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1 Flute Long Neck Radius End Mills for Super Finishing Published November 2021
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2 Flutes High-grade Long Neck Radius End Mills
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4 Flutes High-grade Long Neck Radius End Mills
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2 Flutes Long Neck Ball End Mills for Super Finishing
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2 Flutes High-grade Long Neck Ball End Mills
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The 2 features of UNIMAX CBN series
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Various lineup of tools
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2 types each for Ball and Radius.

SF series offers shiny milling surfaces.
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Long Neck Radius Long Neck Ball
547 JERE R&E JERE R&M
Type 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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N 1A 21X 449 218X 218R
Flutes 1 Flute 2 Flutes 4 Flutes 2 Flutes 2 Flutes
fR[bNA EXN EX BEXN 20N [EBY
Helix angle Non helix angle Non helix angle Non helix angle Helix angle 20° Non helix angle
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Tip geometry
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High precision milling

FRRTImDEREE,
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Industry-leading high precision.

The tool measurements are printed on the label to support High Precision milling.
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Long Neck Radius Long Neck Ball
SRE EE SRE RES
Type 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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R/CR A% l l |
Tolerance | | | i i

CR=0.02 CR=0.05 CR=0.03 CR=0.05 R0.05 ~R1.5 R2
5% | CR{EE R*EE HE |RIEE
Diameter tolerance / CR tolerance R tolerance Diameter tolerance /
SRS R tolerance

Label sample

SANAYLT I Label Sample. FANAY LTI Label Sample
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At Mo, fiEERE
4001 ¢ D0.600 R+0.003/0.000
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For super surface finish  The features of CBN series

CBN-LBSF. CBN-RSF [$IITHERS 17
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CBN-LBSF, CBN-RSF for super surface finish. SF 0) Eﬁjj !
SF series offers shiny milling surfaces.
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Milling surface comparison of Ball type
CBN-LBSF CBN-LBSF 'TH&#5 1

The power of SF
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Tool center line
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A cutting edge is set at the tip of the tool (zero peripheral speed).

ELMAX (60HRC) Improved finishing surface by the burnishing effect on relief.

Size : ¢5 X Depth 25 mm

R« CBN_lBF HFmERIAT

For long tool life
Tool Size R0.5 X EL1.5
[EIETvEY S . TEAR
Spindle Speed 30,000 min Tool center’Iine
EDRE :
Feed Rate 750 mm/min _ .
ﬁcfspjée\@’;t“ 0.0001 mm h. " B =
== = SwmERY 1 TEIEERDOENEHE .
-3k FA4IV=ZRX b . ) T
Frolr Oil Mist Non helix angle design ensures high rigidity.
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Tool features of Radius type
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For super surface finish
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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.




1A BEEFMIRAOYIRYISI AT RZ)L 1 Flute Long Neck Radius End Mills for Super Finishing
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SEEIMER XOODIEICHESE) Material Applications (% Highly Recommended © Recommended O Suggested)
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Patent pending

ezl Al | JUN-RVE

# Bl # Work Material

EANE %% | FLIAR|J77748| @ e |AS2ADEE | FYUAS | BERAS | BEAS | BT
CARBON | ALLOY |PREHARDENED HARDENED STEELS CASTIRON | ALUMINUM | GRAPHITE | COPPER | PLASTICS | GLASS | TITANIUM | HEAT | CEMENTED |HARDBRITILE
STEELS | STEELS | STEELS ALLOYS FILLED | ALLOYS | RESISTANT | CARBIDE [NON-IETALLC)
$45C | SK/SCM | NAK | ~55HRC | ~60HRC | ~ 70HR PLASTICS ALLOYS MATERIALS
S55C SuUS HPM seHiRC B0HRC OHRC
© O
~ 65HRC

SN T Label Sample
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Diameter and Corner R accuracy measurements are printed on
the label to support High Precision milling.
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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
contact with the work piece.
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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.

I EXNDIN=22T55R (ELMAX 60HRC)

The cutting edge at the tip point has a burnishing effect.
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The unique design on the tool relief offers a shiny surface finish.

143 1 Flute

CBN-RSF

2823 2 Flutes
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Actual Effective Length

Inclined Angle




fESmEMR S v RIII  Inclined pocket milling
1% 1Flute CBN-RSF ¢2 X CRO.1 X EL4

— — - -

ELMAX (60HRC)

VW g I H EFMT

Process Finishing
MIAEE EEHRmT
Milling Method Contour Milling
RE ElmER -
Bottom surface Spindle Speed 30,000 min’’
oo EDIEE .
: 15°(EFH e 375 mm/min
' Inclined surface e
LI 0.01 mm/min
CBN-LRF (fitsk®)  CBN-RSF Finishing Alowance
Conventional ERERH R TI\A b
" Cusp Height at Inclined Surface 0.00003 mm
D0 L ESEI#E < Bottom surface roughness
— 0.10 Cycle Time
g 0.08
s Ra 0.058 um BE - 188 - IR OMTICSNT
< 006 CBN-LRF& b EICRIFIF{E EHD
% Improved quality for milling on the bottom, inclined and
g 004 vertical surfaces as compared to conventional CBN-LRF
‘Fc Ra 0.018 um series
J .
o 0.02
-— Milled Size : 9 X 13 X Depth1 mm
T 2Pt — Coolant : Oil Mist
CBN-LRF CBN-RSF
Ry BT Pocket milling
ELMAX (60HRC
1% 1Flute CBN-RSF ¢2 X CRO.1 X EL4 ( )
THAE I TERE Surface roughness
Flat surface 0.12
= 010 CBN-LRF
2 = CBN-RSF
& 008
£ 006
y 004
@ 0.02
0 0.068m
tERIE - ;
Incined surface S S
Cork Size 25 > 28 > 10mm 1#%% CBN-RSFI$RIF N TEHES
1 flute CBN-RSF gives excellent surface roughness
No. TE# EHTE CERERE  EDEE dp Ae i ul b TS
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 0:10:17
it EIF 0.031 0.36 0.05
2 Semiinishing HLRS ¢ 2 X CR0.1 X EL4 11,500 860 0.02 0.36 0.02 1:11:50
0.005 0.1 0.01
g LD CBN-RSF o 2 X CRO.1 X EL4 30000 375 001 0.1 0 2:25:01
Finishing ) : ' : ’ e

Bst Total  3:47:08



18H BEEFINITAOYIRYIS5I 7 ATV RZ)L 1 Flute Long Neck Radius End Mills for Super Finishing

A5 42 BUFE Total 42 models ) Yv o 7—)\ABtaldBE@TY. Shank taper angle Bta is only for reference. BT Unit (mm)
B NE O-TEE BABR AR BE  yrvor-s 2R vrvoR & U—OHRAICHT SREIMR
Model Outside Corner Effective Length Neck Shank Taper Overall Shank Price Effective Length by
Number Diameter Radius Length of Cut Diameter Angle Length Diameter Inclined Angles
oD CR 2, 2 @d Bta L od ¥ 30’ 1 1°30° 2 3
CBN-RSF 1002-002003 0.3 50 4 36,600 0.30 0.30 0.30 0.31 0.34
RO.02
CBN-RSF 1002-002005 0.5 50 4 36,600 0.50 0.50 0.52 0.54 0.59
0.2 0.08 0.19 15°
CBN-RSF 1002-005003 0.3 50 4 32,900 0.30 0.30 0.30 0.31 0.33
RO.05
CBN-RSF 1002-005005 0.5 50 4 32900 050 050 052 054 058
CBN-RSF 1003-002005 0.5 50 4 36,200 0.51 053  0b5 057 062
R0O.02
CBN-RSF 1003-002010 1 50 4 36,600 1.03 1.07 1.11 1.15 1.25
0.3 0.13 0.28 15°
CBN-RSF 1003-005005 0.5 50 4 32,500 051 053  0b5 057 | 0862
RO.05
CBN-RSF 1003-005010 1 50 4 32900 103 1.07 1.10 1.15 1.24
CBN-RSF 1004-002005 0.5 50 4 34,300 051 053  0b5 057 | 0862
R0O.02
CBN-RSF 1004-002015 1.5 50 4 35000 154 159 | 165 1.71 1.86
04 0.24 0.38 15°
CBN-RSF 1004-005005 0.5 50 4 30,900 051 053  0b5 057 | 0862
RO.05
CBN-RSF 1004-005015 1.5 50 4 31,100 154 1.59 1.65 1.71 1.85
CBN-RSF 1005-002005 0.5 50 4 28,200 0.51 053  0b5 057 | 0862
R0O.02
CBN-RSF 1005-002015 1.5 50 4 28,700 154 1.59 1.65 1.71 1.86
0.5 0.3 0.48 15°
CBN-RSF 1005-005005 0.5 50 4 25400 0.51 053 055 057 | 0862
RO.05
CBN-RSF 1005-005015 1.5 50 4 25,800 1.54 .58 1.65 1.71 1.85
CBN-RSF 1006-002010 1 50 4 28,600 1.03 1.07 1.11 1.15 1.25
RO.02
CBN-RSF 1006-002015 1.5 50 4 28,700 154 1.59 1.65 1.71 1.86
0.6 0.3 0.58 15°
CBN-RSF 1006-005010 1 50 4 25,600 1.03 1.07 1.10 1.15 1.24
RO.05
CBN-RSF 1006-005015 1.5 50 4 25,800 1.54 158 1.65 1.71 1.85
CBN-RSF 1008-002010 1 50 4 28,700 1.03 1.07 1.11 1.15 1.25
RO.02
CBN-RSF 1008-002020 2 50 4 28,700 2.05 2.13 2.20 2.29 2.48
0.8 0.56 0.78 15°
CBN-RSF 1008-005010 1 50 4 25,800 1.03 1.07 1.10 1.15 1.24
RO.05
CBN-RSF 1008-005020 2 50 4 25,800 2.05 2.12 2.20 2.28 2.47
CBN-RSF 1010-002010 1 50 4 26,400 1.03 1.07 1.11 1.15 1.25
CBN-RSF 1010-002020 R0O.02 2 50 4 26,400 2.07 2.14 2.22 2.30 2.49
CBN-RSF 1010-002030 3 50 4 26,400 3.10 321 3.33 3.45 3.73
CBN-RSF 1010-005010 1 50 4 23,700 1.03 1.07 1.11 1.15 1.24
CBN-RSF 1010-005020 1 R0O.05 2 0.7 0.98 15° 50 4 23,700 2.06 2.14 2.21 2.30 2.48
CBN-RSF 1010-005030 3 50 4 23,700  3.10 321 3.32 | 345 | 3.73
CBN-RSF 1010-010010 1 50 4 23700 103  1.06 1.10 1.14 123
CBN-RSF 1010-010020 RO.1 2 50 4 23,700 206 @ 2.13 221 229 | 247
CBN-RSF 1010-010030 3 50 4 23,700 3.10 320 332 344 372
CBN-RSF 1015-002030 R0.02 3 50 4 31,000 | 3.14 | 325 | 337 | 349 | 3.78
CBN-RSF 1015-005030 1.5  RO0.05 3 1 1.46 15° 50 4 27900  3.14 325 336 349 377
CBN-RSF 1015-010030 RO.1 3 50 4 27900 | 3.14 | 324 | 336 | 348 | 3.76
CBN-RSF 1020-002040 4 50 4 32,000 4.15 430 445 | 462 5.00
R0O.02
CBN-RSF 1020-002060 6 50 4 32,000 622 644 667 692 749
CBN-RSF 1020-005040 4 50 4 28,700 4.15 4.30 4.45 4.62 4.99
2 RO.05 1.2 1.97 15°
CBN-RSF 1020-005060 6 50 4 28,700 622 644 667 692 748
CBN-RSF 1020-010040 4 50 4 28,700 4.15 4.29 4.45 461 4.98
RO.1
CBN-RSF 1020-010060 6 50 4 28,700 6.22 6.43 6.66 6.91 7.47



CBN-RSF tJHlZ%{4=& Milling Conditions

BEAN BEANE
Ikt HARDENED STEELS HARDENED STEELS
WORK MATERIAL ELMAX HAP10
(58~62HRC) (62~65HRC)
il SR J—F¥R MR [O#FnEE EDRE ap ae [DIERRE EDRE p ae
Model Outside Corner Effective Spindle Feed Axial Radial Spindle Feed Axial Radial
Number Diameter Radius Length Speed Rate Depth Depth Speed Rate Depth Depth
(mm) (mm) (mm) (min™) (mm/min) (mm) (mm) (min™) (mm/min) (mm) (mm)
1002-002003 0.3 60,000 80LAT MAX 0.003 0.01 60,000 204F MAX 0.003 0.005
1002-002005 R 0.5 60,000 80LAT MAX 0.003 0.01 60,000 20B4°F MAX 0.003 0.005
1002-005003 02 0.3 60,000 80LLT MAX 0.003 0.01 60,000 204 MAX 0.003 0.005
1002-005005 ROgs 0.5 60,000 80LAT MAX 0.003 0.01 60,000 20B4F MAX 0.003 0.005
1003-002005 0.5 40,000 80LLT MAX 0.004 0.015 40,000 204F MAX 0.004 0.005
1003-002010 R 1 40,000 80LLT MAX 0.004 0.015 40,000 204F MAX 0.004 0.005
1003-005005 03 05 40,000 80LAT MAX 0.004 0.015 40,000 20AF MAX 0.004 0.005
1003-005010 ROGs 1 40,000 80LLF MAX 0.004 0.015 40,000 20B4F MAX 0.004 0.005
1004-002005 R0.02 05 30,000 80LAT MAX 0.005 0.02 30,000 20B4F MAX 0.005 0.006
1004-002015 04 1.5 30,000 80LLS MAX 0.005 0.02 30,000 20B4F MAX 0.005 0.006
1004-005005 05 30,000 1004 MAX 0.005 0.02 30,000 B0LAT MAX 0.005 0.02
1004-005015 ROGs 16 30,000 1004F MAX 0.005 0.02 30,000 B0LLT MAX 0.005 0.02
1005-002005 R0.02 0.5 30,000 90LATF MAX 0.005 0.025 30,000 25L1F MAX 0.005 0.008
1005-002015 18 30,000 90LLF MAX 0.005 0.025 30,000 25B1F MAX 0.005 0.008
1005-005005 05 0.5 30,000 1004 MAX 0.01 0.025 30,000 60T MAX 0.01 0.025
1005-005015 RO 1.5 30,000 1004 MAX 0.01 0.025 30,000 60T MAX 0.01 0.025
1006-002010 1 30,000 1004 MAX 0.005 0.03 30,000 30T MAX 0.005 0.01
1006-002015 RO 1.5 30,000 1004 MAX 0.005 0.03 30,000 30T MAX 0.005 0.01
1006-005010 08 1 30,000 110B4F MAX 0.01 0.03 30,000 654 MAX 0.01 0.03
1006-005015 ROgs 1.5 30,000 1104 MAX 0.01 0.03 30,000 654 MAX 0.01 0.03
1008-002010 1 30,000 125L4F MAX 0.005 0.04 30,000 40B4TF MAX 0.005 0.012
1008-002020 Ro02 2 30,000 125L4F MAX 0.005 0.04 30,000 40B0F MAX 0.005 0.012
1008-005010 08 1 30,000 140L4F MAX 0.01 0.04 30,000 85LUF MAX 0.01 0.04
1008-005020 ROGs 2 30,000 140L4F MAX 0.01 0.04 30,000 85U MAX 0.01 0.04
1010-002010 1 30,000 1504 MAX 0.005 0.05 30,000 50T MAX 0.005 0.015
1010-002020 R0.02 2 30,000 1504 MAX 0.005 0.05 30,000 50L4F MAX 0.005 0.015
1010-002030 3 30,000 1504 MAX 0.005 0.05 30,000 50L4TF MAX 0.005 0.015
1010-005010 1 30,000 1654 MAX 0.01 0.05 30,000 100L4F MAX 0.01 0.04
1010-005020 1 R0.05 2 30,000 1654 MAX 0.01 0.05 30,000 100L4F MAX 0.01 0.04
1010-005030 3 30,000 1654 MAX 0.01 0.05 30,000 100L4F MAX 0.01 0.04
1010-010010 1 30,000 1854 MAX 0.01 0.05 30,000 150L4F MAX 0.01 0.05
1010-010020 R0.1 2 30,000 185L4F MAX 0.01 0.05 30,000 1504 MAX 0.01 0.05
1010-010030 3 30,000 185L4F MAX 0.01 0.05 30,000 1504 MAX 0.01 0.05
1015-002030 R0.02 3 30,000 2251 MAX 0.005 0.075 30,000 755 MAX 0.005 0.025
1015-005030 1.5 R0.05 3 30,000 2504 MAX 0.01 0.075 30,000 1504 MAX 0.01 0.05
1015-010030 RO.1 3 30,000 2804 MAX 0.01 0.075 30,000 225L4F MAX 0.01 0.075
1020-002040 4 30,000 3004 MAX 0.005 0.1 30,000 1004 MAX 0.005 0.03
1020-002060 R 6 30,000 3004 MAX 0.005 0.1 30,000 1004 F MAX 0.005 0.03
1020-005040 4 30,000 3304 MAX 0.01 0.1 30,000 2004 MAX 0.01 0.07
1020-005060 2 ROgs 6 30,000 330L4F MAX 0.01 0.1 30,000 2004°F MAX 0.01 0.07
1020-010040 4 30,000 3754 MAX 0.01 0.1 30,000 3004 F MAX 0.01 0.1
1020-010060 o 6 30,000 3754 MAX 0.01 0.1 30,000 3004 F MAX 0.01 0.1
= :
- BROERRRENE D BVEE(E. EIEESXDEREZR ULERTTFFTILZEL,
- TEBEZENZ DS, TV A NEHERUET, S
Note: v
-Decrease both spindle speed and feed rate proportionally when the milling parameters exceed the machine” s maximum spindle speed. e

-Recommend oil mist to avoid tool damage.
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B4 X Size $0.1~¢3
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Shank Dia

CR=0.03 CR=z0.05

SEEIMER XOODIEICHESE) Material Applications (% Highly Recommended © Recommended O Suggested)

[ B4R

By Additional 4 Models
, Iy

sl Al | JUN-RUE

#% HI % Work Material

AN ik ZIVZAE | 95771 ] BilE | ASANDEE | FYVEE | BWAGE | BESE | EREM
CARBON | ALLOY |PREHARDENED HARDENED STEELS CASTIRON | ALUMINUM | GRAPHITE | COPPER | PLASTICS | GLASS | TITANIUM HEAT | CEMENTED |HARDBRITTLE
STEELS STEELS STEELS ALLOYS FILLED ALLOYS | RESISTANT | CARBIDE |(NON-METALLIC)
$45C | SK/SCM NAK ~55HRC | ~60HRC | ~ 70HRC PLASTICS ALLOYS MATERIALS
S55C SuUS HPM
O © © O
~ 68HRC
TNV T )L Label Sample CR -
- = g, \ 8 P
oG, LA Q10-005020 pem ¢ ¥ %
o BGURG IR gt ot
L ‘ k]
$#001 ¢ D0.997 R+0.001/0.000 ! % 2
I3
INIUCKRIDIMEET—FRIBEELHL THIET, T i
=, g Vv OT—)\BIFERTT, =
EHRE LI HBIL T, T—5 EDFHNDEREBEEH TR TRALTIRE L, g
Diameter and Corner R accuracy measurements are printed on I I UBET—U DEMICTEFRLEEL, =
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 o DR
precise value of this angle. Shank taper angle should not make Inclined Angle
contact with the work piece.

%R Features

001~ @3DEELESAVF YT

Various lineup from ¢0.1to @3

CB"'l-Rl:zooo/ 4000 ;:E;\@@!HE Common features

R WARPIET

High rigidity cutting edge

Feature

1
EIDSHEAICHITERATKVAZRR @EBRATLLVARLSD

EEEAMOINIICHLTHEGZHNH

Super negative rake angle from the cutting edge at the tip point to

peripheral cutting edge.
Less damage when milling hard materials.

) SiFE NS
Sharp cutting edge

p

N IS HF] THREFDUINIKZ HiE

rake angle.

The cutting edge is outstandingly sharp even with the super negative




EIEtE/\L—5—EBETIV Fuel cell separator mold

2#A 2Flutes CBN-LRF ¢1 x CRO.1 X EL1 SKH51 (63HRC)

(NIRSFE 110 BfE 23 43) (AT 2 BS5RE 58 73)

After finishing of crank shape Atter finishing of wave shape " em—

(Milling time 10h 23min) (Milling time 2h 58min) Seggp—

OSUORAR HEFNTHR D T—JRR £ ETNTE CBN-LRF 2000

Size 1 80 X 80 X 40 mm

Iz fEATER EEHEE  EDERE LRI ar ae =326 INIRFRE
Process Tool Spindle Feed Allowance Axial Radial Coolant Cycle Time
Speeg Rate Depth Depth
(min)  (mm/min)  (mm) (mm) (mm) (h:m)
T _ An-
Roughing HLRS ®1 X CR0.3 X EL2 10,900 710 0.03 0.27 — 2:43:45
p Air Bl
f‘#?j. HLRS &1 X CR0.2 X EL2 10900 710 0015  0.03 0.1 TR 307:00
emi-finishing
£ FAWIAS s,
Finishing CBN-LRF #1 < CR0.1 X EL1 30,000 525 0.005 0.01 0.1 Oil Mist 13:21:57

A5t Total  19:12:51

CBNJEmE({t_LIF CBN bottom surface finishing

2#F 2Flutes CBN-LRF ¢2 X CRO.1 X EL1 STAVAX (52HRC)

4 I
CBN-LRF 2000
EENT it
Bottom surface t

milling

Size : 60 X 35 X 20 mm E+H< Ra 0.03 um
Surface roughness
.
I ERATE CERRE  XEDERE dp e )T Si
Process Tool Spindle Feed Axial Radial Cycle Time
Speed Rate Depth Depth

(min™)  (mm/min)  (mm) (mm) (h:m)
FeA0 L Roughing HRRS #6 < CR1 6,000 4,000 0.3 2.7 0:03:00
Frft_E(F Semifinishing HRRS ¢6 < CR1 15,000 7,000 0.03 0.03 0:04:00
Frft_E(F Semifinishing HSB R1.5 30,000 1,200 0.05 0.05 0:13:00
frft_E(F Semifinishing HSB R1 30,000 1,000 0.01 0.01 1:20:00
f£_EIF Finishing CBN-LBSF R1 30,000 1,000 0.003 0.003 4:30:00
At _EIF Semi-finishing HLRS ¢2 X CR0.1 X EL4 20,000 2,000 0.04 0.2 0:05:00
Frft _E(F Semi-finishing CBN-LRF ®2 < CR0.1 X EL4 20,000 1,200 0.02 0.15 0:13:00
f£_EIF Finishing CBN-LRF 2 X< CR0.1 X EL4 25,000 1,000 0.01 0.1 0:38:00
f£_EIF Finishing HSB RO0.1 10,000 50 0.01 - 0:07:00

BEtTotal 7:13:00



R RN  Pocket milling

2/ 2Flutes CBN-LRF @2 x CRO.02 X EL4 HAP10 (65HRC)

3Ry MlIE 2 Koy MlI#& 0.20
After milling 3 pockets After milling 2 pockets € BEX
£ 016 MITR b~y
’%E % Large tool damage
Sk %) 0.12 Stop milling
IF 5
° L
s} W2
S B 004
i mk
R
5:} 1TRTyy s 2Ty bh  3RTwh
!% Pocket Pockets Pockets
2
z 65HRCD/\ 1 A THABEWVWIEEE !
= Less tool damage on 65HRC high speed steel!
‘_qé, Pocket Size : 15 X 15 X 0.3 mm
= Coolant : Qil Mist
FRTE [EIETRES:S EDIRE Ap e p) TS
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

LEDEE5JU LED mold

2% 2Flutes CBN-LRF ¢0.4 X CRO.02 X ELT ELMAX (62HRC)

Work Size : 80 X 80 X 10 mm
Coolant : Oil Mist

10 HENTEBMEVTEERS !

Less tool damage after 10 hours™ milling!

EHIE TiE#& BlERRE EDIERE ap e INTEERS
Tool Process Spindle Speed Feed Rate Axial Depth Radial Depth Cycle Time
(min™) (mm/min) (mm) (mm)
CBN-LRF 004 x CR0.02 x EL1 LML 4549 600 0.01 0.01 10h

Finishing



28MA NATL—ROVIRYISI TP ALY RZIL 2Flute High-grade Long Neck Radius End Mills

A&t 143 BYZS Total 143 models #) YvvoT—)(FEBtalFBEBTY . Shank taper angle Bta is only for reference. B3] Unit (mm)
1 7 s 5 4 Ry LT D /\55
Number Diameter Radius Length of Cut Diameter Angle Length Diameter | Retail Price
oD CR 2, 2 od Bta L od ¥ 30’ 1 1°30° 2 3
CBN-LRF 2001-002002 0.2 50 4 44500 020 020 020 020 021
CBN-LRF 2001-002003 RO.02 = 0.3 50 4 45200 030 030 030 030 033
CBN-LRF 2001-002005 0.5 50 4 46500 050 050 051 053 058
CBN-LRF 2001-003002 o1 0.2 0041 008 e 50 4 42500 020 020 020 020 021
CBN-LRF 2001-003003 RO.O3 0.3 50 4 43200 030 030 030 030 033
CBN-LRF 2001-003005 0.5 50 4 44500 050 050 051 053 058
CBN-LRF 20015-002X2 0.2 50 4 44500 020 020 020 020 021
CBN-LRF 20015-002X3 RO.02 = 0.3 50 4 45200 030 030 030 030 033
CBN-LRF 20015-002X5 0.5 50 4 46500 050 050 051 053 058
CBN-LRF 20015-003X2 019 0.2 006 | 0.14 e 50 4 42500 020 020 020 020 021
CBN-LRF 20015-003X3 RO.O3 = 0.3 50 4 43200 030 030 030 030 033
CBN-LRF 20015-003X5 0.5 50 4 44500 050 050 051 053 058
CBN-LRF 2002-002005 0.5 50 4 33900 050 050 051 053 058
CBN-LRF 2002-002X75 RO.02 = 0.75 50 4 34400 075 076 079 082 089
CBN-LRF 2002-002010 1 50 4 34900 100 103 107 1.1 120
CBN-LRF 2002-003005 0.5 50 4 30500 050 050 051 053 058
CBN-LRF 2002-003X75 0.2 RO.O3 075 008 0.19 15° 50 4 30,900 075 076 079 082 089
CBN-LRF 2002-003010 1 50 4 31400 100 103 107 1.11 120
CBN-LRF 2002-005005 0.5 50 4 30500 050 050 051 053 057
CBN-LRF 2002-005X75 RO.O5 = 0.75 50 4 30900 075 076 079 082 088
CBN-LRF 2002-005010 1 50 4 31400 @ 100 103 106 1.0 119
CBN-LRF 20025-005X5 0.5 50 4 30500 050 050 051 053 057
CBN-LRF 20025-X5X75 0.25 R0O.05 075 0. 0.24 15° 50 4 30900 075 076 079 082 088
CBN-LRF 20025-X5010 1 50 4 31400 100 103 106 1.0 1.19
CBN-LRF 2003-001010 RO.01 1 50 4 33900 102 106 1.10 1.14 124
CBN-LRF 2003-002005 0.5 50 4 33500 051 053 055 057 062
CBN-LRF 2003-002X75 0.75 50 4 33700 077 079 082 086 093
CBN-LRF 2003-002010 RO.02 1 50 4 33900 102 106 1.10 1.14 124
CBN-LRF 2003-002015 15 50 4 34400 154 160 165 172 186
CBN-LRF 2003-002020 2 50 4 34900 205 =212 220 228 247
CBN-LRF 2003-003005 05 50 4 30,100 051 053 055 057 062
CBN-LRF 2003-003X75 0.75 50 4 30,300 077 079 082 085 093
CBN-LRF 2003-003010 08 RO.O3 1 0.13 | 028 e 50 4 30500 102 106 1.10 1.14 124
CBN-LRF 2003-003015 1.5 50 4 30900 154 160 165 172 186
CBN-LRF 2003-003020 2 50 4 31,8300 205 =212 220 228 247
CBN-LRF 2003-005005 05 50 4 30,100 051 052 054 056 061
CBN-LRF 2003-005X75 0.75 50 4 30,300 076 079 082 085 092
CBN-LRF 2003-005010 RO.O5 1 50 4 306500 102 106 1.0 1.14 123
CBN-LRF 2003-005015 1.5 50 4 30900 154 159 165 1.71 185
CBN-LRF 2003-005020 2 50 4 31,8300 205 =212 220 228 246
CBN-LRF 2004-002005 0.5 50 4 31800 051 053 055 057 062
CBN-LRF 2004-002010 002 1 50 4 32000 102 106 1.10 1.14 124
CBN-LRF 2004-002015 1.5 50 4 32400 153 159 164 171 185
CBN-LRF 2004-002020 2 50 4 32800 205 =212 220 228 247
CBN-LRF 2004-003005 0.5 50 4 28600 051 053 055 057 062
CBN-LRF 2004-003010 RO.O3 1 50 4 28800 102 106 1.10 1.14 124
CBN-LRF 2004-003015 1.5 50 4 28800 153 159 164 171 185
CBN-LRF 2004-005005 0.4 05 024 038 15° 50 4 28600 051 052 054 056 061
CBN-LRF 2004-005010 1 50 4 28800 102 106 1.0 1.14 123
CBN-LRF 2004-005015 RO.O5 1.5 50 4 28800 153 158 164 170 184
CBN-LRF 2004-005020 2 50 4 28800 205 =212 220 228 246
CBN-LRF 2004-005040 4 50 4 29800 @411 426 441 458 495
CBN-LRF 2004-010005 05 50 4 28600 050 052 054 056 060
CBN-LRF 2004-010010 RO.1 1 50 4 28800 102 106 109 1.13 122
CBN-LRF 2004-010015 1.5 50 4 28800 153 158 164 1.70 183



28MA NATL—ROVIRYISI TP ALY RZIL 2Flute High-grade Long Neck Radius End Mills

BIE
Model
Number

CBN-LRF 2005-001010
CBN-LRF 2005-002005
CBN-LRF 2005-002010
CBN-LRF 2005-002015
CBN-LRF 2005-002020
CBN-LRF 2005-003005
CBN-LRF 2005-003010
CBN-LRF 2005-003015
CBN-LRF 2005-003020
CBN-LRF 2005-005005
CBN-LRF 2005-005010
CBN-LRF 2005-005015
CBN-LRF 2005-005020
CBN-LRF 2005-010005
CBN-LRF 2005-010010
CBN-LRF 2005-010015
CBN-LRF 2005-010020
CBN-LRF 2006-002005
CBN-LRF 2006-002010
CBN-LRF 2006-002015
CBN-LRF 2006-005005
CBN-LRF 2006-005010
CBN-LRF 2006-005015
CBN-LRF 2006-005030
CBN-LRF 2006-010005
CBN-LRF 2006-010010
CBN-LRF 2006-010015
CBN-LRF 2008-002010
CBN-LRF 2008-002015
CBN-LRF 2008-002020
CBN-LRF 2008-002050
CBN-LRF 2008-005010
CBN-LRF 2008-005015
CBN-LRF 2008-005020
CBN-LRF 2008-005050
CBN-LRF 2008-010010
CBN-LRF 2008-010015
CBN-LRF 2008-010020
CBN-LRF 2008-010050
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

R
Outside
Diameter

oD

0.5

0.6

0.8

O—F$E

Corner
Radius

CR
RO.01

R0.02

R0.03

R0O.05

RO.1

RO.02

RO.05

RO.1

R0O.02

R0.05

RO.1

R0.02

R0O.05

RO.1

RO.2

MR
Effective
Length

2,

1

0.

1

o w

a | n — | O n

— 00 WD = 0w n = o0

o w n

o n o n o n

o n

IR
Length
of Cut

2

0.3

0.3

0.56

0.7

EE3
Neck
Diameter

@d;

0.48

0.58

0.78

0.98

IvIIT—I\A
Shank Taper
Angle

Bta

=3
Overall
Length

L
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
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

YpyoR  FHLENGEHE

Shank
Diameter

@d

IN

AA MDD DMDMDMDADAMDAMDAMDASDNMDDMNDMDMDMDAMDAEDAMNDASEDNSDASDMDMDMDDMDAMDAEDNDAEDAMDDMDDDMDISDAMDASDANDAMDAMDADDDDMDDDDAMDDAMDN

Suggested
Retail Price
¥

26,400
26,100
26,400
26,600
26,800
23,500
23,700
23,900
24,100
23,500
23,700
23,900
24,100
23,500
23,700
23.900
24,100
26,100
26,400
26,600
23,500
23.700
23,800
26,100
23.500
23,700
23.800
26,600
26,600
26,600
30,100
23.900
23.900
23,900
27.000
23,900
23,900
23,900
27.000
24,400
24,400
24,400
27,600
21,900
21,900
21,900
24,800
21.900
21,900
21,900
24,800
21,900
21.900

30°
1.02
0.51
1.02
1.53
2.05
0.51
1.02
1.53
2.05
0.51
1.02
1.53
2.05
0.50
1.02
1.53
2.05
0.51
1.02
1.53
0.51
1.02
1.53
3.08
0.50
1.02
1.63
1.02
1.63
2.05
5.15
1.02
1.63
2.05
5.15
1.02
1.53
2.05
5.15
1.03
2.06
3.09
5.16
1.03
2.06
3.09
5.16
1.02
2.06
3.09
5.16
1.02
2.05

D—URRBICHT 2EENR
Effective Length by Inclined Angles

1
1.06
0.53
1.06
1.59
212
0.53
1.06
1.59
212
0.52
1.06
1.658
2.12
0.52
1.06
1.58
2.12
0.53
1.06
1.59
0.62
1.06
1.58
3.19
0.52
1.06
1.68
1.06
1.69
2.12
5.33
1.06
1.68
212
5.33
1.06
1.68
212
5.32
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

1730
1.10
0.55
1.10
1.64
2.20
0.55
1.10
1.64
2.20
0.54
1.10
1.64
2.20
0.54
1.09
1.64
2.19
0.55
1.10
1.64
0.54
1.10
1.64
3.30
0.54
1.09
1.64
1.10
1.64
2.20
552
1.10
1.64
2.20
552
1.09
1.64
2.19
552
1.10
2.21
3.32
5.54
1.10
2.21
3.32
553
1.09
2.20
3.31
5.53
1.08
2.19

”
1.14
057
1.14
1.71

228
057
1.14
1.71

228
0.56
1.14
1.70
228
056
1.13
1.70
227
057
1.14
1.71

056
1.14
1.70
3.43
056
1.13
1.70
1.14
1.71

2.28
5.73
1.14
1.70
2.28
5.73
1.13
1.70
227
5.72
1.15
2.30
345
5.74
1.14
229
3.44
5.74
1.13
228
343
5.73
1.12
227



28MA NATL—ROVIRYISI TP ALY RZIL 2Flute High-grade Long Neck Radius End Mills

BIE
Model
Number

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

$IBINBYEE  Additional model

R
Outside
Diameter

oD

O—F$E

Corner
Radius

CR

R0.02

R0.05

RO.1

RO.3

R0.02

R0.03

RO.05

RO.1

RO.2

RO.5

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

MR
Effective
Length

24

O o 0o o 0o oo~ 0O O0ODOOPMOODOSAWO 0o NP

IR
Length
of Cut

2

0.7

EE3
Neck

Diameter

@d;

1.46

1.97

2.94

IvIIT—I\A
Shank Taper
Angle

Bta

=3
Overall
Length

L
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
50
50
50
50
50

@d

IN

O o0 o000 M~MDdDdMDdMDdMDIMDIMDDMDAMDASDMNDDMDMADMDDBADADMDADAMDDAMDDMDDMDDMDN

Yo HRIGEERE
Shank
Diameter

Suggested
Retail Price
¥

28,700
28,700
28,700
25,800
25,800
25,800
25,800
25,800
25,800
25,800
29,600
29,600
31,300
33,000
26,600
26,600
26,600
28,150
29,700
26,600
26,600
28,150
29,700
26,600
26,600
28,150
29,700
26.600
26,600
28,150
29,700
34410
34,410
34,410
34410

30°
3.13
4.17
6.23
3.13
4.16
6.23
3.13
4.16
6.23
4.67
4.15
6.21
8.28
10.35
3.11
4.15
6.21
8.28
10.35
4.14
6.21
8.28
10.35
4.14
6.21
8.28
10.34
4.13
6.20
8.27
10.33
6.27
6.27
6.27
6.26

D—URRBICHT 2EENR
Effective Length by Inclined Angles

1
324
4.31
6.45
3.24
4.31
6.45
3.24
4.31
6.45
4.83
4.29
6.43
857

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

10.70
4.26
6.40
8.54

10.68
6.49
6.49
6.48
6.46

1°30°
3.36
4.47
6.69
3.36
4.47
6.68
3.35
4.46
6.68
4.99
4.45
6.67
8.88
11.10
3.34
4.45
6.66
8.88
11.10
4.44
6.66
8.87
11.09
4.43
6.65
8.86
11.08
4.40
6.61
8.83
11.05
68.72
68.72
6.71
6.68

o
3.49
4.64
6.94
3.48
4.63
6.93
3.48
4.63
6.93
517
4.62
6.92
9.22

11.52
3.47
461
6.91
9.21

11.51
4.60
6.90
9.20

11.50
4.59
6.89
9.18

11.49
4.55
6.85
9.15

11.45
6.98
6.97
6.95
6.91

3.77
5.02
750
3.77
5.01
750
3.76
5.00
7.48
557
4.99
7.48
9.97
12.45
3.75
4.99
7.47
9.96
12.45
4.98
7.46
9.95
12.43
4.95
7.44
9.92
12.41
4.88
7.37
9.85
12.34
7.54
753
7.51
7.44



CBN-LRF 2 #t t]Hlz&{45% Milling Conditions for CBN-LRF (2 Flutes)

SRESHE [ AN BEANH BEANE
WEIAA HEAT-TREATED STEELS / HARDENED STEELS HARDENED STEELS HARDENED STEELS
WORK MATERIAL STAVAX SKD11 HAP10 / HAP72
(~52HRC) (~62HRC) (~68HRC)
B NE O—FTHE BHR OEEE EDERE ap Qe EEEEE  EDRE ap de EEEE  EDRE ap Qe
Model Outside Corner Effective Spindle Feed Axial Radial Spindle Feed Axial Radial Spindle Feed Axial Radial
Number Diameter Radius Length Speed Rate Depth Depth Speed Rate Depth Depth Speed Rate Depth Depth
(mm) (mm) (mm) (min™)  (mm/min)  (mm) (mm) (min  (mm/min) ~ (mm) (mm) (min™)  (mm/min)  (mm) (mm)
2001-002002 0.2 30,000 90 0.002 0.01 30,000 60 0.002 0.01 30,000 30 0.002 0.005
2001-002003 R0.02 0.3 30,000 90 0.002 0.01 30,000 60 0.002 0.01 30,000 30 0.002 0.005
2001-002005 05 30,000 90 0.002 0.01 30,000 60 0.002 0.01 30,000 30 0.002 0.005
0.1
2001-003002 0.2 30,000 90 0.002 0.01 30,000 60 0.002 0.01 30,000 30 0.002 0.005
2001-003003 R0.03 0.3 30,000 90 0.002 0.01 30,000 60 0.002 0.01 30,000 30 0.002 0.005
2001-003005 0.5 30,000 90 0.002 0.01 30,000 60 0.002 0.01 30,000 30 0.002 0.005
20015-002X2 0.2 30,000 120 0.003 0.015 = 30,000 90 0.003 0.015 | 30,000 60 0.002 0.01
20015-002X3 R0.02 0.3 30,000 120 0.003 0.015 = 30,000 90 0.003 0.015 = 30,000 60  0.002 0.01
20015-002X5 0.5 30,000 120 0.003 0.015 = 30,000 90 0.003 0.015 | 30,000 60  0.002 0.01
0.15
20015-003X2 0.2 30,000 120 0.003 0.015 30,000 90 0.003 0.015 = 30,000 60  0.002 0.01
20015-003X3 R0.03 0.3 30,000 120 0.003 0.015 = 30,000 90 0.003 0.015 | 30,000 60  0.002 0.01
20015-003X5 0.5 30,000 120 0.003 0.015 30,000 90 0.003 0.015 = 30,000 60  0.002 0.01
2002-002005 0.5 30,000 140 0.003 0.02 30,000 120 0.003 0.02 30,000 80  0.003 0.01
2002-002X75 R0.02 0.75 30,000 140 0.003 0.02 30,000 120 0.003 0.02 30,000 80  0.003 0.01
2002-002010 1 30,000 140 0.003 0.02 30,000 120 0.003 0.02 30,000 80  0.003 0.01
2002-003005 0.5 30,000 140 0.003 0.02 30,000 120 0.003 0.02 30,000 80  0.003 0.01

2002-003X75 0.2 R0.03 0.75 30,000 140 0.003 0.02 30,000 120~ 0.003 0.02 30,000 80  0.003 0.01

2002-003010 1 30,000 140 0.003 0.02 30,000 120 0.003 0.02 30,000 80  0.003 0.01
2002-005005 0.5 30,000 140 0.003 0.02 30,000 120 0.003 0.02 30,000 80  0.003 0.01
2002-005X75 R0.05 0.75 30,000 140 0003  0.02 30,000 120 0003  0.02 30,000 80  0.003 0.01
2002-005010 1 30,000 140 0.003 0.02 30,000 120 0003 = 0.02 30,000 80  0.003 0.01
20025-005X5 05 30,000 190  0.004  0.03 30,000 170~ 0.004  0.03 30,000 140 0.003 0.015
20025-X5X75  0.25 R0.05 0.75 30,000 190 0004 = 0.3 30,000 170~ 0.004 = 0.03 30,000 140 | 0.003 0.015
20025-X5010 1 30,000 190 0004 0.3 30,000 170~ 0.004  0.03 30,000 140~ 0.003 0.015
2003-001010 R0.01 1 30,000 185 0003 = 0.045 @ 30,000 160 ~ 0.003 0.045 | 30,000 120 0.003 0.02
2003-002005 05 30,000 185 0003  0.045 30,000 160 0003  0.045 30,000 120 0.003 0.02
2003-002X75 0.75 30,000 185 0003 | 0.045 = 30,000 160 | 0.003 0.045 | 30,000 120 0.008 0.02
2003-002010 R0.02 1 30,000 185 0003 = 0.045 30,000 160 = 0.003 0.045 30,000 120 0.008 0.02
2003-002015 1.5 30,000 185 0003 | 0.045 = 30,000 160 | 0.003 0.045 | 30,000 120 0.003 0.02
2003-002020 2 30,000 130 0003 = 0.022 30,000 110 | 0.008 0.022 30,000 80  0.008 0.01
2003-003005 0.5 30,000 200  0.004  0.045 | 30,000 175 0.004 = 0.045 30,000 150 | 0.003 0.02
2003-003X75 0.75 30,000 200  0.004  0.045 @ 30,000 175 0.004 = 0.045 30,000 150 | 0.008 0.02
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 0.02
2003-003015 1.5 30,000 200  0.004  0.045 @ 30,000 175 0.004 = 0.045 30,000 150 | 0.008 0.02
2003-003020 2 30,000 140 | 0.004 | 0.022 = 30,000 120 0.004 = 0.022 30,000 110 | 0.008 0.01
2003-005005 0.5 30,000 240  0.005  0.045 = 30,000 225  0.005 0.045 30,000 210 0.004 0.02
2003-005X75 0.75 30,000 240 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 1.5 30,000 240 0.005 0.045 | 30,000 225  0.005 0.045 | 30,000 210 0.004 0.02

2003-005020 2 30,000 170 0.005 0.022 30,000 160 | 0.005 0.022 30,000 150 | 0.004 0.01



CBN-LRF 2 #t t]Hlz&{45% Milling Conditions for CBN-LRF (2 Flutes)

SR [ AN AN BEANE
Wit HEAT-TREATED STEELS / HARDENED STEELS HARDENED STEELS HARDENED STEELS
WORK MATERIAL STAVAX SKD11 HAP10/ HAP72
(~52HRC) (~62HRC) (~68HRC)
B N DR AR OmEE EORE ap Qe EEEEE  EDRE ap de EEnEE  EXDEE ap Qe
Model Outside Corner Effective Spindle Feed Axial Radial Spindle Feed Axial Radial Spindle Feed Axial Radial
Number Diameter | Radius Length Speed Rate Depth Depth Speed Rate Depth Depth Speed Rate Depth Depth
(mm) (mm) (mm) (min™)  (mm/min)  (mm) (mm) (min  (mm/min) ~ (mm) (mm) (min™)  (mm/min)  (mm) (mm)
2004-002005 05 30,000 230 0.005 0.065 | 30,000 200 0.005 0.065 | 30,000 160 0.004 0.02
2004-002010 1 30,000 230 0.005 0.065 = 30,000 200 0.005 0.065 = 30,000 160 0.004 0.02
2004-002015 o0 1.5 30,000 230 0.005 0.065 | 30,000 200 0.005 0.065 | 30,000 160 0.004 0.02
2004-002020 2 30,000 230 0.005 0.065 = 30,000 200 0.005 0.065 = 30,000 160 0.004 0.02
2004-003005 0.5 30,000 270 0.006 0.065 | 30,000 230 0.006 0.065 | 30,000 180 0.004 0.02
2004-003010 R0.03 1 30,000 270 0.006 0.065 = 30,000 230 0.006 0.065 = 30,000 180 0.004 0.02
2004-003015 1.5 30,000 270 0.006 0.065 | 30,000 230 0.006 0.065 | 30,000 180 0.004 0.02
2004-005005 0.4 0.5 30,000 340 0.01 0.065 = 30,000 300 0.01 0.065 = 30,000 220  0.005 0.02
2004-005010 1 30,000 340 0.01 0.065 = 30,000 300 0.01 0.065 | 30,000 220 | 0.005 0.02
2004-005015 R0.05 1.5 30,000 340 0.01 0.065 = 30,000 300 0.01 0.065 = 30,000 220  0.005 0.02
2004-005020 2 30,000 340 0.01 0.065 = 30,000 300 0.01 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 = 30,000 110~ 0.005 0.01
2004-010005 0.5 30,000 520 0.01 0.065 = 30,000 450 0.01 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 1.5 30,000 520 0.01 0.065 = 30,000 450 0.01 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 0.03
2005-002005 0.5 30,000 280 0.005 0.09 30,000 240 0.005 0.09 30,000 200 | 0.005 0.03
2005-002010 1 30,000 280 0.005 0.09 30,000 240 0.005 0.09 30,000 200  0.005 0.03
2005-002015 oo 1.5 30,000 280 0.005 0.09 30,000 240 | 0.005 0.09 30,000 200 | 0.005 0.03
2005-002020 2 30,000 280  0.005 0.09 30,000 240 0.005 0.09 30,000 200 0.005 0.03
2005-003005 0.5 30,000 330 0.006 0.09 30,000 280 0.006 0.09 30,000 230 0.005 0.03
2005-003010 1 30,000 330 0.006 0.09 30,000 280 0.006 0.09 30,000 230 0.005 0.03
2005-003015 R 15 30,000 330 0.006 0.09 30,000 280 0.006 0.09 30,000 230 0.005 0.03
2005-003020 0.5 2 30,000 330 0.006 0.09 30,000 280 0.006 0.09 30,000 230 0.005 0.03
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 R0 1.5 30,000 440 0.01 0.09 30,000 380 0.01 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 0.0 0.03
2005-010005 0.5 30,000 700 0.02 0.09 30,000 600 0.02 0.09 30,000 410  0.01 0.03
2005-010010 1 30,000 700 0.02 0.09 30,000 600 0.02 0.09 30,000 410  0.01 0.03
2005-010015 o 1.5 30,000 700 0.02 0.09 30,000 600 0.02 0.09 30,000 410 | 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 0.11 30,000 270 0.005 0.1 30,000 240 | 0.005 0.035
2006-002010 R0.02 1 30,000 320 0.005 0.11 30,000 270 0.005 0.1 30,000 240  0.005 0.035
2006-002015 1.5 30,000 320 0.005 0.11 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 = 0.01 0.1 30,000 340  0.01 0.035
2006-005010 1 30,000 500 0.01 0.11 30,000 430 | 0.01 0.1 30,000 340  0.01 0.035
2006-005015 08 R0 1.5 30,000 500 0.01 0.11 30,000 430 = 0.01 0.1 30,000 340  0.01 0.035
2006-005030 3 30,000 500 0.01 0.1 30,000 430 | 0.01 0.1 30,000 340 0.01 0.035
2006-010005 0.5 30,000 800 0.02 0.1 30,000 675  0.02 0.1 30,000 492 0.01 0.035
2006-010010 RO.1 1 30,000 800 0.02 0.1 30,000 675 0.02 0.1 30,000 492 0.01 0.035

2006-010015 1.5 30,000 800  0.02 0.1 30,000 675  0.02 0.1 30,000 492 0.01 0.035



CBN-LRF 2 #t t]Hlz&{45% Milling Conditions for CBN-LRF (2 Flutes)

SR [ AN AN BEANE
Wit HEAT-TREATED STEELS / HARDENED STEELS HARDENED STEELS HARDENED STEELS
WORK MATERIAL STAVAX SKD11 HAP10/ HAP72
(~52HRC) (~62HRC) (~68HRC)
B N DR AR OmEE EORE ap Qe EEEEE  EDRE ap de EEnEE  EXDEE ap Qe
Model Outside Corner Effective Spindle Feed Axial Radial Spindle Feed Axial Radial Spindle Feed Axial Radial
Number Diameter | Radius Length Speed Rate Depth Depth Speed Rate Depth Depth Speed Rate Depth Depth
(mm) (mm) (mm) (min™)  (mm/min)  (mm) (mm) (min  (mm/min) ~ (mm) (mm) (min™)  (mm/min)  (mm) (mm)
2008-002010 1 30,000 410 0.005 0.16 30,000 350 0.005 0.16 30,000 320 0.005 0.04
2008-002015 1.5 30,000 410 0.005 0.16 30,000 350 0.005 0.16 30,000 320 0.005 0.04
2008-002020 o 2 30,000 410 0.005 0.16 30,000 350 0.005 0.16 30,000 320 0.005 0.04
2008-002050 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 0.01 0.16 30,000 450 0.01 0.04
2008-005015 1.5 30,000 600 0.01 0.16 30,000 510 0.01 0.16 30,000 450 0.01 0.04
2008-005020 o8 R0 2 30,000 600 0.01 0.16 30,000 510 0.01 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 1.5 30,000 920 0.02 0.16 30,000 790 0.02 0.16 30,000 560  0.01 0.04
2008-010020 o 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 0.005 0.2 30,000 430 0.005 0.2 30,000 400 | 0.005 0.05
2010-002020 2 30,000 500 0.005 0.2 30,000 430 0.005 0.2 30,000 400  0.005 0.05
2010-002030 oo 3 30,000 500 0.005 0.2 30,000 430 0.005 0.2 30,000 400 | 0.005 0.05
2010-002050 5 30,000 500 0.005 0.2 30,000 430 = 0.005 0.2 30,000 400  0.005 0.05
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 0.01 0.2 30,000 600 0.0 0.2 30,000 500  0.01 0.05
2010-005050 1 5 30,000 700 0.0 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 02 30,000 600 0.01 0.05
2010-010020 2 30,000 1,000 0.02 0.2 30,000 850 0.02 0.2 30,000 600 0.01 0.05
2010-010030 o 3 30,000 1,000 0.02 02 30,000 850 0.02 0.2 30,000 600 0.01 0.05
2010-010050 5 30,000 1,000 0.02 0.2 30,000 850 0.02 0.2 30,000 600 0.01 0.05
2010-020010 1 30,000 1,600 0.04 02 30,000 = 1,350 0.04 02 30,000 850 0.01 0.05
2010-020020 o2 2 30,000 1,600 0.04 02 30,000 1,350 0.04 0.2 30,000 850  0.01 0.05
2015-002030 3 27,000 800 0.005 0.3 27,000 680 0.005 0.3 20,000 470 0.005 0.23
2015-002040 R0.02 4 27,000 800 0.005 0.3 27,000 680 0.005 0.3 20,000 470  0.005 0.23
2015-002060 6 27,000 800 0.005 0.3 27,000 680 0.005 0.3 20,000 470 | 0.005 0.23
2015-005030 3 27,000 1,200 0.01 0.3 27,000 1,000 0.01 0.3 20,000 520  0.01 0.23
2015-005040 R0.05 4 27,000 = 1,200 0.01 0.3 27,000 = 1,000 0.01 0.3 20,000 520 = 0.01 0.23
2015-005060 ' 6 27,000 1,200 0.01 0.3 27,000 1,000 0.01 0.3 20,000 520  0.01 0.23
2015-010030 3 27,000 = 1,500 0.02 0.3 27,000 = 1,300 0.02 0.3 20,000 600  0.01 0.23
2015-010040 RO.1 4 27,000 1,500 0.02 0.3 27,000 1,300 0.02 0.3 20,000 600  0.01 0.23
2015-010060 6 27,000 = 1,500 0.02 0.3 27,000 = 1,300 0.02 0.3 20,000 600  0.01 0.23
2015-030045 R0.3 45 27,000 1,800 0.06 03 27,000 1,500  0.06 03 25,000 930  0.01 0.23



CBN-LRF 2 #t t]Hlz&{45% Milling Conditions for CBN-LRF (2 Flutes)

SR [ AN AN BEANE
Wit HEAT-TREATED STEELS / HARDENED STEELS HARDENED STEELS HARDENED STEELS
WORK MATERIAL STAVAX SKD11 HAP10/ HAP72
(~52HRC) (~62HRC) (~68HRC)
B N DR A¥R OmEE EDERE Qp Qe EEEEE  EDRE ap Qe EERRE  RDEE ap Qe
Model Outside Corner Effective Spindle Feed Axial Radial Spindle Feed Axial Radial Spindle Feed Axial Radial
Number Diameter | Radius Length Speed Rate Depth Depth Speed Rate Depth Depth Speed Rate Depth Depth
(mm) (mm) (mm) (min™)  (mm/min)  (mm) (mm) (min  (mm/min) ~ (mm) (mm) (min™)  (mm/min)  (mm) (mm)
2020-002040 4 24,000 1,000 0.005 0.4 24,000 850 0.005 0.4 16,000 530 0.005 0.4
2020-002060 6 24,000 1,000  0.005 0.4 24,000 850 0.005 0.4 16,000 530 0.005 0.4
2020-002080 o 8 24,000 =~ 1,000 = 0.005 0.4 24,000 850 0.005 0.4 16,000 530 0.005 0.4
2020-002100 10 24,000 1,000  0.005 0.4 24,000 850 0.005 0.4 16,000 530 0.005 0.4
2020-003030 R0.03 3 24,000 1,000 = 0.006 0.4 24,000 850 0.006 0.4 16,000 550 0.005 0.4
2020-005040 4 24,000 1,500  0.01 0.4 24,000 1,300  0.01 0.4 16,500 600 0.01 0.4
2020-005060 6 24000 1,500 = 0.01 04 24,000 1,300 = 0.01 0.4 16,500 600 0.01 0.4
2020-005080 Ro% 8 24000 1,500  0.01 0.4 24,000 1,300  0.01 0.4 16,500 600 0.01 0.35
2020-005100 10 24000 1,500 = 0.01 0.4 24,000 1,300 = 0.01 0.4 16,500 600 0.01 0.3
2020-010040 4 24000 2,000  0.02 0.4 24,000 1,700  0.02 0.4 17,000 700  0.01 0.4
2020-010060 2 6 24,000 2,000 0.02 0.4 24000 1,700 = 0.02 0.4 17,000 700 0.01 0.4
2020-010080 o 8 24,000 2,000 0.02 0.4 24000 1,700  0.02 0.4 17,000 700 0.0 0.35
2020-010100 10 24,000 2,000 0.02 0.4 24000 1,700 = 0.02 0.4 17,000 700  0.01 0.3
2020-020040 4 24,000 2,000 0.04 0.4 24000 1,700  0.04 0.4 17,700 770 0.0 0.4
2020-020060 6 24,000 2,000 0.04 0.4 24,000 1,700 0.04 0.4 17,700 770  0.01 0.4
2020-020080 o2 8 24,000 2,000 0.03 0.4 24,000 1,700 0.03 0.4 17,700 770 0.0 0.35
2020-020100 10 24,000 2,000 0.025 0.4 24,000 1,700 0.025 0.4 17,700 770 0.0 0.3
2020-050040 4 24,000 2,000 0.1 0.4 24,000 1,700 0.1 0.4 20,000 1,000  0.01 0.4
2020-050060 6 24,000 2,000 0.1 0.4 24,000 1,700 0.1 0.4 20,000 1,000 = 0.01 0.4
2020-050080 oo 8 24,000 2,000 @ 0.075 0.4 24,000 1,700 0.075 0.4 20,000 1,000 0.01 0.35
2020-050100 10 24,000 = 2,000  0.05 0.4 24,000 1,700 0.05 0.4 20,000 = 1,000 0.01 0.3
2030-005060 R0.05 6 20,000 1,500  0.02 0.6 20,000 1,300 0.02 0.6 13,500 600 0.015 0.6
2030-010060 RO.1 6 20,000 2,000 0.04 0.6 20,000 1,700 0.04 0.6 14,000 700 0.02 0.6
2030-020060 : R0.2 6 20,000 2,000 0.6 0.6 20,000 1,700  0.06 0.6 14,500 770 0.02 0.6
2030-050060 R0.5 6 20,000 2,000 0.2 0.6 20,000 1,700 0.2 0.6 16,500 1,000 0.02 0.6

#E
- EOEERRENED FVESE. BImRESEDREZRUETTFTIZEL,
- TEEBEMZ 27D, AV NEHERBULET.

ap

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



AMA NATL—ROVIRYISIFPAILY RZIL 4Flute High-grade Long Neck Radius End Mills

. |— 1 3 S1E
0 | ! X 0/-0.004 B Geometry

B+ X Size $0.3~ @2

SEEIMER XOODIEICHESE) Material Applications (% Highly Recommended © Recommended O Suggested)

#% HI % Work Material
RS as | JU\-RVE AN ik TPI=EE [ I5T74 b bl TifE fi5ZADiE | FYVAER | BRi#AGE | BESE i )
CARBON | ALLOY  |PREHARDENED HARDENED STEELS CASTIRON | ALUMINUM | GRAPHITE | COPPER | PLASTICS | GLASS | TITANIUM | HEAT | CEMENTED |HARDBRITTLE
STEELS STEELS STEELS ALLOYS FILLED ALLOYS RESISTANT | CARBIDE  ((NON-METALLIC)

$45C | SK/SCM NAK ~55HRC | ~60HRC | ~ 70HRC PLASTICS ALLOYS MATERIALS

SC | SUS | HPM
O O O ©)

SN T IL Label Sample © CR

uiion\ CON-LRF4020-010040 TP &
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e MIEHBEIEINE 2 520 b g 5 _
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#001 ¢D1.999 R+0.001/0.000 & % L | %g
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BRI DI BRI TR, D—2 EQTHEDDEESEFUTER U THRL T ZEL, 3
Diameter and Corner R accuracy measurements are printed on I I UBET—U DEMICTEFRLEEL, =
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 ) D— SR
precise value of this angle. Shank taper angle should not make Inclined Angle

contact with the work piece.

BEERIMIICTZ S D 4 WHAAK

2 WA LA IMITREOKIEE @D R EE
4-flute shape withstands high efficiency milling.

Milling time can be significantly reduced compared to 2-flute.

CB"'l-Rl:zooo/ 4000 ;:EiE@!ﬁE Common features
ol =L \RSIERE sl HFIFEINT

Fea1ture High rigidity cutting edge Fea;ure Sharp cutting edge
EADNSHERICHFTERATLVAZRR @RATLVAKHLSD
BEEMOINTICSVTIBIE =N N FlFEHHA THREFDUINIR Z FiE
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.




R RN  Pocket milling

M H/4¥H  2/4Flutes CBN-LRF @2 X CRO.1 X EL6

STAVAX (52HRC)

ERTE A CEnEE  &EDIERE Ap de 1 AEDE IR
Tool Flutes Spindle Feed Axial Radia Feed per Cycle Time
Speed Rate Depth Depth tooth
(min™  (mm/min)  (mm) (mm) (mm)
| CBN-LRF 92 X CR0.1 X EL6 4 28,000 3,300 0.05 0.7 0.029 45 min / 1Pocket |
CBN-LRF @2 X CR0.1 X EL6 2 28,000 3,300 0.05 0.7 0.059 45 min / 1Pocket
CBN-LRF ®#2 x CR0.1 X EL6 2 28,000 1,650 0.05 0.7 0.029 85 min / 1Pocket

T2 Tool 4 ¥ 4 Flutes 2#H 2Flutes 2¥FH 2 Flutes

3,300

IEDIRE (mm/min
Feed rate ( ) 3,300

INTHFRE .
s

TEBE
Tool photo

A LD

135 min

BEERFHTINIE AN EBUMISFHETIHEE
S N S X
INITHER Mill under higher efficiency
Milling results conditions than 2-flute.

Greatly shortens milling time.

Large damage under the same
milling conditions as 4-flute.

Pocket Size: 50 X 40 X 2 mm Coolant: Oil mist

1,650

255 min

—HZEDENE UIBSIEE

INEWVD, TR LIS

time is

When the feed per tooth is the same,
the damage is small, but the milling

about twice as long.

MIREELIC KD, IMImEmHESE  Surface roughness by different milling conditions
4¥F 4Flutes CBN-LRF 0.3 X CR0.05 X ELO.5

0.08

0.06

0.04
TR

0.02 Recommended
milling condition

#2 Roughness Ra (um)

0
BEGERE (min™)
Spindle speed 60,000
EDIRE (mm/min)
Feed rate 950

SIOLRERE ,
Cycle Time 26 min / Pocket

EEEEDH
DOWN

Decrease spindle speed

30,000
950

26 min / Pocket

% - XD EE
DOWN

Decrease both
spindle speed and feed rate

30,000
475

50 min / Pocket

STAVAX (52HRC)

IMRICBVLWTHIERCBNIY RV ZEEBR DEEM T ZRR |
©0.31%30,000EE0DY Y=Y IV 5 THEMATEE. [ - EDRERFEULETTIFD T && R
Achieves high-speed milling that exceeds conventional CBN end mills even for small diameters.

©0.3 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.

Pocket Size

10 X 4 X 0.2mm
Coolant: Oil mist
ap : 0.005 mm
de : 0.08 mm



AFA NATL—ROVIRYISIFPAIYRZIV 4Flute High-grade Long Neck Radius End Mills

A&t 35 BUZEE Total 35 models ) VvV 7—)\ABtal$BEETT. Shank taper angle Bta is only for reference. B3 Unit (mm)
Number Diameter Radius Length of Cut Diameter Angle Length Diameter | Retail Price
®D CR e, ) od; Bta L od ¥ 30 ¥ | r | 2 >
CBN-LRF 4003-002X75 0.75 50 4 40520 083 086 083 092 100
CBN-LRF 4003-002010 0.3 Rooz 1 013 028 15° 50 4 40850 108 1.2 117 121 131
CBN-LRF 4003-005005 RO.O5 05 50 4 36300 057 059 061 063 068
CBN-LRF 4004-002015 RO.02 15 50 4 | 38880 154 159 165 171 186
CBN-LRF 4004-003005 RO.0O3 05 50 4 34320 051 053 055 057 062
CBN-LRF 4004-005005 05 50 4 34320 051 053 055 057 062
0.4  ROO5 024 038 15°
CBN-LRF 4004-005015 15 50 4 34560 154 159 165 171 185
CBN-LRF 4004-010005 05 50 4 34320 051 053 054 056 061
CBN-LRF 4004-010010 Ao 1 50 4 34560 103 106 1.0 114 123
CBN-LRF 4005-002010 RO.02 1 50 4 | 31,750 103 107 111 115 125
CBN-LRF 4005-005005 05 50 4 28310 051 053 055 057 0862
CBN-LRF 4005-005010 RO.O5 1 50 4 28530 103 107 110 115 124
05 03 048 15°
CBN-LRF 4005-005015 15 50 4 28860 154 159 165 171 185
CBN-LRF 4005-010005 05 50 4 28310 051 053 054 056 0861
CBN-LRF 4005-010015 Ao 15 50 4 28860 153 159 164 170 184
CBN-LRF 4006-005005 RO.O5 05 50 4 | 28200 051 053 055 057 062
CBN-LRF 4006-010005 0.6 05 03 058 15° 50 4 28200 051 053 054 056 0861
CBN-LRF 4006-010010 Ao 1 50 4 28440 103 106 1.0 114 123
CBN-LRF 4008-005010 RO.O5 1 50 4 28680 103 107 110 115 124
CBN-LRF 4008-010010 1 50 4 28680 103 106 1.0 114 123
08 056 078 15°
CBN-LRF 4008-010020 RO.1 2 50 4 28680 205 212 220 228 246
CBN-LRF 4008-010050 5 50 4 32520 515 533 652 573 6.19
CBN-LRF 4010-002010 1 50 4 29300 103 107 111 115 125
CBN-LRF 4010-002030 Ro0z 3 50 4 29300 310 321 333 345 373
CBN-LRF 4010-005010 1 50 4 26420 103 107 111 115 124
CBN-LRF 4010-005020 1 rooe 2 07 098 15° 50 4 26420 206 214 221 230 248
CBN-LRF 4010-010010 1 50 4 26420 103 106 1.0 114 123
CBN-LRF 4010-010020 RO.1 2 50 4 26420 206 213 221 229 247
CBN-LRF 4010-010030 3 50 4 26420 310 320 332 344 372
CBN-LRF 4015-002030 RO.02 3 ] 50 4 | 34520 313 324 336 349 378
CBN-LRF 4015-010030 e RO.1 3 1 s " 50 4 31080 313 324 335 348 376
CBN-LRF 4020-002040 4 50 4 | 35630 4.15 429 445 462 500
CBN-LRF 4020-002060 ROz 6 50 4 35630 622 643 667 692 748
2 12 197 15°
CBN-LRF 4020-010040 4 50 4 31970 415 429 444 461 498
CBN-LRF 4020-010060 Aot 6 50 4 31970 621 643 666 691 746



CBN-LRF 4 #X3 thHlzk{45R Milling Conditions for CBN-LRF (4 Flutes)

BIE
Model
Number

4003-002X75
4003-002010
4003-005005
4004-002015
4004-003005
4004-005005
4004-005015
4004-010005
4004-010010
4005-002010
4005-005005
4005-005010
4005-005015
4005-010005
4005-010015
4006-005005
4006-010005
4006-010010
4008-005010
4008-010010
4008-010020
4008-010050
4010-002010
4010-002030
4010-005010
4010-005020
4010-010010
4010-010020
4010-010030
4015-002030
4015-010030
4020-002040
4020-002060
4020-010040
4020-010060

s

- EHOEEEREN B D FVEEF. EFHEE XD EEZF UHERTTFTI LT,

I
WORK MATERIAL
HNE O—F¥ER
Outside Corner
Diameter Radius
(mm) (mm)
R0.02
0.3
R0.05
R0.02
R0.03
0.4 R0.05
RO.1
R0.02
R0.05
0.5
RO.1
R0.05
0.6
RO.1
R0.05
0.8
RO.1
R0.02
R0.05
1
RO.1
R0.02
15
RO.1
R0.02
2
RO.1

BUR
Effective
Length

(mm)
0.75
1
05
1.5
05
0.5
1.5
0.5
1

1
05

1

15
0.5
1.5
0.5
0.5

1

—_

@D A OO BB W LW W

SRR | BEANEE
HEAT-TREATED STEELS / HARDENED STEELS
Caaihc)
EEREE | XDRE ap Qe
Spindle Feed Axial Radial
Speed Rate Depth Depth
(min™)  (mm/min)  (mm) (mm)
60,000 750  0.003 0.08
60,000 750  0.003  0.08
60,000 950  0.005 0.08
55,000 850  0.005 0.1
55,000 1,000 = 0.006 0.1
55000 1,200 = 0.01 0.1
55,000 1,200 = 0.01 0.1
55,000 1,500 = 0.01 0.1
55,000 1,500 @ 0.01 0.1
50,000 950  0.005 0.15
50,000 1,500 @ 0.01 0.15
50,000 1,500 = 0.01 0.15
50,000 1,500 = 0.01 0.15
50,000 1,900 = 0.02 0.15
50,000 =~ 1,900 = 0.02 0.15
50,000 1,700 = 0.01 0.2
50,000 = 2,300 = 0.02 0.2
50,000 2300 @ 0.02 0.2
45000 1,800 = 0.01 0.28
45000 2400  0.02 0.28
45000 =~ 2,400 = 0.02 0.28
45000 1,700  0.02 0.14
40,000 1,300 = 0.006 0.35
40,000 1,300  0.006  0.35
40,000 1,900 = 0.015 0.35
40000 1900 0015 035
40,000 2,600  0.03 0.35
40,000 2,600  0.03 0.35
40,000 = 2,600 = 0.03 0.35
30,000 1,500 = 0.01 0.55
30,000 3,000 0.5 0.55
28,000 1,700 = 0.01 0.7
28,000 1,700 = 0.01 0.7
28,000 3300 0.5 0.7
28,000 3,300 @ 0.05 0.7

- TEHRIGZEMZ BIcd. AV X MEHEBLET .

Note:

[DlFmRE
i
(min™)
55,000
55,000
55,000
53,000
53,000
53,000
53,000
53,000
53,000
50,000
50,000
50,000
50,000
50,000
50,000
50,000
50,000
50,000
44,000
44,000
44,000
44,000
37,000
37,000
37,000
37,000
37,000
37,000
37,000
27,000
27,000
23,000
23,000
23,000
23,000

AN
HARDENED STEELS
a0

RO EE ap
Feed Axial
Rate Depth

(mm/min)  (mm)

580 0.003
580 0.003
750 0.005
700 0.005
800 0.006
1,000 0.01
1,000 0.01
1,300 0.01
1,300 0.01
900 0.005
1,300 0.01
1,300 0.01
1,300 0.01
1,700 0.02
1,700 0.02
1,500 0.01
2,000 0.02
2,000 0.02
1,600 0.01
2,000 0.02
2,000 0.02
1,400 0.02
1,100 0.006
1,100 0.006
1,600 0.015
1,600 0.015
2,000 0.03
2,000 0.03
2,000 0.03
1,300 0.01
2,200 0.05
1,500 0.01
1,500 0.01
2,400 0.05
2,400 0.05

ae
Radial
Depth
(mm)

0.06
0.06
0.06
0.08
0.08
0.08
0.08
0.08
0.08
0.12
0.12
0.12
0.12
0.12
0.12
0.15
0.15
0.15
0.21
0.21
0.21
0.11
0.3
0.3
0.3
0.3
0.3
0.3
0.3
0.5
0.5
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.

[El¥mERE
i
(min™)
50,000
50,000
50,000
50,000
50,000
50,000
50,000
50,000
50,000
50,000
50,000
50,000
50,000
50,000
50,000
50,000
50,000
50,000
42,000
42,000
42,000
42,000
34,000
34,000
34,000
34,000
34,000
34,000
34,000
23,000
23,000
18,000
18,000
18,000
18,000

BEANIE
HARDENED STEELS
e

RO HE ap
Feed Axial
Rate Depth

(mm/min)  (mm)

400 0.003
400 0.003
550 0.004
550 0.004
600 0.004
730 0.007
730 0.007
1,000 0.008
1,000 0.008
700 0.005
1,000 0.01
1,000 0.01
1,000 0.01
1,400 0.01
1,400 0.01
1,200 0.01
1,700 0.012
1,700 0.012
1,300 0.01
1,600 0.015
1,600 0.015
1,100 0.015
900 0.005
900 0.005
1,200 0.01
1,200 0.01
1,400 0.015
1,400 0.015
1,400 0.015
1,100 0.005
1,400 0.02
1,200 0.005
1,200 0.005
1,500 0.03
1,500 0.03
<

aAe
Radial
Depth
(mm)

0.03
0.03
0.03
0.05
0.05
0.05
0.05
0.05
0.05
0.08
0.08
0.08
0.08
0.08
0.08
0.1
0.1
0.1
0.13
0.13
0.13
0.07
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.3
0.3
0.4
0.4
0.4
0.4

e



2MF BEEFMIAOYIRYIMR—IVI R=IL 2Flute Long Neck Ball End Mills for Super Finishing

ﬂ_— ;

B4 X Size R0.05~R1

A | iy [ ISFHRR
[ 200‘ %ml:%a‘ %a:gnrw,‘ Patent pending

SHNHEIMER (KOODIEICHESE) Material Applications (¥ Highly Recommended © Recommended O Suggested)
# Bl #  Work Material

RERE a&sl | TU\-KVE AN & | 7I=EE | J5T74 b Ll BWiE | AZZADEE | FYVER | BMRAGE | BREAE | @M
CARBON ALLOY  [PREHARDENED HARDENED STEELS CASTIRON | ALUMINUM | GRAPHITE | COPPER | PLASTICS GLASS TITANIUM HEAT CEMENTED | HARD BRITTLE
STEELS STEELS STEELS ALLOYS FILLED ALLOYS | RESISTANT | CARBIDE |(NON-METALLIC)

$45C SK/SCM NAK ~ ~ ~ PLASTICS ALLOYS MATERIALS
3550 SUS HPM 55HRC 60HRC 70HRC

O (@) O O

~ 68HRC
SANIVY LTI Label Sample
viien CBN-LBSF 2020-060 Fs» ©
I TV S 1111 T T
- '_|_ 1 il ..g‘
4001 R1 R+0.001/0.000 gg
T8
FNIMCRBIOREEERHLTHIET . W
EFEE I TICHRIL TSN, 2
Ball Radius accuracy measurments are printed on v OT—I\AIGERTY. =
the label to support High Precision milling. I—2 EQTFHDDEIFSE(EUFRA U THEEL T, —
Iy IBET— U DEMICTERLSEE L, o S py——
The shank taper angle shown is not an exact value and to avoid Inclined Angle
contact with the work piece, we recommend the user controls the
precise value of this angle. Shank taper angle should not make
contact with the work piece.
¥R Features
=r=E
S - (L LEERS (T S
2 =+ & 3 - ILME
M—IVREBEIMURZEEAEL Lic£0.002 mm roenter I

. iy » Tool center line
For higher precision and better surface finish -

Ball radius accuracy £0.002mm based on Nominal Radius.

TE%m (AREOR) [CUNAEEE.
TEBEOME &t ETELEL !

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

{ESEINT CBN-LBF&CBN-LBSF tt# Inclined surface milling CBN-LBF & CBN-LBSF comparison

28 2Flutes RO.3 X EL1.5 ELMAX (60.5HRC)
Pocket Size : 9 X 9 X Depth 1.5 mm IMTEOINTIEES
| U 1 U - _Surface Roughness after milling
By B Lcn] oo
45° {ESE 4 ool
45° Inclined Surface BE o1 0.05
§s 0.039
15° (B8 210w
15" Inclined Surface "2 o ]
CBN-LBF CBN-LBSF 0 '
CBN-LBF CBN-LBSF
(FRERY 1Y) (NTEERY 1 7) -~
For long tool life For super surface finish (%Fgrl;i;zﬁtogol’ﬁfz) Fgusfﬂ%ﬁagc;rﬂzs)h
MIIEE [El¥mEE EDRE £ EF HATINA b 99—k )T
Milling method Spindle Speed Feed Rate Allowance Cusp height Coolant Cycle Time
FERAUSVIIT 3000 min' 550 mm/min - 0.005mm 00001 mm Oil mist 215 min

Contour spiral milling



L>XE5)U Lens application

2% 2Flutes CBN-LBSF RO.3 X EL1-R1 X EL3 HAP10 (64HRC)

MT#OMIEES
S| Surface Roughness after milling CBNLBSF
. iﬁ‘uln-igﬁﬁ Milling video
Measurment point Ra (um)
Y ERERD
Front point of Y axis 0.0272
Y R
Center point of Y axis 0.0172
Work Size : 100 < 100 x 20 mm YoR& BT EHD ! Y 845
Coolant : Oil mist, Qil coolant Shiny surface Back point of Y axis 0.0304
No. T3 ERTE CERRE EDEE Adp Ae EES IR
Process Tool Spindle Feed Axial Radial Allowance | Cycle Time
Speed Rate Depth Depth
(min™  (mm/min)  (mm) (mm) (mm) (h:m)
1 9480 2400 018 075 008 101
LY BB HGB R2
2 Lens part/Semi-roughing 9,480 2,400 0.18 0.375 0.05 0:06
SNEERRTR .
3 Periphery/Semi-foughing 14,700 2,160 0.1 0.35 0.05 0:07
SHEERA L LI 1 .
4 Periphery/Semi-inishing? HGB R1 14,700 2,160 0.1 0.1 0.02 0:03
LY BB kT 1 .
5 Lens part/Semi-inishing? 14,700 2,160 0.03 0.1 0.02 0:36
SHEIERRE LT 2 .
6 Periphery/Semi-finishing? HGB R0.5 21,000 1,750 0.04 0.04 0.005 0:15
Lo ZERHtt EIF 2 .
7 Lens part/Semi fnishing2 HGB R1 14,700 2,160 0.015 0.05 0.005 1:13
SVEIERIL £ .
8 Periphery/Finishing CBN-LBSF  R0.3 X EL1 30,000 600 0.01 0.01 0 2:56
LY XEpit b1 .
9 Lens partFinishing CBN-LBSF R1 X EL3 24,000 750 0.005 0.018 0 4:52

&t Total  11:09

CBN-LBF/CBN-LBSF T HEH#TLEES Surface roughness comparison
28X 2Flutes RO.5 X EL1.5 STAVAX (52HRC)

Size: 55 X 25 X 23 mm
Coolant : Oil mist

ClERRE EDIRE ap Ae DI TRERS
Spindle Feed Axial Radial Cycle Time
Speed Rate Depth Depth
(min™ (mm/min) (mm) (mm) (h:m)
CBN-LBSF CBN-LBF 36,000 600 0.003 0.008 2:17
JTEER  RORE,
or supar suriace orlong ool Ifs MIEERIE CBN-LBSF BB R X !
Aa0.033um — Ra0.ISOum  yepuz iz ommENIHE.

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



2/A EEEFMIAOYIRYIMR—ILI R=)L  2Fiute Long Neck Ball End Mills for Super Finishing

A5t 36 BUE Total 36 models ) Yv o 7—)\EBtaldBEBTY. Shank taper angle Bta is only for reference. B30T Unit (mm)
BIE A—ILEE  BYR IR BE  ywir-a 2R YvYOR &mPINGEME J— S AREICHNT 2REME
Model Radius of Ball  Effective Length Neck Shank Taper Overall Shank Suggested Effective Length by Inclined Angles
Number Nose Length of Cut Diameter Angle Length Diameter Retail Price
R e, 2 od, Bta L od ¥ 30 1 1730 P 3
CBN-LBSF 2001-003 0.3 50 4 46,700 0.30 0.30 0.30 0.30 0.33
R0O.05 0.07 0.09 15°
CBN-LBSF 2001-005 0.5 50 4 48,600 0.50 0.50 0.51 0.53 0.57
CBN-LBSF 20015-0045 0.45 50 4 46,700 0.45 0.45 0.46 0.48 0.51
R0.075 0.1 0.14 15°
CBN-LBSF 20015-0075 0.75 50 4 48,600 0.75 0.76 0.78 0.81 0.88
CBN-LBSF 2002-003 0.3 50 4 35,000 0.30 0.30 0.30 0.30 0.32
RO.1 0.13 0.19 15°
CBN-LBSF 2002-006 0.6 50 4 35.000 0.60 0.60 0.62 0.64 0.69
CBN-LBSF 2003-005 05 50 4 33.900 051 0.53 0.54 0.56 0.60
CBN-LBSF 2003-0075 RO.15 0.75 0.22 0.28 15° 50 4 34,400 0.77 0.79 0.82 0.85 0.91
CBN-LBSF 2003-009 0.9 50 4 35,000 0.91 0.94 0.97 1.01 1.08
CBN-LBSF 2004-0075 0.75 50 4 30,600 0.77 0.79 0.81 0.84 0.90
CBN-LBSF 2004-010 RO.2 1 0.32 0.38 15° 50 4 31,200 1.03 1.06 1.09 1.13 1.21
CBN-LBSF 2004-012 1.2 50 4 31,700 1.22 1.26 1.30 1.35 1.44
CBN-LBSF 2005-010 1 50 4 31.200 1.01 1.04 1.07 1.11 1.18
R0O.25 0.4 0.48 15°
CBN-LBSF 2005-015 1.5 50 4 32.200 1.53 1.58 1.63 1.68 1.80
CBN-LBSF 2006-010 1 50 4 28,700 1.01 1.04 1.07 1.10 1.17
CBN-LBSF 2006-015 RO.3 1.5 0.48 0.58 15° 50 4 29,300 1.53 1.57 1.62 1.68 1.79
CBN-LBSF 2006-020 2 50 4 29,300 2.05 2.11 2.18 2.25 2.41
CBN-LBSF 2008-020 2 50 4 29,300 2.04 2.10 2.17 2.24 2.39
RO.4 0.6 0.78 15°
CBN-LBSF 2008-040 4 50 4 31.240 411 4.24 4.38 4.54 4.88
CBN-LBSF 2010-015 1.5 50 4 28,700 1.53 1.57 1.61 1.66 1.76
CBN-LBSF 2010-020 2 50 4 28,700 2.05 2.11 2.17 2.23 2.38
CBN-LBSF 2010-025 2.5 50 4 29,300 257 2.64 2.72 2.81 3.00
RO.5 0.7 0.98 15°
CBN-LBSF 2010-030 3 50 4 29,300 3.09 3.18 3.28 3.38 3.62
CBN-LBSF 2010-040 4 50 4 31,200 4.12 4.25 4.38 4.53 4.87
CBN-LBSF 2010-060 6 50 4 31,200 6.19 6.39 6.60 6.83 7.35
CBN-LBSF 2015-025 2.5 50 4 30,000 2.60 2.67 2.74 2.81 2.99
CBN-LBSF 2015-030 3 50 4 30,000 3.12 3.20 3.29 3.39 361
CBN-LBSF 2015-038 R0O.75 3.8 0.9 1.46 15° 50 4 30,500 3.94 4.06 4.18 4.31 461
CBN-LBSF 2015-060 6 50 4 30,500 6.22 6.41 6.62 6.84 7.34
CBN-LBSF 2015-080 8 50 4 33,200 8.28 8.55 8.83 9.14 9.83
CBN-LBSF 2020-030 3 50 4 30,500 3.09 3.16 3.24 3.33 3.53
CBN-LBSF 2020-040 4 50 4 30,500 4.12 4.23 4.35 4.48 4.77
CBN-LBSF 2020-050 5 50 4 30,500 5.16 5.30 5.46 5.63 6.01
R1 1.2 1.97 15°
CBN-LBSF 2020-060 6 50 4 32,200 6.19 6.37 6.57 6.78 7.26
CBN-LBSF 2020-080 8 50 4 33,200 8.26 851 8.79 9.08 9.74
CBN-LBSF 2020-100 10 50 4 33.600 10.32 1065 11.00 11.38 1223



CBN-LBSF tIHISRf4ZR Milling Conditions

SRE / AN
A HEAT-TREATED STEELS / HARDENED STEELS
WORK MATERIAL STAVAX / ELMAX / HAP10 / HAP72
(~68HRC)
B R—)L$R MR OERE  XDERE dp QAe
Model Radius of Ball | Effective Spindle Feed Axial Radial
Number Nose Length Speed Rate Depth Depth
(mm) (mm) (min)  (mm/min) (mm) (mm)
2001-003 0.3 30,000 70 0.003L4F MAX ' 0.0064F MAX
R0.05
2001-005 0.5 30,000 70 0.002E4F MAX  0.00624F MAX
20015-0045 0.45 30,000 150 0.004LLF MAX | 0.008LAF MAX
R0.075
20015-0075 0.75 30,000 125 0.0044F MAX | 0.008EAF MAX
2002-003 0.3 30,000 240 0.005AF MAX | 0.01 A MAX
RO.1
2002-006 0.6 30,000 200 0.005E4F MAX | 0.01 AT MAX
2003-005 05 30,000 300 0.0054F MAX | 0.01 IXF MAX

2003-0075 R0.15 0.75 30,000 250  0.005BAF MAX  0.01 EAXF MAX

2003-009 0.9 30,000 250 0.005BAF MAX  0.01 BT MAX
2004-0075 0.75 30,000 360  0.005B4F MAX 0.01 BUF MAX
2004-010 R0.2 1 30,000 300  0.005M4F MAX 0.01 LR MAX
2004-012 1.2 30,000 300  0.005E4TF MAX 0.01 EUF MAX
2005-010 1 30,000 420 0.005B4F MAX  0.01 BT MAX
2005-015 R0 1.5 30,000 350  0.005B4F MAX 0.01 LR MAX
2006-010 1 30,000 500  0.01 BT MAX  0.015E4F MAX
2006-015 R0.3 1.5 30,000 500  0.01 BAF MAX 0.015E4F MAX
2006-020 2 30,000 350  0.01 AT MAX | 0.015E4F MAX
2008-020 2 30,000 620  0.01 BIFMAX 0.015B4F MAX
2008-040 o 4 30,000 420  0.01 BT MAX  0.015B4F MAX
2010-015 115 30,000 750  0.01 T MAX 0.02 BUF MAX
2010-020 2 30,000 750  0.01 BIFMAX 0.02 BT MAX
2010-025 25 30,000 750  0.01 BAFMAX 0.02 BT MAX
2010-030 oo 3 30,000 500  0.01 BAFMAX 0.02 LT MAX
2010-040 4 30,000 500  0.01 BAFMAX 0.02 BLF MAX
2010-060 6 30,000 330  0.01 AT MAX | 0.02 BT MAX
2015-025 2.5 20,000 750  0.01 BIFMAX 0.02 BT MAX
2015-030 3 20,000 750 0.01 AT MAX  0.02 BXT MAX
2015-038 R0.75 338 20,000 750  0.01 BAFMAX 0.02 BUF MAX
2015-060 6 20,000 500  0.01 BAFMAX 0.02 BT MAX
2015-080 8 20,000 500  0.01 AR MAX 0.02 BXF MAX
2020-030 3 15,000 750  0.01 BT MAX | 0.025E4F MAX
2020-040 4 15,000 750  0.01 LR MAX  0.025E4F MAX
2020-050 5 15,000 750  0.01 BIFMAX  0.025B4F MAX
2020-060 A 6 15,000 500  0.01 BIFMAX 0.025E4F MAX )
2020-080 8 15,000 500  0.01 KA MAX  0.025LLF MAX (ﬁlm
2020-100 10 15,000 500  0.01 BIFMAX 0.025E4F MAX L%J
%5

- BMOEELRENE D EVES . EImEEEXDREZR ULETTFTIEE 0,
- TERGZEMZ BIcd. AV X MEHEHULET .

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.



28A N TL—ROYIRYyIR—ILI R=Z)L 2Flute High-grade Long Neck Ball End Mills

B4 X Size R0.05~R2

( h ypyoE § 5 BNERLE

CBN s i Rwor-n =

c B N - l B F . Ly - 0.004 J B 5 fddiionalGiledels
R0.05 ~R1.5 R2

SEEIMER XOODIEICHESE) Material Applications (% Highly Recommended © Recommended O Suggested)
# Bl #  Work Material

sl A%l | 7U\-RVE BEANG #x | 7IWL=ER | J5774b £ Bl | AS2ADEE | FYVAER | BMBSE | BESE | BEM
CARBON | ALLOY |PREHARDENED HARDENED STEELS CASTIRON | ALUMINUM | GRAPHITE | COPPER | PLASTICS | GLASS | TITANIUM HEAT | CEMENTED | HARDBRITILE
STEELS STEELS STEELS ALLOYS FILLED ALLOYS | RESISTANT | CARBIDE |(NON-METALLIC)
$45C | SK/SCM NAK ~55HRC | ~60HRC | ~ 70HRC PLASTICS ALLOYS MATERIALS
S55C SUS HPM
O © © O
~ 68HRC
FANILHL T ) Label Sampl R ‘—’l V
TN P el Sample S Bta
P/ 78546011 D ‘\t 8
sy, CON-LBF. 2006-015 s ¢ : 8
ey e 15 T - * ;
1 2
#001 ¢ D0.600 R+0.003/0.000 L g g
s
FNINCEBIDSMEERIBERRBEL THIET, vV IT—)\BIRERTTY, b
BB TICHRIL TS, T—J EQTFHDNDEIFHSE(EUFHRA U THERL TS, 3
Diameter and Ball Radius accuracy measurments are printed on DV UBET—U DEMICTERLEEL,
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 T oo e
contact with the work piece. nelined Angle
%K Features
A
ESTTEL el )
= 4 s - ~ B
&/\ZER0.05~R2DEELSS AV F v T TR

For long tool life ToI center line

Various lineup from R0.05 to R2.

.
FanERY 1 Tl ERDENEET

Non helix angle design ensures high rigidity.

UJULO5—&BIEF)U Finishing Reflector mold

2#F 2Flutes CBN-LBF RO.15 X ELO.9 SKD11 (60HRC)

No. fERIE CERRE  EDEE dp e DNTRRE
Tool Spindle Feed Axial Radial Cycle Time
Speed Rate Depth Depth
(min™  (mm/min)  (mm) (mm) (h:m)
. 1 HSB R15 15,000 800 0.06 0.06 0:25:37

2 HSB R0.5 20,000 500 0.025 0025 = 1:11:53

3 HSB R0.25 25,000 350 0.02 0.02 0:34:29

Size
100><W 4 HSB RO0.15 30,000 300 0.015 0.015 0:30:55
Coolant

CBN-LBF o
RO.15 X EL0.9 30,000 300 0.008 0.008 = 3:48:13

Bit Total  6:31:07




AZIR{L _ElF Convex shaped finishing

of% 2Flutes CBN-LBF/CBN-LBSF RO.3 X EL1.5 STAVAX (52HRC)

Tz tEIF
Process Finishing
MNIA% EERAINASIL
Milling Method Contour spiral milling
[EILTRES .
Spindle Speed 30,000 min
EDRE .
Feed Rate 800 mm/min
HRTINA &
Cusp Height 0.0001 mm
e
Radial Depth 0.015 mm
Work Size : 80 X 50 X 30 mm TN 9:48 him
Coolant : Ol mist LD U1
MI&D—o~RRE
Work piece dimensional error after milling (,U m)
5
HonEfi MTIEER
For long tool life CBN - IIBF For super surface finish CB“ - IIBSF 4':
= ' 35
3
25
2
; 15
11L8 40 LB 11L8 40 LB :
The 1st ridge The 40th ridge The 1st ridge The 40th ridge 05

WIFND 5 1 ToiEEZ#E L CRIFEMIH a5
MINTESE 11l 12930% . 401U : 8EFE2079
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.

DN TELEER

Milling surface comparison

SonEtR INTEER
For Io::1|; tool life c B “ - l B F For super surface finish c B “ - l BSF

- - r -

1L 40 LLE
The 1st ridge The 40th ridge The 1st ridge The 40th ridge
INTEERER. FMERDESIE CBN-LBSF CTIIFCRENESNET
CBN-LBF h'RB#¥ CBN-LBSF offers shiny milling surfaces.

CBN-LBF for high efficiency milling and long tool life.



UL O5—EBIETIL Reflector mold

2% 2Flutes CBN-LBF RO.4 X EL2 STAVAX (52HRC)

No T #RIE EEEEE | EhEE ap a M TESRS
Process Tool Spindle Feed Axial Radial Cycle Time
Speed Rate Depth Depth
(min™) (mm/min) (mm) (mm) (h:m)
1 ﬁughmg HRRS #6 x CR1 x EL18 3500 2500 0.2 2 0:18:00
2 ;‘:ﬁwghm HRRS #6 x CR1 x EL18 9000 2500 005 0.1 0:13:35
3 TR HRRS ¢2 x CR0.3 X EL6 3500 1,000 0.04 1 0:33:55
Semi-roughing : ) ) . :33:
4 ;‘Z;ﬁg‘ng HSBR15 12000 2500 002 007 0:12:24
5 :ﬁﬂﬂng HSB R0.75 7000 1,000 0.04 007 0:20:50
it iF .
CBN.LBF 6 Goiieng HSBROTS 7,000 700 0.05 0.05 0:18:08
HIue Em itk bIF
f+ FFMTEE 7 D HSBROS 8,000 500 0.02 0.03 0:23:24
Milling video of 9
reflector mold for .
finshing 8 ;":;ﬁfh‘mg HSB R05 15000 1,200 0.02 0.03 1:30:33
9 {F.infh::g CBN-LBF R0.4 x EL2 26,000 800 0.01 0004  10:12:54
HEt Total  14:03:43
BT 64 BYE Total 64 models ) YvYUT—/\BBtalFBEETY . Shank taper angle Bta is only for reference. BAGTT Unit (mm)
s R—le® AHE  IE | HE s 2B YeUoR RBIGEHE o HEAICHY BEENE
Model Radius of Ball | Effective Length Neck Shank Taper Overall Shank Suggested Effective Length by Inclined Angles
ode Nose Length of Cut Diameter Angle Length Diameter Retail Price
Aiir R e ) od Bt L od ¥
i ' a 30 1 130 P 3
CBN-LBF 2001-003 0.3 50 4 42,400 030 030 030 030 033
RO.05 008 009 15°
CBN-LBF 2001-005 05 50 4 44,100 050 050 051 053 057
CBN-LBF 20015-0045 0.45 50 4 42,400 045 045 046 048 051
R0O.075 015 014 15°
CBN-LBF 20015-0075 0.75 50 4 44,100 075 076 078 081 088
CBN-LBF 2002-003 0.3 50 4 28800 030 030 030 030 032
CBN-LBF 2002-006 | RO.T 06 016 019 15° 50 4 31,700 060 060 062 064 069
CBN-LBF 2002-010 1 50 4 33,300 100 103 1068 1.0 119
CBN-LBF 2003-005 05 50 4 28,800 051 053 054 056 060
CBN-LBF 2003-0075 0.75 50 4 28800 077 079 082 085 09]
RO.15 024 028 15°
CBN-LBF 2003-009 0.9 50 4 31,700 091 094 096 100 1.06
CBN-LBF 2003-015 15 50 4 33,300 153 158 163 168 180
CBN-LBF 2004-005 05 50 4 27,700 051 052 054 055 058
CBN-LBF 2004-0075 0.75 50 4 27.700 077 079 081 084 090
CBN-LBF 2004-010 1 50 4 27.700 103 106 109 113 12
RO.2 032 038 15°
CBN-LBF 2004-012 12 50 4 28800 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 33.300 307 317 327 338 362
CBN-LBF 2005-010 1 50 4 £7.700 102 105 108 12| 1.19
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 | 280 300
CBN-LBF 2005-035 35 50 4 32,200 359 370 382 394 422



2¥H N JL—ROYIRYIR—IVIV RZ)L  2Flute High-grade Long Neck Ball End Mills

BIE
Model
Number

CBN-LBF 2006-010
CBN-LBF 2006-015
CBN-LBF 2006-030
CBN-LBF 2006-040
CBN-LBF 2006-050
CBN-LBF 2006-060
CBN-LBF 2008-020
CBN-LBF 2008-040
CBN-LBF 2008-060
CBN-LBF 2010-015
CBN-LBF 2010-020
CBN-LBF 2010-025
CBN-LBF 2010-040
CBN-LBF 2010-050
CBN-LBF 2010-060
CBN-LBF 2010-080
CBN-LBF 2010-100
CBN-LBF 2012-024
CBN-LBF 2012-030
CBN-LBF 2012-060
CBN-LBF 2015-030
CBN-LBF 2015-040
CBN-LBF 2015-060
CBN-LBF 2015-080
CBN-LBF 2015-100
CBN-LBF 2015-120
CBN-LBF 2015-150
CBN-LBF 2020-040
CBN-LBF 2020-050
CBN-LBF 2020-060
CBN-LBF 2020-080
CBN-LBF 2020-100
CBN-LBF 2020-120
CBN-LBF 2020-140
CBN-LBF 2020-160
CBN-LBF 2020-180
CBN-LBF 2020-200
CBN-LBF 2030-040
CBN-LBF 2030-060
CBN-LBF 2030-080
CBN-LBF 2040-060
CBN-LBF 2040-080
CBN-LBF 2040-100

R—IL¥E  BYR
Radius of Ball | Effective
Nose Length
R 2y
1
1.5
3
RO.3
a
5
6
2
RO.4 4
6
1.5
2
2.5
a
RO.5
5
6
8
10
24
RO.6 3
6
3
a
6
R0O.75 8
10
12
15
a
5
6
8
10
R1
12
14
16
18
20
a
R1.5 6
8
6
R2 8
10

OBINEE  Additional model

AR
Length
of Cut

2

0.48

0.6

0.7

0.8

0.9

B
Neck
Diameter
¢d,

0.58

0.78

0.98

1.46

1.97

Bta

PADZZEalAv:: - =
Shank Taper
Angle

Overall
Length

L
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
50
50
50
50
50
50
50
50
50
50
50
50
50

I IORE
Shank
Diameter

od

{02 o B B o> B > B B o B B o) B S N e T S O S Bt O e N T S Y S N e T N N

FL)\FEAiE

Suggested
Retail Price
26.600
26.600
28,400
28,400
28.800
31.600
26.600
28,400
31,100
26.600
26,600
26.600
28,400
28,400
28,400
28,800
29,600
27.700
27,700
32,200
27,700
27,700
27,700
30.600
32.200
32,200
32.200
27.700
27.700
27.700
30.600
30.600
32,200
32,700
32,700
32,700
32,700
29,260
29,260
29,260
35,320
35,320
35,320

30°
1.02
1.52
3.07
4.10
5.13
6.17
2.04
4.10
6.16
1.53
2.05
2.56
4.11
514
6.17
8.23
10.30
2.46
3.08
6.18
3.12
4.15
6.22
8.28
10.35
12.42
15.52
4.12
5.16
6.19
8.26
10.32
12.39
14.46
16.53
18.59
20.66
4.16
6.23
8.30
6.21
8.28
10.35

J—URARAICNT 2RENR
Effective Length by Inclined Angles

1
1.05
1.57
3.16
4.23
5.29
6.36
2.09
4.22
6.35
1.57
2.11
2.63
4.23
5.29
6.36
8.49
10.62
2.53
3.17
6.38
3.20
4.27
6.41
8.55
10.69
12.83
16.04
4.23
5.30
6.37
8.51
10.65
12.79
14.93
17.07
19.21
21.35
4.26
6.40
8.54
6.36
8.50
10.64

130
1.08
1.61
3.26
4.36
5.46
6.56
2.15
4.35
6.55
161
2.17
2.70
4.35
5.45
6.55
8.76
10.96
2.60
3.27
6.59
3.29
4.40
6.62
8.83
11.05
13.27
16,59
4.35
5.46
6.57
8.79
11.00
13.22
15.44
17.65
19.87
22.09
4.36
6.58
8.79
6.52
8.74
10.96

-
.11
1.66
3.37
450
5.64
6.78
2.21
4.49
6.77
1.66
2.23
2.78
4.49
5.63
6.77
9.04
11.32
268
3.37
6.82
3.39
454
6.84
9.14
11.44
13.74
17.19
4.48
5.63
6.78
9.08
11.38
13.68
15.98
18.28
20.58
20.88
4.47
6.77
9.07
6.70
9.00
11.30

3
1.18
1.76
3.60
4.82
6.05
7.27
2.35
4.80
7.25
1.76
2.38
2.96
479
6.02
7.24
9.69
12.13
2.85
3.60
7.33
3.61
4.85
7.34
9.83
12.31
14.80
18.53
4.77
6.01
7.26
9.74
12.23
14.72
17.20

19.69
FHEL

No Interference

472
7.21
9.70
7.09
9.57

12.06



CBN-LBF tlHIZ&{4ZR Milling Conditions

FREH | BEANGE BEANGE BEANG
WA HEAT-TREATED STEELS / HARDENED STEELS HARDENED STEELS HARDENED STEELS
WORK MATERIAL STAVAX SKD11 HAP10 / HAP72
(~52HRC) (~62HRC) (~68HRC)
B R—LHE AR EEREE XDERE ap aAe CERRE  EDRE ap Qe CERRE  EDRE ap aAe
Model Radius of Ball | Effective Spindle Feed Axial Radial Spindle Feed Axial Radial Spindle Feed Axial Radial
Number Nose Length Speed Rate Depth Depth Speed Rate Depth Depth Speed Rate Depth Depth
(mm) (mm) (min | (mm/min) ~ (mm) (mm) (min | (mm/min) ~ (mm) (mm) (min | (mm/min) ~ (mm) (mm)
2001-003 0.3 30,000 200 0.005 0.005 30,000 150 0.003 0.005 30,000 100 0.002 0.005
2001-005 RO0S 0.5 30,000 150 0.003 0.005 30,000 120 0.003 0.005 30,000 90 0.002 0.005
20015-0045 0.45 30,000 350 0.005 0.005 30,000 270 0.004 0.005 30,000 200 0.003 0.005
20015-0075 Ro0Ts 0.75 30,000 220 0.004 0.005 30,000 160 0.004 0.005 30,000 100 0.003 0.005
2002-003 0.3 30,000 660 0.005 0.005 30,000 550 0.005 0.005 30,000 440 0.005 0.005
2002-006 R0.1 06 30,000 500 0.005 0.005 30,000 400 0.005 0.005 30,000 300 0.005 0.005
2002-010 1 30,000 290 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 30,000 950 0.005 0.005 30,000 620 0.005 0.005
2003-0075 0.75 30,000 850 0.005 0.005 30,000 800 0.005 0.005 30,000 500 0.005 0.005
2003-009 ROTS 0.9 30,000 760 0.005 0.005 30,000 600 0.005 0.005 30,000 430 0.005 0.005
2003-015 15 30,000 460 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 0.75 30,000 1,390 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 30,000 950 0.005 0.01 30,000 730 0.005 0.005
2004-012 Fo2 1.2 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 20,000 190 0.003 0.003
2005-010 1 30,000 1,600 0.01 0.01 30,000 1,300 0.01 0.01 30,000 920 0.005 0.01
2005-015 1.5 30,000 1,300 0.01 0.01 30,000 1,000 0.01 0.01 30,000 760 0.005 0.01
2005-025 RO 25 30,000 800 0.01 0.01 30,000 700 0.01 0.01 30,000 480 0.005 0.01
2005-035 35 22,000 550 0.01 0.01 22,000 500 0.005 0.01 22,000 330 0.005 0.005
2006-010 1 30,000 2,400 0.02 0.03 30,000 1,900 0.02 0.03 30,000 1,080 0.01 0.02
2006-015 15 30,000 2,000 0.02 0.03 30,000 1,500 0.02 0.03 30,000 1,000 0.01 0.02
2006-030 3 26,000 1,100 0.02 0.02 26,000 900 0.02 0.02 26,000 760 0.01 0.01
2006-040 ros 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
2006-060 6 12,000 350 0.005 0.01 12,000 290 0.005 0.005 12,000 260 0.003 0.003
2008-020 2 30,000 2,500 0.02 0.03 30,000 2,100 0.02 0.03 30,000 1,700 0.01 0.02
2008-040 R0.4 4 25,000 1,500 0.02 0.02 25,000 1,350 0.02 0.02 25,000 1,200 0.01 0.01
2008-060 6 18,000 1,000 0.01 0.02 18,000 800 0.01 0.02 18,000 750 0.005 0.01
2010-015 15 30,000 3,700 0.04 0.05 30,000 3,400 0.03 0.04 30,000 2,300 0.025 0.03
2010-020 2 30,000 3,500 0.04 0.04 30,000 3,200 0.03 0.04 30,000 2,200 0.02 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 0.02 0.03
2010-040 4 27,000 2,700 0.03 0.04 27,000 2,300 0.03 0.03 27,000 1,800 0.02 0.02
2010-050 RO 5 23,000 2,200 0.03 0.03 23,000 1,800 0.03 0.03 23,000 1,450 0.02 0.02
2010-060 6 20,000 1,900 0.02 0.03 20,000 1,500 0.02 0.03 20,000 1,200 0.01 0.02
2010-080 8 14,000 1,300 0.01 0.02 14,000 1,000 0.01 0.02 14,000 800 0.01 0.01
2010-100 10 9,000 800 0.01 0.02 9,000 600 0.01 0.01 9,000 490 0.005 0.005
2012-024 24 30,000 3,000 0.05 0.05 29,500 2,550 0.035 0.04 29,000 2,100 0.02 0.03
2012-030 R0.6 3 30,000 2,750 0.05 0.05 29,000 2,350 0.035 0.035 28,000 2,000 0.02 0.025

2012-060 6 23,500 2,000 0.03 0.03 23,500 1,650 0.025 0.025 23,500 1,300 0.02 0.02



CBN-LBF tJJHlIZ&43R Willing Conditions

FREH | BEANGE BEANGE AN
WA HEAT-TREATED STEELS / HARDENED STEELS HARDENED STEELS HARDENED STEELS
WORK MATERIAL STAVAX SKD11 HAP10 / HAP72
(~52HRC) (~62HRC) (~68HRC)
B R—LHE AR BEREE XDERE ap aAe CERRE  EDRE ap Qe CERRE  EDRE ap ae
Model Radius of Ball | Effective Spindle Feed Axial Radial Spindle Feed Axial Radial Spindle Feed Axial Radial
Number Nose Length Speed Rate Depth Depth Speed Rate Depth Depth Speed Rate Depth Depth
(mm) (mm) (min | (mm/min)  (mm) (mm) (min | (mm/min) ~ (mm) (mm) (min | (mm/min)  (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 28,500 2,750 0.06 0.06 27,250 2,300 0.04 0.04 26,000 1,900 0.02 0.025
2015-060 6 26,000 2,200 0.04 0.045 25,500 1,900 0.03 0.03 25,000 1,650 0.02 0.02
2015-080 R0.75 8 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 0.015 0.018 16,000 900 0.01 0.015
2015-120 12 12,000 1,000 0.016 0.018 12,000 880 0.012 0.016 12,000 730 0.008 0.012
2015-150 15 6,000 600 0.01 0.015 6,000 550 0.008 0.012 6,000 490 0.005 0.008
2020-040 4 30,000 3,000 0.1 0.1 27,000 2,550 0.06 0.065 24,000 2,100 0.02 0.03
2020-050 5 28,000 2,750 0.08 0.08 26,000 2,300 0.05 0.05 24,000 1,900 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 0.015 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 0.015 0.02
2020-100 10 24,000 2,000 0.02 0.03 24,000 1,600 0.015 0.025 24,000 1,200 0.01 0.02
2020-120 A1 12 19,500 1,600 0.017 0.025 19,500 1,300 0.013 0.021 19,500 1,000 0.009 0.017
2020-140 14 15,000 1,250 0.015 0.02 15,000 1,050 0.012 0.018 15,000 850 0.008 0.015
2020-160 16 11,500 990 0.013 0.017 11,500 860 0.011 0.015 11,500 730 0.007 0.013
2020-180 18 8,000 740 0.012 0.013 8,000 670 0.009 0.013 8,000 610 0.006 0.012
2020-200 20 4,500 490 0.01 0.01 4,500 490 0.008 0.01 4,500 490 0.005 0.01
2030-040 4 20,000 2,500 0.1 0.15 18,000 2,200 0.06 0.09 16,000 1,900 0.04 0.06
2030-060 R1.5 6 20,000 2,500 0.1 0.15 18,000 2,200 0.06 0.09 16,000 1,900 0.04 0.06
2030-080 8 18,000 2,200 0.08 0.12 17,000 2,000 0.05 0.075 16,000 1,650 0.04 0.05
2040-060 6 17,000 2,500 0.12 0.18 15,000 2,200 0.08 0.12 13,000 1,900 0.05 0.08
2040-080 R2 8 17,000 2,500 0.12 0.18 15,000 2,200 0.08 0.12 13,000 1,900 0.05 0.08
2040-100 10 16,000 2,200 0.1 0.15 14,000 2,000 0.06 0.09 13,000 1,650 0.05 0.08
#E -
- BOEEEREHE D FVEE(F. EENERE XD EREZR UHERTTIFTIZEW,
c TERGZEMADIch. TV X NEHREHUE T, i

Note: © w

-Decrease both spindle speed and feed rate proportionally when the milling parameters exceed the machine” s maximum spindle speed. A a
*Recommend oil mist to avoid tool damage. ¢




CAUTION
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A Advisory for Safe Use of UNIMAX End Mills

@Do not use flammable cutting oils.

Advisory for regrinding UNIMAX End Mills

@Never regrind the tool without wearing safety glasses and a face guard.

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

@Never 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 serious 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 parameter adjustment may be required, depending on the materials; milling shape and strategy; machine rigidity and spindle capability.

@Use a machine that has high rigidity and generates a low level of vibration.
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UNION TOOL CO.

AAEEE:
T140-0013 RRER)IXmEAHE-17-1
TEL.03-5493-1030 (41 ¥)L1>) FAX.03-5493-1014

RETE:
T940-1104 ¥R R REMEAREIF4112706-6
TEL.0258-22-2620(fX) FAX.0258-22-0045

REERA:
TEL.0258-22-0030(fX) FAX.0258-22-0022

RIS
T954-0076 #15R R iR =ET3-1
TEL.0258-66-0800(fX) FAX.0258-66-0801

LRI E R
T370-0046 HBESIGAIARI1425 €2 42101
TEL.027-310-1195 FAX.027-310-1196

REERA
T446-0056 BB LT =ARWET2-1-1 IHTRHEILZ2F-A
TEL.0566-79-0147 FAX.0566-74-9990

LEEERM
T491-0912 BB —EmM#%E1-2-8 Zyt1—=EILEF
TEL.0586-43-2900(X) FAX.0586-43-2899

KERE R
T532-0033 KBRAFABRATE X#=3-9-14 EAV=EEILZF
TEL.06-6392-3159(fX) FAX.06-6392-3169

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 Bridgepoint Drive, Unit 3 South St. Paul, MN 55075 U.S.A.
Tel: 1-651-5652-0440 Fax: 1-651-552-0435

TAIWAN UNION TOOL CORP.

No.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, Guangdong Province 523160,CHINA
Tel: 86-769-8884-8900 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 Bangsaotong Sub-District, Bangsaotong District,
Samutprakarn 10570 THAILAND

Tel: 66-2-130-0908 Fax: 66-2-130-0909

-
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9 0120-60-2620

AR 1 9:30~12:00,13:00~16:30 (L&, HEE, #1H. KRB %ZR<)

https://www.uniontool.co.jp
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Price & Specifications are subject to change without notice. o
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