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CBN FU—XD%R The feature of F series

FO)E!UJ!

EEEMINLIICREE CBN FmMZERA L. IRIRDURICKD SHE ERGMmZE R,
BNICMEFRM EMAMEHEC KD REBINTI CORFEMIEHES LEEZRER,
EREEY v O® (0-0.004) ZEHRMA.

QOptimized CBN material for milling the ultra-hard materials and cutting edge geometry offer high precision milling and long tool life.
Excellent wear resistance and chipping resistant tool maintain outstanding surface roughness and precision under long cycle time.
High precision shank diameter (0 /- 0.004)

GBN-LRF : 54232 0/-0.008. S#EEDI—F R ZXRIHK,

CBN-LBF : R—JU R#BEI(& X IFU R ZE% L Lic+ 0.003 mm Z5R M.

XIPO RZEZE : DYOTEE#DN—ILFEERZZDEE CAM [CANTZET. BRIFFINIEE
EBBDRIBIEREIELOTHOET,

CBN-LRF : Diameter Tolerance 0/-0.008, High precision cornerR.

CBN-LBF - Ball radius accuracy % 0.003mm based on Nominal Radius. . o

% Nominal Radius : Directly input the nominal ball radius rate into the CAM for higher precision milling.

ARARDEAR  Improvement of Cutting edge geometry

R—JL Ball

Vil

CBN-LB (fie3&m Conventional)
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CBN-LR (fE3&& Conventional)
CBN-LBF P RES LI AN T =61

MHEERENE. MHRIEME
hifERCH Lk
Dramatically improved
durability and fracture
resistance

CBN-LBF

CBN-LRF

STAVAX (52HRC)

Milling Example of convex shape for consecutive finishing

R CEHERE | XD FE ap Qe | YIHIERR
No| =& INI75E fERTE Spindle | Feed Axial Radial | Cycle
Process Milling Method Tool peed Rate Depth Depth | Time
(min™) | (mm/min) (mm) (mm) T—oH4 X Work Size : 80 X 50 X 30 mm
= e T CFB 3030-0450 o, 22— bk Coolant : #/JIL=R b Oil Mist
1 Roughing Contour milling 4.55'3;}?9?; Z‘?it) 16,000 1,500 06 12 0:28:44
it by |ZEmz/ eS| COFB3030:0450 0.004 a5,
2 | semifinshing | Contourspalmiing| SO N2 ) | 28600 | 2300 | (RAJIAL | 015 ) 03548
it | EmEmas 5| OSEB 2020-0300 0.0M g:
3 | Semifinishing | Contourspira milng | L(gﬂgtxh Az | 16000 | 1,300 ggp?e};hg 0.05 | 2:18:42
s = S CSELB 2006-010 0.001
it b | EERAINASIL % e
4 Semi-finishing Co'njtourspira\ milling | 4 (EFf‘f%gti\ZEﬁg%) 30,000 1,300 (CjtjjsxijéE]tl)\ 0.06 | 3:44:47
. = ¢.c =, | CBN-LBF 2006-015 0.0001
ft EF ERARAINA SV = .48
5 Finishing | Contour spiral milling 1.5(E%§:t§/eﬁ_)é?§th) 30,000 800 %ﬂ;ﬂé&g 0.015 | 9:48:02
A&t Total  16:56:03
#9 10 BRI T ORARKEE 1 BES0T—IMIEES
Milling shape measurement for 10 hours Surface roughness measurement per hour
6 b 7 !
5 PN Theoretical Shape 0.9
Sl RN KINTRAR ~ 08
E . / \ Actual Miling Shape E o0 Rz
SN
S £ 05 10 BRI T O TEIEE
T / \ 3 04 Tool damage after milling 10 hours.
K2 0 03 Ra
e / BASRE Max error - +3.9um \ ] 0'2 |
4 \ .
/ \ o1 0_‘/.———0\0__*_*—-0—0—‘—4'
0 FeF— s 0+ CBN-LBF
0.000 2.000 4.000 6.000 8.000 10.000 0 1 2 3 4 5 6 7 8 9 10 CRZRES I TS5
& Width (mm) HNIESRE Cycle Time (hour) Milling example
T e i — " of convex shape
10 BEOIN I CHRIFEML EITRIRZRIR | —EDNTEE S Z REFEHHER ! for consecutive

Excellent finishing shape for 10 hours milling.

Constant surface roughness under long cycle time. finishing



mERS v FIITES Milling example of square pocket

CBN-LRF ¢2 X CR 0.02 X % 4 Effective Length

CBN-LRF

3 RT v M
After 3 pocket milling

fttttm Competitor Tool
2 KTy NN
After 2 pocket milling

Peripheral relie! EfEREEEE | End relief EIEREARR

0.20

0.16

0.12

0.08

0.04

T EEEFENE wearing width (mm)

0.00

HAP10 (65HRC)

—— CBN-LRF —=—fth#+& Competitor Tool

-

BIEX

MIRA v
Big tool damage
Stopped milling

./'//’

1R v b
Pocket

2Ry k
Pocket

3Ty b
Pocket

65HRC D/\ 1 ATHAEVIEEE !
Less tool damage on 65HRC high speed steel.

R4 w b+ X Pocket Size : 15 X 15 X 0.3 mm
=32 bk Coolant : 70 JL=X b Ol Mist

EATE Ik XD ERE ap ae TSRS
Tool Spindle Speed Feed Rate Axial Depth Radial Depth Cycle Time
(min™) (mm/min) (mm) (mm)
CBN-LRF 2020-002040 16,000 530 0.005 0.4 59 min / % w b pocket

LED =&IE5/LINTEHI Milling example of LED mold

CBN-LRF ¢0.4 X CR 0.02 X #3& 1 Effective Length

T EIFINT# After Finishing

ELMAX (62 ~ 64HRC)

J—2o45 4 Z Work Size : 80 X 80 X 10 mm
2—32 b Coolant - 0 JL=X b Oil Mist

10 RN IT#RBMEVWITEERS !
Less tool damage after 10 hours milling !

EATE TE# [ClEREL EDEE ap ae INTRRS
Tool Process Spindle Speed |  Feed Rate Axial Depth | Radial Depth | Cycle Time
(min™) (mm/min) (mm) (mm)
£ EFINT
CBN-LRF 2004-002010 Finishing 38,000 600 0.01 0.01 10h




28A 2Flute N\1JL—ROYIRXYISIFPRAIV RV High-grade Long Neck Radius End Mills

B+ X Size ¢0.2~¢@2

XIENI38EIE JOEN 6EYE
2017558 %#5% 20176 83¢5%
[ ] 0° * Additional 38 Models YrAdditional 16 Models
J y 4 J J Launching in May 2017 Launching in june 2017

CR=0.03  CR>0.3

MIHEAEIRR AOODIRICHESE) Material Applications (¥ Highly Recommended © Recommended O Suggested) NEW
# El # Work Material

sl asl | JU\-RVE BANSE ik FPIW=EE | I5T74 b bl BRE | ASAADEE | FYVER | BMAGE | BESE {53 e)
CARBON ALLOY | PREHARDENED HARDENED STEELS CAST IRON [ ALUMINUM | GRAPHITE | COPPER | PLASTICS | GLASS | TITANIUM HEAT  |CEMENTED | HARD BRITTLE
SgEE(ISS SSKTEEI(-)SM SIIIEAE}L(S ALLOYS FlLSLE(D)S ALLOYS RESISC')I'Aé\IT CARBIDE  |(NON-METALLIC)
451 / -~ . . PLASTI ALLOY: MATERIALS
3550 SUS HPM 55HRC 60HRC 70HRC
O © © O
~ 68HRC
CR ~
o \ % %Bta
ST fFA=——rf—————— 43
S -
S ALFQ i -
1 L ‘ 5
$#001 ¢D0.997 R+0.001/0.000 ! % g
e s
SNINCERIDIMBE—FRIEEETHL THUET, Ty < L3
z BN Y oY oF—/\BIFERTT. =
R TIC BRI TR, _ U—5 EDFSHORFEARUTEI L TRR LTS, 2
Diameter and Corner R accuracy measurements are printed on VY VIBET— U DEMICTERLIIEE L, <
the label to support High Precision milling. The shank taper angle shown is not an exact value and to avoid —
contact with the workpiece, we recommend the user controls the
precise value of this angle. Shank taper angle should not make - U—OHkA
contact with the work piece. Inclined Angle
&=t 83 B4 Total 83 models ) Yy T—)(EBta [FBEfETT . Shank taper angle Bta is only for reference. Biif Unit (mm)
E SNE  J—¥E EBE AR BE  vrYsrB® 2R VvYsE B D—UBEAICHY SRAMNR
Model Outside = Coner = Effective = Length Neck | Shank Taper = Overall = Shank Price Effective Length by
Number Diameter  Radius | Length = ofCut = Diameter Angle Length | Diameter Inclined Angles
¢D CR 21 2 ¢d1 Bta L @d ¥ 30' 1° 1"30' 2" 3“
CBN-LRF 2002-002005 RO.02 0.5 50 4 33,900 0.50 0.50 0.51 0.53 0.58
CBN-LRF 2002-002010 ’ 1 50 4 34,900 1.00 1.03 1.07 1.11 1.20
CBN-LRF 2002-003005 0.5 50 4 30,500 0.50 0.50 0.51 0.53 0.58
0.2 R0O.03 0.08 0.19 15°
CBN-LRF 2002-003010 1 50 4 31,400 1.00 1.03 1.07 1.11 1.20
CBN-LRF 2002-005005 RO.05 0.5 50 4 30,500 0.50 0.50 0.51 0.53 0.57
CBN-LRF 2002-005010 ’ 1 50 4 31,400 1.00 1.03 1.06 1.10 1.19
CBN-LRF 2003-002005 0.5 50 4 33500 0.61 0.583 0.55 057 0862
CBN-LRF 2003-002010 R0O.02 1 50 4 33900 1.02 1.06 1.10 1.14 1.24
CBN-LRF 2003-002015 1.5 50 4 34,400 1.54 1.60 1.65 1.72 1.86
CBN-LRF 2003-003005 0.5 50 4 30,100 0.51 0.53 0.55 0.57 0.62
CBN-LRF 2003-003010 0.3 R0O.03 1 0.13 0.28 15° 50 4 30,500 1.02 1.06 1.10 1.14 1.24
CBN-LRF 2003-003015 1.5 50 4 30,900 1.54 1.60 1.65 1.72 1.86
CBN-LRF 2003-005005 0.5 50 4 30,100 0.61 0b2 054 056 0.61
CBN-LRF 2003-005010 R0O.05 1 50 4 30,500 1.02 1.06 1.10 1.14 1.23
CBN-LRF 2003-005015 1.5 50 4 30,900 1.54 1.59 1.65 1.71 1.85
CBN-LRF 2004-002005 0.5 50 4 31,800 051 053 055 057 062
CBN-LRF 2004-002010 RO.02 1 50 4 32,000 1.02 1.06 1.10 1.14 1.24
CBN-LRF 2004-002015 ’ 15 50 4 32,400 1.53 1.59 1.64 1.71 1.85
CBN-LRF 2004-002020 2 50 4 32,800 2.05 2.12 2.20 2.28 2.47
CBN-LRF 2004-003005 0.5 50 4 28,600 051 053 055 057 o062
CBN-LRF 2004-003010 R0O.03 1 50 4 28,800 1.02 1.06 1.10 1.14 1.24
CBN-LRF 2004-003015 1.5 50 4 28,800 1.63 1.59 1.64 1.71 1.85
04 0.24 0.38 15°
CBN-LRF 2004-005005 0.5 50 4 28,600 0.51 0.52 0.54 0.56 0.61
CBN-LRF 2004-005010 RO.05 1 50 4 28,800 1.02 1.06 1.10 1.14 1.23
CBN-LRF 2004-005015 ’ 1.5 50 4 28,800 1.53 1.58 1.64 1.70 1.84
CBN-LRF 2004-005020 2 50 4 28,800 2.05 2.12 2.20 2.28 2.46
CBN-LRF 2004-010005 0.5 50 4 28,600 050 0bz2 054 056 0.60
CBN-LRF 2004-010010 RO.1 1 50 4 28,800 1.02 1.06 1.09 1.13 1.22
CBN-LRF 2004-010015 1.5 50 4 28,800 1.53 1.58 1.64 1.70 1.83
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28A 2Flute N\1JL—ROYIRXYISIFPRAIV RV High-grade Long Neck Radius End Mills

BE NE I-FT¥R BIE AR B IvIIT—I\A 2R DA% TEffh D—OHRAICHT 2REMR
Model Outside = Coner = Effective = Length = Neck | ShankTaper | Overall = Shank Price Effective Length by
Number Diameter ~ Radius | Length ~ of Cut | Diameter Angle Length | Diameter Inclined Angles
oD CR e e od, Bta L od ¥ i e | e o
CBN-LRF 2005-002005 0.5 50 4 26,100 0.51 0.53 0.55 0.57 0.62
CBN-LRF 2005-002010 R0O.02 1 50 4 26,400 1.02 1.06 1.10 1.14 1.24
CBN-LRF 2005-002015 1.5 50 4 26,600 1.53 1.59 1.64 1.71 1.85
CBN-LRF 2005-003005 RO.03 0.5 50 4 23500 051 0.53 0.55 0.57 0.62
CBN-LRF 2005-003010 1 50 4 23,700 1.02 1.06 1.10 1.14 1.24
CBN-LRF 2005-005005 0.5 05 0.3 0.48 15° 50 4 23500 051 0.b2 054 056 0.61
CBN-LRF 2005-005010 R0O.05 1 50 4 23,700 1.02 1.06 1.10 1.14 1.23
CBN-LRF 2005-005015 1.5 50 4 23,900 1.53 1.58 1.64 1.70 1.84
CBN-LRF 2005-010005 0.5 50 4 23,500 0.50 0.52 0.54 0.56 0.60
CBN-LRF 2005-010010 RO.1 1 50 4 23,700 1.02 1.06 1.09 1.13 1.22
CBN-LRF 2005-010015 1.5 50 4 23900 1.53 1.58 1.64 1.70 1.83
CBN-LRF 2006-002005 0.5 50 4 26,100 051 053 | 065 057 0862
CBN-LRF 2006-002010 R0O.02 1 50 4 26,400 1.02 1.06 1.10 1.14 1.24
CBN-LRF 2006-002015 1.5 50 4 26,600 1.53 1.59 1.64 1.71 1.85
CBN-LRF 2006-005005 08 0.5 03 058 e 50 4 23500 | 051 052 054 056 061
CBN-LRF 2006-005010 RO.05 1 50 4 23,700 1.02 1.06 1.10 1.14 1.23
CBN-LRF 2006-005015 1.5 50 4 23,900 1.53 1.58 1.64 1.70 1.84
CBN-LRF 2008-002010 RO.02 1 50 4 26,600 1.02 1.06 1.10 1.14 1.24
CBN-LRF 2008-002020 2 50 4 26,600 2.05 2.12 2.20 228 247
CBN-LRF 2008-005010 08 1 0.56 078 e 50 4 23,900 1.02 1.06 1.10 1.14 1.23
CBN-LRF 2008-005020 RO.05 2 50 4 23,900 2.05 2.12 2.20 2.28 2.46
CBN-LRF 2010-002010 1 50 4 24,400 1.03 1.06 1.10 1.15 1.24
CBN-LRF 2010-002020 RO.02 2 50 4 24,400 2.06 2.13 2.21 2.30 2.48
CBN-LRF 2010-002030 3 50 4 24,400 3.09 3.20 3.32 3.45 3.73
CBN-LRF 2010-002050 5 50 4 27,600 b.16 534 554 5B74 621
CBN-LRF 2010-005010 1 50 4 21,900 1.03 1.06 1.10 1.14 1.23
CBN-LRF 2010-005020 RO.05 2 50 4 21,900 2.06 2.13 221 2.29 2.48
CBN-LRF 2010-005030 ] 3 07 098 15 50 4 21,900 3.09 3.20 3.32 3.44 3.72
CBN-LRF 2010-005050 5 50 4 24,800 5.16 5.34 5.53 5.74 B6.21
CBN-LRF 2010-010010 1 50 4 21,900 1.02 1.06 1.09 1.13 1.22
CBN-LRF 2010-010020 RO.1 2 50 4 21,900 2.06 2.13 2.20 2.28 2.47
CBN-LRF 2010-010030 3 50 4 21,900 3.09 3.20 3.31 3.43 3.71
CBN-LRF 2010-010050 5 50 4 24,800 b5.16 534 553 5.73 6.20
CBN-LRF 2010-020010 RO.2 1 50 4 21,900 1.02 1.05 1.08 1.12 1.20
CBN-LRF 2010-020020 2 50 4 21,900 2.05 2.12 2.19 2.27 2.44
CBN-LRF 2015-002030 3 50 4 28,700 3.13 3.24 3.36 3.49 3.77
CBN-LRF 2015-002040 R0O.02 4 50 4 28,700 4.7 4.31 4.47 4.64 5.02
CBN-LRF 2015-002060 6 50 4 28,700 6.23 6.45 6.69 6.94 7.50
CBN-LRF 2015-005030 3 50 4 25,800 3.13 324 3.36 348 377
CBN-LRF 2015-005040 15 R0O.05 4 . 146 15 50 4 25800 4.16 4.31 447 463 5.01
CBN-LRF 2015-005060 6 50 4 25800 6.23 6.45 6.68 6.93 7.50
CBN-LRF 2015-010030 3 50 4 25800 3.13 3.24 3.5 3.48 3.76
CBN-LRF 2015-010040 RO.1 4 50 4 25800 4.16 4.31 4.46 463 5.00
CBN-LRF 2015-010060 6 50 4 25800 6.23 6.45 6.68 6.93 7.48
CBN-LRF 2015-030045 RO.3 4.5 50 4 25800 467 483 499 517 B57
CBN-LRF 2020-002040 RO.02 4 50 4 29600 415 429 445 462 499
CBN-LRF 2020-002060 6 50 4 29,600 6.21 6.43 6.67 6.92 7.48
CBN-LRF 2020-003030 RO.03 3 50 4 26,600 3.11 3.22 3.34 3.47 38.75
CBN-LRF 2020-005040 RO.05 4 50 4 26,600 4.15 4.29 4.45 461 4.99
CBN-LRF 2020-005060 2 6 1.2 1.97 15° 50 4 26,600 6.21 6.43 6.66 6.91 7.47
CBN-LRF 2020-010040 RO.1 4 50 4 26,600 4.14 4.29 444 4.60 4.98
CBN-LRF 2020-010060 6 50 4 26,600 6.21 6.43 6.66 6.90 7.46
CBN-LRF 2020-050040 RO.5 4 50 4 26,600 4.13 426 440 455 488
CBN-LRF 2020-050060 6 50 4 26,600 6.20 6.40 6.61 6.85 7.37

%2017 £ 5 A% Launching in May 2017 % 2017 %6 B%5 Launching in June 2017



CBN-LRF tJHlISR# Milling Conditions

AEE/REANG BEANSAE BEANHE
HRHEIA HEAT-TREATED STEELS/HARDENED STEELS HARDENED STEELS HARDENED STEELS
WORK MATERIAL STAVAX SKD11 HAP10
(~52HRC) (~62HRC) (~68HRC)
BE NE O—FER BABE
N,\ﬂ?ndt?elr é? :ﬁﬁg; ggé?fsr Elier%it\f Sm@ni\?;;d ::(?d?af AX|aIaDepth Rad; E)epth Spﬁjﬁz’ﬁ;d ’Fieebd?az A><|aIaI§epth Rad\j, Bepth Sm@nﬁ%;eged )fetgii: Axiaf[;)epth Hadij' Bepth

oD CR e, (min™)  (mm/min) ~ (mm) (mm) (min®  (mm/min) ~ (mm) (mm) (min™)  (mm/min)  (mm) (mm)
2002-002005 0.02 0.5 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 02 0.03 0.5 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
2002-005010 005 1 30,000 140 0.003 0.02 30,000 120 0.003 0.02 30,000 80 0.003 0.01
2003-002005 0.5 30,000 185 0.003 0.045 30,000 160 0.003 0.045 30,000 120 0.003 0.02
2003-002010 0.02 1 30,000 185 0.003 0.045 30,000 160 0.003 0.045 30,000 120 0.003 0.02
2003-002015 15 30,000 185 0.003 0.045 30,000 160 0.003 0.045 30,000 120 0.003 0.02
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
2003-003010 0.3 0.03 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 0.003 0.02
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
2003-005010 0.05 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
2004-002005 0.5 30,000 230 0.005 0.065 30,000 200 0.005 0.065 30,000 160 0.004 0.02
2004-002010 0.02 1 30,000 230 0.005 0.065 30,000 200 0.005 0.065 = 30,000 160 0.004 0.02
2004-002015 1145 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 0.03 1 30,000 270 0.006 0.065 30,000 230 0.006 0.065 30,000 180 0.004 0.02
2004-003015 04 15 30,000 270 0.006 0.065 30,000 230 0.006 0.065 30,000 180 0.004 0.02
2004-005005 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 005 15 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
2004-010005 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 0.1 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 0.01 0.065 = 30,000 320 0.005 0.02
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 0.02 1 30,000 280 0.005 0.09 30,000 240 0.005 0.09 30,000 200 0.005 0.03
2005-002015 15 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 008 1 30,000 330 0.006 0.09 30,000 280 0.006 0.09 30,000 230 0.005 0.03
2005-005005 0.5 05 30,000 440 0.01 0.09 30,000 380 0.01 0.09 30,000 280 0.01 0.03
2005-005010 0.05 1 30,000 440 0.01 0.09 30,000 380 0.01 0.09 30,000 280 0.01 0.03
2005-005015 15 30,000 440 0.01 0.09 30,000 380 0.01 0.09 30,000 280 0.01 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 0.1 1 30,000 700 0.02 0.09 30,000 600 0.02 0.09 30,000 410 0.01 0.03
2005-010015 15 30,000 700 0.02 0.09 30,000 600 0.02 0.09 30,000 410 0.01 0.03
2006-002005 05 30,000 320 0.005 0.11 30,000 270 0.005 0.11 30,000 240 0.005 0.035
2006-002010 0.02 1 30,000 320 0.005 0.11 30,000 270 0.005 0.11 30,000 240 0.005 0.035
2006-002015 15 30,000 320 0.005 0.11 30,000 270 0.005 0.11 30,000 240 0.005 0.035
2006-005005 08 0.5 30,000 500 0.01 0.11 30,000 430 0.01 0.11 30,000 340 0.01 0.035
2006-005010 0.05 1 30,000 500 0.01 0.11 30,000 430 0.01 0.11 30,000 340 0.01 0.035
2006-005015 1.5 30,000 500 0.01 0.11 30,000 430 0.01 0.11 30,000 340 0.01 0.035
2008-002010 002 1 30,000 410 0.005 0.16 30,000 350 0.005 0.16 30,000 320 0.005 0.04
2008-002020 08 2 30,000 410 0.005 0.16 30,000 350 0.005 0.16 30,000 320 0.005 0.04
2008-005010 0.05 1 30,000 600 0.01 0.16 30,000 510 0.01 0.16 30,000 450 0.01 0.04

2008-005020 2 30,000 600 0.01 0.16 30,000 510 0.01 0.16 30,000 450 0.01 0.04



CBN-LRF tJHlISR# Milling Conditions

FRER/ AN BRANG BEANSE
HRHEIA HEAT-TREATED STEELS/HARDENED STEELS HARDENED STEELS HARDENED STEELS
WORK MATERIAL STAVAX SKD11 HAP10
(~52HRC) (~62HRC) (~68HRC)
BIE g O-—FFE BYR = o _, o g
Nodel | Quiside |- Comer E&icéit\f Spi@ni\z;;;fed )Fiee%)?fe Axialall?epth cade) Depth sﬁi@?ﬁid ’Fieebd?fe Axialalgepth Rade) Depth sm@nﬁfged )Fieebdi% Axia\a[?epth Pecia| Depth

oD CR Py (min™)  (mm/min) ~ (mm) (mm) (min™)  (mm/min) ~ (mm) (mm) (min™)  (mm/min) = (mm) (mm)
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 0.02 2 30,000 500 0.005 0.2 30,000 430 0.005 0.2 30,000 400 0.005 0.05
2010-002030 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 ] 005 3 30,000 700 0.01 0.2 30,000 600 0.01 0.2 30,000 500 0.01 0.05
2010-005050 5 30,000 700 0.01 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 0.01 0.05
2010-010020 o1 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 3 30,000 1,000 0.02 0.2 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 02 1 30,000 1,600 0.04 0.2 30,000 1,350 0.04 0.2 30,000 850 0.01 0.05
2010-020020 2 30,000 1,600 0.04 0.2 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 0.02 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 15 0.05 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 03 27,000 1,300 0.02 0.3 20,000 600 0.01 0.23
2015-010040 0.1 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 03 20,000 600 0.01 0.23
2015-030045 0.3 45 27,000 1,800 0.06 0.3 27,000 1,500 0.06 03 25,000 930 0.01 0.23
2020-002040 0.02 4 24,000 1,000 0.005 0.4 24,000 850 0.005 04 16,000 530 0.005 0.4
2020-002060 6 24,000 1,000 0.005 0.4 24,000 850 0.005 04 16,000 530 0.005 0.4
2020-003030 0.03 3 24,000 1,000 0.006 0.4 24,000 850 0.006 04 16,000 550 0.005 0.4
2020-005040 0.05 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 2 6 24,000 1,500 0.01 0.4 24,000 1,300 0.01 0.4 16,500 600 0.01 0.4
2020-010040 o 4 24,000 2,000 0.02 0.4 24,000 1,700 0.02 0.4 17,000 700 0.01 0.4
2020-010060 6 24,000 2,000 0.02 0.4 24,000 1,700 0.02 0.4 17,000 700 0.01 0.4
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 04 24,000 = 1,700 0.1 0.4 20,000 = 1,000 0.01 0.4

#% :

- BROBERENEDBEVBEF. BImEESXDREZRULETTFTI LS,
- TERIBZEMRA D). AR MEHERLET .

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.

] 8p : WHEEOTRAFES (mm)
e : FEABDYHAFFRE (mm)

Qe ap : Axial Depth (mm)
Qe : Radial Depth (mm)



28A 2Flute /\1JL—ROYIRyIR—ILIV RZ)L High-grade Long Neck Ball End Mills

B4 X Size R0.1~R1

YR
CBN-LBF @15

MITHEIRR AOODIRICHESE) Material Applications (¥ Highly Recommended © Recommended O Suggested)
# Bl # Work Material

R A& | JU\-FUE AN #Hix | 7ILIEE | F3774 b ] s | A7ZADEE| FYUAS | BHBGE | BESS | BEM
CARBON ALLOY | PREHARDENED HARDENED STEELS CAST IRON | ALUMINUM | GRAPHITE | COPPER | PLASTICS | GLASS | TITANIUM HEAT  |CEMENTED| HARDBRITTLE
STEELS | STEELS STEELS ALLOYS FILLED ALLOYS |RESISTANT | CARBIDE |(NON-METALLIC)

S45C | SK/SCM NAK ~55HRC | ~60HRC | ~ 70HRC PLASTICS ALLOYS MATERIALS

855C SUs HPM

O O O O
~ 6BHRC

R -
e — = 2 ‘ gl Bta *
oGe), CON-LBF 2006-015  ree oF— 2
e S [ RERIENE f Ak s
21 g’
4001 ¢ D0.600 R+0.003/0.000 I L ®e
85
o ) rs
ZE_";)I/L_i;ﬁ“_@ﬁ1§tﬂ*§)§%aﬁ§fbfﬁ”i?} Y P IITF—)NAIEERTT, B %
EHREMTIC BRI T, T—5 EQTF BN DERSSAIFHTRAL TRRL T £E L, E
Diameter and Ball Radius accuracy measurments are printed on Y IIEBET— I DERICTERLEEL, =<
the label to support High Precision milling. The shank taper angle shown is not an exact value and to avoid Y
contact with the workpiece, we recommend the user controls the
precise value of this angle. Shank taper angle should not make ™ D—OHEH
contact with the work piece. Inclined Angle
&Et 40 BUZE Total 40 models ) Vv T—)(EBta[FBEETT . Shank taper angle Bta is only for reference. B3 Unit (mm)
s KoLk mwR IR OBR ViR 2R VeYOR oo IO BRERICNT SREIR
Vodel Outside | Effective | Length Neck | ShankTaper | Overall | Shank Price Effective Length by
Diameter | Length | ofCut | Diameter Angle Length | Diameter Inclined Angles
Ll R e ) od Bt L od ¥
! L 2 30 r 1°30° 2 &
CBN-LBF 2002-006 0.6 50 4 31,700 0.60 0.61 0.63 0.65 0.70
RO.1 0.16 0.19 15°
CBN-LBF 2002-010 1 50 4 33,300 1.01 1.04 1.07 1.11 1.19
CBN-LBF 2003-009 0.9 50 4 31,700 0.91 0.94 0.96 1.00 1.06
RO.15 0.24 0.28 15°
CBN-LBF 2003-015 1.5 50 4 33,300 1.53 1.58 1.63 1.68 1.80
CBN-LBF 2004-012 1.2 50 4 28,800 1.22 1.25 1.29 1.33 1.42
CBN-LBF 2004-020 RO.2 2 0.32 0.38 156° 50 4 30,600 2.04 2.10 2.17 2.24 2.40
CBN-LBF 2004-030 3 50 4 33,300 3.07 3.17 3.27 3.38 3.62
CBN-LBF 2005-015 1.5 50 4 28,800 1.53 1.57 1.62 1.66 1.78
CBN-LBF 2005-025 RO.25 25 0.4 0.48 156° 50 4 30,600 2.56 2.63 2.72 2.80 3.00
CBN-LBF 2005-035 3.5 50 4 32,200 3.59 3.70 3.82 3.94 4.22
CBN-LBF 2006-015 1.5 50 4 26,600 1.52 1.57 1.61 1.66 1.76
CBN-LBF 2006-030 3 50 4 28,400 3.07 3.16 3.26 .87 3.60
CBN-LBF 2006-040 RO.3 4 0.48 0.58 15° 50 4 28,400 4.10 423 4.36 450 4.82
CBN-LBF 2006-050 5 50 4 28,800 B.18 529 5.46 5.64 6.05
CBN-LBF 2006-060 6 50 4 31,600 6.17 6.36 B6.56 6.78 7.27
CBN-LBF 2008-020 2 50 4 26,600 2.04 2.09 2.15 2.21 2.35
CBN-LBF 2008-040 RO.4 4 0.6 0.78 15° 50 4 28,400 4.10 422 4.35 4.49 4.80
CBN-LBF 2008-060 6 50 4 31,100 B6.16 6.35 6.55 B6.77 7.25
CBN-LBF 2010-025 25 50 4 26,600 2.56 2.63 2.70 2.78 2.96
CBN-LBF 2010-040 4 50 4 28,400 411 423 4.35 4.49 479
CBN-LBF 2010-050 5 50 4 28,400 5.14 5.29 5.45 5.63 6.02
RO.5 0.7 0.98 15°
CBN-LBF 2010-060 6 50 4 28,400 B6.17 6.36 6.55 6.77 7.24
CBN-LBF 2010-080 8 50 4 28,800 8.23 8.49 8.76 9.04 9.69
CBN-LBF 2010-100 10 50 4 29,500 10.30 1062 1096 11.32 12.13



213 2 Flute

BE
Model
Number

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 2015-150
CBN-LBF 2020-040
CBN-LBF 2020-050
CBN-LBF 2020-060
CBN-LBF 2020-080
CBN-LBF 2020-100
CBN-LBF 2020-140
CBN-LBF 2020-200

N TIL—ROVIxyIiRk—ILITY RZ)L High-grade Long

R—IL¥E AR A& B JvIIT-)\B 2R YvVIR

Neck Ball End Mills

Outside | Effective | Length Neck Shank Taper | Overall Shank ﬁfgﬁe

Diameter | Length of Cut | Diameter Angle Length | Diameter ¥

R 2y 2 od, Bta L ¢d 30
24 50 4 27,700 2.46

RO.6 3 0.8 1.18 15 50 4 27.700 3.08
6 50 4 32,200 6.18
3 50 4 27,700 3.12
4 50 4 27,700 4.15
6 50 4 27.700 6.22

RO.75 0.9 1.46 15°
8 50 4 30.600 8.28
10 50 4 32,200 10.35
15 50 4 32,200 16.52
4 50 4 27.700 412
5 50 4 27.700 5.16
6 50 4 27.700 6.19

R1 8 1.2 1.97 15° 50 4 30.600 8.26
10 50 4 30.600 10.32
14 50 4 32,700 14.46
20 50 4 32,700 20.66

J—URARAICNT 2RENE

Effective Length by
Inclined Angles
1° 1°30° 2
2.53 2.60 2.68
3.17 3.27 3.37
6.38 6.59 6.82
3.20 3.29 3.39
4.27 4.40 454
6.41 6.62 6.84
8.56 8.83 9.14
10.69 11.05 11.44
16.04 1659 17.19
4.23 4.35 4.48
5.30 5.46 5.63
6.37 6.57 6.78
8.51 8.79 9.08
10.65 11.00 11.38
1493 1544 15.98
21.35 2209 2288

3
2.85
3.60
7.33
3.61
4.85
7.34
9.83

12.31

18.53
477
6.01
7.26
9.74

12.23

17.20
FisL

No Interference



CBN-LBF tJHIZZ43R Milling Conditions

SRESHE - AN BEANSA BEANEE
A HEAT-TREATED STEELS / HARDENED STEELS HARDENED STEELS HARDENED STEELS
WORK MATERIAL STAVAX SKD11 HAP10
(~52HRC) (~62HRC) (~68HRC)

RIE R—ILEE BYR BImEE  XDEE ap ae EImEE  XDEE ap Qe EEmEE  XDEE ap ae
Model Outside Effective Spindle Feed Axial Radial Spindle Feed Axial Radial Spindle Feed Axial Radial
Number | Diameter 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)
2002-006 0.6 30,000 500 0.005 0.005 30,000 400 0.005 0.005 30,000 300 0.005 0.005
2002-010 Fo- 1 30,000 290 0.005 0.005 30,000 200 0.005 0.005 30,000 120 0.005 0.005
2003-009 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 RO1S 1.5 30,000 460 0.005 0.005 30,000 320 0.005 0.005 30,000 190 0.005 0.005
2004-012 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 R0.2 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
2005-015 15 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 R0.25 25 30,000 800 0.01 0.01 30,000 700 0.01 0.01 30,000 480 0.005 0.01
2005-035 3.5 22,000 550 0.01 0.01 22,000 500 0.005 0.01 22,000 330 0.005 0.005
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 R0.3 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
2010-025 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 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 Ros 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
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 ROTS 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
2015-150 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 R1 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
2020-140 14 15,000 1,250 0.015 0.02 15,000 1,050 0.012 0.018 15,000 850 0.008 0.015

2020-200 20 4,500 490 0.01 0.01 4,500 490 0.008 0.01 4,500 490 0.005 0.01



CBN-LBF tJHIZZ43R Milling Conditions

% :

- EHOLEEREN B D BFVVEE(F. BEEE XD REZR UHERTTRFTI LT,
- TEEGZEINZ D). TV A 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.

} Qo

UL 5—wBHE EIFINIT  Finishing of reflector mold

CBN-LBF RO.4

T—U85 4 X Work Size : 35 X 35 X 50 mm

2J—32 b Coolant

(ft E(FE For finishing : 0L R b Oil Mist)

i
s

ap
ae

I BAEDYIAHFRE (mm)
D EFHEOYBAFHRES (mm)

ap
ae

* Axial Depth (mm)
: Radial Depth (mm)

x %218 2 Effective Length SEAV AN S2HEC)

10 REMIEOITRIEE
Tool damage after 10 hours milling

CBN-LBF
YIVLII—EFIL
£ EIFINTEhiE
Milling video of
reflector mold for
finishing

TEEEMSL
EF—1E N THE
Less tool damage and
uniform milling surface

: I7770O— Air Blow

. EenEE | EDEE a a. oIS
No | =& BEIR Spindle Speed| Feed Rate | Axial Depth | Radial Depth | Cycle Time
(min™) (mm/min) (mm) (mm)
- HRRS 4060-10-185
1 o 6 X CR1 X 3,500 2,500 0.2 2 0:18:00
Roughing B3 18 Effective Length)
- HRRS 406010185
o | R 6 X CR1 X 9,000 2,500 005 0.1 0:1335
Medium Roughing B3 18 Effective Length)
- HRRS 402003065
3| FE 2 X CRO3 X 3,500 1,000 004 1 0:33:55
Medium Roughing B3R 6 Effective Length)
ot £ T HSB 2030-0800 o
4 |semifinishing| (R1.5 xXE8Lenginofcun | 12000 2:500 0.02 0.07 01224
fit EIF HSB 2015-0200 o
5 | Semifinishing| (RO.75 X% 2 Length of Cut) 7,000 1,000 0.04 0.07 0:20:50
FRit LT HSB 2015-0200 o
6 | Semifinishing| (R0.75 X 34 2 Length of Cud 7,000 700 005 005 0:18:08
it EIF HSB 2010-0250 on.
7 |semidfinishing| (R0.5 x B 25 Length of Cupy | 8000 500 002 003 0:23:24
LS HSB 2010-0250 .
8 | Fiishing | (RO5 xME 25 LenghofCun | 19000 1,200 0.02 003 1:30:33
LS CBN-LBF 2008-020 o
9 | Finishing | (R0.4 X% 2 Efiective Length)|  28:000 800 0.01 0004 | 101254
BEt Total 14.:03:43
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A 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 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.

@Do not use flammable cutting oils.

Advisory for regrinding UNIMAX End Mills
@Never regrind the tool without wearing safety glasses and a face guard.

WVoor LZAY V=L iR Et
UNION TOOL CO.

A ERE - U.S. UNION TOOL, INC. (U.S. HEADQUARTERS)
T140-0013 E=H5) |KigAH 6-17-1 }2|60 N. Fee Ana Slre'(:at, Anaheim, CA 92807-1817 U.S.A.

; . el: 1-714-521-6242 Fax: 1-714-521-8642
TEL. 03-5493-1030 (% 1 ¥ )L 1 =) FAX.03-5493-1014 NORTHERN CALIFORNIA REGIONAL SERVICE CENTER

o . (Customer Service, Santa Clara, California)

RETH : . 2962 Scott Boulevard, Santa Clara, CA 95054 U.S.A.
T940-1104 FREREMEREFI 2706-6 Tel: 1-408-982-0205 Fax. 1-408-982-0320
TEL.0258-22-2620 (f£) FAX.0258-22-0045 UPPER MIDWEST REGIONAL SERVICE CENTER

(Customer Service, Minneapolis, Minnesota)
[ N . 155 Bridgepoint Drive, Unit 3 South St. Paul, MN 55075 U.S.A.
TI=ANEL R Tel: 1-651-552-0440 Fax. 1-651-552-0435
TEL.0120-60-2620 FAX.0258-22-0246 : |

TAIWAN UNION TOOL CORP.

No. 180, Zhong-Zun Street, 20 Lin, Hai-Hu Tsuen,

REEER . Lu-Zhu Shiang, Taoyuan Hsien, 338 TAIWAN
TEL.0258-22-0030 () FAX.0258-22-0022 Tel: 886-3-354-3111 Fax: 886-3-354-3110
o UNION TOOL EUROPE S.A.
E-MI*W . . Avenue des Champs-Montants 14aCH-2074 Marin / Neuchatel SWITZERLAND
T954-0076 FHE RMmHEMT 3-1 Tel: 41-32-756-6633 Fax: 41-32-756-6634
TEL.0258-66-0800(ft) ~FAX.0258-66-0801 UNION TOOL (SHANGHAI) Co., LTD
Tel: 86-21-5762-8588 Fax: 86-21-5762-8436

FLBIREKRR UNION TOOL (WAIGAOQIAO SHANGHAI) Co., LTD.
T370:0046 HSRSIATIIAN 1428 L4101 Development 2on6. Songang Diskicy, Shangha, 201601 CHINA
TEL.027-310-1195  FAX.027-310-1196 Tel: 86-21-5762-8577 Fax: 86-21-5762-8436
E e oE 3o UNION TOOL HONG KONG LTD.
T446-0059 B L= ALHAR 1239 (EL v ¥ 777« ZBHR) Rim 803, 5/ Win Gentury Centre, 24 Mong Kok Rd, Mong Kok
TEL.0566-79-0147  FAX.0566-74-9990 Tel: 852-2370-3012 Fax: 852-2370-2111
LEE S DONGGUAN UNIONTOOL CORP.
= o = — s YingHua TaiYing Industry Park,Hongmei Town,
T491-0912 ?%ﬂ‘,—%_fﬂl—‘ﬁﬁi 128 —yt1—=FEJI 8F Dongguan City, Guangdong,523160 CHINA
TEL.0586-43-2900(f£) FAX.0586-43-2899 Tel: 86-769-8884-8900 Tel: 86-769-8884-8901 Fax: 86-769-8884-8296

- UNION TOOL SINGAPORE PTE LTD.
ABRERFR : . N . No.31 Harrison Road,#05-01,SINGAPORE 369649
T532-0033 ABrAFABRATE/IX#HE 3-9-14 EAV=EEI 3F Tel: 65-6846-9309 Fax: 65-6846-0197
TEL.06-6392-3159(fX) FAX.06-6392-3169 Ve

TV R OEMEHRVGOEIETERET

exs 0120-60-2620

SZATEFRE : AM9:00~PM4:30 (LBERXUAAE - #ttkBZR<)

http://www.uniontool.co.jp
FHL2ATROLRI, FEELIKEET R EHBYETDOTTTERIREEL,

Price & Specifications are subject to change without notice. o
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