Model Number

1002-002003
1002-002005
1002-005003
1002-005005
1003-002005
1003-002010
1003-005005
1003-005010
1004-002005
1004-002015
1004-005005
1004-005015
1005-002005
1005-002015
1005-005005
1005-005015
1006-002010
1006-002015
1006-005010
1006-005015
1008-002010
1008-002020
1008-005010
1008-005020
1010-002010
1010-002020
1010-002030
1010-005010
1010-005020
1010-005030
1010-010010
1010-010020
1010-010030
1015-002030
1015-005030
1015-010030
1020-002040
1020-002060
1020-005040
1020-005060
1020-010040
1020-010060

Note:

WORK MATERIAL

Outside
Diameter
(mm)

0.2

0.3

0.4

0.5

0.6

0.8

1.5

Corner
Radius
(mm)

R0.02

R0.05

R0.02

R0.05

R0.02

R0.05

R0.02

R0.05

R0.02

R0.05

R0.02

R0.05

R0.02

R0.05

RO.1
R0.02

R0.05
RO.1

R0.02

R0.05

RO.1

Effective
Length
(mm)

0.3
0.5
0.3
0.5
0.5
1

0.5
1

0.5
1.5
0.5
1.5
0.5
1.5
0.5
1.5
1

1.5
1

—_
[$;]

DO RO R WWLWWN =W =W =N =N

Spindle
Speed
(min™)
60,000
60,000
60,000
60,000
40,000
40,000
40,000
40,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000

HARDENED STEELS

Axial Depth ' Radial Depth
(mm) (mm)

ELMAX
(58~62HRC)
Feed ap
Rate
(mm/min)
80 MAX | 0.003
80 MAX  0.003
80 MAX | 0.003
80 MAX  0.003
80 MAX | 0.004
80 MAX | 0.004
80 MAX = 0.004
80 MAX | 0.004
80 MAX = 0.005
80 MAX | 0.005
100 MAX | 0.005
100 MAX | 0.005
90 MAX | 0.005
90 MAX = 0.005
100 MAX  0.01
100 MAX  0.01
100 MAX | 0.005
100 MAX | 0.005
110 MAX = 0.01
110 MAX  0.01
125 MAX | 0.005
125 MAX | 0.005
140 MAX = 0.01
140 MAX  0.01
150 MAX | 0.005
150 MAX | 0.005
150 MAX | 0.005
165 MAX  0.01
165 MAX  0.01
165 MAX  0.01
185 MAX = 0.01
185 MAX  0.01
185 MAX = 0.01
225 MAX | 0.005
250 MAX | 0.01
280 MAX = 0.01
300 MAX = 0.005
300 MAX = 0.005
330 MAX  0.01
330 MAX  0.01
375MAX  0.01
375MAX  0.01

ae

0.01
0.01
0.01
0.01
0.015
0.015
0.015
0.015
0.02
0.02
0.02
0.02
0.025
0.025
0.025
0.025
0.03
0.03
0.03
0.03
0.04
0.04
0.04
0.04
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.075
0.075
0.075
0.1
0.1
0.1
0.1
0.1
0.1

Spindle
Speed
(min™)
60,000
60,000
60,000
60,000
40,000
40,000
40,000
40,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000

Axial Depth  Radial Depth
(mm) (mm)

HARDENED STEELS
HAP10
(62~65HRC)
Feed ap
Rate
(mm/min)
20 MAX  0.003
20 MAX | 0.003
20 MAX  0.003
20 MAX | 0.003
20 MAX  0.004
20 MAX  0.004
20 MAX  0.004
20 MAX  0.004
20 MAX = 0.005
20 MAX | 0.005
60 MAX | 0.005
60 MAX | 0.005
25 MAX | 0.005
25 MAX  0.005
60 MAX  0.01
60 MAX  0.01
30 MAX | 0.005
30 MAX | 0.005
65 MAX | 0.01
65MAX  0.01
40 MAX = 0.005
40 MAX | 0.005
85MAX | 0.01
85MAX  0.01
50 MAX | 0.005
50 MAX  0.005
50 MAX | 0.005
100 MAX  0.01
100 MAX  0.01
100 MAX  0.01
150 MAX = 0.01
150 MAX  0.01
150 MAX | 0.01
75MAX | 0.005
150 MAX | 0.01
225 MAX  0.01
100 MAX | 0.005
100 MAX | 0.005
200 MAX | 0.01
200 MAX = 0.01
300 MAX  0.01
300 MAX  0.01
)

-Decrease both spindle speed and feed rate proportionally when the milling parameters exceed the machine’s
maximum spindle speed.

-Recommend oil mist to avoid tool damage.

ae

0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.006
0.006
0.02
0.02
0.008
0.008
0.025
0.025
0.01
0.01
0.03
0.03
0.012
0.012
0.04
0.04
0.015
0.015
0.015
0.04
0.04
0.04
0.05
0.05
0.05
0.025
0.05
0.075
0.03
0.03
0.07
0.07
0.1
0.1
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2 Flutes CBN Long Neck Radius End Mills

— -
Size 0.1~¢3

Additional 4 models
CB“'I.erooo DDE NS E
. 0" A \ J v,

CR=0.03 CRz0.05

Material Applications (% Highly Recommended @ Recommended O Suggested)
Work Material

Carbon | Alloy  Prehardened Hardened Steels Castlron Aluminum  Graphite = Copper | Plastics =~ Glass | Titanium = Heat  Cemented Hard Britle
" Steels | Steels | Steels Aloys PIFi||ed Aloys Ris"istam Carbide M(No"n-)
3mm Shark lastics oys etallic
. Sggg SKSfUSSCM m ~B50HRC ~55HAC ~ BOHRC  ~ 65HRC ~ 70HRC I Y Materilals
—
~ )
JDC-PCD O L] L] L] ® L]
Series
. Label Sample . Ci\ gi — Bt
o). CB-LEL010-003020 reeor ¢ 33 .
— e WG DRGS0 IR s T ] | ;f
Square #001 ¢ D0.997 R+0.001/0.000 | E
) 5]
/2 Diameter and Corner R accuracy measurements are E
Long Neck |8 printed on the label to support High Precision milling. The shank taper angle shown is not an exact value and to avoid <
squ contact with the work piece, we recommend the user controls
— the precise value of this angle. Shank taper angle should not
e make contact with the work piece. Incined angle
J . .
oeves |2, Various lineup from #0.1to 3
Redus |
—\m
Taper Neck
Radius
:j
—
Ball / Long
Shark Ball
-
Y
Long Neck |oo
Bal 8
J
0
T e CBN-LRF2000/4000 Common features
- Y,
— N "= g N N
ver B High rigidity cutting edge Sharp cutting edge
—
— Super negative rake angle from the cutting edge The cutting edge is outstandingly sharp even with
Barrel at the tip point to peripheral cutting edge. the super negative rake angle.
- Less damage when milling hard materials.
Spiral
V Cutter
)
—
Drill
)

Technical Data
_
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Fuel cell separator mold

2 Flutes CBN-LRF @1 X CR0.1 X EL1 SKH51 (63HRC)

After finishing of crank shape  After finishing of wave shape
(Milling tirge 10h 23min)p (Milling tir%e 2h 58min)p CB“'I'RF 2000
e —————
. F—
Size 1 80 X 80 X 40 mm
Spindle = Feed Cycle
Process Tool Speed  Rate A”(Orche oy 2y Coolant  Time
(min™  (mm/min) (h:m:s)
Roughing HLRS #1 X CR0.3 X EL2 10,900 710 - 0.03 0.27 Air Blow 2:43:45
Semi-finishing HLRS ¢1 % CR0.2 X EL2 10,900 710 0.015 0.03 0.1 3:07:09
IFinishing CBN-LRF 91 x CR0.1 X EL1 | 30,000 525 0.005 0.01 0.1 Oil Mist = 13:21:57 I
Total 19:12:51
CBN bottom surface finishing
STAVAX (52HRC
2 Flutes CBN-LRF 2 X CRO.1 X EL1 ( )
4 N

CBN-LRF 2000

Bottom
28 surface
= milling

Size 1 60 X 35 X 20 mm

Surface roughness Ra 0.03 um

N S
Roughing HRRS ¢6 X CR1 6,000 4,000 0.3 2.7 0:03:00
Semi-finishing HRRS ¢6 X CR1 15,000 7,000 0.03 0.03 0:04:00
Semi-finishing HSBR1.5 30,000 1,200 0.05 0.05 0:13:00
Semi-finishing HSB R1 30,000 1,000 0.01 0.01 1:20:00
Finishing CBN-LBSF R1 30,000 1,000 0.003 0.003 4:30:00
Semi-finishing HLRS ¢2 < CR0.1 X EL4 20,000 2,000 0.04 0.2 0:05:00
Semi-finishing CBN-LRF ¢2 x CR0.1 x EL4 20,000 1,200 0.02 0.15 0:13:00
Finishing CBN-LRF ¢2 x CR0.1 x EL4 25,000 1,000 0.01 0.1 0.38:00
Finishing HSB RO.1 10,000 50 0.01 - 0:.07:00

Total 7:13:00

-

0
Y
[=8

c
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Long Neck
| Radius
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2 Flutes CBN Long Neck Radius End Mills

Square

Taper Neck
Radius

|

Ball / Long
Shark Ball

lieg

Spiral
V Cutter

Technical Data
_

Pocket milling
2 Flutes CBN-LRF @2 X CR0.02 X EL4

CBN-LRF Competitor Tool
After milling 3 pockets | After milling 2 pockets

Peripheral relief

Wearing Width (mm)

HAP10 (65HRC)

—+—CBN-LRF -~ Competitor Tool

0.20

Large tool damage
/. Stop milling

0.16

0.12

0.08

0.04

1 Pocket

Pocket Size : 15 X 15 X 0.3 mm
Coolant : Qil Mist

2 Pockets

3 Pockets

Less tool damage on 65HRC high speed steel!

Spindle Speed Feed Rate a a. .
Tool ¥ (min"? (mm/min) (mm) (mm) Cycle Time
CBN-LRF @2 X CR0.02 X EL4 16,000 530 0.005 04 59 min / pocket

LED mold

2 Flutes CBN-LRF 0.4 X CR0.02 X EL1

ELMAX (62HRC)

Work Size : 80 X 80 X 10 mm

Coolant : Qil Mist

Less tool damage after 10 hours’ milling!

Spindle Speed = Feed Rate a a, |
Tool Process P (mm/min) (mm) (mm)  CycleTime
CBN-LRF ¢0.4 X CR0.02 X EL1  Finishing 38,000 600 0.01 0.01 10h




Total 143 models *Shank taper angle Bta is only for reference. Unit (mm)

Model Qutside Corper Effective Length 'Neck Taper Overall §hank Suggest'ed Effective Length by Inclined Angles
Ny Diameter Radius = Length = of Cut ' Diameter Angle Length Diameter' Retail Price
®D CR 2, 2 ®d, Bta L od ¥ 30 10 1°30" 2° 3°
CBN-LRF 2001-002002 0.2 50 4 44500 0.20|/0.20 0.20 0.20 0.21
CBN-LRF 2001-002003 R0O.02 0.3 50 4 45200 0.30 0.30 0.30 0.30 0.33
CBN-LRF 2001-002005 0.5 50 4 46,500 050050 051 053 0.58
0.1 0.04 0.09 15°
CBN-LRF 2001-003002 0.2 50 4 42500 0.20 0.20 0.20 0.20 0.21
CBN-LRF 2001-003003 R0O.03 0.3 50 4 43,200 0.30/0.30 0.30 0.30 0.33
CBN-LRF 2001-003005 0.5 50 | 4 44500 050|050 051 053 0.58
CBN-LRF 20015-002X2 0.2 50 4 44500 0.20|/0.20 0.20 0.20 0.21
CBN-LRF 20015-002X3 RO.02 0.3 50 4 45200 0.30 0.30 0.30 0.30 0.33
CBN-LRF 20015-002X5 0.5 50 4 46,500 050050 051 053 0.58
0.15 0.06 0.14 15°
CBN-LRF 20015-003X2 0.2 50 4 42500 0.20 0.20 0.20 0.20 0.21
CBN-LRF 20015-003X3 R0O.03 0.3 50 4 43,200 0.30/0.30 0.30 0.30 0.33 @
CBN-LRF 20015-003X5 0.5 50 | 4 44500 050|050 051 053 0.58 Series
CBN-LRF 2002-002005 05 50 4 33900 0.50|/0.50 051 053 0.58
CBN-LRF 2002-002X75 R0O.02 0.75 50 4 34400 0.75/0.76 0.79 0.82 0.89
CBN-LRF 2002-002010 1 50 4 34900 1.00/1.03 1.07 1.11 1.20
CBN-LRF 2002-003005 0.5 50 4 30500 0.50 050 051 053 0.58
CBN-LRF 2002-003X75 0.2 R0.03 0.75 0.08 0.19 15° 50 4 30,900 0.75 0.76/0.79 0.82 0.89
CBN-LRF 2002-003010 1 50 4 31400 1.00/ 1.08 1.07 1.11 1.20
CBN-LRF 2002-005005 05 50 4 30500 050050 051 053 057
CBN-LRF 2002-005X75 RO.05 0.75 50 4 30900 0.75|/0.76 0.79 0.82 0.88 o
CBN-LRF 2002-005010 1 50 4 31400 100 1.03 106 1.0 1.19| |Elmis
CBN-LRF 20025-005X5 0.5 50 4 30500 050 050 051 053 057 ‘
CBN-LRF 20025-X5X75 0.25 R0.05 0.75 0.1 024 15 B0 | 4 30900 0.75 0.76 0.79 0.82 0.88
CBN-LRF 20025-X5010 1 50 4 31400 1.00 1.083 1.06 1.10 1.19
CBN-LRF 2003-001010 RO.01 1 50 4 33900 1.02|1.06 1.10 1.14 1.24
CBN-LRF 2003-002005 0.5 50 | 4 33500|/0.51|053 055 057 062
CBN-LRF 2003-002X75 0.75 50 4 33700 0.77/0.79 082 086 0.93
CBN-LRF 2003-002010 RO.02 1 50 4 33900 1.02 1.06 1.10 1.14 1.24
CBN-LRF 2003-002015 1.5 50 4 34400 154160 165 1.72 1.86
CBN-LRF 2003-002020 2 50 4 34900 2.05 2.12 220 228 247
CBN-LRF 2003-003005 0.5 50 4 30,100 0.51/0.53 055 057 062
CBN-LRF 2003-003X75 0.3 0.75 0.13 028 15° 50 4 30,300/ 0.77/0.79 082 085 0.93
CBN-LRF 2003-003010 R0O.03 1 50 4 30500 1.02/1.06 1.10 1.14 1.24
CBN-LRF 2003-003015 1.5 50 4 30900 154 160 165 1.72 1.86
CBN-LRF 2003-003020 2 50 4 31,300 205 2.12 220 228 247
CBN-LRF 2003-005005 0.5 50 4 30,100 0.51 052 054 056 061
CBN-LRF 2003-005X75 0.75 50 4 30300 0.76/0.79 082 085 0.92
CBN-LRF 2003-005010 RO.05 1 50 4 30500 1.021.06 1.10 1.14 1.23
CBN-LRF 2003-005015 1.5 50 4 30900 154159 165 1.71 185
CBN-LRF 2003-005020 2 50 4 31,300 2.05 2.12 220 228 246

Next Page =



Unit (mm)
Shank

Model Qutside Corr)er Effective Length 'Neck Taper Overall $hank Suggestgd Effective Length by Inclined Angles
Ny Diameter Radius = Length = of Cut 'Diameter Angle Length Diameter Retail Price
®D CR 2, 2 od, Bta L od ¥ 30 10 1230’ 20 3
CBN-LRF 2004-002005 0.5 50| 4 31,800 051 053|055 057 0.62
CBN-LRF 2004-002010 RO.02 1 50 4 32,000 1.02 1.06/1.10 1.14 1.24
CBN-LRF 2004-002015 ) 1.5 50| 4 32400 153 1859|164 1.71 1.85
CBN-LRF 2004-002020 2 50 4 32,800 2.05 2.12 220 228 247
CBN-LRF 2004-003005 0.5 50 | 4 28,600 051 053|055 057 0.62
CBN-LRF 2004-003010 RO.03 1 50 4 28,800 1.02 1.06 1.10 1.14 1.24
CBN-LRF 2004-003015 1.5 50| 4 28800 153 159|164 1.71 1.85
CBN-LRF 2004-005005 0.4 05 024 038 15" B0 4 28600 051 052 054 056 0.61
CBN-LRF 2004-005010 1 50| 4 28,800 1.02 1.06|1.10 1.14 1.23
CBN-LRF 2004-005015 RO.05 1.5 50 4 28800 153 158164 1.70 1.84
CBN-LRF 2004-005020 2 50 | 4 28,800 2.05 2.12|2.20 2.28 2.46
CBN-LRF 2004-005040 4 50 4 29800 4.11 426 441 458 495
CBN-LRF 2004-010005 0.5 50 | 4 28,600 050 052|054 056 0.60
E CBN-LRF 2004-010010 RO.1 1 50 4 28,800 1.02 1.06 1.09 1.13 1.22
Series CBN-LRF 2004-010015 1.5 50| 4 28,800 153 158|164 1.70 1.83
CBN-LRF 2005-001010 RO.01 | 1 50 4 26400 1.02 1.06/1.10 1.14 1.24
CBN-LRF 2005-002005 0.5 50| 4 26,100 0.51 053|055 057 0.62
CBN-LRF 2005-002010 RO.02 1 50 4 26,400 1.02 1.06 1.10 1.14 1.24
CBN-LRF 2005-002015 ’ 1.5 50| 4 26,600 153 159|164 1.71 1.85
CBN-LRF 2005-002020 2 50 4 26,800 2.05 2.12 220 228 247
CBN-LRF 2005-003005 0.5 50 | 4 23500 051 053|055 057 0.62
CBN-LRF 2005-003010 RO.03 1 50 4 23,700 1.02 1.06|1.10 1.14 1.24
CBN-LRF 2005-003015 ) 1.5 50| 4 23900 153 159|164 1.71 1.85
CBN-LRF 2005-003020 0.5 2 0.3 048 15|50 4 24,100 205 2.12 220 228 247
CBN-LRF 2005-005005 0.5 50| 4 23500 051 052054 056 0.61
Long Neck | CBN-LRF 2005-005010 RO.05 1 50 4 23,700 1.02 1.06 1.10 1.14 1.23
Radis | CBN-LRF 2005-005015 ) 1.5 50| 4 23900 153 158|164 1.70 1.84
¢ CBN-LRF 2005-005020 2 50 4 24,100 2.05 2.12 2.20 2.28 2.46
CBN-LRF 2005-010005 0.5 50 | 4 23,500 050 052|054 0.56 0.60
CBN-LRF 2005-010010 RO.1 1 50 4 23,700 1.02 1.06/1.09 1.13 1.22
CBN-LRF 2005-010015 ’ 1.5 50| 4 23900 153 158|164 1.70 1.83
CBN-LRF 2005-010020 2 50 4 24,100 2.05 2.12 2.19 227 245
CBN-LRF 2006-002005 0.5 50| 4 26,100 0.51 053|055 057 0.62
CBN-LRF 2006-002010 RO.02 1 50 4 26,400 1.02 1.06/1.10 1.14 1.24
CBN-LRF 2006-002015 1.5 50| 4 26,600 153 159|164 1.71 1.85
CBN-LRF 2006-005005 0.5 50 4 23500 051 052 054 056 0.6]1
CBN-LRF 2006-005010 1 .. B0 4 23,700 1.02 1.06 1.10|1.14 1.23
CBN-LRF 2006-005015 08 FO-05 15 03 058 15 55 4 53900 153 158 164 1.70 1.84
CBN-LRF 2006-005030 3 50| 4 26,100 3.08 3.19/3.30 343 3.71
CBN-LRF 2006-010005 0.5 50 4 23500 050 052 054 0.56 0.60
CBN-LRF 2006-010010 RO.1 1 50| 4 23,700 1.02 1.06/1.09 1.13 1.22
CBN-LRF 2006-010015 1.5 50 4 23900 153 158 164 1.70 1.83
CBN-LRF 2008-002010 1 50| 4 26,600 1.02 1.06|/1.10 1.14 1.24
CBN-LRF 2008-002015 RO.02 1.5 50 4 26,600 153 159 164 1.71 1.85
CBN-LRF 2008-002020 ’ 2 50| 4 26,600 2.05 2.12|2.20 228 247
CBN-LRF 2008-002050 5 50| 4 |30,100/5.15 | 5.33|5.52|5.73 | 6.20
CBN-LRF 2008-005010 1 50| 4 23900 1.02 1.06|/1.101.14 1.23
CBN-LRF 2008-005015 1.5 ./ B0 4 23900 153 158 164 1.70 1.84
CBN-LRF 2008-005020 0.8 |[RD.OS 2 05607815 50| 4 23,900 2.05 2.12|2.20 2.28 2.46
CBN-LRF 2008-005050 5 BO | 4 |27,000|5.156|5.33|6.52|5.73|6.19
CBN-LRF 2008-010010 1 50| 4 23900 1.02 1.06/1.09 1.13 1.22
CBN-LRF 2008-010015 RO.1 1.5 50| 4 23900 153 158|164 1.70 1.83
CBN-LRF 2008-010020 ) 2 50 | 4 23,900 2.05 2.12|/2.19 227 245
CBN-LRF 2008-010050 5 50| 4 27,000 5.15 b.32 552 572 6.18
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Model
Number

CBN-LRF 2010-002010
CBN-LRF 2010-002020
CBN-LRF 2010-002030
CBN-LRF 2010-002050
CBN-LRF 2010-005010
CBN-LRF 2010-005020
CBN-LRF 2010-005030
CBN-LRF 2010-005050
CBN-LRF 2010-010010
CBN-LRF 2010-010020
CBN-LRF 2010-010030
CBN-LRF 2010-010050
CBN-LRF 2010-020010
CBN-LRF 2010-020020
CBN-LRF 2015-002030
CBN-LRF 2015-002040
CBN-LRF 2015-002060
CBN-LRF 2015-005030
CBN-LRF 2015-005040
CBN-LRF 2015-005060
CBN-LRF 2015-010030
CBN-LRF 2015-010040
CBN-LRF 2015-010060
CBN-LRF 2015-030045
CBN-LRF 2020-002040
CBN-LRF 2020-002060
CBN-LRF 2020-002080
CBN-LRF 2020-002100
CBN-LRF 2020-003030
CBN-LRF 2020-005040
CBN-LRF 2020-005060
CBN-LRF 2020-005080
CBN-LRF 2020-005100
CBN-LRF 2020-010040
CBN-LRF 2020-010060
CBN-LRF 2020-010080
CBN-LRF 2020-010100
CBN-LRF 2020-020040
CBN-LRF 2020-020060
CBN-LRF 2020-020080
CBN-LRF 2020-020100
CBN-LRF 2020-050040
CBN-LRF 2020-050060
CBN-LRF 2020-050080
CBN-LRF 2020-050100
CBN-LRF 2030-005060
CBN-LRF 2030-010060
CBN-LRF 2030-020060
CBN-LRF 2030-050060

% Additional model

Outside
Diameter
oD

1.5

Corner
Radius
CR

R0O.02

RO.05

RO.1

RO.2

R0O.02

RO.05

RO.1

RO.3

R0.02

RO.03

RO.05

RO.1

RO.2

RO.5

RO.05
RO.1
RO.2
RO.5

Effective Length

Length
2\

OO0 NMNODDOPOODO,OWMOPAMWOOOAMDPMDIDMWODMWODMWN—0WN—0WMN—0 WMN—

Neck
of Cut  Diameter
2 odi

0.7 0.98

1 1.46

1.2 197

0.7 294

15°

15°

15°

15°

Overall  Shank = Suggested

Length Diameter' Retail Price

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

@d

OO0 0 MDDDDNDNNDNDNDNDADNDSDNDNDNDDNDNDDNDNANDNDNANMDNANADNMDNDNDNDNDDNDNDNMNAMDNMNDNDNMNDNNMND

¥ 30

24,400 1.03
24,400 2.06
24,400 3.09
27600 5.16
21,900 1.03
21,900 2.06
21,900 3.09
24800 5.16
21,900 1.02
21,900 2.06
21,900 3.09
24800 5.16
21,900 1.02
21,900 2.05
28,700 3.13
28,700 4.17
28,700 6.23
25800 3.13
25800 4.16
25,800 6.23
25800 3.13
25800 4.16
25,800 6.23
25,800 4.67
29,600 4.15
29,600 6.21
31,300 8.28
33,000 10.35
26,600 3.11
26,600 4.15
26,600 6.21
28,150 8.28
29,700 10.35
26,600 4.14
26,600 6.21
28,150 8.28
29,70010.35
26,600 4.14
26,600 6.21
28,150 8.28

1
1.06
2.13
3.20
5.34
1.06
2.13
3.20
5.34
1.06
2.13
3.20
5.34
1.05
2.12
3.24
4.31
6.45
3.24
4.31
6.45
3.24
4.31
6.45
4.83
4.29
6.43
8.57
10.71
3.22
4.29
6.43
8.57
10.71
4.29
6.43
8.57
10.70
4.28
6.42
8.56

Unit (mm)

Effective Length by Inclined Angles

1°30° 2 3
1.10 1.15 1.24
221 2.30 248
3.32 345 3.73
554 574 6.21
1.10 1.14 1.23
221 229 248
3.32 344 3.72
5.53 b.74 6.21
1.09 1.13 1.22
220 2.28 247
3.31 343 3.71
5.53 5.73 6.20
1.08 1.12 1.20
2.19 227 244
3.36 349 3.77
447 464 502
6.69 6.94 7.50
3.36 348 3.77
447 463 501
6.68 6.93 7.50
3.35 348 3.76
446 4.63 5.00
6.68 6.93 7.48
498 5.17| 557
4.45 462 4.99
6.67 6.92 7.48
8.88 9.22 9.97
11.1011.5212.45
3.34 347 3.75
445 461 4.99
6.66 6.91 7.47
8.88 9.21 9.96
11.1011.51 1245
444 460 4.98
6.66 6.90 7.46
8.87| 9.20 9.95
11.0911.501243
443 459 495
6.65 6.89 7.44
8.86/ 9.19 9.92

29,700/10.3410.7011.0811.4912.41

26,600 4.13
26,600 6.20
28,150 8.27
29,700/10.33
34410 6.27
34410 6.27
34410 6.27
34410 6.26

4.26
6.40
8.54
10.68
6.49
6.49
6.48
6.46

440 455 4.88
6.61 6.85 7.37
8.83 9.15 9.85
11.0511.4512.34
6.72 6.98 7.54
6.72 6.97 7.53
6.71 695 751
6.68 6.91 7.44
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HEAT-TREATED STEELS / HARDENED STEELS HARDENED STEELS HARDENED STEELS
WORK MATERIAL STAVAX SKD11 HAP10 / HAP72
(~52HRC) (~62HRC) (~68HRC)

) . . ar ae . ar ae . ar ae
Outside Corner Effective Spindle  Feed Axial Radial Spindle = Feed Axial Radial Spindle = Feed Axial Radial

Model Number  Diameter Radius = Length =~ Speed & Rate Depth | Depth Speed = Rate Depth | Depth Speed = Rate Depth | Depth

(mm)  (mm)  (mm) (min") = (mm/min) G | G (min™)  (mm/min) G | G (min™)  (mm/min) G | G

2001-002002 02 30000 90 0002 001 30000 60 | 0002 | 001 30000 30 @ 0.002 0.005
2001-002003 RO.02 | 03 30000 90 0002 001 30000 60 @ 0.002 001 | 30000 30 0002 0.005
2001-002005 o 05 30000 90 | 0002 001 30000 60 0002 001 30000 30 | 0.002 0.005
2001-003002 02 30000 90 0002 001 30000 60 | 0002 001 30000 30  0.002 0.005
2001-003003 RO.O3 | 03 30000 90 0002 001 30000 60 @ 0.002 001 |30000 30 0002 0.005
2001-003005 05 30000 90 0002 001 30000 60 0002 001 30000 30 @ 0.02 0.005
20015-002X2 0.2 30,000 120 | 0.003 | 0015 30,000 90  0.003 0015 30000 60 | 0.002 0.01

. ’ 20015-002X3 RO.02 | 0.3 30000 120  0.003 0015 30000 90  0.03 0015 30,000 60 | 0.002 0.01
SIS 20015-002X5 05 30,000 120 | 0.003 | 0015 30,000 90  0.003 0015 30000 60 | 0.002  0.01
20015-003X2 015 0.2 30,000 120 @ 0.003 0015 30000 90  0.003 0015 30000 60 | 0.002 0.01
20015-003X3 RO.O3 | 03 30000 120 @ 0.003 0015 30000 90 @ 0.003 0.015 | 30,000 60 | 0.002  0.01
20015-003X5 05 30,000 120 @ 0.03 0015 30000 90 0003 0015 30000 60 | 0.002 0.01
2002-002005 0.5 30,000 140 | 0.03 002 30000 120 0003 002 30000 80 | 0.003 0.1
2002-002X75 RO.02 | 075 30,000 140 = 0003 002 30000 120 @ 0.03 002 | 30,000 80 | 0.003 0.01
2002-002010 1 30,000 140 | 0.003 002 |30,000 120 @ 0003 002 30000 80 | 0.003 001
2002-003005 05 30,000 140 @ 0.03 002 30000 120 0003 002 30000 80 | 0.03 0.1

- 2002-003X75 0.2 | R0.03 0.75 30,000 140 | 0.03 002 30000 120 0003 0.02 30,000 80 | 0.003  0.01
ars e 1B 2002-003010 1 30,000 140 @ 0.003 002 | 30,000 120 0003 0.2 30000 80  0.003 0.01
& 2002-005005 0.5 30,000 140 | 0.03 002 30000 120 0003 0.02 30000 80 | 0.003 0.01
2002-005X75 RO.05 075 30,000 140 & 0003 002 30000 120 = 0.03 002 30,000 80 | 0.003 0.01
2002-005010 1 30,000 140  0.003 0.2 |30,000 120 @ 0003 002 30000 80 0003 001
20025-005X5 0.5 30,000 190 = 0.004 003 30000 170 0004 003 30000 140  0.003 0015
20025-X5X75  0.25 | R0.05 0.75 30,000 190 | 0.004 0.03 30,000 170 & 0.004 003 30000 140  0.003 0015
20025-X5010 1 30,000 190 = 0.004 0.03 | 30,000 170 @ 0.004 0.3 30,000 140 0.003 0015
2003-001010 RO.OT | 1 30,000 185 | 0.003 @ 0.045 30,000 160 | 0.003 0.045 | 30,000 120 | 0.003 @ 0.02
2003-002005 0.5 30,000 185  0.03 0045 30,000 160 0.003 0045 30,000 120 | 0.003 0.02
2003-002X75 0.75 30,000 185 | 0.003 0045 30,000 160 0.003 0045 30,000 120 | 0.003 | 0.2
2003-002010 RO.02 1 30,000 185 @ 0.003 0.045 30,000 160 @ 0.003 0.045 30,000 120  0.003 0.02
2003-002015 1.5 30,000 185 | 0.03  0.045 30,000 160 = 0.003 0.045 30,000 120 | 0.003 @ 0.02
2003-002020 2 30,000 130  0.03  0.22 30,000 110 0.003 0.022 30,000 80 | 0.003 0.01
2003-003005 0.5 30,000 200 @ 0.004 0045 30,000 175 | 0.004  0.045 30,000 150 @ 0.003 002
2003-003X75 0.75 30,000 200 @ 0.004 0045 30,000 175 @ 0.004 0.045 30,000 150 @ 0.003 0.2
2003-003010 03 R0.03 | 1 30,000 200 @ 0.004 0.045 30,000 175 | 0.004 0.045 30,000 150 @ 0.003 0.2
2003-003015 15 30,000 200 @ 0.004 0045 30000 175 @ 0.04 0.045 30,000 150 = 0.003 0.02
2003-003020 2 30,000 140 | 0.004 0022 30,000 120 = 0.004 0022 30,000 110 | 0.003 | 0.01
2003-005005 0.5 30,000 240 0.005 0045 30,000 225 @ 0.005 0.045 30,000 210 @ 0.004 002
2003-005X75 0.75 130,000 240 | 0.005 0.045 30,000 225 | 0.005 0.045 30,000 210 @ 0.004 0.02
2003-005010 R0.05 | 1 30,000 240 | 0.005 0.045 30,000 225 @ 0.005 0.045 30,000 210 @ 0.004 0.02
2003-005015 15 30,000 240 | 0.005 0.045 30000 225 | 0.005 0.045 30,000 210 | 0.004 0.02
2003-005020 2 30,000 170 = 0.005  0.22 30,000 160 0.005 0.022 30,000 150 | 0.004  0.01
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WORK MATERIAL

Model Number

2004-002005
2004-002010
2004-002015
2004-002020
2004-003005
2004-003010
2004-003015
2004-005005
2004-005010
2004-005015
2004-005020
2004-005040
2004-010005
2004-010010
2004-010015
2005-001010
2005-002005
2005-002010
2005-002015
2005-002020
2005-003005
2005-003010
2005-003015
2005-003020
2005-005005
2005-005010
2005-005015
2005-005020
2005-010005
2005-010010
2005-010015
2005-010020
2006-002005
2006-002010
2006-002015
2006-005005
2006-005010
2006-005015
2006-005030
2006-010005
2006-010010
2006-010015

Outside ~ Corner
Diameter Radius
(mm)

0.4

0.5

0.6

(mm)

R0.02

R0.03

R0.05

RO.1

R0.01

R0.02

R0.03

R0.05

RO.1

R0.02

R0.05

RO.1

HEAT-TREATED STEELS / HARDENED STEELS
STAVAX

Effective Spindle

&
0.5
1
1.5
2
0.5
1
1.5
0.5
1
1.5
2
4
0.5
1
1.5
1
0.5
1
1.5
2
0.5
1
1.5
2
0.5
1
1.5
2
05
1
1.5
2
05
1
1.5
0.5
1
1.5
3
0.5
1
1.5

Speed
(min™)
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000

(~52HRC)
e
(mmmin) (nimr)]
230 | 0.005
230 | 0.005
230 | 0.005
230 | 0.005
270 | 0.006
270 | 0.006
270 | 0.006
340 | 0.01
340 | 0.01
340 | 0.01
340 | 0.01
170 | 0.01
520 | 0.01
520 | 0.01
520 | 0.01
280 | 0.003
280 | 0.005
280 | 0.005
280 | 0.005
280 | 0.005
330 | 0.006
330 | 0.006
330 | 0.006
330 | 0.006
440 | 0.01
440 | 0.01
440 | 0.01
440 | 0.01
700 | 0.02
700 | 0.02
700 | 0.02
700 | 0.02
320 | 0.005
320 | 0.005
320 | 0.005
500 @ 0.01
500 | 0.01
500 @ 0.01
500 | 0.01
800 | 0.02
800 | 0.02
800 | 0.02

Qe
Radial
Depth
(mm)

0.065
0.065
0.065
0.065
0.065
0.065
0.065
0.065
0.065
0.065
0.065
0.032
0.065
0.065
0.065
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.1
0.11
0.11
0.11
0.1
0.11
0.11
0.11
0.11
0.11

Spindle
Speed
(min™)
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000

HARDENED STEELS

SKD11
(~62HRC)
e

(mm/min) (n?ﬁﬁ?
200 | 0.005
200 @ 0.005
200 | 0.005
200 | 0.005
230 | 0.006
230 | 0.006
230 | 0.006
300 @ 0.01
300 @ 0.01
300 @ 0.01
300 | 0.01
150 | 0.01
450 | 0.01
450 | 0.01
450 | 0.01
240 | 0.003
240 | 0.005
240 | 0.005
240 | 0.005
240 | 0.005
280 | 0.006
280 | 0.006
280 | 0.006
280 | 0.006
380 @ 0.01
380 @ 0.01
380 | 0.01
380 @ 0.01
600 | 0.02
600 | 0.02
600 | 0.02
600 | 0.02
270 | 0.005
270 | 0.005
270 | 0.005
430 @ 0.01
430 | 0.01
430 | 0.01
430 | 0.01
675 | 0.02
675 | 0.02
675 | 0.02

Qe
Radial
Depth
(mm)

0.065
0.065
0.065
0.065
0.065
0.065
0.065
0.065
0.065
0.065
0.065
0.032
0.065
0.065
0.065
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.11
0.11
0.11
0.11
0.1
0.11
0.11
0.11
0.11
0.11

Spindle
Speed
(min™)
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000

HARDENED STEELS
HAP107 HAPT2
(~68HRC)

Feed o | e
o 5 5
160 | 0004 002
160 0004 002
160 | 0004 002
160 0004 002
180 | 0004 002
180 0004 002
180 | 0004 002
220 0005 0.02
220 0005 0.2
220 0005 0.2
220 | 0.005 0.02
110 0005 001
320 0005 0.02
320 0005 0.02
320 0005 002
200 @ 0.003 @ 0.03
200 0005 0.03
200 0005 0.03
200 0005 0.03
200 0005 0.3
230 0005 0.03
230 0005 0.3
230 0005 0.03
230 0005 0.03
280 001 003
280 001 003
280 001 003
280 001 003
410 001 003
40 001 003
40 001 003
40 001 003
240 0005 0.035
240 0005 0.035
240 0005 0.035
340 001 | 0035
340 001 0035
340 001 0035
340 001 | 0035
4% 001 | 0035
4% 001 | 0035
4% 001 0035
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Milling Conditions for CBN-LRF (2 Flutes)

HEATTREATED STEELS / HARDENED STEELS HARDENED STEELS HARDENED STEELS

WORK MATERIAL STAVAX SKD11 HAP10 / HAP72

(~52HRC) (~62HRC) (~68HRC)
. ne & | @ | & | @ | 2 &
e Car fads ogn Gwer Fas M3 il B [ g S8 G A s
mm) | (mm)  (mm)  (min")  (mm/min) G | G (min™) | (mmjmin) G | G (min™) | (mmjmin) G | G
2008-002010 130000 410 0005 016 30000 350 0005 016 30,000 320 0005 004
2008-002015 15 30000 410 0005 016 30000 350 0005 016 30,000 320 0005 004
2008-002020 RO ) a0 410 0005 o016 30000 30 0005 016 30000 320 0005 004
2008-002050 5 30000 290 0005 008 30000 250 0005 008 30000 220  0.005 002
2008-005010 130000 600 001 016 30000 510 001 016 30,000 450 001 = 004
2008005015 15 30000 600 001 06 0000 510 001 016 0000 450 001 004
2008-005020 2 30000 600 001 016 30000 510 001 016 30000 450 001 0.4
2008-005050 5 30000 420 001 008 30000 360 001 008 30000 320 001 002
2008-010010 130000 90 002 016 30000 790 002 016 30,000 560 001 = 004
2008-010015 cgy 15 000 @0 002 016 0000 79 002 016 000 50 001 004
2008-010020 2 30000 920 002 016 30000 790 002 016 30000 560 001  0.04
2008-010050 5 30000 640 002 008 30000 550 002 008 30000 39 @001 = 002
2010-002010 1 30000 500 0005 02 30000 430 0005 02 30,000 400 0005 005
s 2010-002020 copp 2 %0000 50 0005 02 30000 40 0005 02 0000 40 0005 005
) 2010-002030 3 30000 500 0005 02 30000 430 0005 02 30000 400 0005 0.5
EZZ?UQ'“’“;E 2010002050 5 30000 500 0005 02 30000 430 0005 02 30000 400 0005 005
G 2010-005010 1 30000 700 001 02 30000 600 001 02 30000 500 001 = 005
Tt Nek 2010-005020 2 30000 700 001 02 30000 600 001 02 30000 500 001 005
— 2010-005030 RO08 5 a0 700 00t 02 30000 60 001 02 30000 50 001 005
g | 2010:005050 | 5 30000 700 001 02 30000 600 001 02 30000 500 001 005
el ) 2010-010010 130000 1000 002 02 30000 850 002 02 30,000 600 001 = 005
oo 2010010020 coy 2 000 1000 002 02 30000 80 002 02 3000 60 001 005
= | 2010-010030 3 30000 1000 002 02 30000 850 002 02 30000 600 001 0.5
T e 2010-010050 5 30000 1000 002 02 30000 850 002 02 30000 600 001 0.5
| 2010:020010 cgp || 000 1600 004 02 G000 1350 004 02 3000 80 001 05
Tg 2010-020020 2 30000 1600 004 02 30000 1350 004 02 30000 850 001 0.5
)i 2015-002030 3 27000 800 0005 03 27,000 680 0005 03 20000 470 0005 023
. 2015-002040 ROO2 4 27000 800 0005 03 27,000 680 0005 03 20000 470 0005 023
| 2015002080 6 27000 800 0005 03 27000 680 0005 03 20000 470 0005 023
2015-005030 3 27000 1200 001 03 27000 1000 001 03 20000 50 001 023
3‘1"}{1% 201500540 RO 4 27000 120 001 03 27000 1000 001 03 20000 50 001 023
2015-005060 6 27000 1200 001 03 27,000 1000 001 03 20000 50 001 023
il 2015-010030 3 27000 1500 002 03 27,000 1300 002 03 20000 600 001 = 023
~ 2015-010040 ROA 4 27000 1500 002 03 27,000 1300 002 03 20000 600 001 = 023
Tﬂ 2015-010060 6 27000 1500 002 03 27,000 1300 002 03 20000 600 001 = 023
2015-030045 RO3 45 27000 1,800 006 03 27,000 1500 006 03 25000 930 001 023
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2 Flutes

Milling Conditions for CBN-LRF (2 Flutes)

HEATTREATED STEELS / HARDENED STEELS HARDENED STEELS HARDENED STEELS
WORK MATERIAL STAVAX SKD11 HAP10/ HAP72
(~52HRC) (~62HRC) (~68HRC)

. e a & | a & | a ae
e Car fads wgn et Fap M il B [ e g S0 G A e

mm) | (mm) | (mm)  (min™) | (mm/min) G | ) (min™) | (mmjmin) G | ) (min™) | (mmjmin) G | G
2020-002040 4 24000 1,000 0005 04 24000 850 0005 04 16000 530 0005 0.4
2020002060 rogy O 24000 1000 0005 04 24000 850 0005 04 16000 530 0005 04 -
2020-002080 8 24000 1,000 0005 04 24000 850 0005 04 16000 530 0005 0.4 b
2020-002100 10 24000 1,000 0005 04 24000 850 0005 04 16000 530 0005 0.4 —
2020-003030 RO.O3 3 24000 1,000 0006 04 24000 850 0006 04 16000 550 0.005 0.4 UDCPCD
2020-005040 4 24000 1500 001 04 24000 1300 001 04 16500 600 001 04 o
2020-005060 rogs O 24000 1500 001 04 24000 1300 001 04 16500 60 001 04 i
2020-005080 8 24000 1500 001 04 24000 1300 001 04 16500 600 001 035
2020-005100 10 24000 1,500 001 04 24000 1300 001 04 16500 600 0.01 = 03 —
2020-010040 4 24000 2000 002 04 24000 1700 002 04 17000 700 001 0.4 | Sauare
2020010060 2 6 24000 2000 002 04 24000 1700 002 04 17000 700 001 = 0.4 §
2020-010080 8 24000 2000 002 04 24000 1700 002 04 17000 700 001 035
2020-010100 10 24000 2000 002 04 24000 1700 002 = 04 17000 700 001 03 ——
2020020040 4 24000 2000 004 04 24000 1700 004 04 17700 770 001 04 .
2020020060 rop O 24000 2000 004 04 24000 1700 004 04 17700 770 001 04 m
2020-020080 8 24000 2000 003 04 24000 1700 003 04 17700 770 001 035 | Lorg ek
2020-020100 10 24000 2000 0025 04 24000 1700 0025 04 17700 770 001 03 Z
2020-050040 4 24000 2000 01 04 24000 1700 0.1 04 20000 1000 001 04
2020-050060 6 24000 2000 01 04 24000 1,700 0.1 04 20000 1000 001 04
2020-050080 05 24000 2,000 0075 04 24000 1700 0075 04 20,000 1,000 001 035 -
2020-050100 10 24000 2000 005 04 24000 1700 005 04 20,000 1000 001 = 03 S
2030-005060 RO.O5 6 20000 1,500 002 06 20000 1300 002 06 13500 600 0015 06 g L
2030010060 Ro. 6 20000 2000 004 06 20000 1700 004 06 14000 700 002 06 -
2030-020060 RO2 6 20000 2000 006 06 20000 1700 006 06 14500 770 002 06 Toe e
2030-050060 RO5 6 20000 2000 042 06 20000 1700 042 = 06 16500 1,000 002 06
-[c))é%rease both spindle speed and feed rate proportionally when the milling parameters exceed the machine’ s & .
maximum spindle speed.
-Recommend oil mist to avoid tool damage. £ Barel

Spiral
V Cutter

Drill

Technical Data
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