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CBN
Cubic Boron 

Nitride

V max
High Speed Roughing Semi-Finishing

D 0 / -0.01 mm
R ± 0.005 mm
d h4

Super-FinishingFinishing

HRC
72

No. of 
Teeth

2

Rake
Angle

Negative

Size Effective Underneck Using Length by Draft Angle
ID Code Item Code Z D R ln l dn L d 0.5° 1° 1.5° 2° 3°
CB001 CBN-EPSB-2002-0.5-F

2

0.2 0.1
0.5

0.12 0.18

50
4

0.67 0.70 0.72 0.75 0.80
CB002 CBN-EPSB-2002-1-F 1 1.19 1.24 1.28 1.32 1.38
CB003 CBN-EPSB-2003-0.75-F

0.3 0.15
0.75

0.18 0.27
0.95 0.99 1.02 1.05 1.10

CB004 CBN-EPSB-2003-1.5-F 1.5 1.73 1.79 1.83 1.88 2.03
CB005 CBN-EPSB-2004-1-F

0.4 0.2
1

0.24 0.37
1.21 1.25 1.29 1.32 1.38

CB006 CBN-EPSB-2004-2-F 2 2.25 2.31 2.37 2.43 2.68
CB007 CBN-EPSB-2005-1.5-F

0.5 0.25
1.5

0.3 0.47
1.73 1.78 1.83 1.87 2.00

CB008 CBN-EPSB-2005-3- 3 3.28 3.36 3.46 3.62 3.99
CB009 CBN-EPSB-2006-1.5-F

0.6 0.3
1.5

0.36 0.57
1.73 1.78 1.82 1.86 1.98

CB010 CBN-EPSB-2006-3-F 3 3.28 3.36 3.46 3.61 3.97
CB011 CBN-EPSB-2008-2.5-F

0.8 0.4
2.5

0.48 0.77
2.76 2.83 2.89 2.99 3.28

CB012 CBN-EPSB-2008-5- 5 5.33 5.48 5.72 5.99 6.60
CB014 CBN-EPSB-2010-2.5-F

1 0.5
2.5

0.6 0.96
2.77 2.84 2.89 3.00 3.28

CB015 CBN-EPSB-2010-5-F 5 5.34 5.50 5.74 5.99 6.60
CB013 CBN-EPSB-2010-10- 10 10.50 10.95 11.44 11.98 13.23
CB017 CBN-EPSB-2015-5-F

1.5 0.75
5

0.9 1.44
5.36 5.53 5.75 6.00 6.58

CB016 CBN-EPSB-2015-10- 10 10.54 10.98 11.46 11.98 13.22
CB020 CBN-EPSB-2020-5-F

2 1
5

1.2 1.92
5.38 5.56 5.77 6.01 6.56

CB018 CBN-EPSB-2020-10-F 10 10.58 11.01 11.48 11.99 13.20
CB019 CBN-EPSB-2020-20- 20 55 21.00 21.90 22.88 23.96 x

x = no contactF Fine Type ≤ 5x D

Strong Type > 5x D

dn

Dl
ln

d

L

R
12°
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CBN-EPSB | Epoch CBN Ball End Mill

Epoch CBN End Mill for high hardened materials



CBN
Cubic Boron 

Nitride

V max
High Speed Semi-FinishingRoughing Finishing

HRC
72

No. of 
Teeth

2

D 0 / -0.01 mm
CR ± 0.005 mm
d h4

Super-Finishing

Rake
Angle

Negative

Size Effective Underneck Using Length by Draft Angle
ID Code Item Code Z D CR ln l dn L d 0.5° 1° 1.5° 2° 3°
CB021 CBN-EPSR-2002-0.5-005

2

0.2

0.05

0.5
0.07 0.18

50
4

0.67 0.70 0.73 0.76 0.81
CB022 CBN-EPSR-2002-1-005 1 1.19 1.24 1.28 1.32 1.39
CB023 CBN-EPSR-2003-0.75-005

0.3
0.75

0.11 0.27
0.96 0.99 1.03 1.06 1.12

CB024 CBN-EPSR-2003-1.5-005 1.5 1.74 1.79 1.84 1.89 2.06
CB025 CBN-EPSR-2004-1-005

0.4
1

0.14 0.37
1.22 1.26 1.30 1.34 1.40

CB026 CBN-EPSR-2004-2-005 2 2.25 2.32 2.38 2.46 2.73
CB027 CBN-EPSR-2005-1.5-01

0.5

0.1

1.5
0.18 0.47

1.74 1.79 1.84 1.88 2.05
CB028 CBN-EPSR-2005-3-01 3 3.28 3.37 3.48 3.65 4.04
CB029 CBN-EPSR-2006-1.5-01

0.6
1.5

0.21 0.57
1.74 1.79 1.84 1.88 2.05

CB030 CBN-EPSR-2006-3-01 3 3.28 3.37 3.48 3.65 4.04
CB031 CBN-EPSR-2008-2.5-01

0.8
2.5

0.28 0.77
2.77 2.84 2.91 3.05 3.37

CB032 CBN-EPSR-2008-5-01 5 5.34 5.51 5.76 6.04 6.69
CB034 CBN-EPSR-2010-2.5-02

1

0.2

2.5
0.35 0.96

2.78 2.85 2.93 3.06 3.37
CB035 CBN-EPSR-2010-5-02 5 5.35 5.53 5.78 6.05 6.69
CB033 CBN-EPSR-2010-10-02 10 10.51 10.97 11.48 12.03 13.33
CB037 CBN-EPSR-2015-5-02

1.5
5

0.53 1.44
5.38 5.58 5.83 6.11 6.75

CB036 CBN-EPSR-2015-10-02 10 10.56 11.03 11.53 12.09 13.39
CB040 CBN-EPSR-2020-5-02

2
5

0.7 1.92
5.40 5.63 5.88 6.16 6.82

CB038 CBN-EPSR-2020-10-02 10 10.61 11.08 11.59 12.15 13.45
CB039 CBN-EPSR-2020-20-02 20 55 21.04 21.97 22.99 24.11 x

x = no contact

dn

Dl
ln

d

L

CR
12°

© 2014 Hitachi Tool Engineering Europe GmbH
Errors and alterations excepted · Änderungen und Irrtum vorbehalten

3

CBN-EPSR | Epoch CBN Radius End Mill

Epoch CBN End Mill for high hardened materials



Comparison of application fi elds

Double-Face Effect of new Shape prevents shape from deteriorating

The Effect of CBN-EPSB Flute Shape:

Roughing

Super
Finishing

Finishing

Semi
Finishing

Competitor-CBN

HRC50 HRC60
Workpiece Hardness (HRC)

Hitachi-Epoch-CBN-EPSx

Hitachi-Carbide-EPSB
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Epoch CBN End Mill for high hardened materials

CBN-EPSB/EPSR | Epoch CBN Ball/Radius End Mill



Comparison of tool wear state
Cutting length: 100 m, oil mist

Hitachi Tool CBN-EPSB Competitor A

No fl ank wear Large fl ank wear

Competitor B Competitor C

Large fl ank wear Large fl ank wear

Company Item R
Hitachi Tool Epoch-CBN

0.5Competitor A
Competitor CBNCompetitor B

Competitor C

Comparison of fi nish cutting accuracy:

Depth of Cutting: 0.05 mm

10°
Depth of Cutting: 0.05 mm

n = 40,000 min-1

Vf = 2,400 mm/min
Z = 0.05 mm

Vc = 125 m/min
fz = 0.03 mm/tooth
Mist blow

Machine: Sodick MC430L
W = 1.2379 (HRC62)
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Epoch CBN End Mill for high hardened materials

CBN-EPSB/EPSR | Epoch CBN Ball/Radius End Mill



Comparison of fi nish surface roughness

High performance compared 
with the competitors

Comparison of cutting error

0.049
0.046 0.045 0.0450.046

0.022

0.038
0.033

0.045

Hitachi Tool CBN-EPSB

Hitachi Tool CBN-EPSB

Competitor A

Competitor A

Competitor B

Competitor B

Competitor C

Competitor C

0.06

0.05

5

0.04
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2

0.01

1

0

0

1 m 100 m 200 m

Theoretical depth of cut

C
ut

ti
ng

 s
ur

fa
ce

 r
o

ug
hn

es
s 

(R
z)

µm

100 mCutting length:

Cutting length:

200 m

Depth 
of cut
(mm):
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Epoch CBN End Mill for high hardened materials

CBN-EPSB/EPSR | Epoch CBN Ball/Radius End Mill



Direct milling: Comparison of performance from roughing to fi nishing

Material: 1.2379 (HRC62)

Tool = R 1 mm

n = 31,800 min-1 
Vc = 100 m/min 
Vf = 3,180 mm/min 
fz = 0.05 mm/tooth 
ap = 0.05 mm 
ae = 0.15 mm

Dry (Air Blow)

Tool = R 0.5 mm

n = 40,000 min-1 
Vc = 125 m/min 
Vf = 2,000 mm/min 
fz = 0.025 mm/tooth 
ap = 0.03 mm 
ae = 0.09 mm 

Dry (Air Blow)

Competitor A
2 pockets

Epoch-CBN
2 pockets

Competitor C
1 pocket

Competitor A
400 m fl at milling

Epoch-CBN
400 m fl at milling

Competitor C
400 m fl at milling

Finishing

Roughing
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Epoch CBN End Mill for high hardened materials

CBN-EPSB/EPSR | Epoch CBN Ball/Radius End Mill
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