Tungsten Carbide End Mills

UNIMAX Series (=)
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2 Flute Ball End Mills

HWB 40~60HRCEBA DSEEM (CIEL <Xt
For hard materials from 40HRC to over 60HRC

HWB-S ..
Short shank series of HWB

CWB 441 ~40HRCOEHFEEMICHRIE
sy Best for soft materials up to 40HRC

HA—=F1 I IV—=XCEHART 1 THIEM

All flute type has been added to the new coating series.




New Coating VW ERRZEBZDHI—T 1T

New coating that exceeds the conventional tools

}5[C65HRCZHE X 2 SiEEMICRE
HMGCOAT Suitable for hard materials especially over 65HRC

HARDMAX— b & V) M CEN - SEEREZ MR
B EOREGILZEXIRT

Developed a hard coating with higher wear resistance than HARDMAX.
Offers longer tool life than conventional tools.

HARDMAXJ— W N=I3 V7 v !
M EFEED @ L !

Upgraded version of HARDMAX coating with improved wear resistance

HMWCOAT

HEREERE

F/REEBBEICLDZEIE MEFEMNEBERERDINFIC K Y HaRUP !
Ultra-high hardness layer

Increased numbers of layers by nano-laminated structure.

Longer tool life due to wear resistance and the suppression of crack propagation.

[RfEESE
RS/ AV Y MBBICELY  BEEHIENEICUP |

Shock absorption layer
New nanocomposite structure improves hardness and toughness.

£44~40HRCTHICHEEZ7 v T U
UTWCOAT wA—F«120

New coating with the best performance achievable in work materials up to 40HRC

=EE - 9%
FRF/IVRY Y MEBIC £ HESBIBEERR
B S THEEREMIC & Y. M ~A0HRCE THRUIMALE SIS |

High hardness and high toughness
New nanocomposite structure offers ultra multilayer structure
High toughness and wear resistance provide excellent performance in work materials up to 40HRC

YUY =XDENS T

How to find the best series for your material applications

(R @ODIEICHEEE) (k Highly Recommended @ Recommended O Suggested)

= - BANG
YU-2% BE R— LSRR T ke Hardened Steels
Model Number Features Ball tip design Steels Steels ~55 | ~60 | ~65 @ ~70
H HRC | HRC | HRC | HRC
SEEER BERAT 4T
gg‘& HGB & s Best suited for Super _ O ® ©© 0 *x
Hard Materials Negative
SiEERA *AT1T
HMW =
conr [IUCHE——— | = o o e x x x e e
For Hard Materials Negative
F—ISOYRINIHER Za—bt30L
we] CWE @ Mutipurpose | - e * *x @
: Excellent surface quality Neutral
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HWB/HWB-§

HMWCOAT 2 #XH

HMWCOAT 2 Flute Ball End Mills / Short Shank Ball End Mills

[

R—=IVIV R/ Ya—bI vV IR=ILIVRI

RO.03~R6 [

SHSHEIER (@O DIEICHEEE) Material Applications (% Highly Recommended @ Recommended O Suggested)

# Bl % Work Material

bEsi] B | TUN-KVE AN # | TILIZER|TS5TFAb £ #iE | AIZAVEE | FIVER | BliREE | BEEE | Bt
CARBON ALLOY  [PREHARDENED HARDENED STEELS CAST IRON [ ALUMINUM [ GRAPHITE | COPPER PLASTICS GLASS TITANIUM HEAT CEMENTED |HARD BRITTLE
STEELS STEELS STEELS ALLOYS FILLED ALLOYS | RESISTANT | CARBIDE (NON-
S45C | SK/SCM | NAK HPM | ~50 | ~55|~60| ~65|~70 PLASTICS ALLOYS METALLIC)
S55C S HRC | HRC | HRC | HRC | HRC MATERIALS
O O @ % % % @ ® O O O O
W Y ~)77 70
®/N—I3v7vy Upgrade Lo
s N 4 S S f
HWB/HWB-S. CWB 2 ¥ U—X T, TEBENN—-Y3av7yFLFE LR, N e
Wear resistance and tool accuracy have been improved with HWB/HWB-S and CWB series. ] 9
H
CSEB HSB HGB L
@ | &M | ~30 ~40 ~50 ~55 ~60 ~65 ~70 ‘
Copper  :Raw Materialsi ~ HRC HRC HRC HRC HRC HRC HRC /{
Bta
ANA R 7
NVA ~<
2 o ke
cwB HWB HGB . ;
i Co&EM 0 ~30 ~ 40 ~50 == 55 ~ 60 ~ 65 ~70 ‘ L
Copper  Raw Materialsi ~ HRC HRC HRC HRC HRC HRC HRC

& IZEIT <L VVASE

Variable rake angle design

EE e .
0> 9t 5 —HSB/HSB-S & Bz IR Z A
HSB/HSB-S%Z ZERADB BB TIEAHVLLEITET,

With the same tool shape as our long-selling HSB / HSB-S,
the transition from HSB / HSB-S is made easy.

Feims

-

p point

BT« TR
RiE - FvEVIBAL

Negative rake angle design prevents fracture and chipping.

y“E.IEB Peripheral cutting edge
55707 « TRAR
LIRS I\~ EE U
Slightly negative rake angle design reduces
cutting resistance and prevents chattering.

ERSY)=]

Rake angle

ITLLA

Rake angle

OEHEE

High Precision

EixdRAEEMIATIEEIC !

Even higher accuracy than before!

€K Conventional HSB HWB #(7 Unit (mm)
345~ ) RN 343 ) 7R\

R—L$@ER  REE  sEam YT/IELE R—LER | REE | svEam [YPIORRE o
Radius of Ball Radius | Diameter Diarﬁgter Radius of Ball Radius | Diameter Diana12ter Helix Angle
Ball Nose Accuracy | Tolerance T — Ball Nose Accuracy | Tolerance T — g

R0O.03 ~R0.05 =+ 0.002 @ 0/-0.01 m
R0.03 ~ R0.05 =+ 0.002 e
RO.1T ~ R3 + 0.005 0/-0.015 0/-0.005 » 0/-0.006 0/-0.004
R4 ~ R6 +0.007  0/-0.02 RO.T ~ R1 (h4)
- 0003 —
R1.5 ~R3 0/-0.009 i
R4 ~ R6 + 0.007 | 0/-0.01 |0/-0.005(h5)

©



)IEIJJ[II gﬁﬂ'.;ﬁ Roughing - Tool wear comparison
HWB R6 X L22 SKD11 (60HRC)

WIS EEEFENE (60 min J1T#)
Relief wear width (60 min After milling)

120

107
100
ES &
B -
£5 w0
Work Size " Rig
200 X 100 X 3.4 mm 2 Chipping
. ) 0
Coolant : T777'0— Air Blow HWB Att Bt
(RIL—AE> RJU  Through Spindle) Competitor’s tool A Competitor’s tool B

TBEZREHUR : 40 mm  Overhang Length

E’ﬁjirggpeed 3,600 (min™)
iFiegdi%raEt:e 1,400 (mm/min)
Z;ial Depth 0.42 (mm)
:;dial Depth 2.1 (mm)
g@ﬁgffne 60 min
HWB COmpeﬁo*r;ts tool A Compet?to*r:'ts tool B

it REEAEHENTH. HWB OMEFEMHN RIF

Less tool wear compared with competitor's tool for hard materials

BRE{E_E(FI0T  curved surface milling
HWB R1.5XL4.5 STAVAX (52HRC)

Work Size
46 X 26 mm

00 Coolant : #/J)L=X k  Oil Mist

— 1 TE

Smooth surface

T3z fERATE CiEREE X RE ap e 0T bR
Process Tool Spindle Speed | Feed Rate = Axial Depth = Radial Depth Cycle Time
(min™) (mm/min) (mm) (mm)
Routbing e 13000 2,500 0.15 0.8 8 min 25 sec
. R3XL6
(PEEED 13000 2,000 0.11 0.25 2 min 44 sec
P L .
ot | s 30,000 1,500 0.055 0.025 55 min 56 sec
. R15XL45
A 30,000 800 0.02 001 3h35min 56 sec

o



HMWCOAT 2#HA HR—ILIVRIWN/Ya—bovVIR=ILIVRI
HMWCOAT 2 Flute Ball End Mills / Short Shank Ball End Mills

BET 56 BUFE Total 56 models (i1 Unit (mm)
e Shank Ball Nose of Cut Angle Length Diameter Length Retail Price
R 9 Bta L od H ¥
HWB 20006-0006 RO.03 0.06 11° 50 4 35.7 17,460
HWB 20008-0008 R0.04 0.08 11° 50 4 35.7 14,550
HWB 2001-0010 RO.05 0.1 11° 50 4 35.7 12,120
HWB 2002-0020S O 0.2 35 4 27.3 8,520
HWB 2002-0020 RO.1 0.2 16° 50 4 42.3 8,520
HWB 2002-0030 0.3 50 4 42.2 8,520
HWB 2003-0030S O 0.3 35 4 27.5 6,960
HWB 2003-0030 RO.15 0.3 16° 50 4 42.5 6,960
HWB 2003-0045 0.45 50 4 42.3 6,960
HWB 2004-0040S O 0.4 35 4 27.6 4,680
HWB 2004-0040 RO.2 0.4 16° 50 4 42.6 4,680
HWB 2004-0060 0.6 50 4 42.4 4,680
HWB 2005-0050 0.5 50 4 42.7 4,320
RO.25 16°
HWB 2005-0075 0.75 50 4 42.4 4,320
HWB 2006-0060S O 0.6 35 4 27.5 4,200
HWB 2006-0060 RO.3 0.6 16° 50 4 42.5 4,200
HWB 2006-0090 0.9 50 4 42.2 4,200
HWB 2008-0080 0.8 50 4 42.7 4,200
RO.4 16°
HWB 2008-0120 1.2 50 4 42.3 4,200
HWB 2010-0100S O 1 35 4 27.8 3,840
HWB 2010-0100 1 50 4 42.8 3,840
RO.5 16°
HWB 2010-0150 1.5 50 4 42.3 3,840
HWB 2010-0250 2.5 50 4 41.3 3,840
HWB 2012-0180 RO.6 1.8 16° 50 4 42.0 5,400
HWB 2015-0150S O 1.5 35 4 27.7 4,680
HWB 2015-0150 1.5 50 4 42.7 4,680
HWB 2015-0200 RO.75 2 16° 50 4 42.2 4,680
HWB 2015-0225 2.25 50 4 42.0 4,680
HWB 2015-0400 4 50 4 40.2 4,680
HWB 2020-0200S O 2 35 4 27.2 3,480
HWB 2020-0200 2 . 50 4 42.2 3,480
HWB 2020-0300 K 3 1 50 4 41.2 3,480
HWB 2020-0600 6 60 4 48.2 3,480
HWB 2030-0300 3 50 6 39.0 4,200
HWB 2030-0450 R1.5 4.5 16° 70 6 57.5 4,200
HWB 2030-0800 8 70 6 54.0 4,200



HMWCOAT 28HA HR—ILIVRI)/Ya—byvVIR=ILIVRINL
HMWCOAT 2 Flute Ball End Mills / Short Shank Ball End Mills

Number Shank Ball Nose of Cut Angle Length Diameter Length Retail Price
R Q Bta L od H ¥
HWB 2040-0400 4 16° 50 6 37.2 4,800
HWB 2040-0600-4 6 — 70 4 58.3 4,300
HWB 2040-0600 k2 6 . 70 6 55.2 4,800
HWB 2040-0800 8 ' 70 6 53.2 4,800
HWB 2050-0500 5 50 6 36.7 5,710
HWB 2050-0750 7.5 80 6 64.2 5,760
R2.5 16°

HWB 2050-0800 8 80 6 63.7 5,760
HWB 2050-1200 12 80 6 59.7 5,760
HWB 2060-0600 6 50 6 35.6 5,940
HWB 2060-0900 R3 9 — 80 6 62.6 6,000
HWB 2060-1200 12 80 6 59.6 6,000
HWB 2080-0800 8 60 8 40.6 9,270
HWB 2080-1200 R4 12 — 90 8 66.6 9,360
HWB 2080-1400 14 90 8 64.6 9,360
HWB 2100-1000 10 70 10 46.6 12,110
HWB 2100-1500 R5 15 — 100 10 71.6 12,240
HWB 2100-1800 18 100 10 68.6 12,240
HWB 2120-1200 12 75 12 48.2 20,580
HWB 2120-1800 R6 18 — 110 12 77.2 20,790

HWB 2120-2200 22 110 12 73.2 20,790



HWB/HWB-S tJJAlIZ&{4ZR Milling Conditions

TUN—RVE8 / ni
It PREi:EEEE?Z?EES/% HARI;?I&;E?‘JI'EEIS HARD%\)I}EE?I'EELS HARD%iEE?rEELs
WORK MATERIAL NAK / STAVAX SKD11 HAP10 HAP72
(~55HRC) (55~62HRC) (62~66HRC) (66~70HRC)

WE AR R OHREE EURE Bc  EEEEE EUSE A - OEIE XUEE S 8 OnEE EUEE &  a
Model Radius of | Length | Spindle Feed Axial Radial | Spindle Feed Axial Radial | Spindle Feed Axial Radial | Spindle Feed Axial Radial
Number |Ball Nose| of Cut | Speed | Rate Depth | Depth | Speed | Rate | Depth | Depth | Speed | Rate | Depth | Depth | Speed | Rate | Depth | Depth
(mm)  (mm) (Min")  (mm/min)  (mm) (mm) | Min")  (@m/min) (mMm)  (mm)  (Min") @/min)| (mm) | (mm) | (min")  mm/min) (mm)  (mm)

20006 R0.03 006 30000 100 0002F 000 = —  —  — - — =
20008 R0.04 008 30000 130 0O03E* o3
2001 RO.O5 0.1 30000 200 0004AFooq o o— o - 0 —  —  —  — — - - =
0.2 60,000 200 0.003  0.005 60,000 200 0.002 0.003 60,000 130 0002 0.003 45000 65 0.002 0.003
002 1 T3 60000 200 0003 0.005 60000 200 0.002 0003 60000 130 0.002 0003 45000 65 0.002 0003
03 60,000 350 0.006 0008 45000 310 0.004 0.007 43500 180 0.003 0.005 32500 90 0.003 0.005
003 RIS 45 60000 350 0006 0.008 45000 310 0.004 0007 43500 180 0.003 0005 32500 90 0.003 0005
04 50,000 500 0.0 002 37500 420 0.007 0012 35000 240 0005 0008 26250 120 0.005 0.008
000 R 6 s0000 500 001 0.02 37500 420 0.007 0012 35000 240 0.005 0.008 26250 120 0.005 0.008
05 44000 650 0015 004 33000 530 001 002 30000 300 0.007 001 22500 150 0.007 0.01

005 RO 75 4000 650 0015 004 33000 530 001 002 30000 300 0.007 001 22500 150 0.007 001
0.6 40000 1100 003 0.3 30000 1200 002 01 26500 800 001 0.075 20,000 400 001 0075
000 R 09 40000 1100 003 013 30000 1200 002 01 26500 800 001 0075 20000 400 001 0075
08 35000 1.600 0.06 021 27000 1600 004 017 23500 1,000 002 0.12 17500 500 002 0.12

000 % T2 35000 1600 006 021 27000 1600 004 017 23500 1000 002 012 17500 500 0.02 0.2
1 30000 1750 0.2 04 24000 2000 0.1 03 21,000 1750 005 02 16000 875 005 0.2

2010 RO5 1.5 30,000 1750 0.2 0.4 24000 2000 01 | 03 21,000 1750 005 02 16000 875 0.05 0.2
25 30,000 1.750 0.1 03 24000 2000 005 02 21,000 1750 003 017 16000 875 003 0.17

2012 R06 1.8 30,000 2000 0.2 046 20,500 2000 0.11 034 17800 1750 005 023 13350 875 005 0.23
15 30000 2450 025 055 17000 2000 0.12 04 15000 1750 006 029 11,250 875 006 0.29

2 30000 2450 025 055 17,000 2000 0.12 04 15000 1750 0.06 029 11,250 875 0.06 0.9

o s 30,000 2450 025 055 17,000 2000 0.12 04 15000 1750 006 029 11,250 875 006 0.29
4 30000 2450 015 045 17,000 2000 007 031 15000 1750 0.04 024 11,250 875 0.04 0.24

2 28000 2,900 0.3 07 14000 2100 015 05 12250 1,800 008 035 9200 900 008 0.35

2020 R1 3 28000 2900 0.3 07 14000 2100 015 05 12250 1,800 008 035 9200 900 0.08 035
6 28000 2,900 0.2 06 14000 2100 01 04 12250 1800 006 03 9200 900 006 03

321,000 3,000 0.4 1 10500 2200 02 07 | 9200 1900 0.12 055 6900 950 0.12 0.5

2030 R15 |45 21,000 3,000 0.4 1 10500 2200 02 07 9200 1900 0.12 055 6900 950 0.2 0.55
8 21,000 3,000 0.3 0.9 10500 2200 0.5 065 9200 1900 0.1 05 | 6900 950 0.1 05

4 18000 3,200 05 13 9000 2300 025 095 7900 2000 0.5 075 5900 1,000 015 075

2040 R2 6 18,000 3,200 0.5 13 9000 2300 025 095 7900 2000 0.5 075 5900 1000 0.15 075
8 18000 3,200 0.5 13 9000 2300 025 095 7900 2000 0.5 075 5900 1,000 015 075

5 15600 3,500 0.5 15  7.800 2500 025 1.05 6800 2100 0.5 085 5100 1050 0.5 0.85

7.5 15600 3,500 0.5 15  7.800 2500 025 1.05 6800 2100 0.15 085 5100 1050 0.15 085

00 R e 15600 3500 05 15  7.800 2500 025 1.05 6800 2100 0.15 085 5100 1050 0.5 085
12 15600 3,500 0.5 15  7.800 2500 025 1.05 6800 2100 0.15 085 5100 1,050 0.15 085




HWB/HWB-S tJHISE4ZR Milling Conditions

TUN—RVIR /7 BANS
PREHARDENED STEELS/ BANH BEANE BEANIA
oA HARDENED STEELS HARDENED STEELS HARDENED STEELS HARDENED STEELS
WORK MATERIAL NAK / STAVAX SKD11 HAP10 HAP72
(~55HRC) (55~62HRC) (62~66HRC) (66~70HRC)
BUE =¥ AR  EEmRE XUERE ap Ae  OEHRE EWEE  ap Ae  @OEHRE EUEE  Ap de | [EERRE XUEE ap Qe
Model Radius of | Length | Spindle Feed Axial Radial | Spindle Feed Axial Radial | Spindle Feed Axial Radial | Spindle Feed Axial Radial
Number BallNose of Cut = Speed Rate Depth Depth 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") @m/min) (mm) | (mm) = min") | (mm/min) (mm)  (mm)
6 13,000 | 3,500 0.6 1.8 6,500 2,500 0.3 1.3 5,700 2,200 0.2 1 4,300 1,100 0.2 1
2060 | R3 9 13,000 3,500 0.6 1.8 6,500 2,500 0.3 1.3 5,700 2,200 0.2 1 4,300 1,100 0.2 1
12 13,000 3,500 0.6 1.8 6,500 2,500 0.3 1.3 5,700 2,200 0.2 1 4,300 1,100 0.2 1
8 9,500 3,000 0.7 2.1 5,200 2,200 0.4 1.7 4,500 1,900 0.25 | 1.35 3,400 950 0.25 1.35
2080 R4 12 9,500 3,000 0.7 2.1 5,200 2,200 0.4 1.7 4,500 1,900 0.25 1.35 3,400 950 0.25 1.35
14 9,500 3,000 0.7 2.1 5,200 2,200 0.4 1.7 4,500 1,900 0.25 | 1.35 3,400 950 0.25 1.35
10 7,500 2,500 0.8 25 4,300 2,000 0.5 2.1 3,750 1,750 | 0.3 1.7 2,800 87503 1.7
2100 ' R5 15 7,500 2,500 0.8 25 4,300 2,000 0.5 2.1 3,750 1,750 0.3 1.7 2,800 875 0.3 1.7
18 7,500 2,500 0.8 25 4,300 2,000 0.5 2.1 3,750 1,750 | 0.3 1.7 2,800 87503 1.7
12 6,200 2,000 0.9 3 3,600 1,750 0.6 2.6 3,150 1,500 0.35 @2 2350 750 035 2
2120 R6 18 6,200 2,000 0.9 3 3,600 1,750 0.6 2.6 3,150 1,500 035 2 2350 750 035 2
22 6,200 2,000 0.9 3 3,600 1,750 0.6 2.6 3,150 1,500 0.35 @2 2350 750 035 2
Rz
BT ERBEHD TIE, XY EEZ SORUTICTFTIREEL,
- BIROBEELREN W BVEE P, NIIPECUPTEDRANELET B155F. OERRECXYREZB CHERTTFTIZEL, I W
- KA MRS, AR S, IFTO0-0OVITNICBVNTHRELIIHATEET T LN
ae
Note: L—J

+ Decrease the feed rate more than 50% from the milling parameters when slot milling.
- Decrease both spindle speed and feed rate proportionally when the milling parameters exceed the machine's maximum spindle speed, or when chattering and red-hot occur.
+ Every coolant offers stable milling.
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UTWCOAT 2#3H HR—ILIVRI)L
UTWCOAT 2 Flute Ball End Mills

RO.05~R6 [ D

SHSHEIER (@O DIEICHEEE) Material Applications (% Highly Recommended @ Recommended O Suggested)
# Bl # Work Material

R aEM | TUN-RVE AN @ | TIVIEER(|ITT7AH kil THiRE AIANVEE | FIVER | BM#EE | BEEE 327
CARBON ALLOY  |PREHARDENED HARDENED STEELS CAST IRON [ ALUMINUM | GRAPHITE | COPPER PLASTICS GLASS TITANIUM HEAT CEMENTED [HARD BRITTLE

STEELS STEELS STEELS ALLOYS FILLED ALLOYS | RESISTANT | CARBIDE (NON-

S45C | SK/SCM | NAK HPM | ~50 | ~55|~60|~65|~70 PLASTICS ALLOYS METALLIC)

S55C S HRC | HRC | HRC | HRC | HRC MATERIALS

* * *x | @ O o [ O O
W ~ W ~)=7 . 70
‘ l\ >/ 3 JJ v Upgrade
HWB/HWB-S. CWB 2 YU —XCMEFREE. TERENMN—-Jary7yv T UFELR,
Wear resistance and tool accuracy have been improved with HWB/HWB-S and CWB series.
CSEB HSB HGB R
% Bta
i Po&EM 1 ~30 ~40 | ~50 == 55 ~ 60 ~ 65 ~70 N\
Copper  {Raw Materials; ~ HRC HRC | HRC HRC HRC HRC HRC 66» ————————— «B g
\ 2
X L
CWB HWB HGB
Iy IF—I\BIRERTTY,
#® | & | ~30 ~ 40 ~50 ~55 ~60 ~65 ~70 > .
Copper  Raw Materials| HRC HRC HRC HRC HRC HRC HRC The shank taper angle shown is not an exact value.

FICSCMREDTUN— R UHIT ERRKY
REM.REAMUPERBYE U,

Longer tool life and improved mirror surface finish on
SCM Prehardened Steels compared to conventional tools.

& R&onit - iRE% UP

Longer tool life and improved
mirror surface finish

4 N
#in UP H=EE UP . i
Longer tool life Improved mirror surface finish ﬁl\iﬁﬂd\jj‘yhﬂ’h
icro flatland design
at the tip
#HI-F 107 imiNT S v MR ZRA e
UTWCOAT TE5HIC & B TERNEME L.
. NIEERZELE
New Coating . . .
Tool tip has a micro flatland design
reducing milling surface roughness.
#RO.1 FBIFEHMNT S v MERDBYEBA
\_ Micro flatland design at the tip does not apply to below RO.1. )

B3 RMEEMNINTIEEIC !

Even higher accuracy than beforel!

OEHRE

High Precision

{ESRE Conventional CSEB

R-beER  REE sEas  JTI7RLE
Radius of Ball Radius Diameter Diamagter
Ball Nose Accuracy Tolerance T s—

RO.05 + 0.002 0/-0.01

RO.1 ~ R3 + 0.005 0/-0.015 0/-0.005

R3.25 ~ R6 + 0.007 0/-0.02

CwB

B4 Unit (mm)

R—)L2 R R B WEpzE [YYYIRRE .
: \Radius c:>tf Ball RZdius Dia:rt'neter Diséhmaglt(er Hﬁixbz}ﬁe
Ball Nose Accuracy | Tolerance | Tolerance g
R0.05 + 0.002 m
0/-0.006 0
RO.1 ~R1.25 =+ 0.003 0/2912804
R1.5 ~ R2.25 + 0.004
0/-0.009
R2.5 ~R3 + 0.005 | 30°
R3.25 ~ R6 + 0.007 | 0/-0.01 0/-0.005(h5)




JIEIJJ[II gﬁﬂ:;ﬁ Roughing Wear comparison
CWBR6 X L18 PXA30(30HRC)

Coolant
AGEMELIER
(RIL—RAEV R)L)
Water Soluble
(Through Spindle)

fhtt

Competitor's tool

SeimE
TEZEEHULE 1 45 mm Tip point

Overhang Length

Work Size
200 X 100 X 28 mm

YN IR

EEREE  XUEE 2 2 MTESRS Cutting edge
Spindle Speed Feed Rate | Axial Depth @ Radial Depth = Cycle Time
(min™) (mm/min) (mm) (mm)
8,000 3,200 1.4 4.3 40 min

I<VE

Rake face

O—F 4 VT %EEUP. IRZARIAERETIC K. ATOT R KLWBVEERTHIITOIHE
% 8E) AIOJHRHE n=8400 min' Vf=3,300 mm/min a,=1.2mm a,=3.6 mm

Improved coating performance and the new tool tip design enable higher efficiency milling than the catalog conditions.
Reference: Catalog condition n=8,400 min" Vf= 3,300 mm/min a,=1.2mm a.=3.6 mm

Il EERELEER Roughing Wear comparison & S50C
CWBR3 X L9 Carbon Steels
Coolant
I OEHERE X IRE ap A p I
L on ) 1o L Spindle Speed Feed Rate | Axial Depth @ Radial Depth = Cycle Time
\(/\f;ier_siil: RIL) (min™) (mm/min) (mm) (mm)
(Through Spindle) 14,000 4,000 07 23 136 min

TEREHULEK 18 mm
Overhang Length

Work Size
200 X 100 X 32 mm

CSEB

Conventional

fthtt

Competitor's tool

SeimaR
Tip point

I<LVHE

Rake face

O—F+ V7 HREUP. IIRSRFERETIC KLY, AIDOT M LUBVEERTHITTEE
% 8E) H90J%MH n=16,000 min' Vf= 3,100 mm/min a,=0.6mm a.= 1.8 mm

Improved coating performance and the new tool tip design enable higher efficiency milling than the catalog conditions.
Reference: Catalog condition n=16,000 min" Vf=3,100 mm/min a, =0.6 mm a, = 1.8 mm

®



*'-IZE{:I:J:WJI]I MIELEE  Flat surface finishing Milling surface comparison

CWB R6 X L18 PXA30(30HRC)
Coolant
AGEMELIER
(RIL—REV RIL) OERRE EIRE a . N0 B
Water Soluble Spindle S1peed Feed Rate | Axial Depth | Radial Depth | Cycle Time
(Through Spindle) (min™) (mm/min) (mm) (mm)
8,000 800 0.1 0.1 10 min

TEREHULE 45 mm
Overhang Length

Work Size

50 X 15 mm

Hili 9t ERa (um)

Arithmetic average roughness Ra(um)

.Rao.

019
Ra 0.047
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CWAB offers better surface roughness and mirror surface finish.
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Competitor's tool
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How to achieve an excellent milling surface when finishing flat surface with CWB
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By reducing the feed per rotation and a. to less than the length of the cutting edge on the ball tip flat surface, excellent milling surfaces can be
obtained consistently.

1 BESHY DX E. a.

Feed per rotation, a.

—
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Recommended conditions for feed per rotation 7 and radial depth a,

: IS5y FNEOEINARS
Length of the cutting edge on the flat surface

}._.{ R—ILR 1 EEHSD D a.
: Ball R EUES
I Feed per rotation #  Radial Depth
: (mm/rev) (mm)
0.1 =R<0.25 0.01 0.01
0.25=R<0.5 0.015 0.015
05=R<1 0.03 0.03
1 @YY DEUE F StER 1=R=3 0.04 0.04
Calculation formula for feed per rotation 7 3<R=4 0.06 0.06
1 EERHEYDEYE  f(mm/rev) Feed per rotation : f (mm/rev) 4<R=5 0.08 0.08
fo Vs Vi=ZFUEE (mm/min) V= Feed Rate (mm/min) 5<R=6 0.1 0.1

n o =0EEE (Min) n = Spindle Speed (min"')




UTWCOAT 2#HA HR—ILIZVR=)L
UTWCOAT 2 Flute Ball End Mills

BEt 68 BIF Total 68 models B2 Unit (mm)
= e | o mE| & | e |
Number Ball Nose of Cut Angle Length Diameter Retail Price

R 0 Bta L ¢d ¥
CWB 2001-0010 R0.05 0.1 11° 50 4 12,120
CWB 2002-0020 0.2 o 50 4 8,520
CWB 2002-0030 RO 0.3 B 50 4 8,520
CWB 2003-0030 0.3 50 4 6,960
RO.15 11°
CWB 2003-0045 0.45 50 4 6,960
CWB 2004-0040 0.4 ,, 50 4 4,680
CWB 2004-0060 R0-2 0.6 B 50 4 4,680
CWB 2005-0050 0.5 50 4 4,320
R0.25 11°
CWB 2005-0075 0.75 50 4 4,320
CWB 2006-0060 0.6 u 50 4 4,200
CWB 2006-0090 R0:3 0.9 i 50 4 4,200
CWB 2007-0100 R0.35 1 11° 50 4 8,000
CWB 2008-0080 0.8 50 4 4,200
RO.4 11°
CWB 2008-0120 1.2 50 4 4,200
CWB 2009-0130 R0.45 1.3 11° 50 4 8,000
CWB 2010-0100 1 50 4 3,840
CWB 2010-0150 RO.5 1.5 11° 50 4 3,840
CWB 2010-0250 2.5 50 4 3,840
CWB 2011-0160 RO.55 1.6 11° 50 4 9,280
CWB 2012-0180 R0.6 1.8 11° 50 4 5,400
CWB 2013-0190 R0.65 1.9 11° 50 4 9,280
CWB 2014-0210 RO.7 2.1 11° 50 4 5,400
CWB 2015-0150 1.5 50 4 4,680
CWB 2015-0200 2 50 4 4,680
RO.75 11°
CWB 2015-0225 2.25 50 4 4,680
CWB 2015-0400 4 50 4 4,680
CWB 2016-0240 RO.8 2.4 11° 50 4 5,400
CWB 2017-0250 R0.85 25 11° 50 4 9,280
CWB 2018-0270 RO.9 2.7 11° 50 4 8,000
CWB 2019-0280 R0.95 2.8 11° 50 4 9,280
CWB 2020-0200 2 50 4 3,480
CWB 2020-0300 R1 3 11° 60 4 3,480
CWB 2020-0600 6 60 4 3,480
CWB 2025-0250 25 50 4 5,950
CWB 2025-0375 R1.25 3.75 11° 50 4 5,950
CWB 2025-0600 6 60 4 5,950



UTWCOAT 28 H MR—ILIVRI)L
UTWCOAT 2 Flute Ball End Mills

Number Ball Nose of Cut Angle Length Diameter Retail Price
R Q Bta L od ¥
CWB 2030-0300 3 50 6 4,200
CWB 2030-0450 R1.5 4.5 11° 70 6 4,200
CWB 2030-0800 8 70 6 4,200
CWB 2035-0520 R1.75 5.2 11° 70 6 7,800
CWB 2040-0400 4 11° 50 6 4,800
CWB 2040-0600-4 6 = 70 4 4,300
CWB 2040-0600 k2 6 . 70 6 4,800
CWB 2040-0800 8 B 70 6 4,800
CWB 2045-0670 R2.25 6.7 11° 70 6 10,610
CWB 2050-0500 5 50 6 5,710
CWB 2050-0750 7.5 80 6 5,760
R2.5 11°

CWB 2050-0800 8 80 6 5,760
CWB 2050-1200 12 80 6 5,760
CWB 2055-0820 R2.75 8.2 11° 80 6 11,660
CWB 2060-0600 6 50 6 5,940
CWB 2060-0900 R3 9 — 80 6 6,000
CWB 2060-1200 12 80 6 6,000
CWB 2065-0970 R3.25 9.7 11° 90 8 13,200
CWB 2070-1050 R3.5 10.5 11° 90 8 10,560
CWB 2075-1120 R3.75 11.2 11° 90 8 13,200
CWB 2080-0800 8 60 8 9,270
CWB 2080-1200 R4 12 — 90 8 9,360
CWB 2080-1400 14 90 8 9,360
CWB 2085-1270 R4.25 12.7 11° 100 10 14,630
CWB 2090-1350 R4.5 13.5 11° 100 10 14,630
CWB 2100-1000 10 70 10 12,110
CWB 2100-1500 R5 15 — 100 10 12,240
CWB 2100-1800 18 100 10 12,240
CWB 2110-1650 R5.5 16.5 11° 110 12 24,420
CWB 2120-1200 12 75 12 20,580
CWB 2120-1800 R6 18 — 110 12 20,790

CWB 2120-2200 22 110 12 20,790



CWB JJHISEHZR Milling Conditions

sl i/ PIL=EE R/ G2l FUN—RVHR BEAN
WORK MATERIAL COPPER / ALUMINUM ALLOYS CARBON STEELS / ALLOY STEELS PREHARDENED STEELS HARDENED STEELS
SA45C / S50C / SK / SCM NAK80 / STAVAX / HPM38 STAVAX / HPM38 / SKD61
(~325HB) (30~45HRC) (45~55HRC)

BE A-LER AR DOEmRE XVERE ap e  OEEE XWERE ap Ae  OEHRE EWEE ap de | OERRE EWEE ap Qe
Model Radius of | Length | Spindle Feed Axial Radial | Spindle Feed Axial Radial | Spindle Feed Axial Radial | Spindle Feed Axial Radial
Number Ball Nose| of Cut | Speed Rate Depth Depth | Speed Rate Depth Depth | Speed Rate Depth Depth | Speed Rate Depth Depth

(mm)  (mm) (Min") (mm/min)  (mm) | (mm) Min") (@m/mn)  (Mm)  (mm) min")  mm/min) (mm) | (mm) (Mmin") (@m/min)  (mm) | (mm)

2001 R0.05 0.1 30,000 200 0004AT 04 30000 200 0-004EF 04 30000 200 O-004ELF go4 30,000 200 0-004ELF ¢4

or below or below or below or below

0.2 60,000 350 0.008 0.024 60,000 350 0.008 0.016 60,000 300 0.008 0.024 60,000 300 0.006 0.018

2002 koA 0.3 60,000 350 0.008 0.024 60,000 350 0.008 0.016 60,000 300 0.008 0.024 60,000 300 0.006 0.018
0.3 43,000 500 0.012 0.036 43,000 500 0.012 0.024 54,000 450 0.012 0.036 43,000 450 0.008 0.024
2003 koI5 0.45 43,000 500 0.012 0.036 43,000 500 0.012 0.024 | 54,000 450 0.012 0.036 43,000 450 0.008 0.024
0.4 35,000 1,200 0.03 0.09 | 35,000 1,200 0.02 0.04 50,000 650 0.025 0.075 35,000 650 0.015 0.045
2004 R0.2 0.6 35,000 1,200 0.03 0.09 35,000 1,200 0.02 0.04 50,000 650 0.025 0.075 35,000 650 0.015 0.045
0.5 34,000 1,300 0.035 0.105 34,000 1,300 0.03 0.06 45,000 900 0.03 0.09 32,000 900 0.02 0.06
2005 Ro.25 0.75 34,000 1,300 0.035 0.105 34,000 1,300 0.03 0.06 45,000 900 0.03 0.09 32,000 900 0.02 0.06
2006 |R0.3 0.6 33,000 1,500 0.05 0.15 | 33,000 1,500 0.04 0.08 40,000 1,300 0.045 0.09 30,000 1,300 0.04 0.06

0.9 33,000 1,500 0.05 0.15 33,000 1,500 0.04 0.08 40,000 | 1,300 0.045 0.09 30,000 1,300 0.04 0.06

2007 RO.35 | 1 32,000 1,800 0.07 0.21 | 32,000 1,600 0.05 0.1 38,000 1,600 0.06 0.12 28,000 1,600 0.05 0.075

0.8 30,000 2,200 0.1 0.3 30,000 1,800 0.06 0.12 35,000 1,800 0.07 0.14 25,000 1,700 0.07 0.1
2008 RO.4

1.2 30,000 2,200 0.1 0.3 30,000 1,800 0.06 0.12 | 35,000 1,800 0.07 0.14 25,000 1,700 0.07 0.1
2009 R0.45 1.3 30,000 2,100 0.11 0.33 30,000 1,600 0.07 0.14 33,000 1,700 0.08 0.16 | 24,000 1,600 0.08 0.12

1 30,000 2,000 0.12 0.36 30,000 1,600 0.08 0.16 30,000 1,600 0.09 0.18 22,000 1,600 0.09 0.13
2010 RO.5 1.5 130,000 2,000 0.12 0.36 | 30,000 1,600 0.08 0.16 30,000 1,500 0.09 0.18 22,000 1,600 0.09 0.13
2.5 30,000 1,700 0.09 0.27 | 24,000 1,400 0.06 0.12 | 30,000 1,300 0.075 0.15 21,500 1,300 0.075 0.1

2011 /R0.55 @ 1.6 30,000 2,000 0.12 0.36 30,000 1,600 0.08 0.16 30,000 1,600 0.09 0.18 20,000 1,600 0.09 0.13

2012 R0O.6 1.8 30,000 2,000 0.13 0.39 30,000 1,600 0.09 0.18 30,000 1,600 0.1 0.2 18,000 1,600 0.1 0.15
2013 /R0.65 1.9 30,000 2,000 0.13 0.39 30,000 1,600 0.09 0.18 30,000 | 1,700 0.1 0.2 18,000 1,500 0.1 0.15
2014 RO.7 2.1 30,000 2,000 0.14 0.42 | 30,000 1,500 0.1 0.2 30,000 1,700 0.11 0.2 18,000 1,500 0.11 0.16

1.5 30,000 2,000 0.15 0.45 30,000 1,600 0.12 0.24 30,000 1,700 0.12 0.24 18,000 1,500 0.12 0.18

2 30,000 2,000 0.15 0.45 30,000 1,600 0.12 0.24 30,000 1,700 0.12 0.24 18,000 1,500 0.12 0.18

2015 RO.75
2.25 30,000 2,000 0.15 0.45 30,000 1,600 0.12 0.24 30,000 1,700 0.12 0.24 18,000 1,500 0.12 0.18
4 30,000 1,800 0.12 0.36 | 23,000 1,200 0.08 0.16 | 30,000 1,400 0.1 0.2 15,000 1,200 0.09 0.13
2016 RO.8 2.4 30,000 2,000 0.16 0.48 30,000 1,600 0.12 0.24 30,000 1,800 0.12 0.36 18,000 | 1,400 0.1 0.2

2017 R0O.85 = 2.5 30,000 2,000 0.17 0.51 30,000 1,700 0.14 0.28 30,000 1,800 0.14 0.42 18,000 1,400 0.12 0.24
2018 R0O.9 2.7 30,000 2,000 0.18 0.54 30,000 1,800 0.16 0.32 30,000 1,900 0.16 0.48 16,000 1,300 0.14 0.28

2019 R0.95 = 2.8 30,000 2,000 0.19 0.57 30,000 1,900 0.18 0.36 30,000 1,900 0.18 0.54 16,000 1,300 0.16 0.32

2 30,000 2,000 0.2 0.6 30,000 | 2,000 0.21 0.42 30,000 2,000 0.2 0.6 16,000 1,300 0.17 0.5
2020 R1 8 30,000 2,000 0.2 0.6 30,000 2,000 0.21 0.42 30,000 2,000 0.2 0.6 16,000 1,300 0.17 0.5
6 30,000 2,000 0.2 0.6 30,000 2,000 0.14 0.42 30,000 2,000 0.13 0.45 10,800 850 0.1 0.4
2.5 27,000 2,300 0.28 0.75 27,000 2,300 0.25 0.5 27,000 2,300 0.25 0.75 13,000 1,100 0.21 0.63
2025 R1.25  3.75 27,000 2,300 0.28 0.75 27,000 2,300 0.25 0.5 27,000 2,300 0.25 0.75 13,000 1,100 0.21 0.63
6 25,000 2,100 0.26 0.67 25,000 2,100 0.23 0.46 24,000 2,000 0.2 0.65 11,000 930 0.14 0.44
3 24,000 2,500 0.32 0.9 24,000 2,500 0.32 0.9 24,000 2,500 0.3 0.9 14,000 1,400 0.25 0.76
2030 R1.5 4.5 24,000 2,500 0.32 0.9 24,000 2,500 0.32 0.9 24,000 2,500 0.3 0.9 14,000 1,400 0.25 0.76
8 22,000 2,300 |0.28 0.7 22,000 2,300 0.28 0.7 20,000 2,000 0.2 0.65 10,700 1,000 0.18 0.54

2035 R1.75 | 5.2 24,000 2,700 0.35 1 24,000 2,700 0.35 1 21,000 2,400 0.35 1 12,000 1,700 0.3 0.9



CWB {JAlIsEHZR Milling Conditions

REI &/ 7IL=EE R / G2 FUN—RVHR AN
WORK MATERIAL COPPER / ALUMINUM ALLOYS CARBON STEELS / ALLOY STEELS PREHARDENED STEELS HARDENED STEELS
S45C / S50C / SK / SCM NAK80 / STAVAX / HPM38 STAVAX / HPM38 / SKD61
(~325HB) (30~45HRC) (45~55HRC)

BE A-LER AR DEmRE XVERE ap de | OEERE EWEE ap Qe  OEHERE EWEE ap de | OEHRE EWEE ap ae
Model |Radius of | Length | Spindle Feed Axial Radial | Spindle Feed Axial Radial | Spindle Feed Axial Radial | Spindle Feed Axial Radial
Number Ball Nose| of Cut | Speed Rate Depth Depth | 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) = (min™)  (mm/min) (mm) (mm)
4 24,000 2,900 0.4 1.2 24,000 | 2,900 0.4 1.2 18,000 2,400 0.4 1.2 11,000 | 2,000 |0.34 1
2040 R2 6 ‘ 24,000 2,900 0.4 1.2 24,000 2,900 0.4 1.2 18,000 2,400 0.4 1.2 11,000 ‘ 2,000 0.34 1
8 24,000 2,900 0.4 1.2 24,000 | 2,900 0.4 1.2 18,000 2,400 0.4 1.2 11,000 | 2,000 0.34 1

2045 R2.25 | 6.7 ‘21,000 3,000 0.45 1.3 21,000 3,000 0.45 1.3 16,000 2,400 0.42 1.2 10,000‘ 1,900 0.38 1.1

5 18,000 3,000 0.5 1.5 18,000 ' 3,000 0.5 1.5 13,000 2,400 0.45 1.4 9,000 1,800 0.42 1.2
25) ‘18,000 3,000 0.5 155 18,000 3,000 0.5 15 13,000 2,400 0.45 1.4 9,000‘ 1,800 0.42 1.2
2050/R2 8 18,000 3,000 0.5 1.5 18,000 ' 3,000 0.5 1.5 13,000 2,400 0.45 1.4 9,000 1,800 0.42 1.2
12 ‘18,000 3,000 0.5 1.5 18,000 3,000 0.5 13 13,000 2,400 0.45 1.4 9,000‘ 1,800 0.42 1.2
2055 R2.75 8.2 17,000 3,000 0.55 1.6 17,000 | 3,000 0.55 1.6 12,000 2,400 0.5 1.5 8,500 1,800 0.45 1.3
6 ‘16,000 3,100 0.6 1.8 16,000 3,100 0.6 1.8 11,000 2,310 0.55 1.7 7,500‘ 1,800 0.5 1.3
2060 R3 9 16,000 3,100 0.6 1.8 16,000 3,100 0.6 1.8 11,000 2,310 0.55 1.7 7,500 1,800 0.5 1.5
12 ‘16,000 3,100 0.6 1.8 16,000 3,100 0.6 1.8 11,000 2,310 0.55 1.7 7,500‘ 1,800 0.5 15

2065 R3.25 9.7 15,000 3,100 0.65 1.95 15,000 3,100 0.65 1.95 10,000 | 2,200 0.59 1.8 7,000 1,800 0.54 1.6

2070 R35 105 ‘14,000 3200 07 21 14,000 3,200 0.7 21 | 9000 2100 063 1.9 6,500‘ 1800 057 17
2075 R3.75 112 13,000 3300 075 225 13,000 3,300 075 225 8200 2000 067 2 6,000 1,800 0.6 1.8
8 ‘12,000 3300 0.8 24 12000 3,300 0.8 24 7400 1,900 072 22 5,700‘ 1,800 065 2
2080 R4 12 12,000 3300 0.8 24 12,000 3,300 0.8 24 | 7400 1900 072 22 | 5700 1,800 065 2
14 ‘12,000 3300 0.8 24 12000 3,300 0.8 24 7400 1900 072 22 5,700‘ 1,800 065 2
2085 R4.25 127 12000 3300 085 255 12000 3,300 0.85 255 6800 1,800 075 23 | 5400 1700 0.7 2.1
2090 R45 135 ‘11,000 3,400 0.9 27 11,000 3,400 0.9 27 6300 1700 0.8 2.4 5,100‘ 1,600 075 22
10 10,000 3500 1 3 10,000 3,500 1 3 5200 1,650 0.9 27 | 4600 1,500 085 25
2100 RS 15 ‘10,000 3,500 1 3 10000 3,500 1 3 5200 1,650 0.9 2.7 4,600‘ 1,500 085 25
18 10,000 3,500 1 310,000 3,500 1 3 5200 1,650 0.9 27 4600 1,500 0.85 25
2110 R5.5 16.5‘ 9.000 3,400 1.1 33 9000 3400 1.1 33 4700 1,500 1 3 4,200‘ 1,350 0.9 2.7
12| 8400 3,300 1.2 36 | 8400 3,300 1.2 36 | 4300 1,350 1.1 32 3,800 1,250 1 3
2120 R6 18 ‘ 8400 3,300 1.2 36 | 8400 3,300 1.2 36 | 4300 1,350 1.1 32 3,800‘ 1,250 1 3
22 | 8400 3300 1.2 36 | 8400 3,300 1.2 36 | 4300 1,350 1.1 32 3,800 1,250 1 3
2 :
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Note:

+ Decrease the feed rate more than 50% from the milling parameters when slot milling.

+ Decrease both spindle speed and feed rate proportionally when the milling parameters exceed the machine's maximum spindle speed,or when chattering and red-hot occur.
+ Recommend oil coolant for Stainless Steels and Heat Resistant Alloys.

+ Recommend wet coolant for Copper.
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CAUTION

TV REZEIERAVEERICE, tﬂﬁ]xffF@TL@\t)J DT DEETME VR TEOEFRECK RPN, bDIWUD?E%E EEKRRR

BREBLIENBUFEIDT, THTERLLLT LV BELY FIIVESHHGIYTIN S, BURICEEL TR+ TEEL T
OUINICEEMND EERET DT ENBUETDT, & —Ah BIREMBMIF+HTITEL LT

@IV RINEEELIBE. RBULAETEREZTDENBUXRIDT, BURICTERL S

Lo

OILENDEENAR P TEEBEICKUIIHIENNRUEL. TEPRBIZIENHUEITDT. RENN—PREDHREDRESZ CHEAL LTV,
OUHIRHGRBEIRGDEREZRIODTY . KEDOINITRIFHOME. TR, HEAE. THREONTREICEY. NIKMOREEIDEERZEENHIET.
OIRNDNEVEINEDF W EHZE CEAIESV. IBIE (9 1UT) [CEVTRIRNERERE : Sum T EHEHLET,

@FNMDRVIEBBDERAGRIT T RE L
IV RIILVEREROES

OEFESEDHEENBICASBVLSUHTREDHRZBEAL T LTV, HEBEZRVAFBVLSHITVRAIZBERALTILEEN

CAUTION

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

A Advisory for Safe Use of End Mills

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. Recommend setting the runout control value at 5um or below for the small diameter tools

¢1 or below.
@Do not use flammable cutting oils.

Advisory for Regrinding End Mills

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

R ERE:
T140-0013 FRR#a/ | IXFEAH6-17-1
TEL.03-5493-1030(5' 4 ¥)L1>) FAX.03-5493-1014

RETS:
T940-1104 R KREREHEHEIITI2706-6
TEL.0258-22-2620(f) FAX.0258-22-0045

REZ%
TEL.0258-22-0030(ff) FAX.0258-22-0022

R T
T954-0076 #mRRimH==H13-1
TEL.0258-66-0800(ff) FAX.0258-66-0801

JERIRESRAR:

T370-0052 B#¥FEEBIETEII46- 28 LEIETELI5M5B-15%

TEL.027-310-1195 FAX.027-310-1196

e S0
T411-0951 B#lHRERREM R RETEIE3-4-5
TEL.03-5493-1030 (Kt EXEE® FAX.03-5493-1014

TIERA
T446-0056 BHRLMH=TZHMET2-1-1 SHDREILZ2F-A
TEL.0566-79-0147 FAX.0566-74-9990

BEHEESRM:

T491-0912 BHR—ZAE#4E1-2-8 Zvl—=LIL8F
TEL.0586-43-2900(ff) FAX.0586-43-2899

ARRESEFR:

T532-0033 KBRAABRATEN IX#E3-9-14 EAV=ELIL3F
TEL.06-6392-3159(ff) FAX.06-6392-3169

ERE%E:

T812-0016 EMIEMMIELXELEREL-3-9 7/\UFUR86 2075

TEL.092-292-8811 FAX.092-292-8810

U.S. UNION TOOL, INC.

(U.S. HEADQUARTERS)

1260 N. Fee Ana Street, Anaheim, CA 92807 1817 US.A.

Tel: 1-714-521-6242 Fax: 1-714-521-864

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

1805 Little Orchard Street, Suite 120, San Jose CA 95125 US.A.
Tel: 1-408-982-0205 Fax: 1-408-982-032

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

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

No0.9-10, 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.
140 Paya Lebar Road #08-17, AZ @ Paya Lebar,SINGAPORE 409015
Tel: 65-6846-9309 Fax: 65-6846-0197

UNION TOOL (THAILAND) CO., LTD.

55/73 Moo 15 Bangsaothong Sub-District, Bangsaothong District,
Samutprakarn 10570 THAILAND

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

ufion\ 9 = W ket

https://www.uniontool.co.jp
R OEMPESHVWEHOEETFEET

o 0120-60-2620

S0FR5:9:30~12:00,13:00~16:30 (1. BEe. %8, #it kB %Ek<)

FAHIOTROLEE. FEBLUICERETZIENHUFTOTITEILEEN
Price & Specifications are subject to change without notice. o
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