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Solid Carbide Ball Nose End Mills
EEEIBKERIERT]

P1 - 2BZ P3 - 2BSZ P4 - 4BZ

End Mill
—o
NMG
A A A Nano Micro Grain Solid Carbide
Super Micro Grain Solid Carbide vvy
SMG

PS5 - 2BY P6 - 4BY P7 - 2BW - 2BEW P9 - 2BFW

717

P10-2BGW P11-2BMW P12-2BQW P13-4BK P14 - 2BH

AN AV lV4

P15 - 2BD P16 - 2BC

Y4




NMG Ball Nose End Mills
2 sk #%k [B) 88 S 4k )

2BZ002
2BZ003
2BZ004
2BZ005
2BZ006
2BZ007
2BZ008
2BZ010
2BZ012
2BZ014
2BZ015
2BZ016
2BZ018
2BZ020
2BZ020E
2BZ030

2BZ030E
2BZ030F

2BZ040
2BZ040E
2BZ040F
2BZ050
2BZ060
2BZ060E
2BZ060F
2BZ070
2BZ070E
2BZ070F
2BZ080
2BZ080E
2BZ080F
2BZ100
2BZ100F
2BZ100H
2BZ120
2BZ120F
2BZ120H
2BZ160
2BZ1601
2BZ200
2BZ2001

Order Code

L/’ f ] Shank ace.

DIN6535HA

R d

(e8ih10)

RO.1
RO.15
R0.2
R0.25
RO.3
R0.35
RO.4
RO.5
RO.6
RO.7
RO.75
RO.8

Iy

0.4
0.6
0.8
1.0
2
1.4
1.6
2.0
2.4
2.8
3.0
3.2
3.6
4.0
4.0
6.0
6.0
6.0
8.0
8.0
8.0
10.0
12.0
12.0
12.0
14.0
14.0
14.0
16.0
16.0
16.0
20.0
20.0
20.0
24.0
24.0
24.0
32.0
32.0

40.0
40.0

I

38
38
38
38
38
38
38
38
38
38
38
38
38
38
75
50

75
100

50
75
100
50
50
75
100
60
75
100
60
75
100
75
100
150
75
100
150
100
200
100
200

Q d2

(h8}

3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
3.0
6.0
6.0

6.0
6.0

6.0
6.0
6.0
6.0
6.0
6.0
6.0
8.0
8.0
8.0
8.0
8.0
8.0
10.0
10.0
10.0
12.0
12.0
12.0
16.0
16.0
20.0
20.0

Iy

292

d1
0,2-2,0

o S

tol
ed

2.0-20.0

h10




2BZ Recommendations for Cutting Conditions

2BZ002 42000 760 40000 720
2BZ003 41000 740 39000 710
2BZ004 41500 750 39500 700
2BZ00S 40000 880 38000 840
2BZ008 39000 860 37000 820
2BZ007 38000 840 36000 800
2BZ008 37000 820 35000 770

ax . 2 12<0.02R 2 1:<0.01R
i plla plooze Bk} p<o.02r

<HRC30-45

au

e | e | eed |
2BZ010 35000 1400 32000 1280 30000 1200
2BZ012 31000 1260 30000 1120 29000 1180
2BZ014 30500 1250 29500 1200 28500 1170
2BZ015 30000 1930 29000 1870 28000 1800
2BZ016 29500 1900 28500 1830 27500 1770
2BZ018 28500 1830 27500 1770 26500 1700
2BZ020 28000 2150 27000 2070 26000 2000
2BZ030 26000 3030 25000 2910 24000 2800
2BZ040 22000 3300 21000 3150 20000 3000
2BZ050 21000 3150 20000 3000 19000 2850
2BZ060 20000 3330 19000 3160 18000 3000
2BZ0O70 19000 3160 18000 3000 17000 2830
2BZ080 18000 4500 17000 4250 16000 4000
2BZ100 16000 4570 15000 4280 14000 4000
2BZ120 15500 4420 14500 4140 13500 3850
2BZ160 8300 2660 9100 2600 8500 2430

:‘i"l‘“ng m" = 1,<0.02R W" Ell% [2<0.01R
Volume P<0.05R P<0.02R

$45C,P20S,FCD SUS403,SKD11,5Cr

<HRC30 <=HRC30-45 <HRC45-65
RPN Feed | RPM | Feed | RPM__] Feed |

2BZ020E 28000 2150 27000 2070 26000 2000
2BZ030E 26000 3030 25000 2910 24000 2800
2BZ040E 22000 3300 21000 3150 20000 3000
2BZ060E 20000 3330 19000 3160 18000 3000
2BZ070E 12000 3160 18000 3000 17000 2830
2BZ0O80OE 18000 4500 17000 4250 16000 4000
Max P, = P o=

Volume P<0.05R P<0.025R

S45C,P205,FCD 5US403,5KD11,5Cr

i | e | wrw | Fer | wru |

2BZ020F 28000 2150 27000 2070 26000 2000
2BZ030F 26000 3030 25000 2910 24000 2800
2BZ040F 22000 3300 21000 3150 20000 3000
2BZ06G0OF 20000 3330 19000 3160 18000 3000
2BZO70F 19000 3160 18000 3000 17000 2830
2BZ080F 18000 4500 17000 4250 16000 4000
2BZ100F 16000 4570 15000 4280 14000 4000
2BZ120F 15500 4420 14500 4140 13500 3850
Max P o P o=

Volume P<0.02R P<0,025R

Ti-6.A1-4V
|ARDENED STEELS

2BZ100H 16000 4570 15000 4280 14000 4000
2BZ120H 15500 4420 14500 4140 13500 3850
2BZ1601 9300 2660 89100 2600 8500 2430
2BZ2001 8380 3130 8750 2910 6880 2290

m" ﬂ# 12<0.02R m" ﬂ# [2<0.02R
Max P<0.02R P<0.05R
Milling -

Volume ] =




NMG Short Flute Ball Nose End Mills
2 sk #4371 [B) 88 3L 4% ]

2BSZ010
2BSZ015
2BSZ020
2BSZ030
2BSZ040
2BSZ050
2BSZ060
2BSZ070
2BSZ080
2BSZ100
2BSZ120
2BSZ160

2BSZ Recommendations for Cutting Conditions

2BSZ010
2BSZ015
2BSZ020
2BSZ030
2BSZ040
2BSZ050
2BSZ060
2BSZ070
2BSZ080
2BSZ100
2BSZ120
2BSZ160

Max
Milling
Volume

Order Code

Qd

{o8/h10)

R0O.5
RO.75
R1
R1.5
R2
R2.5
R3
R3.5
R4
R5
R6
R8

Iy

1.0
1.5
2.0
3.0
4.0
5.0
6.0
7.0
8.0
10.0
12.0
16.0

1400
1930
2150
3030
3300
3150
3330
3160
4500
4570
4420
1900

w"z
m

I3

2.5
4
5
8

10
13
15
16
20
25
30
40

32000
29000
27000
25000
21000
20000
18000
18000
17000
15000
14500
8800

12<0.02R
P<0.02R

Iy Qd3  Vdz

38
38
38
50
50
50
50
60
60
75
75
100

Shank acc.
DIN6535HA

=7 % o*| (V]

0.8 3.0
1.3 3.0
1.8 3.0
2.8 6.0
3.8 6.0
4.8 6.0
5.8 6.0
6.8 8.0 1
7 8.0 i
9.7  10.0
1.7 12.0
15.7  16.0

Ers

(&)

0.2-2.0 ed

2,0-16.0 h10

1280
1870
2070
2910
3150
3000
3160
3000
4250
4280
4140
1860

| it [
FRE/HARDENED STEELE
<HRC45-65

30000 1200
28000 1800
26000 2000
24000 2800
20000 3000
19000 2850
18000 3000
17000 2830
16000 4000
14000 4000
13500 3850
8500 1800

12<0.02R

m" L]




NMG Ball Nose End Mills
Z> K #%ke [B) 58 3L 48 7T

f§ m

Shank acec.
DINE6535HA

Order Code Qd b )i} Qd2
4BZ030 R1.5 6.0 50 6.0
4BZ040 R2 8.0 50 6.0
4BZ050 R2.5 10.0 50 6.0
4BZ060 R3 12.0 50 6.0
4BZ060F R3 12.0 100 6.0
4BZ080 R4 16.0 60 8.0
4BZ080F R4 16.0 100 8.0
4BZ100 R5 20.0 75 10.0
4BZ100F R5 20.0 100 10.0
4BZ120 R6 24.0 75 12.0
4BZ120F R6 24.0 100 12.0
4BZ160 R8 32.0 100 16.0
4BZ200 R10 40.0 100 20.0

4BZ Recommendations for Cutting Conditions

4BZ030 28000 2150 27000 2070 26000
4BZ040 26000 3030 25000 2910 24000
4BZ050 21000 3150 20000 3000 19000
4BZ060 20000 3330 19000 3160 18000
4BZ060F 20000 3330 19000 3160 18000
4BZ080 18000 4500 17000 4250 16000
4BZ080F 18000 4500 17000 4250 16000
4BZ100 16000 4570 15000 4280 14000
4BZ100F 16000 4570 15000 4280 14000
4BZ120 15500 4420 14500 4140 13500
4BZ120F 15500 4420 14500 4140 13500
4BZ160 9300 2660 9100 2600 8500
4BZ200 9380 3130 8750 2910 6880
Max

P = P )
Mill ing — 1<0.02R =
Volume m # P<0.02R m

2000
2800
2850
3000
3000
4000
4000
4000
4000
3850
3850
2430
2290

12<0.02R
P<0.025R

Iy




SMG Ball Nose End Mills
A ¢m 4k [B] 38 &% 7]

Order Code

2BY020
2BY030
2BY040
2BY060
2BY080
2BY100
2BY120
2BY160
2BY200

2BY Recommendations for Cutting Conditions

§45C,P208,ECD SUS403,8KD11,5Cr
<HRC30-45

WORK Material

Order

2BY020
2BY030
2BY040
2BY060
2BY080
2BY100
2BY120
2BY160
2BY200

Max
Milling
Volume

R10

27000
25000
21000
19000
17000
15000
14500
9000
7000

HRC30

2080
2920
3150
3170
4250
4290
4140
2570
2330

P o

NS

12.0
16.0
20.0
240
32.0
40.0

26000
24000
20000
18000
16000
14000
13500
8500
6500

12<0.02R
P<0.05R

(" Shank acc.
DINBS535HA

38
50
50
50
60
75
747
100
100

2000
2800
3000
3000
4000
4000
3850
2430
2170

(h&)

3.0
6.0
6.0
6.0
8.0
10.0
12.0
16.0
20.0

<HRC45-60
25000 1920
23000 2680
19000 2850
17000 2830
15000 3750
13000 3720
12500 3570
8000 2290
6000 2000
m 12<0.01R
P<0.02R

]




SMG Ball Nose End Mills
A 4m Hy kL [B] 358 48 7T

V] o] 29 =

Order Code

4BY050
4BY060
4BY080
4BY100
4BY120
4BY160
4BY200

Order Code

4BY050
4BY060
4BY080
4BY100
4BY120
4BY160
4BY200

Nax
Nilling
Yolume

Shank acc.
DINE535HA

(h10)

R2.5
R3
R4
R5
R6
R8

R10

10.0
12.0
16.0
20.0
24.0
32.0
40.0

100
100

ih&)
6.0
6.0
8.0
10.0
12.0
16.0
20.0

4BY Recommendations for Cutting Conditions

s | g | el

CHRC30 CHRC30-45 CHRC45-60
N T T N
20000 3000 19000 2850 18000 2700
19000 3170 18000 3000 17000 2830
17000 4250 16000 4000 15000 3750
15000 4290 14000 4000 13000 3710
14500 4140 13500 1400 12500 3570
9000 2570 8500 2430 8000 2290
7000 2330 6500 2170 6000 2000
Lo 2 1:<0.02R L 2 p<0.015R
P<0.02R P<0.025R

4BY




2BW

SMG Ball Nose End Mills

& %8 HuRL [B] 3R 8¢ T

2BW010

2BW020
28W030
2BW030
28W060
2BW080
2BW100
2BW120

D: Diameter

Eidk 4
2BW010
2BW015
2BW020
2BWO030
2BW040
2BWO060
2BW080
2BW100
2BW120
2BW160

2BW Recommendations for Cutting Conditions

| SASCSSC [SCMP20/PDS5.PDS3 SKD11 NAK8O | st |
| WRC073 | MRS | WRasTss |

HB1507250

XY=00170.3R Z=0.0MR

12500
10000
8300

1200
1200
1000
5000
4500
4000
3200

XY=00M7002R Z=0.0MR




SMG Long Shank Ball Nose End Mills
i 4m PR & AR [B 3R St 77

27 % o (V]

unit:mm

Order Code, 2
itk 4 EE TR R MR
2BEW020 R0 4 75
2BEWO030 R1.S5 6 75
2BEW040 R20 8 75
2BEW060 R30 12 75
2BEW080 R0 16 75

oo oo,

Iy

L\ mMm3ge

d>

2BEW Recommendations for Cutting Conditions

woRk: 1. | SASCSSOC  [SOMP2OPDSSPDSISKD1  NAKBD | soe1 |
- HB150°250 20735 | s | eoss™ss |
Order Code

MR N U N U T T

2BEW020 1800 18000 1500 12000 1200 13500 1000
2BEW030 20(1')0 1800 18000 1500 12000 1200 13500 1000
2BEW040 25000 4500 20000 3200 15000 3200 13500 1200
2BEW060 16500 3600 13000 3200 10000 3200 9000 2800
2BEW080 12500 4500 10000 4000 10000 4000 9000 3000

D: Diameter XY=001R ZZ001R




SMG Long Shank Ball Nose End Mills
Hi %@ 4o KL & 4% [B] 3R 8t 77

unit:mm

Order Code. d+ I l1 d
HU5E HR TR &2k PR
2BFWO040 R20 8 100 6
2BFW060 R3.0 12 100 6
2BFWO080 R4A.0 16 100 8
2BFW100 R5.0 20 100 10
2BFW120 R6.0 24 100 12

O |

2BEW Recommendations for Cutting Conditions

WORK:unl | SASCSS0C  |SCMP20.PDS5.PDS3.SKD11|  NAK8O | kbl |
) HB150"250 HRC20" 35 | HR35T45 | HReasTSs |
Order Code
I N R R o]
2BEWO020 20000 1800 18000 1500 12000 1200 13500 1000
2BEWOD30 20000 1800 18000 1500 12000 1200 13500 1000
2BEW040 25000 4500 20000 3200 15000 3200 13500 1200
2BEWOE0 16500 3600 13000 3200 10000 3200 92000 2800
2BEWOB0D 12500 4500 10000 4000 10000 4000 9000 3000

D: Diameter XY¥Y=0.01R Z<0.01R




SMG Taper Neck Ball Nose End Mills
& 4m o KL & 4% B 38 88 77

Order Code. 1 2

sk ER TE 2E W& #A
2BGW0203 R10 4 75 6 3
2BGW0205 R10 4 75 6 5
2BGWO315 R15 6 100 6 15
2BCW0303 R15 6 75 6 3
2BGWO305 R15 6 75 6 5
2BCW0415 R20 8 100 6 15
2BCW0403 R20 8 100 6 3
2BCWO405 R20 8 75 6 5
2BCW0615 R30 12 100 8 15
2BCW0603 R3012 75 8 3 I B
2BCW0605 R30 12 100 8 5

d, —/

2BGW Recommendations for Cutting Conditions

WORKMucnal | SA5CS50C  |SCM.P20.PDS5.PDS3.SKD11 NAKS0 [ skoe1 |
order Code HRC2035 | HRessTas | WRoasss

2BCW0203 26250 1890 21000 1260 21000 1260 15750 1260
2BCW0205 26250 1890 21000 1260 21000 1260 15750 1260
2BCWO0315 26250 1890 21000 1260 21000 1260 15750 1260
2BCWO0303 26250 1890 21000 1260 21000 1260 15750 1260
2BGWO0305 26250 1890 21000 1260 21000 1260 15750 1260
2BGW0415 23100 1260 18900 1050 18900 1050 15750 1260
2BCW0403 23100 1260 18900 1050 18900 1050 15750 1260
2BGW0405 23100 1260 18900 1050 18900 1050 15750 1260
2BGWOE15 21000 6300 17325 5250 17325 5250 13650 4725
2BGWOE03 21000 6300 17325 5250 17325 5250 13650 4725
2BCGWOE05 23100 6300 17325 5250 17325 5250 13650 4725

D: Diameter XY=0.01703D Z=0.01D




SMG Miniature Ball Nose End Mills
A= 4m P RL /)N 48 [B] 3R S 7]

Lo

BW Norm (00

=49 O ]

Order Code.

RUGR
2BMWO002

2BMWO003
2BMW004
2BMWO005
2BMWO006
2BMWO007
2BMWO008
2BMWO010

HE
RO

R0O.15
RO.2
R0O.25
RO.3
RO.35
RO.4
RO.5

TR
04
0.6
0.8
1.0
1.2
14
1.6
20

2R
50

50
50
50
50
50
50
50

unit:mm

T

a
4
4
a
a
a
a
a

2BMW Recommendations for Cutting Conditions

| S45CSS50C  [SCMP20PDSSPDS3.SKD11|  NAKBO [ skoe1 |

HB1507250
Order Code

&=

d>

e [ v | ere [ re | wrw [ rem | wrx [ rer ]

2BMWO002 30000
2BMWO003 30000
2BMW004 30000
2BMWO005 30000
2BMWO006 25000
2BMWO007 25000
2BMWO008 20000
2BMWO010 20000

D : Diameter

500~700
500~700
600~800
600~800
800~1000
800~1000
800~1000
800~1000

HRC20735
30000 450~600
30000 450~600
30000 500~700
30000 500~700
25000 600~1000
25000 600~1000
20000 600~1000
20000 600~1000

XY=0.01R Z=0.01R

25000
25000
25000
25000
20000
20000
20000
20000

500~800
500~800
500~800
500~800
500~800
500~800
500~800
500~800

20000
20000
20000
20000
18000
18000
18000
18000

400~600
400~600
400~600
400~600
400~600
400~600
400~600
400~600



SMG Ball Nose End Mills
A ¢m 4k [B] 38 &% 7]

2BQW

=29 O V)

7

SME
K#D0-K50

2BQW Recommendations for Cutting Conditions

unit:mm
Order Code.  dj 2 I3 I ;
gk HE 7R EME 2R FS
2BOW0O10 RO5 1 3 50 4
2B0W015 RO75 2 5 50 4
2B0W020 R10 3 6 50 6
2BOWO30 R15 4 8 50 6
2BOWO30E R15 4 8 75 6
2BOWO40 R20 5 10 50 6
2BOWO40E R20 5 10 75 6
2B0W060 R30 6 12 50 6
2BQWOGOF R30 6 16 100 6
2BOWOS0O R4O0 8 16 60 8
2BOWOSOF R4O 8 25 100 8
2B0W100 R50 10 20 75 10 I
2BOW100F R50 10 30 100 10
i

NAK80 | sker |  skp11 |

T e [ ea | wed | Few | P A Feed |

2B0WO010
2BOWO15
2BOW020
2B0OW030
2BOWO30E
2B0W040
2BOWO40E
2BOWO060
2BOWO0602F
2B0W080
2BOWOBOF
2B0W100
2BOW100F

D : Diameter

45000 2100 16000 1300 12000 1100
45000 2100 16000 1300 12000 1100
40000 2000 15000 1200 10000 1000
26000 2000 15000 1200 10000 1000
26000 2000 15000 1200 10000 1000
20000 3200 15000 1200 10000 1000
20000 3200 15000 1200 10000 1000
13000 4800 10000 4000 6400 1500
13000 4800 10000 4000 6400 1500
10000 4000 10000 3600 4800 1500
10000 4000 10000 3600 4800 1500
8000 3600 8000 3200 3800 1500
8000 3600 8000 3200 3800 1500

XY=001R Z=0-02R




SMG Ball Nose End Mills
A 4a £k [B] 38 &% 7T

4BK020 R1.0 4 50 4

4BK030 R1.5 6 50 4

4BK040 R20 8 50 4

4BK050 R25 10 50 6

4BK060 R3.0 12 50 6

4BK080 R40 16 60 8

4BK100 R5.0 20 75 10

4BK120 R6.0 24 75 12 Y
I2

4BK 1 =
a7

2BK Recommendations for Cutting Conditions

| S45CSS0C  |SCM.P20.PDS5.PDS3.SKD11|  NAK8O |  skbe1
| We1s0™250 | HRC20"35 | HRessTas |

» | HReas“ss |

4BK020 18400 400~1000 14605 300~800 12650 200~400 7360 80~250
4BKO030 12190 400~1000 9775 300~800 8545 200~400 4888 80~250
4BK040 9200 400~1000 7360 300~800 6498 200~400 3680 80~250
4BK060 6095 400~1000 4830 300~800 4313 200~400 2415 80~250
4BK080 4600 400~1000 3680 300~800 3220 200~400 1840 80~250
4BK100 3680 400~1000 2875 300~800 2588 200~400 1380 80~250
4BK120 3105 400~1000 2415 300~800 2185 200~400 1150 80~250
D : Diameter XY=0.01D Z=0.0170.3D XY=0.0170.02D Z=0.0170.3D




SMG Long Shank Ball Nose End Mills
i %a Ho AL K R Bl 37 8% 77

Order Code.

2BH060 R3.0 12 150 6
2BHO80 R4O 16 150 8
2BH100 R50 20 150 10
2BH120 R60 24 150 12

I4

p——
d2J

2BH

2BH Recommendations for Cutting Conditions

womk: | S45CS500  |SCMP2OPDSSPDSSSKD1  NAKEO | oot |

Order Code RPN mm

2BHO60 6095 300~800 4830 200~600 3680 200~400 2415 100~200
2BHO80 4600 300~800 3680 200~600 2760 200~400 1840 100~200
2BH100 3680 300~800 2875 200~600 2185 200~400 1380 100~200
2BH120 3105 300~800 2415 200~600 1840 200~400 1150 100~200

D : Diameter XY=0.01D Z=0.0170.3D XY=01D Z=0170.3D




SMG Long Shank Ball Nose End Mills
i 4| B RL 2]~ Bl 38 4% 7T

2BD010 RO.5 2 50 3
2BD015 RO.75 3 50 3
2BD020 R1.0 4 50 3 _
2BD025 R1.25 5 50 3 I2
2BD030 R1.5 6 50 3
2BDO30E R1.5 6 251 3
x| 2BDO30F R1.5 6 100 3
2BD040 R20 8 75 4
2BDO40F R20 8 100 4 I

2BD Recommendations for Cutting Conditions - | I

| 545CS50C  [SCMP20PDSSPDS3SKD11|  NAKBO | skbet | d> /
| tesovaso | WRC20-35 | mResstas | WRcasTss |
| erk e [ wrn Jore [Pk et [ krk ] Feed ]

30000 800 40000 800 36000 800 32000 600
2BD 0000 1000 38000 1000 25000 1000 21000 800
35000 1200 35000 1200 18000 1200 16000 850
33000 1400 32000 1400 15000 1500 12800 900
30000 1500 30000 1500 12000 1500 10000 900
30000 1000 30000 800 12000 500 10000 900
25000 800 25000 6000 12000 300 10000 900
25000 1200 5000 1000 9000 800 8000 900
25000 900 25000 750 9000 500 8000 900

XY=0.02R Z=0.01R XY= 0.01R Z=0.02R




SMG Ball Nose End Mills
A& 4m f4 kL 4R 42 FA B 3R &% 7]

2BCO10
2BCO15
2BC020
2BCO30
2BC0O40
2BC0O60
2BC080
2BC100
2BC120

RO5 3
RO.75 4
R1.0 6
R15 6
R20 8
R3.0 12
R40 16
R5.0 20
R6.0 24

-_—

NOOOORRRARREA

2BC Recommendations for Cutting Conditions

WORK Material

Order Code

2BCO10
2BCO15
2BC020
2BCO30
2BCO40
2BCO60
2BCO80
2BC100
2BC120

WORK Material

Order Code

2BCO10
2BCO15
2BC020
2BCO30
2BC040
2BCO60
2BCO80
2BC100
2BC120

D : Diameter

M9 | mosi | zeMg
I R R
TN I T N BT

28000
26000
25000
13000
10000
6500
5000
4000
3300

830
800
800
1000
1000
1000
1200
1200

700
750
720
400
500
500
600
600
700

XY=01R Z=0.01R

8000

26000
24000

22000
21600
12800
10800

8000
8000

5300

800
1000
1000
1000
1200
1200

680
670
650
500
640
640
640
640
780

24000
23000
25000
27000
16000
13500
10000
10000

6600

670
660
600
640
800
800
800
800
960

2BC




