.J5 X 8 X6 1.2 165 1.45 811° 834 | 8.6 888 | 9.19| 988 | 1
3056255 | R0.75 X 10 X 4 14.8 5.09° | 104 10.74 | 11.1 11.49 | 12.36
3056256 | R0.75 X 12 X4 16.8 446° | 1247 | 12.88 |13.32 | 13.79 | 14.85
3056257 | R0O.75 X 14 X4 50 18.8 3.97° | 1454 | 15.02 | 15.53 | 16.09 | 17.34
3056258 | R0O.75 X 16 X4 20.8 3.58° | 166 |17.16 | 17.75| 18.39 | 19.82
3056259 | R0.75 X 18 X4 55 22.8 3.25° | 18.67 | 19.3 | 19.97 | 20.69 | 22.31
3056260 | R0.75 X 20 X4 24.8 298° | 20.74 | 21.44 | 22.18 | 22.99

3056261 | R0O.75 X 22 X4 | 60 26.8 2.75° | 22.81 | 23.58 | 244 | 25.29

3056262 | R0.75 X 25 X4 | 65 29.8 2.47° | 2591 | 26.79 | 27.73 | 28.74 -
3056263 | R0.75X30 X4 | 70 34.8 2.11° | 31.08 | 32.13 | 33.27 | 34.49

3056264 | R0.8 X 4 X4 8.6 8.72° 4.2 432 | 445 | 458 | 4.89
3056265 | R0.8 X 8 X4 | 45 12.6 5.81° 833 | 8.6 888 | 9.18| 9.87
3056266 | R0.8 X 12 X 4 1.3 116.6 | 1.55 435° | 1247 112.88|13.31 |13.78 | 14.84 1
3056267 | R0.8 X 16 X4 | 50 20.6 3.47° | 166 |17.15|17.75|18.38 | 19.81
3056268 | R0.8 X 20 X4 | 55 24.6 2.89° | 20.74 | 21.43 | 22.18 | 22.98 —

O=txfEEERER O=Standard stock item
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EDP No. RE X LU X DCON LF | APMX DN 8k 05 T 15° > 3 Type | Stock
3056269 | R1 X 25 X4 6.3 10.46° 264 | 2.7 276 | 2.83| 298
3056270 | R1 X 3 X4 6.8 9.61°
3056271 R1 X 3 X6 10.6 11.7° SO e8| ERla | 2k S
3056272 | R1 X 4 X4 7.8 8.25°
3056273 | R1 X 4 X6 11.6 10.64° Galle) |G Gl || G | GRER
3056274 | R1 X 5 X4 | 45 8.8 7.23° 523 | 537 | 553 | 5.7 6.09
3056275 | R1 X 6 X4 9.8 6.43°
3056276 | R1 X 6 X6 136 o 6.26 | 644 | 6.64| 6.85| 7.33
3056277 | R1 X 8 X4 11.8 5.26°
3056278 | R1 X 8 X6 15.6 779° 833 | 858 | 886 | 9.15| 9.82
3056279 | R1 X 10 X4 13.8 4.45°
3056280 | R1 X10 X6 | 50 176 6.87° 10.39 [ 10.72 | 11.07 | 11.45 | 12.31
3056281 R1 X 12 X4 | 45 15.8 3.86°
3056282 | R1 X 12 X6 16 [19.6 | 1.95 6.14° L2an 258 | 1528 125 | e 1
3056283 | R1 X 13 X4 50 16.8 3.61° | 13.5 1393 | 144 | 149 | 16.04
3056284 | R1 X 14 X4 17.8 34° 14.53 |15 15.51 | 16.05 | 17.28
3056285 | R1 X 16 X4 19.8 3.04°
3056286 | R1 X16 X6 236 5 06° 16.6 |17.14 | 17.72 | 18.35 | 19.76 O
3056287 | R1 X 18 X4 | 55 21.8 2.75° | 18.66 | 19.28 | 19.94 | 20.65 _
3056288 | Ri1 X 20 X4 23.8 2.51°
3056289 | R1 X20 X6 60 27.6 431° AW/ | Al | IG | 222 24.74
3056290 | R1 X 22 X4 25.8 2.31° | 22.8 |23.56 | 24.37 | 25.25 _
3056291 R1 X 25 X4 28.8 2.06°
3056292 | R1 X 25 X6 83 32.6 3.63° wae) AN A 30.95
3056293 | R1 X30 X4 70 33.8 1.75° | 31.07 | 32.12 | 33.24
3056294 | R1 X 35 X4 38.8 1.52° | 36.24 | 37.46 | 38.78 — —
3056295 | R1 X40 X4 | 80 43.8 134° | 414 | 42381 —
3056296 | R1.25 X 6 X4 9.1 5.44° 644 | 663 | 682 | 7.03| 7.51
3056297 | R1.25X 8 X4 | 45 11.1 4.35° 8.51 8.77 | 9.04 | 933 | 9.99
3056298 | R1.25 X 10 X4 13.1 3.62° | 10.58 {109 |11.25|11.63|12.48
3056299 | R1.25 X 15 X4 | 50 2 18.1 235 2.55° | 15.75 | 16.25|16.8 | 17.38 1
3056300 | R1.25X20 X4 | 55 23.1 ’ 1.97° | 2092 | 21.6 |22.34
3056301 R1.25 X 25 X4 | 65 28.1 1.61° | 26.08 | 26.95 | 27.88 i —
3056302 | R1.25 X 30 X4 70 33.1 1.35° | 31.25 | 32.3 .
3056303 | R1.25 X 35 X4 38.1 1.17° | 36.42 | 37.65
- FRRBBIES % P.5, See p.5 for explanation of icons. O=#rEEFR O=Standard stock item
1 ENTF AR o BLFRERIK Le 205, MIREHERRRINIRAFETS
Note: If there is no value in the actual effective length (Le column) for the work gradient angle @, it indicates no interference.
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m B :mm  Unit:mm

XS TF TR o AISERRE RS Le

ﬁlﬁ% ﬂaﬁ?é X ﬁﬁ x *ﬁ/é é‘t/t 7]& LH %}ﬁlé :pr@fg Effective length by inclined angles ﬁ?% ﬁﬁ
EDP No. RE X LU X DCON LF | APMX DN 6k 05° 1 15° >° 3 Type | Stock
3056304 | R15 X 6 X6 11.9 815" | 644 | 661 | 679 | 7 745
3056305 | R1.5 X 8 X6 | 50 13.9 6.87° 8.5 875| 9.01 | 9.29 | 9.93
3056306 | R1.5 X 10 X6 15.9 5.93° | 10.57 | 10.89 | 11.23 | 11.59 | 12.42
3056307 | R1.5 X 12 X6 17.9 522° | 12.64 | 13.03 | 13.44 | 13.89 | 14.91
3056308 | R1.5 X 13 X6 18.9 4.92° | 13.67 | 141 | 14.55|15.04 | 16.15
3056309 | R1.5 X 14 X6 | 55 19.9 4.66° | 14.71 | 15.17 | 15.66 | 16.19 | 17.39
3056310 | R1.5 X 15 X6 24 (209 | 2.85 442° | 1574 | 16.24 | 16.77 | 17.34 18,63 | 1
3056311 | R1.5 X 16 X6 219 4.2° 16.77 | 17.31 | 17.88 | 18.49 | 19.88
3056312 | R1.5 X20 X6 | 60 25.9 3.52° | 20.91 | 21.58 | 22.31 | 23.09 | 24.85
3056313 | R1.5 X 25 X6 | 65 30.9 2.92° | 26.08 | 26.93 | 27.85 | 28.84
3056314 | R15 X30 X6 | 70 359 2.5° | 31.24 |32.28 | 33.39 | 34.59
3056315 | R1.5 X35 X6 | 80 40.9 2.18° | 36.41 |37.63 38.94 4034 |
3056316 | R1.5 X40 X6 | 90 45.9 1.94° | 41.58 | 42.98 | 4448 | —
3056317 | R1.75X 10 X6 | 50 14.9 5.38° | 10.56 | 10.87 | 11.2 | 11.56 | 12.36
3056318 | R1.75X 15 X6 55 19.9 3.92° | 15.73 [16.22 | 16.74 | 17.31 | 18.58
3056319 | R1.75X 16 X6 20.9 3.72° | 16.76 | 17.29 | 17.85 | 18.46 | 19.82
3056320 | R1.75X20 X6 | 60 24.9 3.08° | 20.9 |21.57 | 22.28 | 23.06 | 24.79
3056321 | R1.75X 25 X6 | 65 | 2.8 299 | 335 2.54° | 26.07 | 26.92 | 27.83 | 28.81 1
3056322 | R1.75X30 X6 | 70 34.9 2.16° | 31.24 | 32.26 | 33.37 | 34.55
3056323 | R1.75X 35 X6 | 80 39.9 1.88° | 364 |37.61 |38.91 —
3056324 | R1.75X 40 X6 9 44.9 1.66° | 41.57 | 42.96 | 4445 | —
3056325 | R1.75X 45 X6 49.9 1.49° | 46.74 | 48.31 —
3056326 | R2 X 8 X4 55 = = = = = = = 2
3056327 | R2 X 8 X6 12 565 | 849 | 871 896 | 9.22| 931
3056328 | R2 X 10 X6 14 4.73° | 10.55 | 10.85 | 11.17 | 11.52 | 12.3
3056329 | R2 X 12 X6 16 4.07° | 12,62 | 12.99 | 13.39 | 13.82 | 14.79
3056330 | R2 X 13 X6 60 17 3.8 13.65 | 14.06 | 14.5 | 14.97 | 16.03
3056331 | R2 X 14 X6 18 3.56° | 14.69 | 15.13 | 15.61 | 16.12 | 17.27
3056332 | R2 X 15 X6 19 3.36° | 15.72 | 16.2 |16.72 | 17.27 | 18.52 O
3056333 | R2 X 16 X6 3.2 |20 3.85 3.17° | 16.76 | 17.27 | 17.82 | 1842 | 19.76 1
3056334 | R2 X20 X6 | 65 24 2.6° | 20.89 | 21.55 | 22.26 | 23.02
3056335 | R2 X25 X6 | 70 29 2.12° | 26.06 | 269 |27.8 |28.77
3056336 | R2 X30 X6 80 34 1.79° | 31.23 | 32.25 | 33.34
3056337 | R2 X35 X6 39 1.55° | 364 |37.6 |38.88 =
3056338 | R2 X 40 X6 9 44 1.37° | 41.56 | 42.94 =
3056339 | R2 X 45 X6 49 1.22° | 46.73 | 4829 | —
3056340 | R2 X50 X6 |100 54 1.11° | 51.9 |53.64
3056341 | R25 X 10 X6 60 12.1 295" | 10.54 | 10.82 | 11.12 1145
3056342 | R25 X 15 X6 17.1 1.95° | 15.71 | 16.17 | 16.66
3056343 | R2.5 X20 X6 70 221 146" | 20.87 | 21.52
3056344 | R2.5 X 25 X6 27.1 1.17° | 26.04 | 26.86
3056345 | R2.5 X30 X6 80 4 [32.1 | 485 0.97° | 31.21 _ — 1
3056346 | R25 X35 X6 37.1 0.83° | 36.38 —
3056347 | R25 X40 X6 | 90 42.1 0.73° | 41.55 —
3056348 | R25 X 45 X6 100 47.1 0.65° | 46.72
3056349 | R25 X 50 X6 52.1 0.58° | 51.88
3056350 | R3 X 10 X6 60 =
3056351 | R3 X 12 X6 =
3056352 | R3 X 15 X6 | 65 =
3056353 | R3 X20 X6 70 =
3056354 | R3 X 25 X6 =
3056355 | R3 X 30 X6 80 48 | — | 585 = = = = = = 2
3056356 | R3 X35 X6 =
3056357 | R3  X40 X6 | 90 =
3056358 | R3 X 45 X6 100 =
3056359 | R3 X50 X6 120 =
3056360 | R3 X600 X6 =

O=#rfEEER O=Standard stock item
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A E' L N B D = H t}.] ﬁu%{q:g;ﬁ% Cutting Condition

NI RRELESLIN T ARIIR. The machining path is on condition of contouring line operation

TEN - RN

- FAsEEN VRSN
Tkt Tool Steel -Hardened Steel Hardened Steel

Work Material Prehardened Steel

SKD11-SKD61-NAK80

(~45HRC) ~ 55HRC ~ 62HRC ~ 66HRC ~ 70HRC
R (HARE R (HARE R (HARE R |(HAEE HE [HAEE

Speed | Feed | AP Pf | Speed| Feed | a@p Pf |Speed| Feed | a@p Pf |speed | Feed | AP Pf |speed| Feed | @p pf

{min7) nen/me’ (i) |ty (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

0.05 | 0.3 50,0000 70/0.003|0.003(50,000f 60|0.003|0.003(50,000f 60 |0.003|0.003|50,000f 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

0.1
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 |0.0040.005(41,100( 100 |0.004|0.005|32,900| 80 |0.004|0.005

2 45,600 210|0.005|0.005 (44,500 140 |0.005|0.005|39,600| 100 |0.004|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 [50,000] 200|0.01 |0.01

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

015 | 2 50,000| 450 |0.005|0.005 [50,000{ 290 |0.005|0.005|49,200| 210 |0.004|0.005|44,300| 180 |0.0040.005 (35500 140 |0.004|0.005

2.25 |50,000| 380 |0.005|0.005[50,000f 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|0.005(35,700| 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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TR - FERN

- FAEEN VEIEREN
iRy Tool Steel -Hardened Steel Hardened Steel
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRCQC) ~ 55HRC ~ 62HRC ~ 66HRC ~ 70HRC

R |(HARE B |(HAEE R (HAEE R |HAEE R (HAEE
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]|50,000( 360 |0.008|0.015(49,200| 260 |0.008|0.015|44,300| 220|0.008|0.015|35500f 170 0.008|0.015

02 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
55 [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
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
3 50,000f 850|0.01 [0.02 [50,000{ 550|0.01 |[0.02 [48,000 390|0.01 |0.02 |43,200f 330|0.01 [0.02 [34,600f 250|0.01 |0.02
3.5 50,000 650|0.01 |0.02 |50,000f 450|0.01 |0.02 (45600 320|0.01 |{0.02 [41,100| 270{0.01 |0.02 |32,900| 200 0.01 [0.02
05 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

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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INTERE&UEEZLINT IR1#E. The machining path is on condition of contouring line operation
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- FRAEHN EREN
INT#AEL Tool Steel -Hardened Steel Hardened Steel
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRC) ~ 55HRC ~ 62HRC ~ 66HRC ~ 70HRC

R |HERE R |HERE R |HARE R |(HARE R |(HARE
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 (40,800 740|0.01 [0.02 [40,800| 510|0.01 |0.02 |37,200 370|0.01 |0.02 (33,500) 310|0.01 [0.02 [26,800| 230{0.01 |0.02

5 36,000f 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

0.3 5.5 [33,600f 610(0.01 |0.02 |33,600{ 420|0.01 [0.02 (30,0001 3000.01 |{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

I+
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- AN VRSN
nT#pE Tool Steel -Hardened Steel Hardened Steel
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRCQC) ~ 55HRC ~ 62HRC ~ 66HRC ~ 70HRC

R |(HARE R (HARE R |(HARE R |HARE R (HAEE
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

0.4

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|2,4000.05 |0.1 [50,000|1,9000.02 |0.05 |48,600|1,620/0.02 [0.05 |38900|1,220|0.02 |0.05
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 [22,500| 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 [15600f 330|0.01 |0.02

wv

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

0.5

(el

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

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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SKD11-SKD61-NAK80
(~45HRCQC) ~ 55HRC ~ 62HRC ~ 66HRC ~ 70HRC
R |[BHARE R |[HHARE R |[HHARE R |[BHARE R |[HHARE
Speed | Feed | AP | Pf [Speed| Feed | @p | Pf |Speed| Feed | @p | Pf |Speed| Feed | @p | Pf [sSpeed| Feed | @p | Pf
(min™) |(mm/min) (min™) |(mm/min) (min™) |(mm/min) (min™) |(mm/min) (min™) |(mm/min)
2 50,0001 3,800 |0.06 |0.12 |50,000|3,800|0.06 |0.12 |50,000|3,200|0.02 |0.05 |50,000|2,720|0.02 |0.05 |50,000|2,040|0.02 |0.05
2.4 |50,000| 3,600 {0.06 |0.12 |50,000|3,600|0.06 |0.12 |[50,000|3,000|0.02 [0.05 |50,000|2,550|0.02 |0.05 [50,000|1,910|0.02 |0.05
2.5 ]50,000|3,600|0.06 |[0.12 |50,000|3,600|0.06 |[0.12 |50,000|3,000|0.02 |0.05 |50,000|2,550|0.02 |0.05 |48,000{1,910|0.02 |0.05
3 50,000 3,200 |0.06 |0.12 |50,000|3,200|0.06 |0.12 |50,000|2,600|0.02 |0.05 |46,500|2,210|0.02 |0.05 |37,200|1,660|0.02 |0.05
4 48,000(2,850|0.06 |0.12 [48,000|2,300(0.06 [0.12 |45600/1,750|0.02 |0.05 ([41,100|1,490|0.02 |0.05 |32,900|1,120|0.02 |0.05
6 38,400{ 2,000 |0.06 |0.12 [38,400(1,600|0.06 |0.12 |36,000|1,200|0.02 |0.05 |32,400|1,020|0.02 |0.05 (26,000 770|0.02 |0.05
0.6 8 30,000{ 1,600 |0.06 |0.12 [30,000(1,200|0.06 |0.12 |30,000f 960 |0.02 |0.05 |27,000f 820|0.02 |0.05 (21,600, 620|0.02 |0.05
10 24,000( 1,100 |0.05 |0.1 21,600| 800|0.05 |0.1 19,200 560|0.02 |0.05 |17,300| 480|0.02 |0.05 |13,900| 360 |0.02 |0.05
12 20,400/ 850|0.03 |0.05 |19,200| 640|0.03 |0.05 |16,800| 440|0.02 |0.05 |15200{ 370|0.02 |0.05 |12,700| 280|0.02 |0.05
14 19,200/ 610|0.03 |0.05 |18,000{ 450(0.03 [0.05 |15600/ 310{0.02 |[0.05 [14,100| 260 0.02 |0.05 |11,300| 200|0.02 |0.05
16 18,000/ 420|0.02 [0.05 |16,800| 300|0.02 |0.05 [14,400f 200|0.02 |[0.05 |13,000f 170|0.02 |0.05 |10,400| 130|0.02 |0.05
18 18,000 330|0.005|0.005|16,800| 200 |0.005|0.005|14,400| 130 |0.004|0.005[13,000{ 110 |0.004|0.005]10,400 80|0.004 | 0.005
20 15,600| 300 |0.005|0.005|14,400| 180 |0.005|0.005|12,000| 120 |0.004|0.005|10,800| 100 |0.004|0.005| 8,700 80|0.004 | 0.005
2 50,000| 5,200 | 0.075|0.15 [50,000(5,200 |0.075|0.15 |50,000|{4,200 {0.03 [0.06 |50,0003,570|0.03 |0.06 [50,000(2,680 0.03 |0.06
2.5 [50,000{5,0000.075|0.15 |50,000{ 5,000 |0.075|0.15 |50,000/4,000|0.03 |0.06 [50,000f3,400|0.03 |0.06 |50,000|{2,550(0.03 |0.06
3 50,000{ 4,800 | 0.075|0.15 [50,000(4,800|0.075|0.15 |50,000| 3,900 |0.03 |0.06 |50,000| 3,320 |0.03 |0.06 (48,000| 2,490 |0.03 |0.06
4 48,000| 3,700 |0.075|0.15 |48,000| 2,900 |0.075|0.15 [45,600|2,200|0.03 |0.06 |41,100|1,870|0.03 |0.06 [32,900|1,400|0.03 |0.06
5 42,000| 3,200 |0.075|0.15 |42,000| 2,600 |0.075|0.15 [39,600| 1,900 |0.03 |0.06 |35,700|1,620|0.03 |0.06 |28,600|1,220|0.03 |0.06
6 36,000| 2,700 | 0.075|0.15 [36,000(2,200|0.075|0.15 |32,400| 1,500 {0.03 [0.06 |29,200/1,280|0.03 |0.06 [23,400| 960 0.03 |0.06
8 28,800( 2,100 | 0.075|0.15 (28,800(1,700|0.075|0.15 |25,200{ 1,100 |0.03 |0.06 |22,700| 940 |0.03 |0.06 (18200f 710|0.03 |0.06
10 28,800| 1,900 | 0.075|0.15 |28,800| 1,500 |0.075|0.15 |25,200|1,000|0.03 |0.06 |22,700| 850|0.03 |0.06 |18200| 640|0.03 |0.06
0.7 12 25,200| 1,300 | 0.075|0.1 25,200| 1,000 | 0.075|0.1 21,600 680|0.03 |0.06 |19,500| 580|0.03 |0.06 |15600 440|0.03 |0.06
14 20,400/ 1,100 | 0.05 |0.1 20,400/ 900|0.05 |0.1 18,000 630|0.03 |0.06 |16,200| 540(0.03 [0.06 |13,000f 410|0.03 |0.06
16 16,800 760 |0.05 (0.1 15,600 560 |0.05 (0.1 12,000f 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 |14400| 350|0.03 |0.05 (12,000 230|0.03 |[0.05 |10,800| 200 |0.03 |0.05 | 8700 150|0.03 |0.05
20 14,400| 340|0.02 |0.05 13,200 240|0.02 |0.05 |10,800| 150|0.02 |0.05 | 9800/ 130|0.02 |0.05 | 7,800/ 100|0.02 |0.05
22 14,400| 300|0.02 |0.05 |[13,200f 220|0.02 |0.05 |10,800| 140|0.02 |0.05 | 9,800/ 120|0.02 |0.05 | 7,800 90|0.02 |0.05
25 13,800( 250|0.02 |0.05 |12,600| 180(0.02 [0.05 |10,800/ 120|0.02 |{0.05 [ 9,800/ 1000.02 |0.05 | 7,800 80|0.02 |0.05
30 13,200 190 |0.005|0.01 12,000 120|0.005|0.01 |10,800 90|0.005|0.01 9,800 80/0.005|0.01 7,800 60/0.01 |0.01

1. BEARIEERERILARMIIR,

2 HEFEAMQL GRESHED) BSSIN TR, KN,

3. IBIRIEIN T R B UL s AR D BRI,

4. ERAEFFSEMNTERERDTREN TS TR E, HEANSHE, TRNTHOIEEGHESE ERFRBRNRHITIRE.
5. {RIBINTASE. INTAZIK. INTEREESREM ISR,

6. 0.5 (RO.25)LIFEBIK (L/D) KF10/]. RUNIREIEX B SEIRR. RBEDEINEL BT IIRIZEMG.

7. REAEMIER T, BR EREL R TR R ASEE,




TEHN - RN

- FAsEEN VAR
ANt Tool Steel -Hardened Steel Hardened Steel
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRC) ~ 55HRC ~ 62HRC ~ 66HRC ~ 70HRC

BE HARE B |HAEE Bl |HAEE B |HAEE R (HARE
Speed | Feed | AP Pf | Speed| Feed | a@p Pf | Speed| 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

08 (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

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

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

pocid 20)
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N FROM |

INTERE&UEEZLINT IRI#E. The machining path is on condition of contouring line operation

TR - RN

- RS VBN
INT#AEL Tool Steel -Hardened Steel Hardened Steel
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRC) ~ 55HRC ~ 62HRC ~ 66HRC ~ 70HRC

R |HERE R |HERE R |HARE R |(HARE R |(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)

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

1.25

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

1.5 |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

1. BEARIEERERILARMIIR,

2 HEFEAMQL GRESHED) BSSIN TR, KN,

3. IBIRIEIN T R B UL s AR D BRI,

4. ERAEFFSEMNTERERDTREN TS TR E, HEANSHE, TRNTHOIEEGHESE ERFRBRNRHITIRE.
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6. 0.5 (RO.25)LIFEBIK (L/D) KF10/]. RUNIREIEX B SEIRR. RBEDEINEL BT IIRIZEMG.

7. REAEMIER T, BR EREL R TR R ASEE,



TE - RN

- FihEsN VRSN
nT#pE Tool Steel -Hardened Steel Hardened Steel
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRCQC) ~ 55HRC ~ 62HRC ~ 66HRC ~ 70HRC

R |(HARE R (HARE R |(HARE R |HARE R (HAEE
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

1.75 |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 |05 (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 |0.20

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 [15600f 1,470 |0.08 |0.20

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 |0.20
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 |0.20

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 |0.20

15 24,000/ 3,400(0.2 |0.5 (19,200(2,700|0.2 |0.5 |14400|{1,600(0.08 (0.2 13,000/ 1,360|0.08 |0.2 ([10,400|1,0200.08 |0.20

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 |0.20

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 |0.20

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 |0.20

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 |0.20

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 |0.20

40 10,800| 1,200 | 0.05 |0.1 9,600{ 1,000 | 0.05 |0.1 4,800| 400|0.05 |0.1 4,400| 340|0.05 |0.1 3,500{ 260 |0.05 |0.1
45 9,000/ 950/0.05 |0.05 | 8400| 890|0.05 |0.05 | 4400/ 360|0.05 [0.05 | 3,900/ 310|0.05 |0.05 | 3,200 230|0.05 |0.05

50 7,800/ 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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N FROM |

INTERE&UEEZLINT IR1#E. The machining path is on condition of contouring line operation

TR - RN

- FEN VBN
INT#AEL Tool Steel -Hardened Steel Hardened Steel
Work Material Prehardened Steel
SKD11-SKD61-NAK80
(~45HRC) ~ 55HRC ~ 62HRC ~ 66HRC ~ 70HRC
R |HERE R |HERE R |HARE R |(HARE R |(HARE
Speed | Feed | @p | Pf |Speed| Feed | AP | 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

25 |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 |0.20

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 |18600/2800/0.1 |0.2 (1680012380 (0.1 (0.2 ([13,400]1,790|0.1 |0.20

12 24,000(5,200 0.3 0.5 [19,200|3,400|0.3 |0.5 |16,200/2,500 /0.1 |0.2 [14,600/2,130(0.1 [0.2 ([11,700|1,600|0.1 |0.20

15 22,200(4,800 (0.3 0.5 |[17400]3,250|0.3 |0.5 |14400/1,850/0.1 0.2 [13,00011,570(0.1 [0.2 (10,400|1,180{0.1 |0.20

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 |0.20

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 0.20

3 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 0.20

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 |0.20

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 |0.20

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 |0.20

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 0.20

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 |0.20

RE

7
Depth of Cut 7 P{ )

1. AR S AR IR,

2. HEFFERAMQL GAERAD) UL INIRERMN. FEKER,

3. BRIEIN IR SIS SRR D BOTIRHR.

4. ERAMESLMNTEFREROTRENTRS TRYRE. REANSHE, TRNTHOIRRHESE ERFREBRRHITIRE.
5. {RIBIN TSR, INITAZIK, INTERZE SR I&M.

6. 0.5 (RO.25)LITFELEIK (L/D) KT 100, UNREIEXESSEIRTR. RIBEDEINNES BT IIEIREM.

7. BEARAIBRT, 51k EREETAEERHAIERE.,

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.

s
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shaping your dreams

X4l ( L) HEITRERAH

0SG Corporation

R (Ei) AEB
ik ESmHKTXKTE11338 KTRELT FT1211021003-0757T
EEi%: 021-52552588; fEE: 021-58883300;  MB4R: 200051

BREH (L) BB
bl TSRS S0 1- 28 A E 1004
FiE: 0510-82739271; {£E: 0510-82739220; HB4R: 214074

BREH (L) TS
idik: SEHHRMAKICES $7BEE18012
EEiE: 0553-5868160;  f&HE: 0553-5868190;  Hf4R: 241000

XM (E) BMESER
odlk: N TR X EREEER 181 SR AE 15112
FEiE: 0512-62388327; {£H: 0512-62388320; HP4H: 215028

BREAL (L) HMLIERSSAT
bk AR KRR —ER66 5S4m0 3181703
FiE: 0571-82757757; {&E: 0571-82757767; HBéwm: 311215

W, (L) THESH
ht: AT RN KRS TS AEA01-32
EBiF: 0574-88161548; fEHE: 0574-88134670; HB4m: 315199

BRLA (L) D AT
shk: ONBRAXMFITEEE 57 SERFIFICAEAT7015
EHiE: 020-38210423;  {&EL: 020-38210425;  HB4R: 510610

BXEH (EH) FIESET
otk YRR ERRERERR129CE (RRitbEEAL )
EBiF: 0755-83566532; {&HE: 0755-83558854; Hp4®: 518048

AL (L£8) =D A
otk JEERmEAPEXEEIIIMKE 195 ERAEARE18-05C
E3i%: 010-85261018; {€E: 010-85261016;  HR4m: 100004

BXtAL () REDRA
ik REHIFEXrESE1SHIFEEIFAE10E1018=
EHiE: 022-23037566; Hkgm: 300020

BREA (EH) *BINEESSAR
btk SAIEEABN RS S 8 LR LR S35 8551002
FEiE: 186-3092-1318; HBgm: 450016

BRAL (L) FAREST
bk FRRHARKRISAEHAER13514358T301=
EBi%: 029-88860594; {EE: 029-88860594;  HF4m: 710000

B (L) KESRF
ik KiEFARYUCERRAEB2006
FBiE: 0411-87655185; f&€5: 0411-87655186; HpP4H: 116600

B (L) BBHRE
Hdlk: BBHhItRBHEE30STIAT 153 Sik255r12022
FEiE: 0532-66775787  {&E: 0532-66775797  HR4m: 266034

BREA (Lig) VEPHSRSSAT
dhik: PEBETISATO SXREEAL#S5S LeEE i I7RN S1£32-04
FEiE: 024-22852762 EH: 024-22852763 HE4R: 110021

B (L) KESSMH
ik KENEHXES ARS8 SEZEER2ET1405%
FHiE: 0431-89388499;  {&H: 0431-89230366; Hp4m: 130012

BREAN (L) PRERRSSAT
bt AESTERX A RratEPER2 7 S ERR2AR 188558035
FHiE: 028-65783992; &5 028-85005292;  HB4H: 610042

Bl (L) ERDAE]
bt BRTEIIXEREEEILK18S RigEiamn: 41E12-1
FHiE: 023-67136872; HRgm: 401120

BXEAN (EiS) EINESAT
otk IR LF X =PRI TEFRB 18225052
FEi&: 027-85557360; f€H: 027-85557350; HBgm: 430010

B (L) RIS

ik SR TR O KA THIE36S4TSOHO 1613
FBiE: 0731-88620770; f&&: 0731-88620770; Hp4m: 410000

Http://www.chinaosg.com

T 429 388 2086

E-mail:business@chinaosg.com

* PRINTED WITH
SOYINK

REAENRIfEF
TMABMIIERSIME

=l
=

i
i
=l
B






