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High Speed Cutting and High Hard Cutting Series ( Nano Micro Grain Carhide Series )

ZE# N LEHE Recommended cutting condition

Recommended cutting condition

Carbon Steels . Alloy Steels

Alloy Steels . Tool Steels

« NBL(S/M/L)N . NBL(S/M/L)X

Hardened Steels

o EEMIEE « NBN . NBX
Recommended cutting condition -
Material Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels Depth Of Cut
S45C ,FC,FCD,SCM, S50C , SKS... |SCr, SNCM, SKD11, SKD61 , NAKSO... SKD11
Hardness ~HRC30 ~HRC50 ~HRCE0 i
Radius | speed (mim™) feed (mm / min) speed (mim™) feed (mm / min) | speed (mim") feed (mm / min) T
R1 23000 2000 22000 1800 16000 900 i H '
R1.5 16000 2000 15000 1800 11000 900 HRC45 | H=004R
R2 15000 2400 14000 2000 10000 1300 P=0.06R
R3 17000 5500 14000 5000 9000 1500 £
R4 12000 4000 9000 3000 6200 1400 H-/ t ‘ l
R5 9000 3500 7000 2800 5200 900 i “
R6 8000 2800 6500 1800 4300 800 HRC45 %t H=002R
R8 7000 2000 5000 1500 3300 700 R=Radius P=0.03R
2N T 8uE

o

ZUgk / Order No. ngger FlutzJLﬁgth c%f.
D1 L1 L2
CCD 0050 0.50 0.8 38 3
CCD 0080 0.80 O | 38 3
CCD 0100 1.00 1.3 38 3
CCD 0125 1.25 1.6 38 3
CCD 0160 1.60 2.0 38 4
CCD 0200 2.00 2:5 50 5,
CCD 0250 250 34 50 6
CCD 0315 3.15 3.9 60 8
CCD 0400 4.00 5.0 75 10
CCD 0500 5.00 6.3 75 12
ZI5%% / Order No. ngﬁer Flutg]Lﬁgth GAL
D1 L1 L2
CCDA 0050 0.50 0.8 38 3
CCDA 0080 0.80 T 38 3
CCDA 0100 1.00 1:3 38 3
CCDA 0125 1.25 1.6 38 3
CCDA 0160 1.60 2.0 38 4
CCDA 0200 2.00 21 50 5
CCDA 0250 2.50 3.4 50 6
CCDA 0315 315 3.9 60 8
CCDA 0400 4.00 5:0 D 10
CCDA 0500 5.00 6.3 75 12

Material Depth Of Cut
S45C ,FC,FCD, SCM, S50C , SKS... |SCr, SNCM , SKD11, SKD61 , NAKSO... SKD11
Hardness ~HRC30 ~HRC50 ~HRC60 5
Radius | speed (mim™) feed (mm / min) speed (mim™) feed (mm/ min) | speed (mim™) feed (mm / min)
R1 23000 2000 22000 1800 16000 900 " H l
R1.5 16000 2000 15000 1800 11000 900 HRC45 | H=004R
R2 15000 2400 14000 2000 10000 1300 P=<0.06R
R3 13000 3200 11000 2000 9000 1500 R
R4 9000 2300 8000 1500 6200 1400 H’J:‘ :_ ‘ l
R5 7500 1900 6500 1200 5200 900 “ _
R6 6300 1600 5500 1000 4300 800 HRC45 1 H=002R
R=Radius P=0.03R

E#mIEE

Recommended cutting condition

Carbon Steels . Alloy Steels

Alloy Steels . Tool Steels

Hardened Steels

Material
S45C ,FC,FCD, SCM, S50C , SKS... |SCr, SNCM , SKD11, SKD61 , NAKSO... SKD11
Hardness ~HRC30 ~HRC50 ~HRC60
Radius | speed (mim™) feed (mm / min) speed (mim™) feed (mm/ min) | speed (mim') feed (mm / min)
RO.1 32000 500 - 600 32000 400 - 500 25000 300 - 400
R0.15 32000 500 - 600 32000 400 - 500 25000 300 - 400
R0.2 32000 500 - 600 32000 400 - 500 25000 300 - 400
R0.25 32000 600 - 700 32000 500 - 600 25000 400 - 500
R0.3 32000 600 - 700 32000 500 - 600 25000 400 - 500
R0.35 32000 700 - 800 32000 600 - 700 25000 500 - 600
R0.4 32000 900 - 1000 32000 800 - 800 25000 600 - 700
R0.45 32000 1000 - 1100 32000 900 - 1000 25000 600 - 700

Depth Of Cut

B
H:[:.’.L" 4 J
HRC45 | H=006R
P=0IR

‘_P_,.

W l‘ .
HRC45 1t H=003R
R=Radius P=0.05R
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Recommended cutting condition

*« NSN . NSX

Material Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels Depth Of Cut
S45C ,FC,FCD, SCM, S50C , SKS... |SCr, SNCM , SKD11, SKD61 , NAKSO0... SKD11
Hardness ~HRC30 ~HRC50 ~HRC60
—T.
H
Diameter | speed (mim™) feed (mm / min) speed (mim™) feed (mm / min) | speed (mim™) feed (mm / min) lL
3 20000 2000 16000 1000 9000 500 .| HRC45 |
vTal J
4 19000 2000 12000 1300 6000 550 W
D 6mm § H=15D W=0.02D
5 5 13000 1800 10000 1400 5000 500 D et Nl 5B Wed 05D
é: 6 10000 3000 8000 1500 4500 700
5 8 8000 3200 5000 1300 3500 600 lH
? 10 7000 3000 4500 1200 3000 500 '
w
12 5000 2000 4000 1100 2000 500 Wi HRC45%
16 4000 1800 3500 1000 1800 450 Démm } H=15D W=001D
20 3500 1600 3000 1000 1300 450 D FRS130, WEO02D
3 20000 2000 20000 1200 16000 1200 I"D
4 16000 2000 16000 1200 12000 1300 ' |
5 13000 1800 13000 1100 10000 1400 . i
g’ 6 10000 3000 10000 2100 8000 1500 HRC45 | D-Diameter
2 8 8000 2900 8000 1800 6000 1400
2 10 7000 2800 6000 1700 5000 1300
12 5000 2300 5500 1700 4500 1200
16 3500 1800 4500 1800 3500 1200
20 3000 1400 3000 1500 2600 1100
R T EiE
. ( ) ( )
O it aai—* NSL(S/M/L)N. NSL(S/M/L)X
Material Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels Depth Of Cut
S45C ,FC,FCD, SCM, S50C , SKS... |SCr, SNCM , SKD11, SKD61 , NAKSO0... SKD11
Hardness ~HRC30 ~HRC50 ~HRC60 ‘H
Diameter | speed (mim') feed (mm / min) speed (mim™") feed (mm / min) | speed (mim™) feed (mm / min) .
6 4500 5800 3800 420 1600 300 _\_NJ H<I 5D
8 3500 820 2800 420 1000 300 HRC45y W=0.1D
10 3000 820 1800 420 900 300
H
12 2000 820 1600 350 800 300 J
16 1500 650 1000 300 500 150 -
(N
w' H=ID
HRC45% W=0.05D
D=Diameter

o EiMIEE . N SM
Recommended cutting condition
Material Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels Depth Of Cut
S45C ,FC,FCD, SCM, S50C , SKS... |SCr, SNCM , SKD11, SKD6&1 , NAKSO... SKD11
Hardness ~HRC30 ~HRC50 ~HRC60
D
Diameter | speed (mim™) feed (mm / min) speed (mim™") feed (mm / min) | speed (mim™) feed (mm/min) | J
0.2 40000 100 - 300 30000 80 - 250 15000 50 - 150 HI=
0.3 40000 100 - 350 30000 80 - 300 15000 50 - 200 #<0.1D
HRC45} bD=ip
0.4 40000 100 - 400 25000 80 - 350 10000 50 - 250
0.5 40000 100 - 500 25000 80 - 400 10000 50 - 250 |—Q1
0.6 38000 100 - 600 25000 80 - 500 8000 50 - 250 Hl/
0.7 36000 100 - 700 20000 80 - 600 8000 50 - 250 o R
0.8 34000 100 - 800 20000 80 - 700 8000 50 - 250 HRC45 % D;jb
0.9 32000 100 - 1000 20000 80 - 800 8000 50 - 250 D=Diameter
e Lon « NRN . NRX
Recommended cutting condition "
Material | Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels Depth Of Cut
S45C ,FC,FCD, SCM, S50C , SKS... |SCr, SNCM , SKD11, SKD61 , NAKSO... SKD11
Hardness ~HRC30 ~HRC50 ~HRC60 o
W4 R
Diameter | speed (mim™) feed (mm / min) speed (mim™) feed (mm / min) | speed (mim™) feed (mm / min) | H[ I(/
2 26000 1600 16500 1000 7500 300 | ,l -
3 19000 1800 12000 1200 5400 360 "ia'J- H<0.02R
4 16000 3200 10000 1900 4800 480 HRC45| p<o02R
5 14000 3300 8000 2000 3800 500 -
6 12000 3600 7200 2200 3500 650 ..-J-
8 9600 4000 5600 2200 2700 750 '
10 7000 3400 4400 1700 2100 650 W H=ID
12 6000 2800 3600 1400 1800 600 HRC451 w0020
D=Diameter R=Corner R
BT EE
. ( ) ( )
O crrensrsciirg i —* NRL(S/NM/L)N . NRL(S/M/L)X
Material Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels Depth Of Cut
S45C ,FC,FCD, SCM, S50C , SKS... |SCr, SNCM , SKD11, SKD61 , NAKSO... SKD11
Hardness ~HRC30 ~HRC50 ~HRC60 =
_ < R
Diameter | speed (mim™) feed (mm / min) speed (mim™) feed (mm / min) | speed (mim™) feed (mm /min) | H[_ z /
6 12000 3600 7200 2200 3500 650 n |
8 9600 4000 5600 2200 2700 750 'ia'J H<D02R
10 7000 3400 4400 1700 2100 650 HRC45| Ps002R
12 6000 2800 3600 1400 1800 600 -
et
W H=ID
HRC45t w=002D

D=Diameter R=Corner R



iz BEM I IRY (BABAIRT])

Universal metal materials cutting series (Ultra Fine Micro Grain Carbide Series )

o EEmMIEE « UBA-2F o EEMIEE « UBTN
Recommended cutting condition Recommended cutting condition
Material Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels Depth Of Cut Material Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels Depth Of Cut
S45C ,FC,FCD, SCM, S50C , SKS... |SCr, SNCM , SKD11, SKD61, NAKSD... SKD11 S45C ,FC,FCD,SCM, S50C , SKS... |SCr, SNCM, SKD11, SKD61 , NAKSO... SKD11
Hardness ~HRC30 ~HRC50 ~HRC60 I Hardness ~HRC30 ~HRC50 ~HRCE0 .
Radius | speed (mim™) feed (mm / min) speed (mim™") feed (mm / min) | speed (mim™) feed (mm / min) B ! Radius | speed (mim™) feed (mm / min) speed (mim™") feed (mm / min) | speed (mim™) feed (mm / min) J w
RO.5 45000 2000 45000 1800 28000 1000 "1 H ' R1 23000 2000 22000 1800 16000 900 3 H
R1 23000 2000 22000 1800 16000 900 HRC45 | H=004R R1.5 16000 2000 15000 1800 11000 900 HRC45 |  Hs004R
R1.5 16000 2000 15000 1800 11000 900 P=<0.06R R2 15000 2400 14000 2000 10000 1300 P<006R
R2 15000 2400 14000 2000 10000 1300 B R3 13000 3200 11000 2000 9000 1500 B
R3 13000 3200 11000 2000 9000 1500 HI::‘ ; ‘ l H]__,..‘ “
R4 9000 2300 8000 1500 6200 1400 “ i .
RS 7500 1900 6500 1200 5200 900 HRC45 1 H=002R HRC45% Hs002R
R6 6300 1600 5500 1000 4300 800 R=Radius P=0.03R R=Radius ~ P<003R
R8 4500 1200 3800 800 3300 700
2k I TEE 2N T 8uE

« UBA-4F « UBLN

Recommended cutting condition Recommended cutting condition

Material Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels Depth Of Cut Material Alloy Steels . Tool Steels . Hardened Steels Depth Of Cut
S45C ,FC,FCD, SCM, 850C , SKS... |SCr, SNCM , SKD11, SKD61 , NAK80... SKD11 S45C , SCM, 850C , SKS, SCr, SNCM , SKD11 , SKD61 , NAKB0
Hardness ~HRC30 ~HRC50 ~HRCE0 = Radius Effective Length speed (mim™) feed (mm / min) depth of cut H (mm) R<l P<0IR
Radius | speed (mim™) | feed (nm/min) | speed (mim™) | feed (mm/min) | speed (mim™) | feed (mm/min) [ [ R0.25 4 30000 - 40000 200 - 650 0.015 R>1 P<02R
HJ_./ 4 '—F_‘_
R2 | 15000 3000 14000 2600 10000 1700 u ' : 20909 5 40000 200650 04018 { .
RO.3 4 27000 - 40000 180 - 650 0.025
R3 13000 4000 11000 2600 9000 1900 < =
HRES poiion 6 27000 - 40000 180 - 650 0.015 H 3 H .
R4 9000 2900 8000 1900 6200 1800 P=0.06R RO.4 6 25000 - 40000 400 - 750 0.025
R5 7500 2400 6500 1500 5200 1100 B 8 25000 - 40000 400 - 750 0.025 R—Radius
R6 6300 2100 5500 1300 4300 1000 HI‘ ' RO.5 6 20000 - 32000 300 - 750 0.04
R8 4500 1500 3800 1000 3300 900 i 8 20000 - 32000 300 - 750 0.03
- 10 20000 - 32000 300 - 750 0.025
R10 3700 1200 3200 750 2600 600
HRC4S 1 H<002R 12 20000 - 32000 300 - 750 0.015
- R0.6 8 22000 - 25000 500 - 600 0.05
12 22000 - 25000 500 - 600 0.03
R0O.75 8 18000 - 20000 350 - 550 0.07
12 18000 - 20000 350 - 550 0.04
16 18000 - 20000 350 - 550 0.03
o I T EE o UBLS(LM LL) 20 18000 - 20000 350 - 550 0.02
Recommended cutting condition = R0.8 8 13000 - 18000 350 - 800 0.08
12 13000 - 18000 350 - 800 0.06
Material Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels Depth Of Cut 16 13000 - 18000 350 - 800 0.05
S45C ,FC,FCD, SCM, 850C , SKS... |SCr, SNCM , SKD11, SKD6&1 , NAK80D... SKD11 R1.0 8 12000 - 17000 500 - 900 0.1
Hardness ~HRC30 ~HRC50 ~HRC60 12 12000°~ 17000 o e 0:1
o 16 12000 - 17000 500 - 900 0.07
Radius | speed (mim) | feed (mnm/min) | speed (mim™") | feed (mm/min) @ speed (mim") feed (mm / min) ‘ [ 20 12000 - 17000 500 - 900 0.04
RO.5 45000 2000 45000 1800 28000 1000 i H . Ria 8 £090:- 1000 Sogion 047
5 10 8000 - 11000 500 - 700 0.15
R1 23000 2000 22000 1800 16000 900 HRC45 | H=004R 16 8000 - 11000 500 - 700 0.14
R1.5 16000 2000 15000 1800 11000 900 P=0.06R 20 8000 - 11000 500 - 700 0.12
R2 15000 2400 14000 2000 10000 1300 P 25 8000 - 11000 500 - 700 0.1
R3 13000 3200 11000 2000 9000 1500 - ‘ RZ0 10 5000 - 8000 400.--600 0.1&
Hl_— - -
R4 9000 2300 8000 1500 6200 1400 ' u . 16 9000:- 8000 400:--808 0:47
20 5000 - 8000 400 - 600 0.16
R5 7500 1900 6500 1200 5200 900 HRC45 1 H=002R 25 5000 - 8000 400 - 600 0.15
R6 6300 1600 5500 1000 4300 800 R=Radius P=003R 30 5000 - 8000 400 - 600 0.14
R8 4500 1200 3800 800 3300 700 E




o EE MR

Recommended cutting condition

« UBM

Material Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels Depth Of Cut
S45C ,FC,FCD, SCM, S50C , SKS... |SCr, SNCM , SKD11, SKD61 , NAKSO... SKD11
Hardness ~HRC30 ~HRC50 ~HRC60 ”
Radius | speed (mim™) feed (mm / min) speed (mim™") feed (mm / min) | speed (mim™) feed (mm / min) B [
H —d
R0.10 32000 500 - 600 32000 400 - 500 25000 300 - 400 u '
R0.15 32000 500 - 600 32000 400 - 500 25000 300 - 400 HRC45 | H=006R
R0.20 32000 500 - 600 32000 400 - 500 25000 300 - 400 P=<0.IR
R0.25 32000 600 - 700 32000 500 - 600 25000 400 - 500
R0.30 32000 600 - 700 32000 500 - 600 25000 400 - 500 HT’_-‘ ; ‘ l
R0.35 32000 700 - 800 32000 600 - 700 25000 500 - 600 i “
R0.40 32000 900 - 1000 32000 800 - 900 25000 600 - 700 HRC45 1 H=003R
R0.45 32000 1000 - 1100 32000 900 - 1000 25000 600 - 700 R=Radius P<0.05R
o EEmMIEE o USA-2F
-
Recommended cutting condition
Material Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels Depth Of Cut
S45C ,FC,FCD, SCM, S50C , SKS... |SCr, SNCM , SKD11, SKD61 , NAKS0... SKD11
Hardness ~HRC30 ~HRC50 ~HRC60
D
Diameter | speed (mim™) | feed (mm/min) | speed (mim™) | feed (mm/min) | speed (mim™) feed (mm / min) _j
H
1 20000 80 15000 45 11000 30 ]” ‘
AR - S - I A N
D<3 H=015D
3 6500 200 5800 75 4000 60 P Biposn
4 5500 250 4000 80 3200 60
5 4500 300 3000 80 2500 70 r-q
6 4000 300 2500 80 2200 70 H---/
8 3500 350 2200 a0 1700 70 J-/
10 3000 400 2000 a0 1500 70
12 2500 400 1500 100 1000 70 HRCo1
D<3 H=005D
16 2000 400 1200 100 800 70 B
D=Diameter
BT o USA-4F
-,
Recommended cutting condition
Material Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels Depth Of Cut
S45C ,FC,FCD, SCM, S50C , SKS... |SCr, SNCM , SKD11, SKD61 , NAKSO0... SKD11
Hardness ~HRC30 ~HRC50 ~HRC60
Diameter | speed (mim') feed (mm / min) speed (mim™) feed (mm / min) | speed (mim™) feed (mm / min) ‘H
1 22000 400 18000 200 9000 140 .
1.5 12000 500 11000 280 5200 150 W Hel 5D
2 10000 550 10000 280 4600 170 HRC45| wsoip
3 9000 600 5500 310 3500 220 )
i
4 6000 600 5000 400 2200 220 __]_H
5 4800 750 4000 400 1700 240 .
6 4500 800 3800 420 1600 300 |
8 3500 820 2800 420 1000 300 HRVCV4 N —
5 <
10 3000 820 1800 420 900 300 e Biameter WD 955
12 2000 820 1600 350 800 300
16 1500 650 1000 300 500 150
20 1200 600 900 300 400 150

EiMIEE . U s K
o Recommended cutting condition
Material Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels Depth Of Cut
S45C ,FC,FCD, SCM, S50C , SKS... |SCr, SNCM , SKD11, SKD6&1 , NAKSO... SKD11
Hardness ~HRC30 ~HRC50 ~HRC60
Diameter | speed (mim™) feed (mm / min) speed (mim™") feed (mm / min) | speed (mim™) feed (mm / min) }H
1 22000 400 18000 200 9000 140 .
15 12000 500 11000 280 5200 150 LWJ' H<l 5D
2 10000 550 10000 280 4600 170 HRC45 |} w=0iD
3 9000 600 5500 310 3500 220
4 6000 600 5000 400 2200 220 ] _J_H
5 4800 750 4000 400 1700 240 . .
6 4500 800 3800 420 1600 300 =2
8 3500 820 2800 420 1000 300 bl
10 3000 820 1800 420 900 300 HRGE] 2D
D=Diameter W=0.05D
12 2000 820 1600 350 800 300
16 1500 650 1000 300 500 150
20 1200 600 900 300 400 150
EmIEE o U s Q
o Recommended cutting condition
Material Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels Depth Of Cut
S45C ,FC,FCD, SCM, S50C , SKS... |SCr, SNCM , SKD11, SKD61 , NAKSO... SKD11
Hardness ~HRC30 ~HRC50 ~HRC60
Diameter | speed (mim™) feed (mm / min) speed (mim™) feed (mm / min) | speed (mim™) feed (mm / min) ‘H
1 22000 400 18000 200 9000 140 .
15 12000 500 11000 280 5200 150 LW’ —
2 10000 550 10000 280 4600 170 HRC45 | weoip
3 9000 600 5500 310 3500 220
4 6000 600 5000 400 2200 220 lH
5 4800 750 4000 400 1700 240
6 4500 800 3800 420 1600 300 L!
8 3500 820 2800 420 1000 300 w
10 3000 820 1800 420 900 300 HRC451% H=ID
12 2000 820 1600 350 800 300 PPt =0T
16 1500 650 1000 300 500 150
20 1200 600 900 300 400 150
EREIMIEE

Recommended cutting condition

« USM

Material Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels Depth Of Cut
S45C ,FC, FCD, SCM , S50C , SKS... |SCr, SNCM , SKD11, SKD61 , NAKSO... SKD11
Hardness ~HRC30 ~HRC50 ~HRC60
D,
Diameter | speed (mim’™) feed (mm / min) speed (mim™) feed (mm / min) | speed (mim™) feed (mm / min) ’_I—
0.2 40000 100 - 300 30000 80 - 250 15000 50 - 150 H J__/ ‘
0.3 40000 100 - 350 30000 80 - 300 15000 50 - 200 HRC45 |
04 40000 100 - 400 25000 80 - 350 10000 50 - 250 gif’;ﬂ
05 40000 100 - 500 25000 80 - 400 10000 50 - 250 JD
06 38000 100 - 600 25000 80 - 500 8000 50 - 250
07 36000 100 - 700 20000 80 - 600 8000 50 - 250 é L’
08 34000 100 - 800 20000 80 -700 8000 50 - 250 HRC45t  pepoop
0.9 32000 100 - 1000 20000 80 - 800 8000 50-280 | ‘Sibianie Bn
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O ZAmIBE « USP . USSP
Recommended cutting condition -
Material Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels Depth Of Cut
S45C ,FC,FCD, SCM, 850C , SKS... |SCr, SNCM , SKD11, SKD61 , NAK80... SKD11
Hardness ~HRC30 ~HRC50 ~HRC60
“TH
Diameter | speed (mim™) feed (mm / min) speed (mim™") feed (mm / min) | speed (mim™) feed (mm / min) IL
3 20000 2000 16000 1000 9000 500 n i
G HRC45 |
w
4 19000 2000 12000 1300 6000 550
D émm } H=15D W=002D
- 5 13000 1800 10000 1400 5000 500 S Fod 5 LS
é: 6 10000 3000 8000 1500 4500 700
5 8 8000 3200 5000 1300 3500 600 lH
? 10 7000 3000 4500 1200 3000 500 -
w
12 5000 2000 4000 1100 2000 500 ‘Wi  HRC451%
16 4000 1800 3500 1000 1800 450 D 6mm } H=15D W=0.01D
20 3500 1600 3000 1000 1300 450 L B
r.@_.
3 20000 2000 20000 1200 16000 1200 =
4 16000 2000 16000 1200 12000 1300 H:f‘
5 13000 1800 13000 1100 10000 1400 H020
g} 6 10000 3000 10000 2100 8000 1500 HRCE . JEpiie;
2 8 8000 2900 8000 1800 6000 1400
2 10 7000 2800 6000 1700 5000 1300
12 5000 2300 5500 1700 4500 1200
16 3500 1800 4500 1800 3500 1200
20 3000 1400 3000 1500 2600 1100
BRI TEE
. ( )
o Recommended cutting condition USL s'M'L -2F
Material Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels Depth Of Cut
S45C ,FC,FCD, SCM, 850C , SKS... |SCr, SNCM , SKD11, SKD61 , NAK80D... SKD11
Hardness ~HRC30 ~HRC50 ~HRC60 J. D,
Diameter | speed (mim™) feed (mm / min) speed (mim™) feed (mm / min) | speed (mim™) feed (mm / min) H [
6 4000 300 2500 80 2200 70
8 3500 350 2200 90 1700 70 HRC45
D<3 H=015D
10 3000 400 2000 90 1500 70 D3 Heb25D
12 2500 400 1500 100 1000 70 %
J'--_.l
a0 |
HRC45 %
D<3 H=0.05D
D>3 H=01D

D=Diameter

1)
>
-
m
2
B TS
. ( )
o Recommended cutting condition U s L s - M n L -4 F
Material Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels Depth Of Cut
S45C ,FC,FCD, SCM, S50C , SKS... |SCr, SNCM , SKD11, SKD6&1 , NAKSO... SKD11
Hardness ~HRC30 ~HRC50 ~HRC60
Diameter | speed (mim™) feed (mm / min) speed (mim™") feed (mm / min) | speed (mim™) feed (mm / min) }H
6 4500 800 3800 420 1600 300 I.J
8 3500 820 2800 420 1000 300 W H=<I 5D
HRC45 |} w=0iD
10 3000 820 1800 420 900 300
12 2000 820 1600 350 800 300 JH
16 1500 650 1000 300 500 150 S
ke
HRC45t H=ID
D=Diameter W=0.05D
E# I ISE

Recommended cutting condition

« USLN

Material Alloy Steels . Tool Steels . Hardened Steels Depth Of Cut
S45C , SCM, S50C , SKS, SCr, SNCM , SKD11 , SKD61 , NAK80
Diameter | Effective Length speed (mim™) feed (mm / min) depth of cut H (mm)
D
1 4 25000 1500 0.05
6 25000 1500 0.03 ul
10 25000 1500 0.01 i
1.5 4 15000 1200 0.1
8 15000 1200 0.05 D=Diameter
10 15000 1200 0.025
12 15000 1200 0.018
2 8 12000 900 0.2
10 8800 700 0.12
12 7500 600 0.05
16 7000 500 0.02
3 8 8000 600 0.5
12 8000 600 0.45
16 5500 450 0.18
20 4000 300 0.15
10 6000 400 0.7
16 6000 400 0.4
o Jiuiinil « URA-4F
-
Recommended cutting condition
Material Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels Depth Of Cut
S45C ,FC,FCD, SCM, S50C , SKS... |SCr, SNCM , SKD11, SKD61 , NAKSO... SKD11
Hardness ~HRC30 ~HRC50 ~HRC60
R
Diameter | speed (mim™) feed (mm / min) speed (mim™) feed (mm / min) | speed (mim™) feed (mm / min) |y e /-R
2 26000 1600 16500 1000 7500 300 }. '
1|
3 19000 1800 12000 1200 5400 360 S R
4 16000 3200 10000 1900 4800 480 HRC45|  p=0o2r
5 14000 3300 8000 2000 3800 500
6 12000 3600 7200 2200 3500 650 lH
8 9600 4000 5600 2200 2700 750 -
10 7000 3400 4400 1700 2100 650 Lw*' _—
12 6000 2800 3600 1400 1800 600 HRC45%  we002D
16 4500 2000 2800 1000 1400 450

D=Diameter R=Corner R @
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General metal materials cutting series ( Micro Grain Carbide Series )

Recommended cutting condition

Carbon Steels . Alloy Steels

e URL(S.M.L)

Alloy Steels . Tool Steels

Hardened Steels

o Ftlien « URA-2F
-
Recommended cutting condition
Material Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels Depth Of Cut
S45C ,FC,FCD, SCM, S50C , SKS... |SCr, SNCM , SKD11, SKD61 , NAKSO0... SKD11
Hardness ~HRC30 ~HRC50 ~HRC60 ”
Diameter | speed (mim™) feed (mm / min) speed (mim™") feed (mm / min) | speed (mim™) feed (mm / min) T/
H
3 7600 180 4800 120 2900 50 |
4 6500 260 4000 160 2500 55 HRC45 ) H=03D
5 5500 270 3200 160 2000 60
D
6 4800 300 2900 170 1800 70 r
8 3700 325 2200 170 1500 85 H 1/
10 2900 280 1700 140 1100 70
12 2400 230 1400 120 1000 65 HRC45t H=0.15D
16 1800 170 1100 90 700 45 D=Diameter
o EEmMIEE % URLN
Recommended cutting condition
Material Alloy Steels . Tool Steels . Hardened Steels Depth Of Cut
S45C , SCM , S50C , SKS, SCr, SNCM , SKD11 , SKD61 , NAKS0
Diameter | Effective Length speed (mim™) feed (mm / min) depth of cut H (mm)
D
1 4 30000 2200 0.15 /|
6 30000 2200 0.12 H l
8 30000 2200 0.12 i
10 30000 2200 0.12
1.5 4 25000 1800 0.20 D=Diameter
6 25000 1800 0.18
8 25000 1800 0.15
10 25000 1800 0.15
12 25000 1800 0.15
2 8 20000 1500 0.30
10 20000 1500 0.30
12 20000 1500 0.25
16 20000 1500 0.25
3 8 12000 900 0.40
12 12000 900 0.40
16 12000 900 0.30
20 12000 900 0.30
HEi i TEE

Material Depth Of Cut
S45C ,FC,FCD, SCM, S50C , SKS... |SCr, SNCM , SKD11, SKD61 , NAKSO0... SKD11
Hardness ~HRC30 ~HRC50 ~HRC60 =
Diameter | speed (mim') feed (mm / min) speed (mim™") feed (mm / min) | speed (mim™) feed (mm/ min) | H_ //'R
6 12000 3600 7200 2200 3500 650 . -
8 9600 4000 5600 2200 2700 750 "riJ H=0.02R
10 7000 3400 4400 1700 2100 650 HRC45 | psoorm
12 6000 2800 3600 1400 1800 600 lH
|
LWI H=ID
HRC45t  ws002D

D=Diameter R=Corner R
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Recommended cutting condition
Material Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels Depth Of Cut
S45C ,FC,FCD, SCM, 850C , SKS... |SCr, SNCM , SKD11 , SKD61 , NAK80... SKD11
Hardness ~HRC30 ~HRC50 ~HRC60
B
RADIUS | speed (mim™) feed (mm / min) speed (mim™") feed (mm / min) | speed (mim™) feed (mm / min) J 1
RO.5 45000 800 35000 600 20000 200 HI-T H l
R1 23000 800 18000 600 10000 200
R15 | 16000 1000 12000 600 6500 200 HRC45 | H=005R
P<0IR
R2 12000 1000 9500 700 5000 300 P
R3 8000 1100 6000 700 3500 300 J ‘
R4 6000 1200 5000 800 2500 350 HL “ .
R5 5000 1100 4000 800 2000 350
R6 4000 1000 3000 700 1500 300 HRC451 H=00:R
R=Radius P=0.06R
R8 3000 1000 2000 700 1000 300
o 2N T 8uE « BA-4F
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Recommended cutting condition
Material | Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels Depth Of Cut
S45C , FC ,FCD, SCM, 850C, SKS... |SCr, SNCM , SKD11 , SKD61 , NAK80... SKD11
Hardness ~HRC30 ~HRC50 ~HRC60
P
RADIUS | speed (mim™) feed (mm / min) speed (mim™) feed (mm / min) | speed (mim™) feed (mm / min) P_'.
R2 12000 1200 9500 900 5000 400 H]:: :H '
R3 8000 1400 6000 900 3500 500
R4 6000 1600 5000 1000 2500 600 HRC45 | H=0.5R
RS 5000 1400 4000 1000 2000 600 .
R6 4000 1200 3000 900 1500 500 [ -
R8 3000 1200 2500 900 1000 500 sz_l '
R10 2500 1000 2000 600 900 300
HRC45 1% H=005R
R=Radius  P<0.02R
EE T EE
@
o Recommended cutting condition BLS'BLM 'BLL
Material Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels Depth Of Cut
S45C ,FC ,FCD, SCM, 850C , SKS... |SCr, SNCM , SKD11 , SKD61 , NAK8O0... SKD11
Hardness ~HRC30 ~HRC50 ~HRC60
B
RADIUS | speed (mim) | feed (mm/min) | speed (mim") | feed (mm/min) @ speed (mim™) feed (mm / min) f__[ |
H =
RO.5 45000 800 35000 600 20000 200 8 H l
R1 23000 800 18000 600 10000 200 HRC45 | H<005R
R1.5 16000 1000 12000 600 6500 200 i
R2 12000 1000 9500 700 5000 300 i
R3 8000 1100 6000 700 3500 300 [ .
HI
R4 6000 1200 5000 800 2500 350 i l
R5 5000 1100 4000 800 2000 350 HRC45% m<00®
R6 4000 1000 3000 700 1500 300 R
R8 3000 1000 2000 700 1000 300
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Recommended cutting condition
Material Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels Depth Of Cut
S45C ,FC ,FCD, SCM, S50C , SKS... |SCr, SNCM , SKD11, SKD61 , NAKS0... SKD11
Hardness ~HRC30 ~HRC50 ~HRC60
P
Radius | speed (mim™) feed (mm / min) speed (mim™) feed (mm / min) | speed (mim™) feed (mm / min) B
R0.10 32000 500 - 600 32000 400 - 500 25000 300 - 400 HL— u l
R0.15 32000 500 - 600 32000 400 - 500 25000 300 - 400
HRC45 | H=006R
R0.20 32000 500 - 600 32000 400 - 500 25000 300 - 400 S
R0.25 32000 600 - 700 32000 500 - 600 25000 400 - 500 B
R0.30 32000 600 - 700 32000 500 - 600 25000 400 - 500 ,[ [
R0.35 32000 700 - 800 32000 600 - 700 25000 500 - 600 H3 H '
R0.40 32000 900 - 1000 32000 800 - 900 25000 600 - 700
HRC45% H=003R
R0.45 32000 1000 - 1100 32000 900 - 1000 25000 600 - 700 ReRadiis P05
EFEmMIEE i Bs
Recommended cutting condition
Material Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels Depth Of Cut
S45C ,FC,FCD, SCM, S50C , SKS... |SCr, SNCM , SKD11, SKD61 , NAKSO0... SKD11
Hardness ~HRC30 ~HRC50 ~HRCB0 B
Radius | speed (mim™) feed (mm / min) speed (mim™) feed (mm / min) | speed (mim™) feed (mm / min) _[_,--- . .
H =
R0.5 45000 800 35000 600 20000 200 H
R1 23000 800 18000 600 10000 200 HRC45} H=005R
R1.5 16000 1000 12000 600 6500 200 P<0.IR
R2 12000 1000 9500 700 5000 300 ‘“P--_
“od ll
HRC45% H=004R
EEmMIEE - BLN R=Radius  P<0.06R
Recommended cutting condition
Material Alloy Steels . Tool Steels . Hardened Steels Depth Of Cut
S45C , SCM, S50C , SKS, SCr, SNCM , SKD11 , SKD61 , NAK80
Radius | Effective Length speed (mim™) feed (mm / min) depth of cut H (mm) R<l P<0IR
R0.5 6 20000 - 32000 300 - 750 0.04 Hal T2k
8 20000 - 32000 300 - 750 0.03 B
10 20000 - 32000 300 - 750 0.025 =
12 20000 - 32000 300 - 750 0.015 HL— '
R0.75 8 18000 - 20000 350 - 550 0.07 "
12 18000 - 20000 350 - 550 0.04 )
16 18000 - 20000 350 - 550 0.03 ReRadis
20 18000 - 20000 350 - 550 0.02
R1.0 8 12000 - 17000 500 - 900 0.1
12 12000 - 17000 500 - 900 0.1
16 12000 - 17000 500 - 900 0.07
20 12000 - 17000 500 - 900 0.04
R1.5 8 8000 - 11000 500 - 700 0.17
10 8000 - 11000 500 - 700 0.15
16 8000 - 11000 500 - 700 0.14
20 8000 - 11000 500 - 700 0.12
25 8000 - 11000 500 - 700 0.1
R2.0 10 5000 - 8000 400 - 600 0.18
15 5000 - 8000 400 - 600 0.17
20 5000 - 8000 400 - 600 0.16
72 25 5000 - 8000 400 - 600 0.15
30 5000 - 8000 400 - 600 0.14
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Recommended cutting condition
Material Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels Depth Of Cut
S45C ,FC,FCD, SCM, S50C , SKS... |SCr, SNCM , SKD11, SKD6&1 , NAKSO... SKD11
Hardness ~HRC30 ~HRC50 ~HRC60 D
Diameter | speed (mim™) feed (mm / min) speed (mim™") feed (mm / min) | speed (mim™) feed (mm / min) H 1/ ‘
1 20000 80 15000 45 11000 30 i
15 13600 135 10000 60 9000 40 HRC45 |
2 9600 150 8500 50 6000 45 D<3 H=015D
3 6500 200 5800 75 4000 60 D=3 H=0.3D
4 5500 250 4000 80 3200 60 D,
5 4500 300 3000 80 2500 70 ,j
6 4000 300 2500 80 2200 70 H|
8 3500 350 2200 90 1700 70
10 3000 400 2000 90 1500 70 HRC45 1
12 2500 400 1500 100 1000 70 ol i
D>3 H=0ID
16 2000 400 1200 100 800 70 B
=Diameter
EE I ISE
Recommended cutting condition i SA-3F . SB-3F . s B-4F
Material Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels Depth Of Cut
S45C ,FC,FCD, SCM, S50C , SKS... |SCr, SNCM , SKD11, SKD61 , NAKSO... SKD11
Hardness ~HRC30 ~HRC50 ~HRCE0
H
: .4 i oo : = g 3 ! 1 H=I15D
Diameter | speed (mim™) feed (mm / min) speed (mim™) feed (mm/ min) | speed (mim™') feed (mm / min) i | e
y =0.
3 8000 550(300) 5500 300(100) 3500 200(95)
4 6500 550(300) 4500 300(100) 2200 200(95) =_,____J He0.5D
5 5000 800(400) 3600 350(120) 1800 210(100) = D= ﬁ)
6 4000 800(400) 2800 350(120) 1500 210(110) HRC45 |
8 3500 800(400) 2600 350(120) 1300 210(100)
10 2500 800(400) 2000 350(120) 1100 210(100) "lH
~ H=ID
12 1800 750(350) 1500 350(120) 700 210(100) L‘ e
16 1400 700(300) 1000 300(100) 500 170(70) W’
LD
I T | H=0.05D
. D=ID
HRC45 T D=Diameter
E# I SE

Recommended cutting condition

« SA-4F

Material Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels Depth Of Cut
S45C ,FC ,FCD, SCM, S50C , SKS... |SCr, SNCM , SKD11, SKD61 , NAKSO... SKD11
Hardness ~HRC30 ~HRC50 ~HRCE0
Diameter | speed (mim™) feed (mm / min) speed (mim™) feed (mm / min) | speed (mim™) feed (mm / min) JH
1 22000 400 18000 200 9000 140 .
1.5 12000 500 11000 280 5200 150 W mas
2 10000 550 10000 280 4600 170 HRC45} w=0iD
3 9000 600 5500 310 3500 220
4 6000 600 5000 400 2200 220 M
5 4800 750 4000 400 1700 240 . i
6 4500 800 3800 420 1600 300 LW‘!
8 3500 820 2800 420 1000 300 HRC45 %t H=ID
10 3000 820 1800 420 900 300 g ey
12 2000 820 1600 350 800 300
16 1500 650 1000 300 500 150 73
20 1200 600 900 300 400 150
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Recommended cutting condition
Material Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels Depth Of Cut
S45C ,FC,FCD, SCM, S50C , SKS... |SCr, SNCM , SKD11, SKD61 , NAKSO... SKD11
Hardness ~HRC30 ~HRC50 ~HRC60 | D
Diameter | speed (mim™) feed (mm / min) speed (mim™") feed (mm / min) | speed (mim™) feed (mm / min) i I/
6 4000 300 2500 80 2200 70
8 3500 350 2200 90 1700 70 HRC45 |
D<3 H=015D
10 3000 400 2000 a0 1500 70 i
12 2500 400 1500 100 1000 70
16 2000 400 1200 100 800 70 D,
b | ‘
HRC45 %
D<3 H=005D
D>3 H=01D
D=Diameter
BB o SL(S/M/L)-4F
Recommended cutting condition
Material Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels Depth Of Cut
S45C ,FC,FCD, SCM, S50C , SKS... |SCr, SNCM , SKD11, SKD61 , NAKSO... SKD11
Hardness ~HRC30 ~HRC50 ~HRC60
Diameter | speed (mim') feed (mm / min) speed (mim™) feed (mm / min) | speed (mim™) feed (mm / min) JH
6 4500 800 3800 420 1600 300
8 3500 820 2800 420 1000 300 |h\.'\'.r'! He<l 5D
10 3000 820 1800 420 900 300 HRC45 | w=0.1D
12 2000 820 1600 350 800 300
H
16 1500 650 1000 300 500 150 ,.-l
20 1200 600 900 300 400 150 |:.
e
HRC451t H=ID
D=Diameter W=003D
2 T EE

Recommended cutting condition

Carbon Steels . Alloy Steels

* SLF-2F

Alloy Steels . Tool Steels

Hardened Steels

Material Depth Of Cut
S45C , FC,FCD, SCM, S50C , SKS... |SCr, SNCM , SKD11, SKD61 , NAKSO... SKD11
Hardness ~HRC30 ~HRC50 ~HRC60
D,
Diameter | speed (mim) feed (mm / min) speed (mim™) feed (mm/ min) | speed (mim™) feed (mm / min) f|
2 3000 25 1700 20 1000 15 o I_,
3 2300 35 1900 25 800 10 HRC45) Hs0.15D
4 2000 45 1600 35 650 15
5 1800 40 1400 40 600 20 D
6 1700 60 1300 50 550 25 ¥ 1—’
8 1300 60 1000 50 450 25 ‘i ‘
10 1000 60 800 50 350 25 HRC45t o900
12 800 60 700 50 300 25 DDidstes

o EEMIEE e SLF-4F
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Recommended cutting condition
Material Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels Depth Of Cut
S45C ,FC,FCD,SCM, S50C , SKS... |SCr, SNCM, SKD11, SKD61 , NAKSO... SKD11
Hardness ~HRC30 ~HRC50 ~HRCE0
TH
Diameter | speed (mim™) feed (mm / min) speed (mim™) feed (mm / min) | speed (mim™) feed (mm / min) ]1
2 3000 50 2500 40 1000 15 |!
3 2500 60 2000 50 800 20 w H=25D
4 2000 80 1700 70 700 30 HRC4S | ws005D
5 1800 110 1500 85 600 40 IH
6 1500 110 1400 75 550 50 |
8 1300 110 1100 75 450 50 |_.|
Tl
10 1000 110 800 75 300 50 HR\gﬁ '
H=2D
12 900 110 700 75 250 40 D—Diameter W<0.02D
16 800 95 500 70 150 20
20 500 80 400 60 120 20
o EmIEE o SM
Recommended cutting condition
Material Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels Depth Of Cut
S45C ,FC,FCD,SCM, S50C , SKS... |SCr, SNCM, SKD11, SKD61 , NAKSO... SKD11
Hardness ~HRC30 ~HRC50 ~HRCE0
D,
Diameter | speed (mim™) feed (mm / min) speed (mim™) feed (mm / min) | speed (mim™) feed (mm / min) /[ |
04 40000 100 - 400 25000 80 - 350 10000 50 - 250 H 1./ .
0.5 40000 100 - 500 25000 80 - 400 10000 50 - 250 T
0.6 38000 100 - 600 25000 80 - 500 8000 50 - 250 HRC45 | D=ID
0.7 36000 100 - 700 20000 80 - 600 8000 50 - 250 "
0.8 34000 100 - 800 20000 80 - 700 8000 50 - 250 r”
0.9 32000 100 - 1000 20000 80 - 800 8000 50 - 250 ul
HRC45 1 H=002D
D=Diameter D=iD
o EEMIEE eSS
Recommended cutting condition
Material Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels Depth Of Cut
S45C ,FC,FCD,SCM, S50C , SKS... |SCr, SNCM, SKD11, SKD61 , NAKSO... SKD11
Hardness ~HRC30 ~HRC50 ~HRCE0 JL_E_)_
Diameter | speed (mim™) | feed (mm/min) | speed (mim') | feed (mm/min) | speed (mim™) feed (mm / min) H ]
1 20000 80 15000 45 11000 30
15 13600 135 10000 60 9000 40 HRC45 {
D<3 H=015D
9600 150 8500 50 6000 45 D=3 H=025D
3 6500 200 5800 75 4000 60
D
4 5500 250 4000 80 3200 60 | =
M|
HRC45t
D<3 H=005D
D=3 H=01D
D=Diameter
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Recommended cutting condition =
Material Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels Depth Of Cut
S45C ,FC ,FCD, SCM, S50C , SKS... |SCr, SNCM , SKD11, SKD61 , NAKSO... SKD11
Hardness ~HRC30 ~HRC50 ~HRC60 R
Za R
Diameter | speed (mim™) feed (mm / min) speed (mim™) feed (mm / min) | speed (mim™) feed (mm / min) AL /
6 4800 2560 2900 330 1800 140 L a
8 3700 620 2200 330 1500 160 P H=0.02R
10 2900 530 1700 260 1100 140 HRGISN. P
12 2400 450 1400 220 1000 125 JH
|: H=<ID
HRC45t  w=002p
D=Diameter R=Corner R
B mIEE

Recommended cutting condition

 SR-3F
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Recommended cutting condition
Material Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels Depth Of Cut
545C ,FC,FCD, SCM, S50C , SKS... |SCr, SNCM , SKD11, SKD61 , NAKSO... SKD11
Diameter | Effective Length speed (mim™) feed (mm / min) depth of cut H (mm) D
1 4 25000 1500 0.05 .
6 25000 1500 0.03 H|.
10 25000 1500 0.01
1.5 4 15000 1200 01 _
8 15000 1200 0.05 D-Pomier
10 15000 1200 0.025
12 15000 1200 0.018
2 8 12000 900 0.2
10 8800 700 012
12 7500 600 0.05
16 7000 500 0.02
3 8 8000 600 0.5
12 8000 600 0.45
16 5500 450 018
20 4000 300 015
4 10 6000 400 0.7
16 6000 400 0.4
o E@mmIEE W RA 2 F
-
Recommended cutting condition
Material Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels Depth Of Cut
S45C ,FC,FCD, SCM, S50C , SKS... SCr, SNCM , SKD11, SKD61 , NAKSO... SKD11
Hardness ~HRC30 ~HRC50 ~HRCB0 b
Diameter | speed (mim™) | feed (mm/min) | speed (mim™) | feed (mm/min) | speed (mim™) feed (mm / min) [J
H
3 7600 180 4800 120 2900 50 g
4 6500 260 4000 160 2500 55 HRC45 | H=03D
5 5500 270 3200 160 2000 60 5
6 4800 300 2900 170 1800 70 r_"
8 3700 325 2200 170 1500 85 W '
10 2900 280 1700 140 1100 70
12 2400 230 1400 120 1000 65 HRC45 1 #=0.15D
16 1800 170 1100 90 700 45 B=Thameter;
E@mmIEE o RA 4 F
-
Recommended cutting condition
Material Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels Depth Of Cut
S45C ,FC ,FCD, SCM, S50C , SKS... |SCr, SNCM , SKD11, SKD61 , NAKS0... SKD11
Hardness ~HRC30 ~HRC50 ~HRCB0 R
N ¢ €U
Diameter | speed (mim™) | feed (mm/min) | speed (mim”') | feed (mm/min) | speed (mim™) feed (mm /min) | Hl— 7
3 9500 450 6000 290 3600 120 | éll '
4 8000 800 5000 480 3200 160 S 'f‘* Hs002R
5 6800 820 4000 500 2500 170 ARl
6 6000 900 3600 530 2300 220 T
8 4600 1000 2800 530 1800 250 =
10 3500 850 2200 420 1400 220 |:.
W~ H=ID
12 3000 720 1800 350 1200 200
HRC45% w=o002D
16 2300 520 1400 250 900 150 D Diometer ReCorner R

Material Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels Depth Of Cut
S45C , FC ,FCD, SCM, 850C , SKS... |SCr, SNCM , SKD11 , SKD61 , NAK8O0... SKD11
Hardness ~HRC30 ~HRC50 ~HRC60 : e
Side Milling
Diameter | speed (mim™) | feed (mm/min) | speed (mim') | feed (mm/min) | speed (mim™) feed (mm / min) ]H i
i W=03D
) 6 5500 550 3000 310 1150 120 !—!4 HRC45 |
% 8 4600 550 2500 310 920 120
5 10 3700 550 2000 310 730 120 1H -
g 12 3000 500 1700 310 600 120 - .
e 16 2300 520 1200 310 460 120 o HRC45 1
W
6 4400 440 2400 250 920 100 Gf°§"i"9
E'? 8 3600 440 2000 250 730 100 J_"
o .
2 10 3000 440 1600 250 580 100 | ‘ Hz06D
B 12 2400 440 1350 250 480 100 ' R |
16 1800 440 960 250 370 100 |L_[3_
u | H=02D
‘i HRC45t
Eﬁ 1]]] Iﬁﬁ o s R 4 F D=Diameter
-
Recommended cutting condition
Material Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels Depth Of Cut
S45C ,FC,FCD, SCM, S50C , SKS... |SCr, SNCM , SKD11, SKD61 , NAK80... SKD11
Hardness ~HRC30 ~HRC50 ~HRC60 Side Milling
Diameter | speed (mim™) feed (mm / min) speed (mim™) | feed (mm/min) | speed (mim™) feed (mm / min) ’]H Hel 5D
| W=03D
%) 6 5500 550 3000 310 1150 120 !-!I HRC45 |
% 8 4600 550 2500 310 920 120
5 10 3700 550 2000 310 730 120 IH _—
g 12 3000 500 1700 310 600 120 a2 B
16 2300 520 1200 310 460 120 o HRC45 1
W
6 4400 440 2400 250 920 100 Gf°§‘fi"9
E'? 8 3600 440 2000 250 730 100 i__"
o =
S 10 3000 440 1600 250 580 100 Hl ‘ He06D
5 12 2400 440 1350 250 480 100 ’ groes |
16 1800 440 960 250 370 100 I._Q_

=

H H=02D
i HRC45 1t

D=Diameter
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Recommended cutting condition
Material Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels Depth Of Cut
S45C ,FC,FCD, SCM, S50C , SKS... |SCr, SNCM , SKD11, SKD61 , NAKSO0... SKD11
Hardness ~HRC30 ~HRC50 ~HRC60
. IH
Diameter | speed (mim™) feed (mm / min) speed (mim™) feed (mm / min) | speed (mim™) feed (mm / min) h 1
1 12000 65 6800 40 2500 15 [ |
15 9600 70 5200 45 2000 15 ", 2
; HRC45} w=002D
2 7500 85 4000 48 1500 18
25 6800 100 3700 60 1700 20 2 L TH
4 3500 120 1800 60 600 20 h 1
L]
w H=<25D
HRC45 %t w=o001D
D=Diameter
o EEmMIEE e ST
Recommended cutting condition

Material

Hardness

Carbon Steels . Alloy Steels

Alloy Steels . Tool Steels

Hardened Steels

Diameter

1
1.5
2
2.5
4

6

8
10

S45C ,FC,FCD, SCM, S50C , SKS... |SCr, SNCM , SKD11, SKD61, NAK80... SKD11
~HRC30 ~HRC50 ~HRC60
speed (mim™") feed (mm / min) speed (mim™) feed (mm / min) | speed (mim™) feed (mm / min)
12000 65 6800 40 2500 15
9600 70 5200 45 2000 15
7500 85 4000 48 1500 18
6800 100 3700 60 1700 20
3500 120 1800 60 600 20
2500 150 1600 80 550 25
2000 150 1200 80 450 25
1500 150 1000 80 350 25

Depth Of Cut
P i
w H=25D

HRC45) w=002D

.‘--.H

L
W H=25D
HRC45% w=00iD

D=Diameter

BHe BRI

Special metal materials cutting series
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o Recommended cutting condition Usv . U STA - USTB
Material Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels Depth Of Cut
S45C , FC ,FCD, SCM, 850C , SKS... |SCr, SNCM , SKD11 , SKD61 , NAK80... SKD11
Hardness ~HRC30 ~HRC50 ~HRC60
H
Diameter | speed (mim) | feed (nm/min) | speed (mim) | feed (mm/min) @ speed (mim™) feed (mm / min) _+ H=L3D
n W<04D
3 22000 1800 16000 1300 10000 800 L
4 15000 1400 12000 1250 7000 700 HV:?CAIS .
5 13000 1600 10000 1400 6000 650
6 11500 1650 8500 1300 5000 800 “H
L H=IsD
8 8000 1800 6500 1350 3500 700 . We02D
10 7000 1800 5000 1400 2800 750 L)
12 6000 1700 4000 1300 2300 650 W
HRC45 %
16 3560 1500 3000 1250 1800 700 ]
D=Diameter
20 3000 1450 2500 1250 1500 780
o EEMIEE o USSI
Recommended cutting condition
Material Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels Depth Of Cut
S45C ,FC ,FCD, SCM, S50C , SKS... |SCr, SNCM , SKD11, SKD61 , NAK8O0... SKD11
Hardness ~HRC30 ~HRC50 ~HRC60
H
Diameter | speed (mim™) | feed (mm/min) | speed (mim") | feed (mm/min) | speed (mim™) feed (mm / min) .+ H=LSD
a W=01D
3 9000 600 5500 310 3500 220 |':__
4 6000 600 5000 400 2200 220 HV:ZC45 .
5 4800 750 4000 400 1700 240
6 4500 800 3800 420 1600 300 “TH
. H=ID
8 3500 820 2800 420 1000 300 . b
10 3000 820 1800 420 900 300 ]
12 2000 820 1600 350 800 300 W
HRC45 %
16 1500 650 1000 300 500 150 )
D=Diameter
20 1200 600 900 300 400 150
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Aluminum alloy cutting series

o EEmMIEE « AB
Recommended cutting condition
Material Aluminum Aluminum alloy Aluminum alloy Depth Of Cut
1070 2014 /4032 / 5052 / 6061/ 7075 AC85
Radius | speed (mim™) feed (mm / min) speed (mim™) feed (mm / min) | speed (mim™) feed (mm / min)
P
R0.5 50000 2300 37000 2000 50000 1400 ‘
R0.75 50000 3000 28000 2000 50000 1800 HAL '
R1 44000 4000 18500 2000 44000 2500
R1.5 28000 4000 11500 2000 28000 2500 H=0.IR
R2 22000 4000 8800 2000 22000 2500 ReRanus, EZK
R3 16000 4000 6400 2000 16000 2500
R4 12000 4000 4800 2000 12000 2500
R5 10000 4000 4000 2000 10000 2500
Ré 8000 4000 3200 2000 8000 2500
(o Radis i « ASA-2F
-
Recommended cutting condition
Material Aluminum Aluminum alloy Aluminum alloy Depth Of Cut
1070 2014 /4032 / 5052 / 6061 / 7075 AC85
Diameter | speed (mim') feed (mm / min) speed (mim™) feed (mm / min) | speed (mim™) feed (mm / min)
2 37000 2000(800) 16000 850(350) 20000 1100(450) lH
3 35000 2000(900) 14000 850(450) 18000 1100(550) . -
4 26000 2000(1100) 11000 850(550) 13000 1100(660) LW*' s
5 21000 2000(1100) 9000 850(550) 10000 1100(660) W=0.1D
6 17000 2000(1100) 7000 850(550) 9000 1100(660) b,
8 13000 2000(1100) 5500 850(650) 7000 1100(800) ! _/|
10 11000 2000(1300) 7000 850(650) 5500 1100(800) il
12 8800 2000(1300) 3600 850(800) 4500 1100(800)
16 6500 2000(1100) 3000 850(550) 3500 1100(900) D=Diameer H0:10
20 5300 2000(1100) 2200 850(550) 2500 1100(650) ( ):Grooving
-
Recommended cutting condition
Material Aluminum Aluminum alloy Aluminum alloy Depth Of Cut
1070 2014 /4032 / 5052 / 6061/ 7075 AC85
Diameter | speed (mim™) feed (mm / min) speed (mim™") feed (mm / min) | speed (mim™) feed (mm / min)
2 37000 2400(950) 16000 1000(380) 20000 1300(500)
3 35000 2400(1050) 14000 1000(500) 18000 1300(600)
4 26000 2400(1200) 11000 1000(600) 13000 1300(720)
5 21000 2400(1200) 9000 1000(600) 10000 1300(720)
6 17000 2400(1200) 7000 1000(600) 9000 1300(720)
8 13000 2400(1200) 5500 1000(700) 7000 1300(880) h
10 11000 2400(1400) 7000 1000(700) 5500 1300(880) )
12 8800 2400(1400) 3600 1000(880) 4500 1300(880)
16 6500 2400(1200) 3000 1000(600) 3500 1300(1000) D=-Diameter " H=11)
20 5300 2400(1200) 2200 1000(600) 2500 1300(700) ( ):Grooving

o EEMIEE « ASB-2F
Recommended cutting condition
Material Aluminum Aluminum alloy Aluminum alloy Depth Of Cut
1070 2014 /4032 / 5052 / 6061 / 7075 AC85
Diameter | speed (mim™) feed (mm / min) speed (mim™) feed (mm / min) | speed (mim™) feed (mm / min)
2 37000 2000(800) 16000 850(350) 20000 1100(450) 1H
3 35000 2000(900) 14000 850(450) 18000 1100(550) .
4 26000 2000(1100) 11000 850(550) 13000 1100(660) I-WJ H<l 5D
5 21000 2000(1100) 9000 850(550) 10000 1100(660) W=0.1D
6 17000 2000(1100) 7000 850(550) 9000 1100(660) D
8 13000 2000(1100) 5500 850(650) 7000 1100(800) /|
10 11000 2000(1300) 7000 850(650) 5500 1100(800) h ‘/
12 8800 2000(1300) 3600 850(800) 4500 1100(800)
16 6500 2000(1100) 3000 850(550) 3500 1100(900) D Diaméter " H20.1)
20 5300 2000(1100) 2200 850(550) 2500 1100(650) ( ):Grooving
o EEMIEE o ASB-3F
Recommended cutting condition
Material Aluminum Aluminum alloy Aluminum alloy Depth Of Cut
1070 2014 /4032 / 5052 / 6061 / 7075 AC85
Diameter | speed (mim™) feed (mm / min) speed (mim™) feed (mm / min) | speed (mim™) feed (mm / min)
2 37000 2400(950) 16000 1000(380) 20000 1300(500) JH
3 35000 2400(1050) 14000 1000(500) 18000 1300(600) . .
4 26000 2400(1200) 11000 1000(600) 13000 1300(720) bl wdan
5 21000 2400(1200) 9000 1000(600) 10000 1300(720) W=0.2D
6 17000 2400(1200) 7000 1000(600) 9000 1300(720) 1D
8 13000 2400(1200) 5500 1000(700) 7000 1300(880) _./|
10 11000 2400(1400) 7000 1000(700) 5500 1300(880) H ]./
12 8800 2400(1400) 3600 1000(880) 4500 1300(880)
16 6500 2400(1200) 3000 1000(600) 3500 1300(1000) | D=Diameter H<ID
20 5300 2400(1200) 2200 1000(600) 2500 1300(700) ( ):Grooving
EEmIEuE o ASC'3F
Recommended cutting condition
Material Aluminum Aluminum alloy Aluminum alloy Depth Of Cut
1070 2014 /4032 / 5052 / 6061 / 7075 AC85
Diameter | speed (mim™) feed (mm / min) speed (mim™) feed (mm / min) | speed (mim™) feed (mm / min)
2 37000 2400(950) 16000 1000(380) 20000 1300(500) 1[H
3 35000 2400(1050) 14000 1000(500) 18000 1300(600) .
4 26000 2400(1200) 11000 1000(600) 13000 1300(720) L\F\F’ H<1 5D
5 21000 2400(1200) 9000 1000(600) 10000 1300(720) W=0.2D
6 17000 2400(1200) 7000 1000(600) 9000 1300(720) 10,
8 13000 2400(1200) 5500 1000(700) 7000 1300(880) _./|
10 11000 2400(1400) 7000 1000(700) 5500 1300(880) H l/
12 8800 2400(1400) 3600 1000(880) 4500 1300(880)
16 6500 2400(1200) 3000 1000(600) 3500 1300(1000) B Hhameter \H=tl)
20 5300 2400(1200) 2200 1000(600) 2500 1300(700) ( ):Grooving
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Aluminum alloy cutting series

o EEmMIEE e ASL
Recommended cutting condition
Material Aluminum Aluminum alloy Aluminum alloy Depth Of Cut
1070 2014 /4032 / 5052 / 6061 / 7075 ACB85
Diameter | speed (mim™) feed (mm / min) speed (mim™) feed (mm / min) | speed (mim™) feed (mm / min)
2 30000 600(500) 15000 250(250) 18000 300(300) [H
3 26000 600(500) 11000 250(250) 13500 300(350) -
4 20000 600(550) 8500 250(250) 10000 300(350) 'L‘i'\'.i“l H<2 5D
5 15600 600(550) 6700 250(200) 8000 300(350) W=0.15D
6 13500 600(550) 5500 250(200) 6700 300(350) 2y
8 10000 600(600) 4200 250(200) 5000 300(350) sl
10 7500 600(600) 3300 250(200) 4000 300(350) ! h
12 6700 600(600) 2700 250(200) 3400 300(350)
16 5000 600(500) 2300 250(200) 2500 300(350) B Diameter H=0.60
20 4000 600(500) 1700 250(200) 2000 300(350) ( ):Grooving
o EEmMIEE e« AR
Recommended cutting condition
Material Carbon Steels . Alloy Steels Alloy Steels . Tool Steels Hardened Steels Depth Of Cut
S45C ,FC,FCD, SCM, S50C , SKS... |SCr, SNCM , SKD11, SKD61 , NAKSO0... SKD11
Hardness ~HRC30 ~HRC50 ~HRC60
Diameter | speed (mim™") | feed (mm/min) | speed (mim") | feed (mm/min) | speed (mim™) feed (mm / min) ILH
3 25000 1000 25000 1000 9000 350 .
4 18000 1200 18000 1200 7000 400 l'W“! H=15D
o 5 15000 1300 15000 1300 6000 450 W=0.ID
é: 6 12000 1400 12000 1400 5000 500 i’-t-]--!
E 8 9000 1500 9000 1500 4000 550 > A h
,_g 10 7000 1800 7000 1800 3000 600 g
12 6000 1900 6000 1900 2500 650
16 4500 1900 4500 1900 1500 650 Pritams A0
3 25000 800 25000 800 9000 350
4 18000 800 18000 800 7000 400
5 15000 900 15000 900 6000 450
g 6 12000 1000 12000 1000 5000 500
g, 8 9000 1000 9000 1000 4000 550
@ 10 7000 1200 7000 1200 3000 600
12 6000 1300 6000 1300 2500 650
16 4500 1300 4500 1300 1500 650

o IIERIMEE .
Ball Nose End Milling Real Diameter
YIHIR E Depth of Cut Ad (mm)

& @ | EE oo
0.01 0.02 0.03 0.04 0.05 008 01 015 02 03 05 08 1.0 20 3.0
0.1 0.2 (0087 012 0143 0.16 0173 0196 0.2 = s o e e e
0.2 0.4 |0.125 0174 0211 024 0265 032 035 039 04 - ——m | e
0.3 0.6 |[0.154 0.215 0.262 0.299 0.332 041 045 052 057 06 - e - —— .
04 0.8 (0178 0.25 0.304 0.349 0.387 048 053 0.62 069 0.77 0.77 - = e
0.5 1 0.199 0.28 0.341 0392 0436 054 06 071 08 092 1 = —em e
1 2 0.282 0.398 0486 0.56 0624 078 087 105 12 143 173 196 2 -
1.5 3 0.346 0488 0597 0.688 0.768 097 1.08 131 15 18 224 265 283 283 -
2 4 0.399 0.564 069 079 0889 112 125 152 174 211 265 32 346 4 ——
2.5 5 0.447 0631 0.772 0.891 0995 125 14 171 196 237 3 3.67 4 49 49
3 6 0.489 0.692 0.846 0977 1.091 1.38 154 187 215 262 332 4.08 447 566 6
4 8 0.565 0.799 0.978 1.129 1.261 159 178 217 25 304 387 48 529 693 775
5 10 0.632 0.894 1.094 1.262 1411 178 199 243 28 341 436 543 6 8 9.17
6 12 0.693 0.979 1.198 1.383 1546 1.95 218 267 3.07 375 48 599 6.63 894 10.39
7 14 [0.748 1.058 1.295 1495 167 211 236 288 332 405 52 65 721 98 1149
8 16 08 1.131 1.384 1598 1.786 226 252 3.08 356 434 557 697 7.75 1058 1249
9 18 [0.848 1.199 1.468 1.695 1.895 239 268 327 377 461 592 742 825 1131 13.42
10 20 0.894 1.264 1548 1.787 1997 252 282 345 398 486 624 784 872 12 1428

SERERFE /AT Calculation of Real Dia.  717&c —»qu_

'

d=2./Ad (D-Ad)

>

-

A

| ] Cutting Depth [Ad)
B P B % the Actuol Cutting Sz (d)

o FHMEER

Spindle Speed Table *
HIE o) NE)EE Cutting Speed V (m/min)

o 20 30 40 50 60 70 80 90 100 120 150 180 200 250 300
0.5 12740 19110 25480 31850 38220 44590 50960 57320 63690 76430 95540 114650 127390 159240 191080
0.6 10620 15920 21230 26540 31850 37150 42460 47770 53080 63690 79620 95540 106160 132700 159240
0.7 9100 13650 18200 22750 27300 31850 36400 40950 45500 54590 68240 81890 90990 113740 136490
0.8 7960 11940 15920 19900 23890 27870 31850 35830 39810 47770 59710 71660 79620 99520 119430
0.9 7080 10620 14150 17690 21230 24770 28310 31850 35390 42640 53080 63690 70770 88460 106160

1 6370 9550 12740 15920 19110 22290 25480 28660 31850 38220 47770 57320 63390 79620 95540

2 3180 4780 6370 7960 9550 11150 12740 14330 15920 19110 23890 28660 31850 39810 47770

3 2120 3180 4250 5310 6370 7430 8490 9550 10620 12740 15920 19110 21230 26540 31850

4 1590 2390 3180 3980 4780 5570 6370 7170 7960 9550 11940 14330 15920 19900 23890

5 1270 1910 2550 3180 3820 4460 5100 5730 6370 7640 9550 11460 12740 15920 19110

6 1060 1590 2120 2650 3180 3720 4250 4780 5310 6370 7960 9550 10620 13270 15920

8 800 1190 1590 1990 2390 2790 3180 3580 3980 4780 5970 7170 7960 9950 11940
10 640 960 1270 1590 1910 2230 2550 2870 3180 3820 4780 5730 6370 7960 9550
12 530 800 1060 1330 1590 1860 2120 2390 2650 3180 3980 4780 5310 6630 7960
14 450 680 910 1140 1360 1590 1820 2050 2270 2730 3410 4090 4550 5690 6820
15 420 640 850 1060 1270 1490 1700 1910 2120 2550 3180 3820 4250 5310 6370
16 400 600 800 1000 1190 1390 1590 1790 1990 2390 2990 3580 3980 4980 5970
20 320 480 640 800 960 1110 1270 1430 1580 1910 2390 2870 3180 3980 4780
25 250 380 510 640 760 890 1020 1150 1270 1530 1910 2290 2550 3180 3820
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o

Calculation for Cutting Speed, Spindle Speed and Feed

o

& . axD x N E YIHIEE V = Cutting Speed (m/min)
Cutting Speed (V) = 1.000 EFEZE =z = 3.14 The circular Constant
: B D = Diameter (mm)
Spindle Speed (N) = V D x 1,000 E##ME N = Spindle Speed (min"")
4 F = Feed (mm/min)
Feed (F) = NxfzxZ B4 E fz = Feed per Tooh (mm/tooth)
E JI8l Z = Number of Flutes
Feed per Tooth (fz) =
\ NxZ )
EETR T
Selection of Number of Flute
2 7] 2-Flutes 3] 3-Flutes 4 7] 4-Flutes 6 7) 6-Flutes
E S Slotting © O ><

B4k Side Milling O ©

BEEMAM=J7IMIEREE BEEENNT. B MELENERE -

m7F A EEEE 2w A E RS -

Generally 2-flutes and 3-flutes are selected for slotting because of the larger chip pocket.
4-flutes and 6-flutes are recommended for side milling as no promble of chip disposal.

YIEIERE

o

Cutting Speed (V)

RENEEENEEZES © NEOPE NEEE IR MTHE YR R Bl 4 57 0 6518,
BEEJER. 5% - —RIEMENMNTIHERREVEEETZRE -

Appropriate Cutting Speed should be decided by parameters such as tool material, diameter,
length of cut, work material, cutting machine, rigidity of tool holder, machining configuration,
accuracy, cutting fluid, and etc.

Generally tool material and work material are main factors to determine the Cutting Speed.

. {I4EE vV Cutting Speed (m/min)
e e 84 Carbide % [B158] Coated Carbide
8l Carbon Steels (s50C) 20~40 40~80
& &% Alloy Steels (ScMSKD) 20~35 35~60
S Prehardened Steels (NAE HPM) 15~30 30~50
885 Stainless Steels (sUs304) 5~20 10~30
R I2 4 Hardened Steels (SKD61 HRC60) 5 20~40

BIERLE

o

Feed per Tooth (fz)

NEGEGRER AV ENTMEERE REEHEARS NANEE B MITHE IHI#E
FF BT B R R B AIRRE -

Feed per Tooth is an important element for efficient machining which should be determined by
parameters such as tool diameter.type, work material, cutting machine, rigidity of tool holder,
machining configuration, accuracy and cutting depth.

7 ‘i@ Dt r(mm ) B 74| Feed per tooth (mmitooth)

2] 2-Flutes | 4] 4-Flutes
i 0.001~0.005
6 0.02~0.04 0.01-0.03
10 0.04~0.08 0.03~0.06
20 0.08~0.12 0.06~0.1

EEHEER

o

Comparison Table of Hardness

BB
C#R150kgii A H #
Rockwell Hardness
C Scale 150kg Brale
(HRC)
68
67
66
65
64
63
62
61
60
59
58
57
56
55
54
53
52
51
50
49
48
47
46
45
44
43
42
41
40
39
38
a7
36
35
34
33
32
31
30
29
28
27
26
25
24
23
22
21
20
(18)
(16)
(14)
(12)
(10)
(8)
(6)
(4)
(2)
(0)

MR

Diamond Pyramid
Hardness Number, Vickers
(HV)
940
900
865
832
800
772
746
720
697
674
653
633
613
595
577
560
544
528
513
498
484
471
458
446
434
423
412
402
392
382
372
363
354
345
336
327
318
310
302
294
285
279
272
266
260
254
248
243
238
230
222
213
204
196
188
180
173
166
160

HRER
R
Brinell Hardness

Standard 10mm Ball 29.42kN
(HB)

BIRERE
AR 6Okgil 1 [E
Rockwell Hardness
A Scale 60kg Brale

(HRA)
85.
85.
84.
83.
83.
82
82.
81
81.
80.
80.
79.
79,
78.
fis )
77.
76
76.
75
75
74.
74.
73.
73.
Tl
T
71.
70
70.
69
69.
68
68.
67.
67.
66.
66.
65.
65.
64.
64.
63.
63.
62.
62.
62.
61.
61.
60.

GO O B 0OWoMW=NWOWWOoHROHMROHROLROONDOO 2O = =NNWOWWOW®HROUOO®N==NNO®WOW®HEWON®D

RREE

Shore Scleroscope
Hardness Number
(HS)
97
95
92
91
88
87
85
83
81
80
78
76
75
74
72
71
69
68
6r
66
64
63
62
60
58
57
56
55
54
52
51
50
49
48
47
46
44
43
42
41
41
40
38
38
3T
36
35
35
34
33
32
31
29
28
27
26
25
24
24

b
GE{EUE)
Approx Tensile

Strenglih
Nfmm
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Factors for End Mill Operation

ESES MAAS R
FACTOR INSTRUCTION AND ADVICE
R RIBIE 1. fE BRI

Rigidity of Machine

Use a right machine.

2. RIFEFNEIEEHZESNIHIBR

Adjust cutting conditions according to the rigidity of machine.

S MERMIRRE
Collet Chuck and
Run out of End Mill

p—

ERES BERAKE

Use a right and precise collet chuck.

2. N REEREIRIE

Minimize the run out of end mill.

T{E5H L BEEIH
Work Clamp ﬁork plece‘must be firmly clamped.
2. B—ITHRRE FRVAIEE
In case work piece cannot be firmly clamped, relieve cutting condition.
PIAlRAHEE 1. ZSH AR

Cutting Fluid and Chips

Give a sufficient cutting fluid.

2. BREXREVHIRE BKEENTIEIR

Recommend water-base cutting fluid for heavy cutting.

3. Lt EARER A

Some end mills apply dry cutting only.

4. R IR AR E R 7K

Use air blow for dry cutting.

S. BRI IEMTIE

Remove chips from working area.

#7]
Selection of End Mill

1L IREMIAENKNEZRESHT]

Select most suitable end mills according to work material and dimension.

2. 2ZAERSIE

Refer to the index table on front page.

PULEIE ¢S
Cutting Conditions

1. 2 RIEER
Refer to recommend milling condition table.

2. IRETHE HBBEMR B ZHMEIFNFE
It is necessary to adjust conditions according to the machine rigidity and
clamping condition of work piece.

TEBRE
Overhang of End Mill
from tool holder

1. IAREFEELS . TEBHNOTBERAAED —F

Overhang of end mill must be as short as possible from tool holder.

2. B 7NARFFEERRE A ERIE A EE

In case overhang cannot be shorten, relieve cutting condition.

St TR RO HERR

o

Troubleshooting for End Mill Operation

£
N3avy

3= =15 BRR
SYMPTOMS OF TROUBLES CAUSE SOLUTION
NIHFESRE e D
Ghatering  EREASNAR YR R AN )R R
- TH2kE -RETH
- YIE T B - B TIASEE
- FkiwEBE - AERA
TIE#E - PIRBF -ﬁ?g%‘ -
Breakage of end mill g%ﬁﬁi@g g%gfﬁgﬁﬂEﬁﬁi
- YIRI T B4R - ERINESEE
g - PIRBF - B IR
g‘lﬁ;gig]of cutting edge %ﬁ§§$ g%%ﬁ
- BRRESNER - AERURMIAMRESRE
- YIE T B - ERIIESEE
- YT E AR - REEESEE
- BEYIEIR - ERARSHEEE
antr s - ITEERES SEL EEEE
Sl - NRBEAIE o
YIS : ﬁEi‘Ei’E‘E . ﬁ%f@%ﬂiﬁ%ﬂ%iﬂlﬁﬁﬁi
Clogging and Depositing %f;ﬁ&gg ’g%ﬁﬁ
- ANEH T TIEL - FERINEELSH IR
- TNEINIER - [EREHFNAEREE
- ERBE - B RS
LU BB AR
FUSCHRN CHERENE - BRRSSNER - ARERRMNABRERESE
- REEANT - ERNERESTIT
- TJEINIERE - ERINESEE
REHEH - DAL ERE i Am TR
Burr on finished surface - YIEEE DR
s - TNEIIEE - ERIESEE
KB = GRS AR
Poor surface roughness - ERIBE - B
- ARRESNBER - ARAEYRMARREREE
- TEEmAlE - EhnEE
- FEYIEIA— - BEFREMT
- FRiREBE - FEEKIRE
MIEZ - BBEMAEE - SR
Poor machining accuracy - XEYEIA— -MEHRENLT
-ERBE - B RS
- FkiREBEE - FEEKIRE




o TROUBLESHOOTING FOR END MILL OPERATION

Symptoms of Cause Solution
troubles

- Excessive spindle speed - Reduce spindle speed

- Excessive feed - Reduce feed

- Excessive long of effective length - Adjust effective length and overhang
Chattering or overhang of end mill as short as possible

- Work piece is not firmly clamped
- Wear of cutting edge progressed
- Excessive chucking runout

- Clamped work piece firmly
- Use new end mill or regrind
- Adjust chucking runout

Breakage of
end mill

- Excessive depth of cut

- Chips clogged

- Excessive feed per tooth

- Wear of cutting edge progressed

- Reduce depth of cut
- Adjust coolant nozzle to right direction

to disposed

- Reduce feed per tooth
- Use new end mill or regrind

Chipping of
cutting edge

- Excessive depth of cut

- Excessive feed

- Work piece is not firmly clamped

- Excessive spindle speed

- Excessive long of effective length or
overhang of end mill

- Wear of cutting edge progressed

- Bulit up edge

- Excessive cooling

- Reduce depth of cut

- Reduce feed

- Clamped work piece firmly

- Reduce spindle speed

- Adjust effective length and overhang

as short as possible

- Use new end mill or regrind
- Choose appropriate coating
- Use air blow or oil mist

Abnormal wear

- Excessive spindle speed
- Tool of low feed

- Reduce spindle speed
- Increase feed

Clogging and
Depositing

- Chips are not well disposed

- Excessive feed

- Excessive depth of cut

- Inappropriate number of flutes

- Wear of cutting edge progressed

- Adjust coolant nozzle to right direction

to dispose chips

- Reduce feed

- Reduce depth of cut

- Use fewer flutes end mill

- Use new end mill or regrind

Deflection of
end mill

- Excessive feed

- Excessive depth of cut

- Excessive long of effective length or
overhang of end mill

- Large helix angle of flutes

- Reduce feed
- Reduce depth of cut
- Adjust effective length and overhang

as short as possible

- Use smaller helix angle

Burr on
finished surface

- Wear of cutting edge progressed
- Small helix angle of flutes
- Excessive depth of cut

- Use new end mill or regrind
- Use smaller helix angle
- Reduce depth of cut

Poor surface
roughness

- Wear of cutting edge progressed

- Chips bite

- Excessive feed

- Excessive long of effective length or
overhang of end mill

- Too low spindle speed

- Stock removals vary for finishing

- Excessive chucking runout

- Use new end mill or regrind

- Use coolant to remove chips

- Reduce feed

- Adjust effective length and overhang

as short as possible

- Increase spindle speed
- Improve semi-finishing process
- Adjust chucking runout

Poor machining
accuracy

- Inconsistent thermal extention of spindle
- Stock removals vary for finishing

- Excessive feed

- Excessive chucking runout

- Warm up spindle by idling before staring

operation

- Improve semi-finishing process
- Reduce feed
- Adjust chucking runout
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