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1 Flute Long Neck Radius End Mills for Super Finishing

2 Flutes High-grade Long Neck Radius End Mills

<>GBN - LRF2000

4 Flutes High-grade Long Neck Radius End Mills

<>GBN - LRF4000

2 Flutes Long Neck Ball End Mills for Super Finishing

GBN - LBSF




UNIMAX CBN

The 2 features of UNIMAX CBN series

Various lineup of tools

2 types each for Ball and Radius.
SF series offers shiny milling surfaces.

Long Neck Radius Long Neck Ball
Super surface finish Long tool life Super surface finish Long tool life
CBN-RSF CBN-LRF CBN-LRF CBN-LBSF CBN-LBF
2000 4000
R = —
1 Flute 2 Flutes 4 Flutes 2 Flutes 2 Flutes

m Non helix angle Non helix angle Non helix angle Helix angle 20° Non helix angle

Tip geometry

m P4 P8 P18 P22 P26

High precision milling
Industry-leading high precision.
The tool measurements are printed on the label to support High Precision milling.

Long Neck Radius Long Neck Ball
Super surface finish Long tool life Super surface finish Long tool life
CBN-RSF CBN-LRF CBN-LRF CBN-LBSF CBN-LBF
2000 4000
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CBN The features of CBN series for super surface finish

CBN-LBSF - CBN-RSF
SF series offers shiny milling surfaces.

Milling surface comparison of Ball type i

CBN-LBF A cutting edge is set at the tip of the tool (zero peripheral speed).
Improved finishing surface by the burnishing effect on relief.
ELMAX (60HRC)

Size : 85 x Depth 25 mm

c B "- IIB F For long tool life
1

Tool Size R0.5 x EL1.5
Spindle Speed 30,000 min’ Tool center line
Feed Rate 750 mm/min
Cusp Height 0.0001 mm 5
Non helix angle design ensures high rigidity.
Coolant Oil Mist

Tool features of Radius type

CBN-RSF st o —

1 flute design enables an even milling amount and prevents chip biting caused by runout.
The tool relief rubs against the milling surface to create a burnished finish.




1 Flute Long Neck Radius End Mills for Super Finishing

Size ¢0.2 ~ 02

0" Ml / ) 8
CA<002 CR=005

Material Applications (# Highly Recommended © Recommended O Suggested)

Patent pending

CARBON | ALLOY |PREHARDENED| HARDENED STEELS CASTIRON | ALUMINUM | GRAPHITE | COPPER | pLasTicS | GLASS | TWANIUM | HEAT | CEMENTED | HARD BRITTLE
STEELS STEELS STEELS ALLOYS FILLED ALLOYS | RESISTANT | CARBIDE
545G SK / SCM NAK ~ ~ ~ PLASTICS ALLOYS MATERIALS
3550 Us HPM 55HAG 60HRC TOHRC
o | o
~ B5HARC
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Diameter and Comer R accuracy measurements are printed on

the label to support High Precision milling. The shank taper angle shown is not an exact value and to avoid

contact with the work piece, we recommend the user controls the
precise value of this angle. Shank taper angle should not make ¥

Actus] Effective Length

contact with the work piece. -
Inelined Angle
The tool relief rubs against the milling surface to create a burnished finish.
1 flute design enables an even milling amount and prevents chip biting caused by runout.
The cutting edge at the tip point has a burnishing effect. (ELMAX 60HRC)
The unique design on the tool relief offers a shiny surface finish.

1 Flute
CBN-RSF 2 Flutes

|
t

— . b 500,00 ¢ m |




Inclined pocket milling

1Flute CBN-RSF @2 x CRO.1 X EL4 ELMECL (e0 G
Process Finishing
Milling Method Contour Milling
Bottom surface Spindle Speed 30,000 min”
15° Feed Rate 375 mm/min
Inclined surface
Finishing Allowance 0.01 i
CBN-LRF comemionat ~ CBN-RSF mmimin
Cusp Height at Inclined Surface 0.00003 mm
Bottom surface roughness
0.10 Cycle Time 61 min
e
= 008 CBN-LRF Improved quality for milling on the bottom
f. Ra0.058 1 m inclined and vertical surfaces as compared to conventional
g 0.06 CBN-LRF series.
0.04 Milled Size : 9 x 13 x Depth 1 mm
o2 Ra 0.018 um Coolant : Oil Mist
. [ ]
2 Flutes 1 Flute
CBN-LRF CBN-RSF

Pocket milling

1 Flute CBN-RSF @2 x CROA1 x EL4 ELMAX (60HRC)

Flat surface 012 Surface roughness

0.10 CBN-LRF

B CBN-RSF

Roughness Ra (u m)

Inclined surface

Flat surface Inclined surface

WCHC iz 205 S 10/ 1 flute CBN-RSF gives excellent surface roughness

Coolant : Oil Mist
No. ap de
Process Tool Spindle Feed Axial Radial Allowance | Cycle Time
Speed Rate Depth Depth
(min™ | (mm/min) | (mm) (mm) (mm) (h:m)
1 | Roughing HGLB R1 x EL4 14,000 2,100 0.15 05 0.05 0:10:47
0.031 0.36 0.05
2 |Semifinishing |HLRS @2x CR0.1 x EL4 11,500 860 0.02 0.36 0.02 1:11:50
0.005 0.1 0.01
3 | Finishing CBN-RSF @2 x CR0.1 x EL4 30,000 375 0.01 0.1 0 2:25:01
Total 3:47:08
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1 Flute Long Neck Radius End Mills for Super Finishing

Total 42 models Shank taper angle Bta is only for reference. Unit (mm)
Model Qutside Comer Effective Length Neck ‘Shank Taper Overall Shank Price Effective Length by
Number Diameter | Radius | Lengh ofCut | Diameter Angle Length | Diameter Inclined Angles
8D CAR & £ ads Bta L ad ¥ | ey | ¢+ | trw | > | =
GBN-RSF 1002-002003 03 50 4 | 3600 | 030 | 030 | 030 | 031 | 034
| | RO.02 | . . . _ _
GBN-RSF 1002-002005 05 50 4 | 3600 | 050 | 050 | 052 | 054 | 059
| 02 - | 008 | 019 15 - - - - -
GBN-RSF 1002-005003 03 50 4 | 32900 | 030 | 030 | 030 | 031 | 033
GBN-RSF 1002-005005 05 50 4 | 32900 | 050 | 050 | 052 | 054 | 058
GBN-RSF 1003-002005 05 50 4 | 3200 | 051 | 053 | 055 | 057 | 062
RO.02
GBN-RSF 1003-002010 1 50 4 | 3600 | 103 | 107 | 111 | 116 | 125
03 013 | 028 15
GBN-RSF 1003-005005 05 50 4 | 32500 | 051 | 053 | 055 | 057 | 062
R0.05
GBN-RSF 1003-005010 1 50 4 32900 | 103 | 107 | 110 | 115 | 124
GBN-RSF 1004-002005 05 50 4 | 34300 | 051 | 053 | 055 | 057 | 062
RO.02
GBN-RSF 1004-002015 15 50 4 | 35000 | 154 | 159 | 165 | 171 | 186
04 024 | 038 15
GBN-RSF 1004-005005 05 50 4 | 30900 | 051 | 053 | 055 | 057 | 062
R0.05
GBN-RSF 1004-005015 15 50 4 | 31,000 | 154 | 159 | 165 | 171 | 185
GBN-RSF 1005-002005 05 50 4 | 28200 | 051 | 053 | 055 | 057 | 062
RO.02
GBN-RSF 1005-002015 15 50 4 | 28700 | 154 | 159 | 165 | 171 | 186
05 03 048 15
GBN-RSF 1005-005005 05 50 4 | 25400 | 051 | 053 | 055 | 057 | 062
R0.05
GBN-RSF 1005-005015 15 50 4 | 2580 | 154 | 159 | 165 | 171 | 185
GBN-RSF 1008-002010 1 50 4 | 28500 | 103 | 1.07 | 111 | 116 | 125
RO.02
GBN-RSF 1008-002015 15 50 4 | 28700 | 154 | 159 | 165 | 171 | 186
06 03 058 15
GBN-RSF 1008-005010 1 50 4 | 25600 | 103 | 107 | 110 | 116 | 124
R0.05
GBN-RSF 1008-005015 15 50 4 | 2580 | 154 | 159 | 165 | 171 | 185
GBN-RSF 1008-002010 1 50 4 28700 | 103 | 107 | 111 | 116 | 125
RO.02
GBN-RSF 1008-002020 2 50 4 | 28700 | 205 | 213 | 220 | 229 | 248
0.8 056 | 078 15
GBN-RSF 1008-005010 1 50 4 | 2580 | 103 | 107 | 110 | 115 | 124
R0.05
GBN-RSF 1008-005020 2 50 4 | 2580 | 2056 | 212 | 220 | 228 | 247
GBN-RSF 1010-002010 1 50 4 | 26400 | 103 | 107 | 111 | 116 | 125
GBN-RSF 1010-002020 ROOZ | 2 50 4 | 26400 | 207 | 214 | 222 | 230 | 249
GBN-RSF 1010-002030 3 50 4 | 26400 | 310 | 321 | 333 | 345 | 373
GBN-RSF 1010-005010 1 50 4 | 23700 | 103 | 107 | 111 | 1156 | 124
GBN-RSF 1010-005020 | 1 RO.OS | 2 07 098 15 50 4 | 23700 | 206 | 214 | 221 | 230 | 248
GBN-RSF 1010-005030 3 50 4 | 23700 | 310 | 321 | 332 | 345 | 373
GBN-RSF 1010-010010 1 50 4 | 23700 | 103 | 106 | 110 | 114 | 123
GBN-RSF 1010-010020 RO.1 2 50 4 | 28700 | 206 | 213 | 221 | 229 | 247
GBN-RSF 1010-010030 3 50 4 | 23700 | 310 | 320 | 332 | 34 | 372
GBN-RSF 1015-002030 ROOZ | 3 50 4 | 31000 | 314 | 325 | 337 | 349 | 378
CBN-RSF 1015005030 | 15 |R0O5 | 3 1 146 15 50 4 | 2790 | 314 | 325 | 33 | 349 | 377
GBN-RSF 1015-010030 RO.1 3 50 4 | 27900 | 314 | 324 | 336 | 348 | 376
GBN-RSF 1020-002040 4 50 4 | 32000 | 415 | 430 | 445 | 462 | 500
RO.02
GBN-RSF 1020-002080 6 50 4 | 32000 | 622 | 644 | 667 | 692 | 749
GBN-RSF 1020-005040 4 50 4 | 28700 | 415 | 430 | 445 | 462 | 499
2 R0.05 12 197 15
GBN-RSF 1020-005080 6 50 4 | 28700 | 622 | 644 | 667 | 692 | 748
GBN-RSF 1020-010040 4 50 4 | 28700 | 415 | 429 | 445 | 461 | 498
RO.1
GBN-RSF 1020-010080 6 50 4 | 28700 | 622 | 643 | 666 | 691 | 747



CBN-RSF Milling Conditions

HARDENED STEELS HARDENED STEELS
'WORK MATERIAL ELMAX HAP10
(56~62HRC) (62~66HAC)
a, a. a a.
Model Outzide Comer Effective Spindle Feed Hodal Radial Spindle Feed Auial Radial
Number Diameter Radius Lengih Speed Rate Depth Depth Speed Rate Depth Depth
(mm) (mm) (mm) (min") (mmjmin) (mm) (mm) (min™) (mmmin) (mm) (mm)
1002-002003 | 03 | 60000 | SOMAX | 0003 | 001 0000 | 20 MAX 0003 | 0005
1002-002005 e 05 60,000 80 MAX 0003 | 001 60,000 0MAX | 0003 | 0005
1002005003 2 | 03 | 60000 | SOMAX | 0003 | 001 60000 | 20 MAX 0003 | 0005
| 1002-005005 ROG5 05 | 60000 | BOMAX | 0003 | 001 | 60000 = 20MAX | 0003 | 0005
1003-002005 05 40,000 80 MAX 0004 | 0015 | 40,00 20MAX | 0004 | 0005
1003-002010 A2 1 40,000 80 MAX 0004 | 0015 | 40,00 20MAX | 0004 | 0005
1003005005 05 40,000 80 MAX 0004 | 0015 | 40,00 J0MAX | 0004 | 0005
1003-005010 RO 1 40,000 80 MAX 0004 | 0015 | 40,00 20MAX | 0004 | 0005
1004-002005 05 30,000 80 MAX 0005 | 002 30,000 0MAX | 0005 | 0006
1004-002015 A2 15 30,000 80 MAX 0005 | 002 30,000 0MAX | 0005 | 0006
1004005005 05 30,000 100 MAX 0005 | 002 30,000 MAX | 0005 @ 002
1004-005015 RO 15 30,000 100 MAX 0005 | 002 30,000 MAX | 0005 002
1005-002005 05 30,000 90 MAX 0005 | 0025 | 30000 5MAX | 0005 | 0008
1005-002015 A2 15 30,000 90 MAX 0005 | 0025 | 30,000 5MAX | 0005 | 0008
1005005005 | 05 30,000 100 MAX 001 0025 | 30,000 MAX | 001 0025
1005-005015 RO 15 30,000 100 MAX 001 0025 | 30,000 MAX 001 0.025
1006-002010 1 30,000 100 MAX 0005 | 003 30,000 0MAX | 0005 | 001
1006-002015 A2 15 30,000 100 MAX 0005 | 003 30,000 0MAX | 0005 | 001
106008010 | °° 1 30,000 110 MAX 001 003 30,000 6SMAX | 0.1 0.3
1006-005015 RO 15 30,000 110 MAX 001 003 30,000 6SMAX | 001 003
1008-002010 1 30,000 125 MAX 0005 | 004 30,000 WOMAX | 0005 | 0012
1008-002020 A2 2 30,000 125 MAX 0005 | 004 30,000 AOMAX | 0005 | 0012
108005010 | ° 1 30,000 140 MAX 001 0.04 30,000 8SMAX | 0.1 0.04
1008-005020 RO 2 30,000 140 MAX 001 0.4 30,000 BSMAX 001 0.04
1010-002010 1 30,000 150 MAX 0005 | 005 30,000 SOMAX | 0005 0015
1010-002020 RO.02 2 30,000 150 MAX 0005 | 005 30,000 SOMAX | 0005 | 0015
1010-002030 3 30,000 150 MAX 0005 | 005 30,000 SOMAX | 0005 0015
1010-005010 1 30,000 165 MAX 001 0.0 30,000 100MAX 001 0.04
1010-005020 1 RO.05 2 30,000 165 MAX 001 0.0 30,000 100MAX | 001 0.04
1010-005030 3 30,000 165 MAX 001 0.0 30,000 100MAX 001 0.04
1010-010010 1 30,000 185 MAX 001 0.0 30,000 150 MAX | 001 005
1010-010020 RO.1 2 30,000 185 MAX 001 0.0 30,000 150 MAX 001 005
1010-010030 3 30,000 185 MAX 001 0.0 30,000 150 MAX | 001 005
1015-002030 RO.02 3 30,000 295 MAX 0005 | 0075 | 30,000 7SMAX | 0005 0025
1015005030 | 15 RO.05 3 30,000 250 MAX 001 0075 | 30,000 150 MAX | 001 005
1015-010030 RO.1 3 30,000 280 MAX 001 0075 | 30,000 2EMAX | 0.1 0075
1020-002040 4 30,000 300 MAX 0005 | 01 30,000 100MAX | 0005 | 003
1020-002060 R 6 30,000 300 MAX 0005 | 01 30,000 100MAX | 0005 003
1020-005040 4 30,000 330 MAX 001 0.1 30,000 0MAX | 0.1 007
1020005080 RO 6 30,000 330 MAX 001 04 30,000 0MAX | 0.1 007
1020-010040 4 30,000 375 MAX 001 0.1 30,000 J0MAX | 001 04
1020-010060 RO 6 30,000 375 MAX 001 01 30,000 W0MAX 001 04
Note:

*Decrease both spindle speed and feed rate proportionally when the milling parameters exceed the machine's maximum spindle speed.
*Recommend il mist to avoid tool damage.

&p
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2 Flute High-grade Long Neck Radius End Mills
i i
Size 0.1~0 3

0 | / 7 8
CR=003 CA=005

Material Applications (+r Highly Recommended © Recommended O Suggested)

Additional 4 Models

CARBON ALLOY  |PREHARDENED)| HARDENED STEELS CASTIRON | ALUMINUM | GRAPHITE | COPPER | PLASTICS | @LASS | TITAMIUM HEAT | CEMENTED | HARD BAITTLE
STEELS STEELS STEHLS ALLOYS FILLED ALLOYS | RESISTANT | CARBIDE
S45C | SK/SCM NAK . . . PLASTICS ALLOYS MATERIALS
3550 Us HPM 55HRC B0HRC TOHRC
O © © O
~ B8HRC
CR g Bta
@. fﬂ?" z?.qum-aasaza FACHONT. @ ° g—— 1 B
o BOURS o lIEE st el f .
*
$#001 ¢ D0.997 R+0.001/0.000 L g
Diameter and Comer R accuracy measurements are printed on The shank taper angle shown is not an exact value and fo avoid
the label to support High Precision milling. contact with the work piece, we recommend the user controls the g
precise value of this angle. Shank taper angle should not make ||
contact with the work piece. = Inelined Angle

Various lineup from 20.1 to @3

GBH-IIIFZIII]III 4000 Common features

High rigidity cutting edge Sharp cutting edge
Super negative rake angle from the cutting edge at the tip point to The cutting edge is outstandingly sharp even with the super negative
peripheral cutting edge. rake angle.

Less damage when milling hard materials.




Fuel cell separator mold

2Flutess CBN-LRF o1 x CRO.1 x EL1 SKH51 (63HRC)

CBN-LRF 2000
After finishing of crank shape  After finishing of wave shape g ——

Millng time 10h 23min) Milling time 2h 58min) S gp—

Size - 80 x 80 x 40 mm

ar ae
Process Tool Spindle Feed Allowance Axial Radial Coolant Cycle Time
Speed Rate Depth Depth
(min)  (mm/min) (mm) (mm) (mm) (h:m)
Roughing | 111 B8 o1 x CRO.3 x EL2 10900 = 710 e 0.03 027 2:43:45
Semi-finishin L
9 |HLRS o1x CRO2x EL2 10000 = 710 0015 0.03 0.1 3:07:09
g CBN-LRF o1x CRO.IX EL1| 30,000 = 525 0.005 0.01 0.1 OilMist | 13:21:57
Tl 19:12:51
CBN bottom surface finishing STAVAX (52HRC)

2 Flutes CBN-LRF @2 x CR0.1 x EL1

-

CBN-LRF 2000)

e —

Size 1 60 x 35 x 20 mm Ra 0.03 um

Surface roughness

ap a.
Process Tool Spindle Feed Axial Radial Cycle Time

Speed Rate Depth Depth

(min™) | (mm/min) | (mm) (mm) (hzm)

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 HSB R1.5 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 x CRO.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



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

HAP10 (65HRC)

CBN-LRF Competitor Tool 55 =+—CBN-LRF ~~ Compeior Tool
After milling 3 pockets After milling 2 pockets = '

= i i
; 0.16 Large tool damage
B Stop milling
= 0¥
€
8

0.04

1 Pocket 2 Pockets 3 Pockets

Less tool damage on 65HRC high speed steel!

Pocket Size : 15 x 15 x 0.3 mm

Coolant - Oil Mist
ap as
Tool Spindle Speed Feed Rate Axial Depth Radial Depth Cycle Time
(min™) (mm/min) (mm) (mm)
CBN-LRF @2 x CR0.02 x EL4 16,000 530 0.005 0.4 59 min / pocket

LED mold

2Flutes CBN-LRF 0.4 X CR0.02 x EL1 ELMAX (62HRC)

Work Size - 80 x 80 x 10 mm
Coolant : Qil Mist

a a
Tool Process Spindle Speed Feed Rate Axial [?epm Radial Bepﬁ] Cycle Time
(min™) (mm/min) (mm) (mm)

CBN-LRF 20.4 x CR0.02 x EL1 Finishing 38,000 600 0.01 0.01 10h



2 Flute High-grade Long Neck Radius End Mills

Total 143 models Shank taper angle Bta is only for reference. Unit (mm)
Model mﬁ Comer Effective Length .Neck Shank Taper Overall Slﬂ'l( Suggested Effective Length by Inclined Angles
Number Diameter Radius Length of Cut Diameter Angle Length Diameter Retail Price | ) ) ) )
aD CR £ L e Bta L ad ¥ 30 1 130 2= 3

| CBN-LAF 2001-002002 | ' [ 0z | ' ' | s0 | 4 |a44500 | 020 | 020 | 020 | 020 | 02

| CBN-LAF 2001-002003 RO02 | 03 50 4 | 45200 | 030 o030 | 030 | 030 | 033

| CBN-LAF 2001-002005 05 50 4 | 46500 | 050 | o050 | os1 | 053 | o058

. Logqp | . | oo | ooy - . . . . . .

| CBN-LRF 2001003002 | L 02 50 4 | 42500 020 | 020 | 020 | o020 o021
CBN-LRF 2001-003003 RO03 | 03 50 4 | 43200 | 030 | 030 | 030 | 030 | o033

| CBN-LAF 2001-003005 | [Tos | 50 4 | 44500 | 050 | 050 | 051 | 053 | 058
CBN-LRF 20015-002X2 02 50 4 | 44500 020 | 020 | 020 | 020 | 021
CBN-LRF 20015-002X3 RO02 | 03 50 4 | 45200 030 | 030 | 030 | 030 | 033
CBN-LRF 20015-002X5 05 50 4 | 48500 050 | 050 | 051 | 053 | 058
CBN-LRF 20015-003%2 o1 02 008 o b 50 4 42500 020 | 020 | 020 | 020 | 021
CBN-LRF 20015-003X3 RO03 | 03 50 4 | 43200 030 | 030 | 030 | 030 & 033
CBN-LRF 20015-003X5 05 50 4 | 44500 050 | 050 | 051 | 053 | 058
CBN-LAF 2002-002005 05 50 4 | 33900 050 | 050 | 051 | 053 | 058
CBN-LRF 2002-002X75 RO02 | 075 50 4 | 31400 075 | 076 | 079 | 08 | 089
CBN-LAF 2002-002010 1 50 4 | 34900 100 | 103 | 107 | 111 | 120
CBN-LRAF 2002-003005 05 50 4 | 30500 050 | 050 | 051 | 053 | 058
CBN-LRF 2002-003X75 | 02 | R003 | 075 | 008 | 019 15° 50 4 | 30900 075 | 076 | 079 | 082 | 089
CBN-LAF 2002003010 1 50 4 | 31400 100 | 103 | 107 | 111 | 120
CBN-LAF 2002-005005 05 50 4 | 30500 050 | 050 | 051 | 053 | 057
CBN-LRF 2002-005X75 ROO5S | 075 50 4 | 30900 075 | 076 | 079 | 082 | 088
CBN-LAF 2002005010 1 50 4 | 31400 100 | 103 | 106 | 110 | 119
CBN-LRF 20025-005X5 05 50 4 | 30500 050 | 050 | 051 | 053 | 057
CBN-LAF 20025X5X75 | 025 |R0.05 | 075 | 01 0.24 15° 50 4 | 30900 075 | 076 | 079 | 082 | 088
CBN-LRF 20025-X5010 1 50 4 | 31400 100 | 103 | 106 | 110 | 119
CBN-LAF 2003-001010 ROOT | 1 50 4 | 33900 102 | 106 | 110 | 114 | 124
CBN-LAF 2003-002005 05 50 4 | 33500 051 | 053 | 055 | 057 | 062
CBN-LRF 2003-002X75 075 50 4 | 33700 077 | 079 | 082 | 08 | 093
CBN-LAF 2003-002010 ROOZ | 1 50 4 | 33900 102 | 106 | 110 | 114 | 124
CBN-LAF 2003-002015 15 50 4 | 34400 154 | 160 | 165 | 172 | 186
CBN-LAF 2003-002020 2 50 4 | 34900 205 | 212 | 220 | 228 | 247
CBN-LAF 2003-003005 05 50 4 | 30100 051 | 053 | 055 | 057 | 062
CBN-LRF 2003-003X75 075 50 4 | 30300 077 | 079 | 082 | 08 | 093
CBN-LRF 2003-003010 08 AO.03 1 018 028 e 50 4 30,500 102 | 106 110 | 114 124
CBN-LAF 2003-003015 15 50 4 | 30900 154 | 160 | 165 | 172 | 186
CBN-LAF 2003-003020 2 50 4 | 31300 205 | 212 | 220 | 228 | 247
CBN-LAF 2003-005005 05 50 4 | 30100 051 | 052 | 054 | 056 | 061
CBN-LRF 2003-005X75 0.75 50 4 | 30300 076 | 079 | 082 | 08 | 092
CBN-LAF 2003-005010 ROO5 | 1 50 4 | 30500 102 | 106 | 110 | 114 | 123
CBN-LAF 2003-005015 15 50 4 | 30900 154 | 159 | 165 | 171 | 185
CBN-LAF 2003-005020 2 50 4 | 31300 205 | 212 | 220 | 228 | 246
CBN-LAF 2004-002005 05 50 4 | 31800 051 | 053 | 055 | 057 | 062
CBN-LAF 2004-002010 1 50 4 | 32000 102 | 106 | 110 | 114 | 124
CBN-LAF 2004-002015 002 s 50 4 | 32400 153 | 159 | 164 | 171 | 185
CBN-LAF 2004-002020 2 50 4 | 32800 205 | 212 | 220 | 228 | 247
CBN-LAF 2004-003005 05 50 4 | 28600 051 | 053 | 055 | 057 | 062
CBN-LAF 2004-003010 RO03 | 1 50 4 | 28800 102 | 106 | 110 | 114 | 124
CBN-LAF 2004-003015 15 50 4 | 28800 153 | 159 | 164 | 171 | 185
CBN-LAF 2004-005005 | 0.4 05 | 024 | 038 15° 50 4 | 28600 051 | 052 | 054 | 056 | 061
CBN-LAF 2004-005010 1 50 4 | 28800 102 | 106 | 110 | 114 | 123
CBN-LAF 2004-005015 ROO5 | 15 50 4 | 28800 153 | 158 | 164 | 170 | 184
CBN-LAF 2004-005020 2 50 4 | 28800 205 | 212 | 220 | 228 | 246
CBN-LAF 2004-005040 a 50 4 | 29800 411 | 426 | 441 | 458 | 495
CBN-LAF 2004-010005 05 50 4 | 28600 050 | 052 | 054 | 056 | 060
CBN-LAF 2004-010010 RO.1 1 50 4 | 28800 102 | 106 | 109 | 113 | 122
CBN-LAF 2004-010015 15 50 4 | 28800 153 | 158 | 164 | 170 | 183



2 Flute High-grade Long Neck Radius End Mills

A ARl RN~ e ———

eD CR £y £ 64, Bta L ad ¥ 30 1= 130’ 2 g0

| CBN-LAF 2005001010 | [poon | 1 | ' ' | s0 | 4 | 26400 | 102 | 106 | 110 | 114 | 124
| CBN-LRF 2005002005 ' | os 50 4 | 26100 | 051 | 053 | 055 | 057 | 062
| CBN-LRF 2005002010 | e L 50 | 4 | 26400 | 102 | 106 | 110 | 114 | 124
| CBN-LRF 2005002015 | | 15 | 50 4 | 26600 153 | 159 | 164 | 1711 | 185
CBN-LRF 2005-002020 2 50 4 | 26800 | 205 | 212 | 220 | 228 | 247
| CBN-LAF 2005003005 | ' [os | 50 4 | 23500 | 051 | 053 | 055 | 057 | 062
| CBN-LRF 2005003010 | 1 50 4 | 23700 | 102 | 106 | 110 | 114 | 124
CBN-LRF 2005-003015 O3 s 50 4 | 23900 153 | 159 | 164 | 171 | 185
CBN-LRF 2005003020 | 05 2 03 048 150 50 4 | 24700 205 | 212 | 220 | 228 | 247
CBN-LRF 2005-005005 05 50 4 | 23500 051 | 052 | 054 | 056 | 061
CBN-LRF 2005-005010 hoos | 50 4 | 23700 102 | 106 | 110 | 114 | 123
CBN-LRF 2005-005015 15 50 4 | 23900 153 | 158 | 164 | 170 | 184
CBN-LRF 2005-005020 2 50 4 | 24100 205 | 212 | 220 | 228 | 246
CBN-LRF 2005-010005 05 50 4 | 23500 050 | 052 | 054 | 056 | 060
CBN-LRF 2005-010010 1 50 4 | 23700 102 | 106 | 109 | 113 | 122
CBN-LRF 2005-010015 RO1 15 50 4 | 23900 153 | 158 | 164 | 170 | 183
CBN-LRF 2005-010020 2 50 4 | 24100 205 | 212 | 219 | 227 | 245
CBN-LRF 2006-002005 05 50 4 | 26100 051 | 053 | 055 | 057 | 062
CBN-LRF 2006-002010 RO0Z | 1 50 4 | 26400 102 | 106 | 110 | 114 | 124
CBN-LRF 2006-002015 15 50 4 | 26600 153 | 159 | 164 | 171 | 185
CBN-LRF 2006-005005 05 50 4 | 23500 051 | 052 | 054 | 056 | 061
CBN-RF2008005010 | | | 1 o o5 . 50 4 | 23700 102 | 106 | 110 | 114 | 123
CBN-LRF 2006-005015 15 50 4 | 23900 153 | 158 | 164 | 170 | 184
CBN-LRF 2006-005030 3 50 4 | 26100 308 | 319 | 330 | 343 | a7l
CBN-LRF 2006-010005 05 50 4 | 23500 050 | 052 | 054 | 056 | 060
CBN-LRF 2006-010010 RO.1 1 50 4 | 23700 102 | 106 | 109 | 113 | 122
CBN-LRF 2008-010015 15 50 4 | 23900 153 | 158 | 164 | 170 | 183
CBN-LRF 2008-002010 1 50 4 | 26600 102 | 106 | 110 | 114 | 124
CBN-LRF 2008-002015 hoge |15 50 4 | 26600 153 | 159 | 164 | 171 | 185
CBN-LRF 2008-002020 2 50 4 | 26600 205 | 212 | 220 | 228 | 247
CBN-LRF 2008-002050 5 50 4 | 30100 515 | 533 | 552 | 573 | 620
CBN-LRF 2008-005010 1 50 4 | 23900 102 | 106 | 110 | 114 | 123
CBN-LRF 2008-005015 15 50 4 | 23900 153 | 158 | 164 | 170 | 184
CBN-LRF 2008-005020 08 RO0S 2 056 078 e 50 4 23,900 205 | 212 | 220 @ 228 | 246
CBN-LRF 2008-005050 5 50 4 | 27000 515 | 533 | 552 | 573 | 619
CBN-LRF 2008-010010 1 50 4 | 23900 102 | 106 | 109 | 113 | 122
CBN-LRF 2008-010015 ro 15 50 4 | 23900 153 | 158 | 164 | 170 | 183
CBN-LRF 2008-010020 2 50 4 | 23900 205 | 212 | 219 | 227 | 245
CBN-LRF 2008-010050 5 50 4 | 27000 515 | 532 | 552 | 572 | 618
CBN-LRF 2010-002010 1 50 4 | 24400 103 | 106 | 110 | 115 | 124
CBN-LRF 2010-002020 2 50 4 | 24400 206 | 213 | 221 | 230 | 248
CBN-LRF 2010-002030 002y 50 4 | 24400 309 | 320 | 332 | 346 | 373
CBN-LRF 2010-002050 5 50 4 | 27600 516 | 534 | 554 | 574 | 621
CBN-LRF 2010-005010 1 50 4 | 21900 103 | 106 | 110 | 114 | 123
CBN-LRF 2010-005020 oo |2 50 4 | 21900 206 | 213 | 221 | 229 | 248
CBN-RF 2010005030 | _ 3 o - . 50 4 | 21900 309 | 320 | 332 | 344 | 372
CBN-LRF 2010-005050 5 50 4 | 24800 516 | 534 | 553 | 574 | 621
CBN-LRF 2010-010010 1 50 4 | 21900 102 | 106 | 109 | 113 | 122
CBN-LRF 2010-010020 ro 2 50 4 | 21900 206 | 213 | 220 | 228 | 247
CBN-LRF 2010-010030 3 50 4 | 21900 309 | 320 | 331 | 343 | 37
CBN-LRF 2010-010050 5 50 4 | 24800 516 | 534 | 553 | 573 | 620
CBN-LRF 2010-020010 co0s 1 50 4 | 21900 102 | 105 | 108 | 112 | 120
CBN-LRF 2010-020020 2 50 4 | 21900 205 | 212 | 219 | 227 | 244



2 Fute High-grade Long Neck Radius End Mills
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| CBN-LRF 2015-002030 ' 2 | ' ' | s0 | 4 |28700 | 313 | 324 | 336 | 349 | a7y
| CBNARF 2015002040 RO02 | 4 50 4 | 28700 | 417 | 4m | 447 | 464 | 502
| CBN-LRF 2015-002060 6 50 4 | 28700 | 623 | 645 | 669 | 634 | 750
| CBN-LRF 2015005030 3 50 4 | 25800 | 313 | 324 | 336 | 348 | a7
CEN-LRAF 2015-005040 | ROO5 | 4 ) 50 4 | 25800 | 416 | 4m | 447 | 463 | 500
| CBNARF2015005060 | 6 L B 8 50 4 | 2580 | 623 | 645 | 668 | 633 | 750
| CBN-LRF 2015010030 3 50 4 | 25800 | 313 | 324 | 335 | 348 | 376
CBN-LRF 2015010040 RO.1 a 50 4 | 25800 416 | 431 | 446 | 463 | 500
CBN-LRF 2015010060 6 50 4 | 25800 623 | 645 | 668 | 633 | 748
CBN-LRF 2015030045 RO3 45 50 4 | 25800 467 | 483 | 499 | 517 | 557
CBN-LRF 2020-002040 4 50 4 | 29600 415 | 429 | 445 | 462 | 499
CBN-LRF 2020-002060 hoos | © 50 4 | 29600 621 | 643 | 667 | 632 | 748
CBN-LRF 2020-002080 8 50 4 | 31300 828 | 857 | 888 | 922 | 997
CBN-LRF 2020-002100 10 50 4 | 33000 |1035 |1071 1110 | 1152 | 1245
CBN-LRF 2020-003030 RO03 | 3 50 4 | 26600 311 | 322 | 334 | 347 | a7s
CBN-LRF 2020-005040 a 50 4 | 26600 415 | 429 | 445 | 461 | 499
CBN-LRF 2020-005060 roos | ° 50 4 | 26600 621 | 643 | 666 | 691 | 747
CBN-LRF 2020-005080 8 50 4 | 28150 828 | 857 | 888 | 921 | 99
CBN-LRF 2020-005100 10 50 4 | 29700 [1035 1071 1110 1151 | 1245
CBN-LRF 2020-010040 4 50 4 | 26600 414 | 429 | 444 | 460 | 498
CBN-LRF 2020010060 | 2 ro 6 12 197 15° 50 4 | 26600 621 | 643 | 666 | 630 | 746
CBN-LRF 2020-010080 8 50 4 | 28150 828 | 857 | 887 | 920 & 995
CBN-LRF 2020-010100 10 50 4 | 29700 |1035 |1070 |11.08 | 1150 | 1243
CBN-LRF 2020-020040 a 50 4 | 26600 414 | 428 | 443 | 459 | 495
CBN-LRF 2020-020060 6 50 4 | 26600 621 | 642 | 665 | 689 | 744
CBN-LRF 2020-020080 Ro2 8 50 4 | 28150 828 | 856 | 886 | 919 | 992
CBN-LRF 2020-020100 10 50 4 | 29700 |1034 1070 1108 | 1149 | 1241
CBN-LRF 2020-050040 4 50 4 | 26600 413 | 425 | 440 | 455 | 488
CBN-LRF 2020-050060 ros 6 50 4 | 26600 620 | 640 | 661 | 685 | 737
CBN-LRF 2020-050080 8 50 4 | 28150 827 | 854 | 883 | 915 | 985
CBN-LRF 2020-050100 10 50 4 | 29700 1033 | 1068 1105 1145 | 1234
CBN-LRF 2030-005060 ROO5 | 6 50 6 | 34410 627 | 649 | 672 | 698 | 754
CBN-LRF 2030-010060 RO.1 6 ) 50 6 | 34410 627 | 649 | 672 | 697 | 753
CEN-RF 2030020080 | RO2 6 o7 2 19 50 6 | 34410 627 | 648 | 671 | 6% | 751
CBN-LRF 2030-050060 ROS 6 50 6 | 34410 626 | 646 | 668 | 691 | 744

* Additional model



CBN-LRF Milling Conditions (2 Flutes)

Model
Number

2001-002002
2001-002003

2001-002005
. 2001-003002
2001-003003
2001-003005
20015-002%2
20015-002X3
20015-002X5
20015-003X2
20015-003X3
20015-003X5
2002-002005
2002-002X75
2002-002010
2002-003005
2002-003X75
2002-003010
2002-005005
2002-005X75
2002-005010
20025-005X5
20025-X5X75
20025-X5010
2003-001010
2003-002005
2003-002X75
2003-002010
2003-002015
2003-002020
2003-003005
2003-003X75
2003-003010
2003-003015
2003-003020
2003-005005
2003-005X75
2003-005010
2003-005015
2003-005020

WORK MATERIAL
Outside Comer
Diameter Radius
(mm) (mm)
RO.02
01
RO.03
RO.02
0.15
RO.03
RO.02
0.2 RO.03
R0.05
0.25 R0.05
RO.01
RO.02
0.3
RO.03
R0.05

(mm)

0.2
0.3
0.5
0.2
0.3
05
0.2
0.3
05
0.2
0.3
0.5
0.5
0.75

0.5
0.75

0.5
0.75

0.5
0.75

HEATTREATED STEELS | HARDENED STEELS

Spindle

(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

STAVAX
(~52HRC)
et | A
Rate Depih
(mmjmin)  (mm)

90 | 0.002 .
90 | 0.002 .
90 | 0.002
90 | 0.002 .
90 | 0.002
90 | 0.002
120 | 0.003
120 | 0.003
120 | 0.003
120 | 0.003
120 | 0.003
120 | 0.003
140 | 0.003
140 | 0.003
140 | 0.003
140 | 0.003
140 | 0.003
140 | 0.003
140 | 0.003
140 | 0.003
140 | 0.003
190 | 0.004
190 | 0.004
190 | 0.004
185 | 0.003
185 | 0.003
185 | 0.003
185 | 0.003
185 | 0.003
130 | 0.003
200 | 0.004
200 | 0.004
200 | 0.004
200 | 0.004
140 | 0.004
240 | 0.005
240 | 0.005
240 | 0.005
240 | 0.005
170 | 0.005

de
Radial

Depih
(mm)

0.01
0.01
0.01
0.01
0.01
0.01
0.015
0.015
0.015
0.015
0.015
0.015
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.03
0.03
0.03
0.045
0.045
0.045
0.045
0.045
0.022
0.045
0.045
0.045
0.045
0.022
0.045
0.045
0.045
0.045
0.022

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

HARDENED STEELS
SKD11
(~B2HAC)
ap
Feed Aodial

Rate | Depth
(mmfmin) | (mm)
. 0.002

. 0.002 .

. 0.002 .
. 0.002
0.002
0.002
90 | 0.003
90 | 0.003
90 | 0.003
90 | 0.003
90 | 0.003
90 | 0.003
120 | 0.003
120 | 0.003
120 | 0.003
120 | 0.003
120 | 0.003
120 | 0.003
120 | 0.003
120 | 0.003
120 | 0.003
170 | 0.004
170 | 0.004
170 | 0.004
160 | 0.003
160 0.003
160 0.003
160 0.003
160 0.003
110 | 0.003
175 | 0.004
175 | 0.004
175 | 0.004
175 | 0.004
120 | 0.004
225 | 0.005
225 | 0.005
225 | 0.005
225 | 0.005
160 0.005

Radial

(mm)

0.01

0.01
0.01

0.01

0.01
0.01
0.015
0.015
0.015
0.015
0.015
0.015
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.03
0.03
0.03
0.045
0.045
0.045
0.045
0.045
0.022
0.045
0.045
0.045
0.045
0.022
0.045
0.045
0.045
0.045
0.022

Spindle

(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

HARDENED STEELS
HAP10 [ HAPT2
(~BBHRC)
ap
Feed HPoial
Rfe | Depth
(mmjmin} | (mm}
L3 | 0002 |
0 0002
0 | 0002
0 0002
0 | 0002
0 0002
80 | 0002
60 | 0002
60 | 0002
60 0002
60 | 0002
60 | 0002
80 | 0003
80 | 0003
80 | 0003
80 0003
80 | 0003
80 0003
80 | 0003
80 000
80 | 000
10 0003
140 | 0003
140 0003
120 | 0003
120 0003
120 | 0003
120 0003
120 | 0003
80 | 0003
150 | 0003
150 0003
150 | 0003
150 0003
10 | 0003
20 0004
210 | 0.004
210 0004
20 | 0004
150 | 0.004

(mm}
0.006
0.005
0.005
0.005
0.005
0.005
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.015
0.015
0.015
0.02
0.02
0.02
0.02
0.02
0.01
0.02
0.02
0.02
0.02
0.01
0.02
0.02
0.02
0.02
0.01



CBN-LRF Milling Conditions (2 Flutes)

HEAT-TREATED STEELS | HARDENED STEELS HARDENED STEELS HARDENED STEELS
WORK MATERIAL STAVAX SKD11 HAP10 [ HAPT2
(~52HRC) (~B2HRC) (~BBHRC)
a, a. a a a, a.
Model Outside Comer Effective Spindle Feed Aodal Radial Spindle Feed Axial Radial Spindle Feed HPoial Radial

Numiber Diameter | Radius Length Speed Aate Depth Depth Speed Aate Degth Degth Speed Hate Depth Depth
(mm) (mm) (mm) min") | (mmjmin) | (mm) (mm) | (min") | (mmjmin) | (mm) (mm) min") | (mmjmin) | (mm) (mm)

2004-002005 0.5 30,000 230 | 0.005 | 0.065 | 30,000 200 | 0.005 | 0.065 | 30,000 160 | 0.004 | 0.2

2004-002010 . . 1 . 30,000 230 | 0.005 . 0.085 . 30,000 200 . 0.006 . 0.065 . 30,000 . 160 . 0.004 . 0.02
2004-002015 R 1.5 . 30,000 230 | 0.005 | 0.065 | 30,000 200 . 0.005 . 0.065 | 30,000 . 160 | 0004 | 0.02
.2004-002020 2 . 30,000 230 | 0.005 . 0.0685 . 30,000 . 200 . 0.005 . 0.065 . 30,000 . 160 . 0.004 . 0.02
2004-003005 05 30,000 270 | 0.006 | 0.065 | 30,000 230 | 0.006 | 0065 | 30,000 180 | 0004 | 0.2
2004-003010 R0.03 1 30,000 270 | 0.006 | 0.065 | 30,000 230 | 0.006 | 0.065 | 30,000 180 | 0004 | 0.2
2004-003015 15 30,000 270 | 0.006 | 0.065 | 30,000 230 | 0.006 | 0065 | 30,000 180 | 0004 | 0.2
2004-005005 = 0.4 05 30,000 340 | 0.01 0.065 | 30,000 300 | 0.01 0.065 | 30,000 220 | 0005 | 0.02
2004-005010 1 30,000 340 | 001 0.065 | 30,000 300 | 0.01 0.065 | 30,000 220 | 0005 | 0.02
2004-005015 R0.05 15 30,000 340 | 0.01 0.065 | 30,000 300 | 0.01 0.065 | 30,000 220 | 0005 | 0.02
2004-005020 2 30,000 340 | 0.01 0.065 | 30,000 300 | 0.1 0.065 | 30,000 220 | 0.005 | 0.02
2004-005040 4 30,000 170 | 0.01 0.032 | 30,000 150 | 0.01 0.032 | 30,000 10 | 0005 | 0.01
2004-010005 0.5 30,000 520 | 0.01 0.065 | 30,000 450 | 0.0 0.065 | 30,000 320 | 0.005 | 0.02
2004-010010 RO.1 1 30,000 520 | 0.01 0.065 | 30,000 450 | 0.01 0.065 | 30,000 320 | 0.005 | 0.02
2004-010015 15 30,000 520 | 0.01 0.065 | 30,000 450 | 0.0 0.065 | 30,000 320 | 0.005 | 0.02
2005-001010 R0.01 1 30,000 280 | 0.003 | 0.09 30,000 240 | 0.003 | 0.09 30,000 200 | 0.003 | 003
2005-002005 0.5 30,000 280 | 0.005 | 0.09 30,000 240 | 0.005 | 0.09 30,000 200 | 0.005 | 003
2005-002010 1 30,000 280 | 0.005 | 0.09 30,000 240 | 0005 | 0.09 30,000 200 | 0.005 | 003
2005-002015 o 15 30,000 280 | 0.005 | 0.09 30,000 240 | 0005 | 0.09 30,000 200 | 0.005 | 003
2005-002020 2 30,000 280 | 0005 | 0.09 30,000 240 | 0.005 | 0.09 30,000 200 | 0005 | 003
2005-003005 0.5 30,000 330 | 0.006 | 0.09 30,000 280 | 0.006 | 0.09 30,000 230 | 0005 | 003
2005-003010 1 30,000 330 | 0.006 | 0.09 30,000 280 | 0.006 | 0.09 30,000 230 | 0005 | 003
2005-003015 R 15 30,000 330 | 0.006 | 0.09 30,000 280 | 0.006 | 0.09 30,000 230 | 0005 | 003
2005-003020 05 2 30,000 330 | 0.006 | 0.09 30,000 280 | 0.006 | 0.09 30,000 230 | 0005 | 003
2005-005005 05 30,000 440 | 0.01 0.09 30,000 380 | 0.01 0.09 30,000 280 | 0.01 0.03
2005-005010 1 30,000 440 | 0.01 0.09 30,000 380 | 0.01 0.09 30,000 280 | 0.01 0.03
2005-005015 e 15 30,000 440 | 0.01 0.09 30,000 380 | 0.1 0.09 30,000 280 | 0.01 0.03
2005-005020 2 30,000 440 | 0.01 0.09 30,000 380 | 0.01 0.09 30,000 280 | 0.01 0.03
2005-010005 05 30,000 700 | 002 0.09 30,000 600 | 0.02 0.09 30,000 40 | 001 0.03
2005-010010 1 30,000 700 | 002 0.09 30,000 600 | 0.02 0.09 30,000 410 | 0.01 0.03
2005-010015 h 15 30,000 700 | 002 0.09 30,000 600 | 0.02 0.09 30,000 40 | 0.01 0.03
2005-010020 2 30,000 700 | 0.02 0.09 30,000 600 | 0.02 0.09 30,000 410 | 0.01 0.03
2006-002005 0.5 30,000 320 | 0.005 | O 30,000 270 | 0.005 | 011 30,000 240 | 0.005 | 0.035
2006-002010 R0.02 1 30,000 320 | 0.005 | O 30,000 270 | 0.005 | 0.11 30,000 240 | 0.005 | 0.035
2006-002015 15 30,000 320 | 0.005 | O 30,000 270 | 0.005 | 0.1 30,000 240 | 0.005 | 0.035
2006-005005 0.5 30,000 500 | 0.01 0.11 30,000 430 | 0.0 0.11 30,000 340 | 0.01 0.035
2006-005010 1 30,000 500 | 0.01 0.1 30,000 430 | 0.0 0.11 30,000 340 | 0.01 0.035
2006-005015 o8 e 15 30,000 500 | 0.01 0.1 30,000 430 | 0.0 0.11 30,000 340 | 0.01 0.035
2006-005030 3 30,000 500 | 0.01 0.1 30,000 430 | 0.0 0.11 30,000 340 | 0.01 0.035
2006-010005 0.5 30,000 800 | 0.02 0.1 30,000 675 | 002 0.11 30,000 492 | 0.01 0.035
2006-010010 RO.1 1 30,000 800 | 0.02 0.1 30,000 675 | 002 0.1 30,000 492 | 0.01 0.035
2006-010015 15 30,000 800 | 0.02 0.11 30,000 675 | 002 0.11 30,000 492 | 0.01 0.035



CBN-LRF Milling Conditions (2 Flutes)

HEAT-TREATED STEELS | HARDENED STEELS HARDENED STEELS HARDENED STEELS
WORK MATERIAL STAVAX SKD11 HAP10 [ HAPT2
(~52HRC) (~B2HRC) (~BBHRC)
a, a. a a a, a.
Model Outside Comer Effective Spindle Feed Aodal Radial Spindle Feed Axial Radial Spindle Feed HPoial Radial

Numiber Diameter | Radius Length Speed Aate Depth Depth Speed Aate Degth Degth Speed Hate Depth Depth
(mm) (mm) (mm) min") | (mmjmin) | (mm) (mm) | (min") | (mmjmin) | (mm) (mm) | (min" | (mmjmin} | (mm) (mm)

2008-002010 . 1 30,000 410 | 0005 | 0.16 30,000 350 | 0005 | 016 30,000 320 | 0.005 | 0.04
2008-002015 . . 1.5 . 30,000 410 | 0.005 . 0.16 . 30,000 350 . 0.006 . 0.16 . 30,000 . 320 . 0.005 . 0.04
2008-002020 R 2 . 30,000 410 | 0005 | 0.16 30,000 350 . 0.005 . 0.16 30,000 . 320 . 0005 | 0.04
.2003-002050 . 5 . 30,000 290 | 0.005 . 0.08 . 30,000 . 250 . 0.005 . 0.08 . 30,000 . 220 . 0.005 . 0.02
2008-005010 1 30,000 600 | 0.01 0.16 30,000 510 | 0.1 0.16 30,000 450 | 0.01 0.04
2008-005015 15 30,000 600 | 0.01 0.16 30,000 510 | 0.01 0.16 30,000 450 | 0.01 0.04
2008-005020 o8 e 2 30,000 600 | 0.01 0.16 30,000 510 | 0.1 0.16 30,000 450 | 0.01 0.04
2008-005050 5 30,000 420 | 0.01 0.08 30,000 360 | 0.01 0.08 30,000 320 | 0.01 0.02
2008-010010 1 30,000 920 | 0.02 0.16 30,000 790 | 0.02 0.16 30,000 560 | 0.01 0.04
2008-010015 15 30,000 920 | 0.02 0.16 30,000 790 | 0.02 0.16 30,000 560 | 0.01 0.04
2008-010020 h 2 30,000 920 | 0.02 0.16 30,000 790 | 0.02 0.16 30,000 560 | 0.01 0.04
2008-010050 5 30,000 640 | 0.02 0.08 30,000 550 | 0.02 0.08 30,000 390 | 0.01 0.02
2010-002010 1 30,000 500 | 0005 | 02 30,000 430 | 0.005 | 02 30,000 400 | 0.005 | 005
2010-002020 2 30,000 500 | 0.005 | 0.2 30,000 430 | 0.005 | 02 30,000 400 | 0.005 | 005
2010-002030 e 3 30,000 500 | 0005 | 02 30,000 430 | 0.005 | 02 30,000 400 | 0.005 | 005
2010-002050 5 30,000 500 | 0.005 | 0.2 30,000 430 | 0.005 | 0.2 30,000 400 | 0.005 | 005
2010-005010 1 30,000 700 | 0.01 0.2 30,000 600 | 0.01 0.2 30,000 500 | 0.01 0.05
2010-005020 2 30,000 700 | 0.01 0.2 30,000 600 | 0.01 0.2 30,000 500 | 0.01 0.05
2010-005030 0% 3 30,000 700 | 001 0.2 30,000 600 | 0.01 0.2 30,000 500 | 0.01 0.05
2010-005050 I 5 30,000 700 | 0.1 0.2 30,000 600 | 0.01 0.2 30,000 500 | 0.01 0.05
2010-010010 1 30,000 | 1,000 | 0.02 0.2 30,000 850 | 0.02 0.2 30,000 600 | 0.1 0.05
2010-010020 2 30,000 | 1,000 | 0.02 0.2 30,000 850 | 0.2 0.2 30,000 600 | 0.01 0.05
2010-010030 o 3 30,000 | 1,000 | 0.02 0.2 30,000 850 | 0.2 0.2 30,000 600 | 0.01 0.05
2010-010050 5 30,000 | 1,000 | 002 0.2 30,000 850 | 0.2 0.2 30,000 600 | 0.01 0.05
2010-020010 1 30,000 | 1,600 | 0.04 0.2 30,000 | 1350 | 0.04 0.2 30,000 850 | 0.01 0.05
2010-020020 02 2 30,000 | 1,600 | 0.04 0.2 30,000 | 1350 | 0.4 0.2 30,000 850 | 0.1 0.05
2015-002030 3 27,000 800 | 0005 | 03 27,000 680 | 0.005 | 03 20,000 470 | 0005 | 023
2015-002040 RD.02 | 4 27,000 800 | 0005 | 03 27,000 680 | 0.005 | 03 20,000 40 | 0005 | 023
2015-002060 6 27,000 800 | 0005 | 03 27,000 680 | 0.005 | 03 20,000 470 | 0005 | 023
2015-005030 3 27,000 | 1200 | 001 0.3 27,000 | 1,000 | 0.01 03 20,000 520 | 0.01 0.23
2015-005040 ROO5 | 4 27,000 | 1,200 | 001 0.3 27,000 | 1,000 | 0.01 0.3 20,000 520 | 0.01 0.23
2015-005060 ' 6 27,000 | 1200 | 001 0.3 27,000 | 1,000 | 0.01 03 20,000 520 | 0.01 0.23
2015-010030 3 27,000 | 1,500 | 0.02 0.3 27,000 | 12300 | 0.02 0.3 20,000 600 | 0.01 0.23
2015-010040 RO.1 4 27,000 | 1500 | 0.02 0.3 27,000 | 1300 | 0.02 03 20,000 600 | 0.01 0.23
2015-010060 6 27,000 | 1,500 | 0.02 0.3 27,000 | 1300 | 0.2 0.3 20,000 600 | 0.01 0.23
2015-030045 R0.3 45 27,000 | 1,800 | 0.06 0.3 27,000 | 1500 | 0.06 0.3 25,000 930 | 0.01 0.23



CBN-LRF Milling Conditions (2 Flutes)

HEATTREATED STEELS | HARDENED STEELS

Model
Number

2020-002040
2020-002060

2020-002080

2020-002100

2020-003030
2020-005040
2020-005060
2020-005080
2020-005100
2020-010040
2020-010060
2020-010080
2020-010100
2020-020040
2020-020060
2020-020080
2020-020100
2020-050040
2020-050060
2020-050080
2020-050100
2030-005060
2030-010060
2030-020060
2030-050060

Note:

WORK MATERIAL

Outside
Diameter
(mm)

Comer
Radius
(mm)

R0.02

R0.03

R0.05

RO.1

R0D.2

R0.5

R0.05
RO.1
R0.2
R0.5

(=~ = - I~ - I - -]

Spindle

(min™)

24,000

24,000
24,000

24,000
24,000
24,000
24,000
24,000
24,000
24,000
24,000
24,000
24,000
24,000
24,000
24,000
24,000
24,000
24,000
24,000
24,000
20,000
20,000
20,000
20,000

STAVAX
(~52HRC)
et | A
Rate Depih

(mmjmin)  (mm)
1,000 | 0.005 .
1,000 | 0.005 .
1,000 | 0.005
1,000 | 0.005 .
1,000 | 0.006
1,500 | 0.1
1,500 | 0.0
1,500 | 0.0
1,500 | 0.01
2,000  0.02
2,000 | 0.02
2,000 002
2,000 | 002
2,000 0.4
2,000 | 0.04
2,000 = 0.03
2000 | 0.025
2000 @ 01
2000 01
2,000 = 0.075
2,000 | 0.05
1500 | 0.2
2,000 | 0.4
2,000 = 0.06
2,000 | 012

de
Radial

Depih
(mm)

0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.6
0.6
0.6
0.6

Spindle

Speed
(min™)

24,000

24,000

24,000

24,000
24,000
24,000
24,000
24,000
24,000
24,000
24,000
24,000
24,000
24,000
24,000
24,000
24,000
24,000
24,000
24,000
24,000
20,000
20,000
20,000
20,000

HARDENED STEELS
SKD11
(~B2HAC)

ap

Feed Axial

Rate | Deptn

(mmfmin) | (mm)

850 . 0.005 .

850 | 0005 |

850 . 0.005 .

850 . 0.005 .

850 0.006

1,300 0.0

1,300 00

1,300 0.0

1,300 0.0

1,700 0.02

1,700 0.02

1,700 0.02

1,700 0.02

1,700 0.04

1,700 0.04

1,700 0.03

1,700 0.025

1,700 0.1

1,700 0.1

1,700 0.0

1,700 0.05

1,300 0.02

1,700 0.04

1,700 0.06

1,700 012

Radial
(mm)
0.4
0.4
0.4
04
0.4
04
0.4
04
0.4
04
0.4
04
04
04
04
04
04
0.4
0.4
0.4
0.4
0.6
0.6
0.6
0.6

*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.

Spindle

(min™)

16,000

16,000
16,000

16,000
16,000
16,500
16,500
16,500
16,500
17,000
17,000
17,000
17,000
17,700
17,700
17,700
17,700
20,000
20,000
20,000
20,000
13,500
14,000
14,500
16,500

HARDENED STEELS
HAP10 [ HAPT2
(~BBHRC)

ap
Feed HPoial
Rfe | Depth
(mmjmin} | (mm}
| 50 | 0005 |
50 | 0005
530 | 0005
530 | 0005 |
550 | 0.005
600 | 001
600 | 001
600 | 001
600 | 001
700 | 001
700 | 001
700 | 001
700 | 001
m | 001
m | 001
m | 001
m | oot
1000 | 001
1000 | 001
1000 | 001
1000 | 001
600 | 0015
700 | 002
0 002
1000 | 002
@

(mm}
04
04
04
04
0.4
0.4
0.4
0.35
0.3
0.4
0.4
0.35
0.3
0.4
0.4
0.35
0.3
0.4
0.4
0.35
0.3
0.6
0.6
0.6
0.6

de



4 Flute High-grade Long Neck Radius End Mills

Size 60.3~02

CBN-LRFA000zm 2 -

Material Applications (% Highly Recommended @ Recommended O Suggested)

‘Work Material
cARBON | ALLOY  |PREHARDENED AN A CASTIRON | ALUMINUM | craptme | corer | puastics | eiass | Tmawum | HEAT | cEMENTED |mameRmme
STEELS STEELS STEELS ALLOYS FILLED ALLOYS | RESISTANT | CARBIDE [NO
5450 SK/ SCM NAK ~55HRC | ~60HRC | ~ 70HRC PLASTICS ALLOYS MATERIALS

Labed Samgie — @ CR -
= @ _\ 2 Bta
ofied CON-LAF4020-010040 T & 8 8 =
e MBI 258 200, by o g B .7 = =
#001 $D1.999 R+0.001/0.000 s L . :
Diameter and Corner R accuracy measurements are printed on The shank taper angle Shown is not an exact value and to avoid 3
the label to support High Precision milling. contact with the work piece, we recommend the user controls the g
precise value of this angle. Shank taper angle should not make ¥
contact with the work piece. == Inclined Angle

4-flute shape withstands high efficiency milling.
Milling time can be significantly reduced compared to 2-flute.

GBH-IIIFZIIIIIIMIIIIII Common features

High rigidity cutting edge Sharp cutting edge
Super negative rake angle from the cutting edge at the tip point to The cutting edge is outstandingly sharp even with the super negative
peripheral cutting edge. rake angle.

Less damage when milling hard materials.




Pocket milling

STAVAX (52HRC
2/4 Flutes CBN-LRF 22 X CRO.1 X EL6 ( )
ap ] ae
Tool Flutes Spindle Feed Axial Radial Feed per Cycle Time
Speed Rate Depth Depth tooth
(min™ | (mm/min)  (mm) (mm) (mm)
| CBN-LRF@2x CROAXEL6 4 28000 | 3300 & 005 = 07 0029 | 45min/iPocket |
| CBN-LRF2x CRO.IxEL6 2 | 28000 | 3300 = 005 | 07 | 0059 | 45min/1Pocket
- CBN-LRF 2 2 x CRO.1 x EL6 2 28,000 1,650 0.05 07 0.029 85 min / 1Pocket
Tool | 4Futes |  2Futes | 2Flutes |
Feed rate (mm/min) 3,300 mm/min 3,300 mm/min 1,650 mm/min
Cycle time (min) 135 min 135 min 255 min

Tool photo

Mill under higher efficiency Large damage under the same  When the feed per tooth is the same,
conditions than 2-flute. milling conditions as 4-flute. the damage is small, but the milling
Greatly shortens milling time. time is about twice as long.

Pocket Size: 50 x 40 x 2mm GCoolant: Oil mist

Surface roughness by different milling conditions

4 Flutes CBN-LRF 0.3 x CR0.05 x EL0.5 STAVAX (52HRC)
0.08
€
< 006
&
2 oo
=) Decrease Decrease
Recommended p :
‘§ 0.02 milling condition Spindle Speed w&&:@
0 Pocket Size
10 4 % 0.2mm
. Goolant: Oil mist
Spindle speed 60,000 30,000 30,000 ap : 0.005mm
ae : 0.08 mm
Feed rate 950 950 475
Cycle Time 26 min / Pocket 26 min / Pocket 50 min / Pocket

Achieves high-speed milling that exceeds conventional CBN end mills even for small diameters.
00.3 can be used in a machining center equipped with a 30,000 rpm spindle. It is recommended to decrease both the spindle speed and feed rate proportionally.



4 Flute High-grade Long Neck Radius End Mills

Total 35 models Shank taper angle Bta is only for reference. Unit (mm)
Model (_il‘lﬂ'(h Comer Effective Length .Nu:k Shank Taper Owverall Slﬂl( Sumedm‘l Effective Length by Inclined Angies
Number Diameter | Radius | Length ofCut | Diameter Angle Length | Diameter | RefailPrice | _ _ _ _
aD CR £ £ ad; Bta L ed ¥ 30 1 1230 > 3
| CBN-LRF 4003-002X75 | ' | om | ' ' | s0 | 4 | 40520 | 083 | 08 | 089 | 092 | 100
| CBN-LRF 4003-002010 03 = 1 013 | 0z 15 50 | 4 | 4085 | 108 | 112 | 117 | 121 | 1
| CBN-LRF 4003-005005 | 'Ro0s | 05 | 50 | 4 | 36300 | 057 | 059 | 061 | 063 | 068
| CBN-LRF 4004-002015 'mo02 | 15 ' ' | s0 | 4 | 3Bgs0 | 154 159 | 165 | 171 | 186
| CBN-LRF 4004-003005 | 'R003 | 05 | 50 | 4 | 24320 | 051 058 055 | 057 | 062
CBN-LRF 4004-005005 05 50 4 34,320 051 | 053 | 055 | 057 | 062
04 R0.05 024 | 038 15
CBN-LRF 4004-005015 15 50 4 34,560 154 | 159 | 165 | 171 | 185
CBN-LRF 4004-010005 05 50 4 34,320 051 | 053 | 054 | 056 | 061
CBN-LRF 4004-010010 o 1 50 4 34,560 103 | 106 | 110 | 114 | 123
CBN-LRF 4005-002010 R0.02 1 50 4 31,750 103 | 107 | 111 | 115 | 125
CBN-LRF 4005-005005 05 50 4 28,310 051 | 053 | 055 | 057 | 062
CBN-LRF 4005-005010 RO.05 1 50 4 28,530 103 | 107 | 110 | 115 | 124
05 03 0.48 15
CBN-LRF 4005-005015 15 50 4 28,860 154 | 159 | 165 | 171 | 185
CBN-LRF 4005-010005 05 50 4 28,310 051 | 053 | 054 | 056 | 061
CBN-LRF 4005-010015 o 15 50 4 28,860 153 | 159 | 164 | 170 | 184
CBN-LRF 4006-005005 R0.05 05 50 4 28,200 051 | 053 | 055 | 057 | 062
CBN-LRF 4006-010005 | 06 05 03 058 15 50 4 28,200 051 | 053 | 054 | 056 | 061
CBN-LRF 4006-010010 o 1 50 4 28,440 103 | 106 | 110 | 114 | 123
CBN-LRF 4008-005010 RO.05 1 50 4 28,680 103 | 107 | 110 | 115 | 124
CBN-LRF 4008-010010 1 50 4 28,680 103 | 106 | 110 | 114 | 123
08 056 | 078 15
CBN-LRF 4008-010020 RO.1 2 50 4 28,680 205 | 212 | 220 | 228 | 246
CBN-LRF 4008-010050 5 50 4 32,520 515 | 533 | 552 | 573 | 619
CBN-LRF 4010-002010 1 50 4 29,300 103 | 107 | 111 | 115 | 125
CBN-LRF 4010-002030 o 3 50 4 29,300 310 | 321 | 333 | 345 | 373
CBN-LRF 4010-005010 1 50 4 26,420 103 107 | 111 | 115 | 124
CBN-LAF 4010-005020 | 1 R 2 07 098 15 50 4 26,420 206 | 214 | 221 | 230 | 248
CBN-LRF 4010-010010 1 50 4 26,420 103 | 106 | 110 | 114 | 123
CBN-LRF 4010-010020 RO.1 2 50 4 26,420 206 | 213 | 221 | 229 | 247
CBN-LRF 4010-010030 3 50 4 26,420 310 | 320 | 332 | 344 | ar2
CBN-LRF 4015-002030 R0.02 3 50 4 34,520 313 | 324 | 336 | 349 | 378
CBN-LRF 4015-010030 ' RO.1 3 ! e " 50 4 31,080 313 | 324 | 335 | 348 | 376
CBN-LRF 4020-002040 4 50 4 35,630 415 | 429 | 445 | 462 | 500
CBN-LRF 4020-002060 o 6 50 4 35,630 622 | 643 | 667 | 692 | 748
2 12 197 15
CBN-LRF 4020-010040 o 4 50 4 31970 415 | 429 | 444 | 461 | 498

CBN-LRF 4020-010060 6 50 4 31,370 6.21 6.43 666 6.91 746



CBN-LRF Milling Conditions (4 Flutes)

HEAT-TREATED STEELS | HARDENED STEELS HARDENED STEELS HARDENED STEELS
WORK MATERIAL STAVAX SKD11 HAP10 [ HAPT2
(~52HRC) (~B2HRC) (~TOHRC)
a, a. a a a, a.
Model Outside Comer Effective Spindle Feed Aodal Radial Spindle Feed Axial Radial Spindle Feed HPoial Radial

Number Diameter | Radis | Length | Speed Rate Depth | Depth | Speed Rate Depth | Depth | Speed Rate Depth | Depth
(mm) (mm) (mm) min") | (mmjmin) | (mm) (mm) | (min") | (mmjmin) | (mm) (mm) min") | (mmjmin) | (mm) (mm)

4003-002X75 . 0.75 | 60,000 750 | 0.003 | 0.08 55,000 580 | 0.003 0.06 | 50,000 400 | 0.003 0.03
4003-002010 . 0.3 e | 1 . 60,000 750 | 0.003 . 0.08 . 55,000 580 . 0.003 . 0.06 . 50,000 . 400 . 0.003 . 0.03
4003-005005 R0.05 0.5 . 60,000 950 | 0.005 | 0.8 55,000 750 . 0.005 . 0.06 | 50,000 . 550 | 0.004 0.03
. 4004-002015 . . R0.02 . 1.5 . 55,000 850 | 0.005 . 0.1 . 53,000 . 700 . 0.005 . 0.08 . 50,000 . 550 . 0.004 . 0.05
4004-003005 R0.03 0.5 55,000 | 1,000 = 0.006 | 01 53,000 800 | 0.006 0.08 | 50,000 600 | 0.004 0.05
4004-005005 0.5 55,000 | 1200 @ 00 0.1 53,000 | 1,000 | 0.01 0.08 | 50,000 730 | 0.007 0.05
4004-005015 o4 e 1.5 55,000 | 1,200 | 0.1 0.1 53,000 | 1,000 | 0.01 0.08 | 50,000 730 | 0.007 0.05
4004-010005 0.5 55,000 | 1500 | 0.0 0.1 53,000 | 12300 | 0.01 0.08 | 50,000 & 1,000 | 0.008 0.05
4004-010010 o 1 55,000 | 1,500 | 0.1 0.1 53,000 | 12300 | 001 0.08 | 50,000 | 1,000 | 0.008 0.05
4005-002010 R0.02 1 50,000 950 | 0.005 | 0.15 50,000 900 | 0.005 0.12 | 50,000 700 | 0.005 0.08
4005-005005 0.5 50,000 | 1,500 | 0.01 0.15 50,000 | 1,300 | 0.01 012 | 50,000 @ 1,000 | 0.1 0.08
4005-005010 R0.05 1 50,000 | 1500 | 0.0 0.15 50,000 | 1,300 | 0.01 012 | 50,000 1,000 | 0.1 0.08
4005-005015 08 1.5 50,000 | 1,500 | 0.01 0.15 50,000 | 1,300 | 0.01 012 | 50,000 @ 1,000 | 0.1 0.08
4005-010005 0.5 50,000 | 1,900 | 0.02 0.15 50,000 | 1,700 | 0.02 012 | 50,000 1400 | 0.1 0.08
4005-010015 o 1.5 50,000 | 1,900 | 0.02 0.15 50,000 | 1,700 | 0.02 012 | 50,000 @ 1400 | 0.1 0.08
4006-005005 R0.05 0.5 50,000 | 1,700 | 001 0.2 50,000 | 1,500 | 0.01 015 | 50,000 1,200 | 0.1 0.1
4006-010005 | 0.6 0.5 50,000 | 2300 | 0.02 0.2 50,000 | 2000 | 0.02 015 | 50,000 | 1,700 | 0.2 0.1
4006-010010 o 1 50,000 | 2300 | 0.02 0.2 50,000 | 2000 | 0.02 015 | 50,000 | 1,700 | 0.012 0.1
4008-005010 R0.05 1 45000 | 1,800 | 0.0 0.28 44000 | 1600 | 0.01 0.21 42,000 | 1300 | 0O 0.13
4008-010010 1 45000 | 2400 @ 0.02 0.28 44,000 | 2000 | 002 0.21 42,000 = 1,600 = 0.015 0.13
4008-010020 o8 RO.1 2 45000 | 2400 | 0.02 0.28 44000 | 2000 | 0.02 0.21 42,000 | 1600 | 0.015 0.13
4008-010050 5 45000 | 1,700 | 0.2 0.14 44000 | 1,400 | 002 0.11 42,000 | 1,000 | 0.015 0.07
4010-002010 1 40,000 | 1300 | 0006 | 035 37,000 | 1,100 | 0.006 0.3 34,000 900 | 0.005 0.2
4010-002030 e 3 40,000 | 1,300 | 0006 | 035 37,000 | 1,100 | 0.006 0.3 34,000 900 | 0.005 0.2
4010-005010 1 40,000 | 1900 | 0015 | 035 37,000 | 1,600 | 0.015 0.3 34,000 | 1200 | 01 0.2
4010-005020 1 e 2 40,000 | 1900 | 0015 | 035 37,000 | 1,600 | 0.015 0.3 34,000 1200 0O 0.2
4010-010010 1 40,000 | 2600 | 003 0.35 37,000 | 2000 | 003 0.3 34,000 | 1400 | 0015 0.2
4010-010020 RO.1 2 40,000 | 2600 | 003 0.35 37,000 | 2000 | 003 0.3 34,000 = 1400 0015 0.2
4010-010030 3 40,000 | 2600 | 003 0.35 37,000 | 2000 | 003 0.3 34,000 | 1400 | 0015 0.2
4015-002030 R0.02 3 30,000 | 1500 | 0.0 0.55 27,000 | 12300 | o001 0.5 23,000 | 1,000 | 0.005 0.3
4015-010030 ' RO.1 3 30,000 | 3,000 | 005 0.55 27,000 | 2200 | 005 0.5 23000 | 1400 | 002 0.3
4020-002040 - 4 28,000 | 1,700 | 00 0.7 23,000 | 1500 | o.01 0.6 18,000 | 1,200 | 0.005 0.4
4020-002060 ) 6 28,000 | 1,700 | 0.0 0.7 23,000 | 1500 | 0.01 0.6 18,000 | 1,200 | 0.005 0.4
4020-010040 A0 4 28,000 | 3300 | 005 0.7 23,000 | 2400 | 005 0.6 18,000 | 1500 | 0.03 0.4
4020-010060 6 28,000 | 3300 | 005 0.7 23,000 | 2400 | 005 0.6 18,000 | 1500 | 0.03 0.4
Note:

*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.

=1
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2 Flute Long Neck Ball End Mills for Super Finishing

Size R0.05~R1

-1-

CBN-1BSF @m0

Material Applications (¢ Highly Recommended © Recommended O Suggested)

Patent pending

CARBON | ALLOY [PREHARDENED HARDENED STEELS CASTIRON | ALUMINUM | GRAPHTE | COPPER | PLASTICS | GLASS | TITANIUM HEAT | CEMENTED | HARDBAITTLE
STEELS | STEELS | sTEElS ALLOYS FILLED | ALLOYS | RESISTANT | CABBIDE |MNONMETALLL)
545G 5K/ SCM NAK - = = PLASTICS ALLOYS MATERIALS
S50 aUS HPM 55HRC B0HRC TOHRC
O © © ©
~ fBHAC
Label Sample R 51 -
|
R CON-LBSF 2020-060 " © s 4‘4 j _
o ki || ISEEEREIN ' t £
* 1
#001 R1 R+0.001/0.000 : L §
Ball Radius accuracy measurments are printed on 5
the label to support High Precision milling. _ ) E
The shank faper angle shown is not an exact value and to avoid -
contact with the work piece, we recommend ihe user conirols the
precise value of this angle. Shank taper angle should not make ined Angle

For higher precision and better surface finish

Ball radius accuracy + 0.002mm based on Nominal Radius.

contact with the work piece.

Tool center line

A cutting edge is set at the tip of the tool (zero peripheral speed).
Less tool damage and improved finishing surface.

Inclined surface milling CBN-LBF & CBN-LBSF comparison

2 Flutes R0.3 x EL1.5

Pocket Size : 9 x 9 x Depth 1.5 mm

45° Inclined Surface

15° Inclined Surface

CBN-LBF
For long tool life
Milling method L Spindle Speed
Contour spiral milling 30,000 min”

ELMAX (60.5HRC)

Surface Roughness after milling

0.09
& 0.08
g oo 0.079
& 006 A
9 00
g 008 0.05 s
0.03 039
g 0.02
0.01
0 T
CEN-LBSF - CBN-LBF CBN-LBSF
For super surface finish For long tool life  For super surface finish
Feed Rate Allowance Cusp height Coolant Cycle Time
550 mm/min 0.005 mm 0.0001 mm Oil mist 21.5 min



CBN-LBSF Lens application

2 Flutes R0.3 x EL1 * R1 x EL3 HAP10 (64HRC)

Surface Roughness after milling

CBN-LBSF
Milling video
Measurment point Ra ¢ m) Eﬁ E
L. { 1 s
Y Front point of Y axis 0.0272 . '-'E:

Y Center point of Y axis 0.0172 E

Work Size : 100 x 100 x 20 mm Shiny surface

Coolant : Oil mist, Oil coolant Y Back point of Y axis 0.0304
No. ap ae
Process Tool Spindle Feed Axial Radial Allowance | Cycle Time
Speed Rate Depth Depth
(min") | (mm/min) | (mm) (mm) (mm) (h:m)
1 |Roughing 9,480 2,400 0.18 0.75 0.08 1:01
HGB R2
2 | Lens part/Semi-roughing 9,480 2,400 0.18 0.375 0.05 0:06
3 | Periphery/Semi-roughing 14,700 2,160 0.1 0.35 0.05 0:07
4 | Periphery/Semi-finishing 1 HGB R1 14,700 2,160 0.1 0.1 0.02 0:03
5 | Lens part/Semi-inishing 1 14,700 2,160 0.03 0.1 0.02 0:36
6 | Periphery/Semi-finishing 2 HGB R0.5 21,000 1,790 0.04 0.04 0.005 0:15
7 | Lens part/Semi-finishing 2 HGB R1 14,700 2,160 0.015 0.05 0.005 1:13
8 | Periphery/Finishing CBN-LBSF RO3x EL1 | 30,000 600 | 0.01 0.01 0 2:56
9 | Lens partFinishing CBN-LBSF R1x EL3 24,000 750 | 0005 | 0018 | 0 4:52
Total  11:09
CBN-LBF/CBN-LBSF Surface roughness comparison
2Flutes R0.5 x EL1.5 STAVAX (52HRC)

Size: 55 x 25 X 23 mm

Coolant : Oil mist
& | a
Spindle Feed Axial Radial Cycle Time
Speed Rate Depth Depth
(min™) (mm/min) (mm) (mm) | (hm)
CBN-LBSF CBN-LBF 36,000 600 0.003 0.008 217

For super surface For long tool life

Ra0.033um Ra0.159 um

CBN-LBSF is recommended for excellent milling surface.
The surface finish is of such high quality that the letters reflect perfectly in it.



2 Flute Long Neck Ball End Mills for Super Finishing

Total 36 models Shank taper angle Bta is only for reference. Unit (mm)
Model RadivsofBall  Effective | Length Neck | ShankTper | Overall Shank Suggested Effective Length by Inclined Angles
Number Nose Length of Cut Diameter Ange Length Diameter Retail Price
R £ £ ad, Bta L ad ¥ o o . > >
CBN-LBSF 2001-003 03 50 4 46,700 0.30 0.30 030 0.30 033
RO.05 0.07 0,09 15°
CBN-LBSF 2001-005 05 50 4 48 600 050 050 | 051 053 057
CBN-LBSF 20015-0045 045 50 4 45,700 045 045 046 048 051
RO.075 0.1 014 15°
CBN-LBSF 20015-0075 075 50 4 48600 075 076 | 078 081 088
CBN-LBSF 2002-003 03 50 4 35,000 0.30 0.30 030 030 032
RO 013 019 15°
CBN-LBSF 2002-006 06 50 4 35,000 060 060 | 062 064 069
CBN-LBSF 2003-005 05 50 4 33,900 051 053 054 056 060
CBN-LBSF 2003-0075 RO.15 075 | 022 028 15° 50 4 34,400 077 079 | 082 0.85 091
CBN-LBSF 2003-009 09 50 4 35,000 091 094 097 1.01 1.08
CBN-LBSF 2004-0075 075 50 4 30,600 077 079 | 081 0.84 0.90
CBN-LBSF 2004-010 RO:2 1 032 038 15° 50 4 31,200 1.08 1.06 1.09 113 121
CBN-LBSF 2004-012 12 50 4 31,700 122 126 130 135 1.44
CBN-LBSF 2005-010 1 50 4 31,200 1.01 104 107 11 118
RO25 04 048 15°
CBN-LBSF 2005-015 15 50 4 32,200 153 158 163 168 1.80
CBN-LBSF 2006-010 1 50 4 28700 1.01 104 107 110 117
CBN-LBSF 2006-015 RO3 15 048 058 15° 50 4 29,300 153 157 162 168 179
CBN-LBSF 2006-020 2 50 4 29300 205 211 218 225 241
CBN-LBSF 2008-020 2 50 4 29,300 204 210 | 217 224 239
RO4 06 078 15°
CBN-LBSF 2008-040 4 50 4 31,240 411 424 438 454 488
CBN-LBSF 2010-015 15 50 4 28700 153 157 161 166 176
CBN-LBSF 2010-020 2 50 4 28700 205 211 217 223 238
CBN-LBSF 2010-025 25 50 4 29,300 257 264 | 272 281 3.00
ROS 07 098 15°
CBN-LBSF 2010-030 3 50 4 29300 309 318 328 338 362
CBN-LBSF 2010-040 4 50 4 31200 412 | 425 438 453 487
CBN-LBSF 2010-060 3 50 4 31,200 619 639 6560 683 735
CBN-LBSF 2015-025 25 50 4 30,000 260 267 | 274 281 299
CBN-LBSF 2015-030 3 50 4 30,000 312 320 329 339 361
CBN-LBSF 2015-038 RO.7S a8 09 146 15° 50 4 30,500 394 | 406 | 418 431 461
CBN-LBSF 2015-060 3 50 4 30,500 622 641 662 6.84 734
CBN-LBSF 2015-080 8 50 4 33200 828 855 883 914 983
CBN-LBSF 2020-030 3 50 4 30,500 309 316 324 333 353
CBN-LBSF 2020-040 4 50 4 30,500 412 | 423 435 448 477
CBN-LBSF 2020-050 5 50 4 30,500 516 530 546 563 601
R 12 197 15°
CBN-LBSF 2020-060 3 50 4 32,200 619 637 | 657 678 726
CBN-LBSF 2020-080 8 50 4 33,200 826 851 879 9.08 974
CBN-LBSF 2020-100 10 50 4 33,600 1032 1065 | 1100 | 1138 | 1223




CBN-LBSF Milling Conditions

HEAFTREATED STEELS / HARDENED STEELS
'WORK MATERIAL STAVAX | ELMAX [ HAP10 | HAPT2
(~BBHRC)

RS R | e | e || 0 i)
2001003 03 | 30000 | 70 | 0O0BMAX | 0.006 MAX
2001-005 M8 s 30000 70 | 0002MAX | 0.06 MAX
20015-0045 045 | 30000 | 150 | 0004MAX | 0.008 MAX
xosos o o 30000 125 | 0004MAX | 0.008 MAX
2002-003 03 | 30000 | 240 | 0005MAX | 001 MAX
2002-006 o 06 | 30000 200 & 0005MAX | 001 MAX
2003-005 05 | 30000 | 300 | 0005MAX | 001 MAX
20030075 | RO45 | 075 | 30000 250 | 0005MAX | 001 MAX
2003-009 09 | 30000 | 250 | 0O0SMAX | 001 MAX
2004-0075 075 | 30000 360 | 0005MAX | 001 MAX
2004-010 RO.2 1 30000 | 300 | 0005MAX | 001 MAX
2004-012 12 | 30000 = 300 | 0005MAX | 001 MAX
2005-010 1 30000 | 420 | 0005MAX | 001 MAX
2005-015 ME s 30000 | 350 | 0005MAX | 001 MAX
2006-010 1 30000 | 500 | 001 MAX | 0015 MAX
2006-015 RO.3 15 | 30000 | 500 | 001 MAX | 0015 MAX
2006-020 2 30000 | 350 | 001 MAX | 0015 MAX
2008-020 2 30000 | 620 | 001 MAX | 0015 MAX
2008-040 o 4 30000 | 420 | 001 MAX | 0015 MAX
2010-015 15 | 30000 | 750 | 001 MAX | 002 MAX
2010-020 2 30000 | 750 | 001 MAX | 002 MAX
2010-025 25 | 30000 750 | 001 MAX | 002 MAX
2010-030 s 3 30000 | 500 | 001 MAX | 002 MAX
2010-040 4 30000 | 500 | 001 MAX | 002 MAX
2010-060 6 30000 | 330 | 001 MAX | 002 MAX
2015-025 25 | 20000 750 | 001 MAX | 002 MAX
2015-030 3 20000 750 | 001 MAX | 002 MAX
2015-038 ROJS | 38 | 20000 750 | 001 MAX | 002 MAX
2015-060 6 20000 | 500 | 001 MAX | 002 MAX
2015-080 8 20000 500 | 001 MAX | 002 MAX
2020-030 3 15000 | 750 | 001 MAX | 0.025 MAX
2020-040 4 15000 750 | 001 MAX | 0.025 MAX
2020-050 5 15000 | 750 | 001 MAX | 0.025 MAX
2020-060 ! 6 15000 500 | 001 MAX | 0.025 MAX R
2020-080 8 15000 | 500 | 001 MAX | 0.025 MAX (6‘1:&/\.)
2020-100 10 15000 500 | 001 MAX | 0.025 MAX L%J

Mote:

*Decrease both spindle speed and feed rate proportionally when the milling parameters exceed the machine's maximum spindle speed.
*Recommend il mist to avoid tool damage.



2 Flute High-grade Long Neck Ball End Mills

e

Size R0.05~R2

CBN-LBF copnos e
0‘

AO.05~A15 R2
Material Applications (¥ Highly Recommended © Recommended O Suggested)

CARBON | ALLOY |PAEHARDENED) HARDENED STEELS CASTIRON | ALUMNUM | GRAPHITE | COPPER | PLASTICS | GLASS | TIAMIUM | HEAT | CEMENTED | HARDBAITTLE
STEES | stemls | smEmES ALLOYS FLED | ALLOYS | RESISTANT | caARBIDE
SI5C | SK/SCM | NAK | = = PLASTICS ALLOYS MATERIALS
ot o haot 55HRC | ~BOHARG | ~ 70HAC
O © © ©
~ BBHAC

Label Sample A g _— " Ba 1
o CON-LBF 2006-015  rovoon @ =————J &
2 B IS AL

¥
#001 ¢ DO0.600 R+0.003/0.000 L

Diameter and Ball Radius accuracy measurments are printed on

The shank taper angle shown is not an exact value and to avoid
the label to support High Precision milling.

contact with the work piece, we recommend the user controls the
precise value of this angle. Shank faper angle should not make
contact with the work piece.

Actual Effective Langth

Inclined Angle

For long tool life
Various lineup from R0.05 to R2.

Tool center line

Non helix angle design ensureshigh rigidity.

CBN-LBF Finishing Reflector mold

2 Flutes R0.15 x EL0.9 SKD11 (60HRC)

ap a.

Tool Spindle Feed Axial Radial Cycle Time
Speed Rate Depth Depth

(min") | (mm/min) | (mm) (mm) (h:m)

HSB Ri1.5 15,000 800 0.06 0.06 0:25:37
HSB RO0.5 20,000 500 0.025 0025 | 1:11:33
HSB R0.25 25,000 350 0.02 0.02 0:34:29

HSB R0.15 | 30,000 300 0.015 0.015 | 0:30:35

CBN-LBF
R0.15x ELO.9

30,000 300 0.008 0.008 | 3:48:13

Total  6:31:07




CBN-LBF/CBN-LBSF Convex shaped finishing
2 Flutes R0.3 x EL1.5

STAVAX (52HRC)

Process Finishing
Milling Method Contour spiral milling
Spindle Speed 30,000 min”
Feed Rate 800 mm/min
Cusp Height 0.0001 mm
=
] R;dlﬂl Depth 0.015 mm
Work Size : 80 x 50 x 30 mm Cycle Time 9:48 h:m
Coolant : Oil mist
Work piece dimensional error after milling (u m)
; N o 5
Forlong tool ie C BN -LLBF ' For super surface finish C BN -_LBSF 45
4
35
3
25
2
15
1
The 1stridge The 40th ridge The 1st ridge The 40th ridge

05
Milling time 1 ridge : 12 min 30 sec, 40 ridges : 8 h 20 min,

Both types are able to mill for a long time while maintaining accuracy.

Milling surface comparison

For long tool life C B N - LB F For super surface finish C B N - LB S F

- r - d

The 1stridge The 40th ridge _ The 1st ridge The 40th ridge

CBN-LBF for high efficiency milling and long tool life. =~ CBN-LBSF offers shiny milling surfaces.



CBN-LBF Reflector mold

2 Flutes CBN-LBF R0.4 x EL2 STAVAX (52HRC)

No ap de
Process Tool Spindle Feed Aocial Radial Cycle Time
Rate Depth Depth
(min™) (mmyjmin) (mm) (mm) (hem)
1 | Roughing HRRS @6 = CR1 = EL18 3,500 2,500 0.2 2 0:18:00
2 |semiughing | HRRS ©6 = CR1 x EL18 9,000 2,500 0.05 0.1 0:13:35
3 | Semiuging | HRRS @2 x CR0.3 x EL6 3,500 1,000 0.04 1 0:33:55
4 | Semifnishing | HSB R1.5 12,000 2,500 0.02 0.07 0:12:24
5 | Semifinishing | HSB R0.75 7,000 1,000 0.04 0.07 0:20:50
CBN-LBF 6 | Semiinising | HSB RO.75 7,000 700 005 005 | 0:18:08
Milling video of 7 | Seministing | HSB R0.5 8,000 500 0.02 0.03 0:23:24
reflector mold for
finishi i
ng § | Semifnishing | HSB R0.5 15,000 1,200 0.02 0.03 1:30:33
9 | Finishing CBN-LBF R0.4 x EL2 26,000 800 0.01 0.004 10:12:54
Total  14:03:43
Total 64 models Shank taper angle Bta is only for reference. Unit (mm)
Model mih:;Ei Effective Length Neck Shank Taper Overall ani( &Jggmd Effective Length by Inclined Angles
e Length of Cut Diameter Angle Length Diameter Retail Price
R £ £ ad, Bta L od ¥ e 1 1230 > 3
CBN-LBF 2001-003 03 50 4 42,400 0.30 0.30 0.30 0.30 033
RO.05 0.08 0.09 15
CBN-LBF 2001-005 05 50 4 44100 050 0.50 051 053 057
CBN-LBF 20015-0045 045 50 4 42,400 045 045 046 048 051
RO.075 0.15 014 15
CBN-LBF 20015-0075 075 50 4 44100 075 0.76 078 0.81 088
CBN-LBF 2002-003 03 50 4 28,800 0.30 0.30 0.30 0.30 032
CBN-LBF 2002-006 RO.1 06 016 0.19 15 50 4 31,700 0.60 0.60 062 0.64 069
CBN-LBF 2002-010 1 50 4 33,300 1.00 103 1.06 110 119
CBN-LBF 2003-005 05 50 4 28,800 051 053 054 0.56 0.60
CBN-LBF 2003-0075 075 50 4 28,800 077 079 0.82 0.85 091
RO.15 024 028 15
CBN-LBF 2003-009 09 50 4 31,700 091 094 096 1.00 1.06
CBN-LBF 2003-015 15 50 4 33,300 153 158 163 168 1.80
CBN-LBF 2004-005 05 50 4 27,700 051 052 054 0.55 058
CBN-LBF 2004-0075 075 50 4 27,700 077 079 0.81 0.84 0.90
CBN-LBF 2004-010 1 50 4 27,700 103 1.06 1.09 113 121
AO.2 032 0.38 15
CBN-LBF 2004-012 12 50 4 28,800 122 125 129 133 142
CBN-LBF 2004-020 2 50 4 30,600 204 210 217 224 240
CBN-LBF 2004-030 3 50 4 33,300 3.07 317 327 338 362
CBN-LBF 2005-010 1 50 4 27,700 102 1.05 1.08 112 119
CBN-LBF 2005-015 15 50 4 28,800 153 157 162 166 178
RO.25 04 048 15
CBN-LBF 2005-025 25 50 4 30,600 256 263 272 2.80 3.00
CBN-LBF 2005-035 35 50 4 32,200 359 370 382 394 422




2 Flute High-grade Long Neck Ball End Mills

Mo | g | ADA | Dorkr | e | Lo | Comr | Aoidpas S
R L £ ad, Bia L ad ¥ 3 = 1230 2 e

CBN-LBF 2006-010 1 50 4 26,600 1.02 105 1.08 1 118
CBN-LBF 2006-015 15 50 a3 26,600 152 157 161 166 176
CBN-LBF 2006-030 3 50 4 28,400 3.07 3.16 326 337 360

RO.3 0.48 058 15
CBN-LBF 2006-040 4 50 4 28,400 410 423 4.36 4.50 482
CBN-LBF 2006-050 5 50 4 28,800 513 529 546 564 6.05
CBN-LBF 2006-060 6 50 4 31,600 617 6.36 6.56 6.78 727
CBN-LBF 2008-020 2 50 4 26,600 204 209 215 221 235
CBN-LBF 2008-040 RO.4 4 06 078 15° 50 4 28,400 410 422 435 449 480
CBN-LBF 2008-060 6 50 4 31,100 6.16 635 6.55 677 725
CBN-LBF 2010-015 15 50 4 26,600 153 157 161 166 176
CBN-LBF 2010-020 2 50 4 26,600 205 21 217 223 238
CBN-LBF 2010-025 25 50 4 26,600 256 263 270 278 296
CBN-LBF 2010-040 4 50 4 28,400 41 423 435 449 479

RO.5 07 098 15°
CBN-LBF 2010-050 5 50 4 28,400 514 529 545 563 6.02
CBN-LBF 2010-060 6 50 4 28,400 617 6.36 6.55 677 724
CBN-LBF 2010-080 8 50 4 28,800 823 849 876 9.04 969
CBN-LBF 2010-100 10 50 4 29,500 10.30 1062 1096 11.32 1213
CBN-LBF 2012-024 24 50 4 27,700 246 253 260 268 285
CBN-LBF 2012-030 RO.6 3 08 118 15° 50 4 27,700 3.08 3.7 327 337 360
CBN-LBF 2012-060 6 50 4 32,200 618 6.38 6.59 6.82 733
CBN-LBF 2015-030 3 50 4 27,700 312 320 329 339 361
CBN-LBF 2015-040 4 50 4 27,700 415 427 4.40 454 485
CBN-LBF 2015-060 6 50 4 27,700 622 641 6.62 6.84 734
CBN-LBF 2015-080 RO.75 8 03 146 15° 50 4 30,600 828 855 883 914 983
CBN-LBF 2015-100 10 50 4 32,200 10.35 1069 11.05 11.44 1231
CBN-LBF 2015-120 12 50 4 32,200 1242 12.83 1327 13.74 14.80
CBN-LBF 2015-150 15 50 4 32,200 15.52 16.04 16.59 17.19 1853
CBN-LBF 2020-040 4 50 4 27,700 412 423 435 4.48 477
CBN-LBF 2020-050 5 50 4 27,700 516 530 546 563 6.01
CBN-LBF 2020-060 6 50 4 27,700 619 637 6.57 6.78 726
CBN-LBF 2020-080 8 50 4 30,600 8.26 851 873 9.08 974
CBN-LBF 2020-100 10 50 4 30,600 1032 1065 11.00 11.38 1223

R1 12 197 15°
CBN-LBF 2020-120 12 50 4 32,200 1239 12719 1322 1368 1472
CBN-LBF 2020-140 14 50 4 32,700 1446 1493 1544 15.98 17.20
CBN-LBF 2020-160 16 50 4 32,700 16.53 17.07 1765 1828 1969
CBN-LBF 2020-180 18 50 4 32,700 1859 1821 19.87 2058 =
CBN-LBF 2020-200 20 50 4 32,700 2066 2135 2209 2288 W nterererce.
CBN-LBF 2030-040 4 50 6 29,260 416 426 4.36 447 472
CBN-LBF 2030-060 R15 6 18 294 15° 50 6 29,260 6.23 6.40 6.58 677 721
CBN-LBF 2030-080 8 50 6 29,260 830 854 879 9.07 970
CBN-LBF 2040-060 6 50 6 35,320 6.21 6.36 6.52 6.70 709
CBN-LBF 2040-080 R2 8 24 395 15° 50 6 35,320 828 850 874 9.00 957
CBN-LBF 2040-100 10 50 6 35,320 10.35 1064 1096 11.30 12.06

* Additional model



CBN-LBF Milling Conditions

HEAT-TREATED STEELS / HARDENED STEELS HARDENED STEELS HARDENED STEELS
WORK MATERIAL STAVAX SKD11 HAP10 | HAPT2
(~52HRC) (~B2HRC) {~BBHRC)
ao a8 do ae ar a=
Model | PadiusofBall| Effecive Spindie Feed Aoial Radial Spindie Feed Aoial Radial Spindle Feed Pocal Radial
Numnber Nose Length Speed Rate Depth Depth Speed Rate Depth Depth Speed Rate Depth Depth
(mm) (mm) {min'™) {mmymin) (mm) (mm) (min™) {mmymin) (mm) (mm) (min™) (mmymin) (mm) (mm)
2001-003 03 30,000 200 0.005 0.005 30,000 150 0.003 0.005 30,000 100 0.002 0.005
2001-005 Ro0s 05 30,000 150 0.003 0.005 30,000 120 0.003 0.005 30,000 20 0,002 0.005
20015-0045 045 30,000 350 0.005 0.005 30,000 270 0.004 0.005 30,000 200 0.003 0.005
20015-0075 RooT8 075 | 30,000 29( 0.004 0.005 30,000 160 0.004 0.005 30,000 100 0.003 0.005
2002-003 03 30,000 660 0.005 0.005 30,000 550 0.005 0.005 30,000 440 0.005 0.005
2002-006 RO.1 06 30,000 500 0.005 0.005 30,000 400 0.005 0.005 30,000 300 0.005 0.005
2002010 1 30,000 200 0.005 0.005 30,000 200 0.005 0.005 30,000 120 0.005 0.005
2003-005 05 30,000 1,000 0.005 0.005 30,000 850 0.005 0.005 30,000 520 0.005 0.005
2003-0075 075 30,000 850 0.005 0.005 30,000 800 0.005 0.005 30,000 500 0.005 0.005
2003-008 Ro18 08 30,000 760 0.005 0.005 30,000 600 0.005 0.005 30,000 430 0.005 0.005
2003-015 15 30,000 480 0.005 0.005 30,000 320 0.005 0.005 30,000 190 0.005 0.005
2004-005 05 30,000 1,580 0.005 0.01 30,000 1,330 0.005 0.01 30,000 860 0.005 0.005
2004-0075 075 | 30,000 1,380 0.005 0.01 30,000 1,140 0.005 0.01 30,000 800 0.005 0.005
2004-010 1 30,000 1,200 0.005 0.01 30,000 850 0.005 0.01 30,000 730 0.005 0.005
2004-012 Rz 12 30,000 1,050 0.005 0.01 30,000 800 0.005 0.01 30,000 620 0.005 0.005
2004-020 2 30,000 600 0.005 0.01 30,000 450 0.005 0.01 30,000 330 0.005 0.005
2004-030 3 20,000 400 0.005 0.005 20,000 300 0.005 0.005 20,000 180 0.003 0.003
2005-010 1 30,000 1,800 001 001 30,000 1,300 0.01 0.01 30,000 920 0.005 0.01
2005-015 15 30,000 1,300 00 00 30,000 1,000 0.01 0.01 30,000 7680 0.005 0.01
2005-025 ROz 25 30,000 800 (] 001 30,000 700 0.0 0.0 30,000 480 0.005 (]
2005-035 35 22,000 550 0.01 0.01 22,000 500 0.005 0.01 22,000 330 0.005 0.005
2008-010 1 30,000 2,400 0.02 0.03 30,000 1,900 0.02 003 30,000 1,080 00 002
2006015 15 30,000 2,000 0.02 003 30,000 1,500 0.02 003 30,000 1,000 0.01 002
2006-030 3 26,000 1,100 0.02 0.02 26,000 200 0.02 0.02 26,000 760 0.01 0.01
2006-040 R 4 22,000 750 0.01 0.02 22,000 650 0.01 0.02 22,000 570 0.005 0.01
2006-050 5 18,000 550 0.01 0.01 18,000 450 0.01 0.01 18,000 410 0.005 0.005
2006-080 [ 12,000 350 0.005 0.01 12,000 200 0.005 0.005 12,000 260 0.003 0.003
2008-020 2 30,000 2500 002 003 30,000 2,100 0.02 0.03 30,000 1,700 0.01 0.02
2008-040 RO.4 4 25,000 1,500 0.02 002 25,000 1,350 002 0.02 25,000 1,200 0.01 0.01
2008-060 8 18,000 1,000 0.01 0.02 18,000 800 0.01 002 18,000 750 0.005 0.01
2010-015 15 30,000 3,700 0.04 0.05 30,000 3,400 003 0.04 30,000 2,300 0.025 003
2010-020 2 30,000 3500 0.04 0.04 30,000 3,200 003 0.04 30,000 2,200 002 0.03
2010-025 25 30,000 3,300 0.04 0.04 30,000 3,000 0.03 0.04 30,000 2,100 002 003
2010-040 4 27,000 2700 0.03 0.04 27,000 2,300 0.03 0.03 27,000 1,800 002 002
2010-050 Fos 5 23,000 2200 0.03 0.03 23,000 1,800 0.03 0.03 23,000 1,450 002 002
2010-060 8 20,000 1,800 002 0.03 20,000 1,500 0.02 0.03 20,000 1,200 0.01 002
2010-080 8 14,000 1,300 00 002 14,000 1,000 0.01 0.02 14,000 800 0.01 0.01
2010-100 10 9,000 800 001 002 9,000 600 0.01 0.01 9,000 400 0.005 0.005
2012-024 24 30,000 3,000 005 005 20500 2550 0.035 0.04 20,000 2,100 0.02 0.03
2012-030 RO.6 3 30,000 2750 005 005 29,000 2350 0035 0.035 28,000 2,000 0.02 0.025
2012-060 6 23,500 2,000 003 003 23,500 1,850 0025 0025 23500 1,300 0.02 0.02




CBN-LBF Milling Conditions

HEATTREATED STEELS / HARDENED STEELS HARDENED STEELS HARDENED STEELS
WORK MATERIAL STAVAX SKD11 HAP10 | HAPT2
(~52HRC) (~B2HRC) (~BBHRC)
e a= e 8- =] 8e
Model | Fadius of Ball| Effective | Spindle Feed oial Radial Spindle Feed Poial Radial Spindle Feed Aodal Radial
HNumber Hose Length Speed Rate Depth Depth Speed Rate Depth Depth Speed Rate Depth Depth
(mm) (mm} (min™ | (mmjmin} | (mm) (mm} (min™ | (mmjmin} | (mm} (mm} (min") | (mmjmin) | (mm} (mm}
2015-030 3 30,000 3,000 0.07 0.07 28,500 2,550 0.045 0.05 27,000 2,100 0.02 0.03
2015-040 4 26,500 2,750 0.06 0.06 27,250 2,300 0.04 0.04 26,000 1,800 0.02 0.025
2015-080 B 26,000 2,200 0.04 0.045 25,500 1,800 0.03 0.03 25,000 1,850 0.02 0.02
2015-080 RO.75 B 24,000 2,000 0.025 0.03 24,000 1,700 0.02 0.025 24 000 1,400 0.015 0.02
2015-100 10 16,000 1,300 0.02 0.02 16,000 1,100 0.5 0.018 16,000 900 0. 0015
2015-120 12 12,000 1,000 0018 0.018 12,000 880 0.m2 0.016 12,000 T30 0.008 0m2
2015-150 15 6,000 600 0. 0015 6,000 550 0.008 0.mz2 6,000 480 0.005 0.008
2020-040 4 30,000 3,000 01 01 27,000 2550 0.06 0.065 24,000 2100 0.02 0.03
2020-050 5 26,000 2,750 0.08 0.06 26,000 2,300 0.05 0.05 24,000 1,800 0.02 0.025
2020-060 6 27,000 2,500 0.05 0.06 25,500 2,050 0.035 0.04 24,000 1,650 0.5 0.025
2020-080 8 25,000 2,200 0.035 0.045 24,500 1,800 0.025 0.03 24,000 1,400 0.5 0.02
2020-100 10 24,000 2,000 0.02 0.03 24,000 1,600 005 0.025 24,000 1,200 0.0 0.02
2020-120 Al 12 18,500 1,600 0oy 0.025 18,500 1,300 003 0.021 18,500 1,000 0.009 0m7
2020-140 14 15,000 1,250 0.5 0.02 15,000 1,050 0012 0.018 15,000 850 0.008 0.015
2020-160 16 11,500 900 0.013 0.017 11,500 860 0.011 0015 11,500 T30 0.007 0.013
2020-180 18 8,000 T40 0.m2 0.3 8,000 670 0.009 0.013 8,000 610 0.006 0.2
2020-200 20 4,500 400 0.01 0.0 4500 480 0.008 0.01 4500 480 0.005 0.01
2030-040 4 20,000 2,500 01 0.15 18,000 2,200 0.06 0.08 16,000 1,900 0.04 0.06
2030-080 Ri.5 6 20,000 2,500 01 015 18,000 2,200 0.06 0.08 16,000 1,800 0.04 0.06
2030-080 8 18,000 2,200 0.08 012 17,000 2,000 0.05 0.075 16,000 1,650 0.04 0.05
2040-080 6 17,000 2,500 012 016 15,000 2,200 0.08 012 13,000 1,800 0.05 0.08
2040-080 R2 8 17,000 2,500 012 018 15,000 2,200 0.08 012 13,000 1,900 0.05 0.08
2040-100 10 16,000 2,200 01 015 14,000 2,000 0.06 0.08 13,000 1,650 0.05 0.08
Note:

*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.

e

"
it




L

& Advisory for Safe Use of UNIMAX End Mills

Correct application and operation is strongly advised to avoid clogging, abrasion, etc, that could cause serious accidents ori  njuries.

Ignition or sparks generated during milling could lead to fire or extreme damage to the work piece.
End Mills are made with very sharp cutting edges and must be handled with extra care.

*Mever touch the cutting edge with your bare hands, as this could cause serious injury. Special caution is required when opening the package.

*Dropping the tool could cause breakage or flying debris, leading to sericus injury.

*During milling, unexpected impact or shock on the tool could cause breakage or flying debris. Ensure to use protective items such as safety glasses and a face guard.
*For best results, fine may be i ing on the i milling shape and strategy; machine rigidity and spindle capability.

*UUse a machine that has high rigidity and generates a low level of vibration.

*Do not use flammable cutling oils.

Advisory for regrinding UNIMAX End Mills
*Mever regrind the tool without wearing safety glasses and a face guard.

ulion

Yoo UNION TOOL CO.

U.S. UNION TOOL, INC.

(U.S. HEADQUARTERS)

1260 N. Fee Ana Street, Anaheim, CA 92807-1817 U.S.A.

Tel: 1-714-521-6242 Fax: 1-714-521-8642

NORTHERN CALIFORNIA REGIONAL SERVICE CENTER
(Customer Service, Santa Clara, California)

1805 Little Orchard Street, Suite 120, San Jose, CA 95125 U.S.A.
Tel: 1-408-982-0205 Fax: 1-408-982-0320

UPPER MIDWEST REGIONAL SERVICE CENTER
(Customer Service, Minneapolis, Minnesota)

155 Brid?:eéaoim Drive, Unit 3 South St. Paul, MN 55075 U.S.A.
Tel: 1-651-552-0440 Fax: 1-651-552-0435

TAIWAN UNION TOOL CORP.

MNo.180, Zhong-Zun Street., 14 Neighborhood, Bin-Hai Vil.,
Lu-Zhu Dist., Taoyuan City, 338 TAIWAN

Tel: 886-3-354-3111 Fax: 886-3-354-3110

UNION TOOL EUROPE S.A.

Avenue des Champs-Montants 14aCH-2074 Marin /
Neuchatel SWITZERLAND

Tel: 41-32-756-6633 Fax: 41-32-756-6634

UNION TOOL (SHANGHAI) Co., LTD.

No.9-10, Lane 385, Gaoji Road, Sijing High New Technology
Development Zone, Songjiang District, Shanghai, 201601 CHINA
Tel: 86-21-5762-8577 Fax: 86-21-5762-8436

UNION TOOL HONG KONG LTD.

Unit 2803 & 05, 28/F, Peninsula Tower, 538 Castle Peak Road,
Cheung Sha Wan, Kowloon, HONG KONG

Tel: 852-2370-3012 Fax: 852-2370-2111

DONGGUAN UNION TOOL LTD.

No.5, Hong Jin Road, Hongmei Town,

Dongguan City, Gugggdong Province 523160,CHINA
Tel: 86-769-8884-8 Tel: 86-769-8884-8901

Fax: 86-769-8884-8296

UNION TOOL SINGAPORE PTE LTD.
No.31 Harrison Road, #05-01, SINGAPORE 369649
Tel: 65-6846-9309 Fax: 65-6846-0197

UNION TOOL (THAILAND) CO., LTD.

No.55/73 Moo 15 Ban saoth Sub-District, Bangsaotong District,
Samutprakarn 10570 THAI D

Tel: 66-2-130-0908 Fax: 66-2-130-0909
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191 0120-60-2620
https://www.uniontool.co.jp
Price & Specifications are subject to change without notice. \_ Y,
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