Tungsten Garbide End Mills £ o s
UNIMAK Series

Hard Brittle Materials
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Diamond Coated 2 Flute UDC Series ==’»,UDC
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Total 16 Models High-grade Ball End Mills
A2
L57HE T Dc I.B F I EL—ROY IRy R—IVIVRIIL
Total 57 Models High-grade Long Neck Ball End Mills
£308E u D c I.Rs F NIU—ROYIRYISIFAIVRII
Total 30 Models High-grade Long Neck Radius End Mills
UDCB i
Total 14 Models Ball End Mills
237 BE u D c lB OV Iy IR—ILIVRI)
Total 37 Models Long Neck Ball End Mills
£ 30 8% D l R OYIRxvISITPATIVRIIL
Total 30 Models Long Neck Radius End Mills
2o8mE 62 D Mx RUL
Total 28 Models Drills
210HE UDC'I' fatyIbI8
Total 10 Models Thread Mills
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Revolutionary Diamond coating offers excellent cutting performance

Features

1 RBDAAVENRD—T4245 ' UDCO—hF! 3—5 7 BABHRS
A Strong and Powerful Diamond Coating - UDC!! Coating Patented in Japan

SRR AV EVNRIRERA !
REEDESEHE. TLTEEN !

Special high-performance Diamond film.
A new Diamond coating developed to improve hardness and durability, with outstanding adhesion to the cutting tool.

SERNHRI MY EFRIREZRA!

Features of special high-performance Diamond film!

TIANTAMIE BT E M - THEEFEMELLE

Sandblasting tests the film adhesion and wear resistance

A=FY—ILDFAVYEVRKRIEE, BACVDIAIZKY
%, o = = s [ —t — |/
@0\?300 UNION TOOL é;é{;;%;??é%g% BESh, SREECHEEICEVETHEMEFREES
= — ) R ~ b /7 3 4 —
13 The fim s sandbasted and ALEY, SbIc, REOMMERENETH2ET
2 its resistance to peeling ) e R o ie .
Y 2 200% measured by time EELHUEZRENICSO-RERI(VEVNRESL
25 e — HFIREARL. FLOMEREOM LEERLELE,
gg fth#t Competitor
2% 100% — = - UNION TOOL's Diamond film that coated using the hot filament
85 ol CVD method is developed to improve hardness and durability,
%§§ with outstanding adhesion to the cutting tool. Using fine particle
0% : composition control, the UDC coating has dramatically improved
DIACOAT  UDC A B ¢ = hardness and durability.

o BHHITRZ<, YIHIAHEE T VM-40 (90HRA)

Direct Milling of Cemented Carbide - No Grinding!

BESEZVHILIGE. UUCTRIMREAA—DLETA - - -

The normal expectation when milling Cemented Carbide would be a powdered swarf....

UDCB THEUAHZLI-5HE. BEAETLHMERAFREBRREOUMYKTABEENET !
By using a deep cut into the Cemented Carbide, UDCB creates a “fan shaped” chip, just like cutting steel!

UDCB R0.5 R—JLTURIIL
UDCB R0.5 Ball End Mill

EATIE Tool UDCB 2010-0700 (R0.5%0.7)

B4 %€ Cemented Carbide
VM-40 (90HRA)

UDCB D H1Y<T HEH (a) YIYKTRE (h—ILLI=A4ED) E#5&EE Spindle Speed 30,000 min™
UDCB chip evacuation (a) Inside view of a curled chip (surface side)

#HHI4 Work Material

Z*EE Feed Rate 300 mm/min

BAROYAAES @p Axial Depth | 0.1 mm

........ s L : #—52k Coolant I7J0— AirBlow

0.150mm

PYFHAX (b) BIY<FZE@ (F<LEMAED
Chip size (b) QOutside view (tool / rake side)
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“Cutting” Cemented Carbide is achieved using the latest Diamond coating - UDC

3 BT & UDCB [CX BRI I D ELER VM-40 (90HRA)
EDM and UDCB Direct Milling Comparison

[(E7/L7—X] RIDMIESF (REYRRK) eBEELLEEEOSE
[Case Study] Simulation of deep pocket milling with UDCB R3

UDCB R3 R—JLIVRIIL

BEeE FRYBK T—/ ARy

UDCB R3 Ball End Mill

Deep tapered circular pocket milling on Cemented Carbide

Work Sample Work Size MIHIURIIL After milling

VM-40% 1A C1.4ccin T !

One tool-Milling VM-40-removed
1.4cc of material!

MITaRR(¥) INTEERE (h)
Machining Cost Cycle Time
I W
80,000 @ MI 2Rk Machining Cost 6 /—[ UDCB ﬁﬁ@} ) JI\ Advantages %
70,000 + =@ /ITEsM Cycle Time
PTBSRS 80%5T4% 1° K I TEERE 80% %
60,000 - AIZOX b 60%HE *7JI]I:IZI~60%¢1IJ,U£
Reductions with time and cost savings:
50,000 - 80% cycle time and 60% machining cost reduction | 4 *ﬁ& gﬁj@ 75\7‘6~L\ (Fz“%ﬂu IH#FEﬁ 75\%_1.l%4ﬁ-t%6>
40,000 |- 13 * TERREA A L
30,000 + + 80% cycle }ir_ne reduction .
12 + 60% machining cost reduction
20,000 - + No substrate damage
10,000 - 11 - Reduces polishing time - unlike EDM
+ Excellent accuracy of the finished part
0 0 o J
MEMT EREYMT
EDM Direct Milling
[AE /T EDM] [£1#150 T Direct Milling]
HE/bMHE | Bifi(Y | &5 ) |INIEMEGN) WE/EFE | BE ) | §E 0 | IERE (h)
Qty/h  |Unit Price| Total |Cycle Time Qty/h  [Unit Price| Total |Cycle Time
. | & Tool 3 3,000 9,000 - T E Tool (UDCB) 1 17,500 | 17,500
ﬁ;&ﬁgﬁﬁk ## Material 1 2,000 2,000 ) Milling <> Machine 1 5,000 5,000 1
Copper [ 23>, Machine 2 5000 | 10,000 Carbide ') T4 Operator 1 8000 | 8000
Electrode
AI# Operator 2 8,000 16,000 &&t Total 30,500 1
KEMNT <Y Machine 3 5,000 15,000 3
EDM AI# Operator 3 8,000 | 24,000
- #ERATIE Tool UDCB 2060-0420 (R3x4.2)
S Total 76,000 ° #WEI# Work Material #BiEA& £ Cemented Carbide VM-40 (90HRA)
[El#53% E Spindle Speed 20,000 min"!
Z£YEE Feed Rate 200 mm/min
EJ_'D?B ARDOYIAAHRERSp Axial Depth 0.2 mm
ARRZY I TBE EBEHROYHAHFES e Radial Depth | 0.4 mm
Deep Milling Video 4—5k Coolant I77A— AirBlow
MIEER Cycle Time 52 min
fx%4k1E Material Removal Amount 1,400 mm® (1.4 cc)  26.9 mm*/min




FYU=Z123 :mi‘ﬁa KF (Fine) &(& "F (Fine)" Series offers

O LFBOBREDREENE  (1)Seamless surface finish

"F (Fine)" Series Advantages Q@I)\RIF O @Minimized edge chipping
ONIFRESEDILK (3More material removal amount
. J
Vi (O)- TIAVN
Chip pocket designed
v =TI Y1PEYRI-h
Sharp cutting edge New UDC
with special Diamond Coating
treatment
@Y +—TR " e
oz @ﬁ_sl.ﬁi@%ﬁ/ﬁ
Sharp cutting gss'f’ggg;k:;
CC ) tool tip
EEEHE How to Choose
BEsENIoMNPERZMZEZWN BESEEMLITE - TREEHKEHRTUHLEV
Initial Cost Saving Better Surface Finish / Longer Tool Life
ih—JL Ball UDCB/UDCLB ih—JL Ball UDCBF / UDCLBF
537 X Radius UDCLRS 537 X Radius UDCLRSF
BEA4E YIHIEH UDCBF R0.5%0.7 R—)LITURIIL VM-40 (90HRA)
Cemented Carbide Cutting Resistance Comparison using UDCBF R0.5x0.7 Ball End Mill
80 UDCB 2010-0070 (R0.5x0.7)
8UDGB {EFTA Too UDCBF 2010-0070 (R0.5%0.7)
§ 60 r ” ) #BIEA % Cemented Carbide
.45*3 aUDCEF HWHIF Work Material VM40 (90HRA)
f_f* é Z 40 t [El#5;2 & Spindle Speed 30,000 min”*
:'u?:_“ 2 HYEE Feed Rate 300 mm/min
B 20 | AR OLIAHES @p Axial Depth 0.1 mm
° 9—3>k Coolant T778— (JRJL) Air Blow (Nozzle)
° XA Y A Z AR
X Direction Y Direction Z Direction

PN AN DLFFRNIE I LY YA E K& (B R !
Special treatment on cutting edge reduces cutting resistance!
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ftEFENREZSE

Seamless surface finish

AN =_ 9 ° I/ < yR=
Eﬁinﬁ d)zo T—/\ 15 ﬂ'ﬁ'lk - UDCBF R05%0.7 7R }[/IJI“\M/ VF-10 (93HRA)
Cemented Carbide ¢20 15° Taper milled with UDCBF R0.5x0.7 Ball End Mill

Milling Examples

UDCB 2010-0070 (R0.5x0.7)
=]
BATR Tool UDCBF 2010-0070 (R0.5x0.7)

HEIH Work Material A% Cemented Carbide

UDCB : IhADa—Fao T 8L, VF-10 (93HRA)

MIEICRENFEE . - —

UDCBF - ¥—AmMTECHamEtany |k spnde Speed 50,000 min

UDCB: Coating damage on cutting edge [ 2Y#E Feed Rate 300 mm/min

EJaSJ(S:GéSF mLiJIlinfg gap. B . Jont AR OYAHRE o Axial Depth 0.05 mm

: Uniform surface with excellen ; -

dimensional accuracy. FRAFADEAHFS e Radial Depth | 0.02 mm
9—3>k Coolant I778— (VX)) Air Blow (Nozzle)
MIEER Cycle Time 55 min 5 second

I A
Milling direction

15um BE 15um
m;“_ S
FRNEEE THIRNEE
-15um Form accuzcy UDCB UDCBF -15um Form accu:’;cy

« MIHME

Milling direction J/\NR (T D
Minimized edge chipping

I sl & L s SR
BEEE HAIF O ARIFLER UDCBF RO5X 07 R—ILIVEIL  \u 40 90HRA)
Cemented Carbide Comparison of Edge Chipping using UDCBF R0.5x0.7 Ball End Mill

- " . )
#WHEI# D3/ R+ Edge chipping on work material N UDCB 2010-0070 (R0.5%0.7)
L dubfade friehacs SRS UDCBF 2010-0070 (R0.5x0.7)
’ : #BIEA £ Cemented Carbide
HHI% Work Material VM40 (90HRA)
[El#53%E Spindle Speed 30,000 min”!
#Y#EE Feed Rate 300 mm/min

A RO AAES p Axial Depth 0.02 mm
EEHRDYIIAHEE Qe Radial Depth | 0.05 mm

49—k Coolant T778— (JRJ) AirBlow (Nozzle)
{AlE@ Side
MIBREEDIK
UDCBF More material removal amount
3 HBEEE FMIICHITS UDCBF - UDCLBF DRRERIRLLE VM-40 (90HRA)
Cemented Carbide Material Removal Amount Comparison on Roughing using UDCBF & UDCLBF
500 UDCB 2010-0070 (R0.5x0.7)
UDCBF 2010-0070 (R0.5%0.7)
200 - #EATE Tool UDCLB 2010-0250 (R0.5x2.5x0.7)
UDCLBF 2010-0250 (R0.5%2.5%0.7)

UDCLB 2010-0400 (R0.5x4x0.7)
300 UDCLBF 2010-0400 (R0.5x4x0.7)

P& Z14F& Material Removal Amount

E : ) #BiE &£ Cemented Carbide
€ 200 A WHIF Work Material VM40 (90HRA)
100 | E&®E Spindle Speed 30,000 min"
I_l I—I I_I #£Y)&E Feed Rate 300 mm/min
0 AR OYIAHFES Gp Axial Depth 0.05 mm
UDCB UDCBF UDCLB UDCLBF UDCLB UDCLBF £EHAOYIARREE 3o Radial Depth | 0.25 mm
2R HHE 2.5mm HHE 4.0mm

All Flute Effective Length Effective Length =352k Coolant T778— (/X)) Air Blow (Nozzle)




Vi) A ~ /-1 s‘_ ~ \\:
BEAE FYIMIR UDCBF R0.5X0.7 R—ILIURIL  yu 40 90HRA)
Cemented Carbide Indexable Insert Mold milled with UDCBF R0.5x0.7 Ball End Mill

FT HEFmMT

Roughing Finishing
FEAIE Tool UDCBF 2010-0070 (R0.5%0.7)
HHIF Work Material HBEAE Cemented Carbide VM-40 (90HRA)
[E%53E & Spindle Speed 30,000 min™
EYEE Feed Rate 300 mm/min
A ROYIAMES @p Axial Depth 0.05 mm 0.028 mm
EEHRDYIAHEE Ge Radial Depth 0.25 mm 0.02 mm
J—5Vk Coolant T778— (/X)L) AirBlow (Nozzle)
IIEER Cycle Time 43 4 43 min 285 17 % 2 h 17 min
FrEATE Material Removal Amount 86.3 mm® 12.0 mm?®

XFE - EFMITE 1 AR, A5t 2 &EBE One End Mill for both roughing and finishing processes. Total 2 tools are used.

RMIEOTE ftEifmI%nNIE
Tool after roughing Tool after finishing

BUDCBF 2kt EIfE#ME Surface Roughness

Ra: 0.051 um
Rz:0.399um

Ra: 0.068 um
Rz:0.520 um

Ra: 0.054 um
Rz:0.408 um

! H4 X Size : 20mm x 20mm x 10mm

PR s , . UDCBF
. \)"rg:o\\\o"‘“ T EFMIHEDT—S Work sample after finishing Fo TR T EE
UDCBF Series
Indexable Insert Mold
Milling Video

2! el
Rt L& Surface filE Side

\




SN THE L ) BERTAE |
Available from
3axis machine !

5 BEEE "N)LX7EEMIEH UDCLB/UDCLBF R1:R1.5:R2 VU-70 (83HRA)
Bevel Gear on Cemented Carbide of VU-70(83HRA) milled with UDCLB / UDCLBF R1 + R1.5 * R2

[1hE : %A &4t &G Y ATLX CAD/CAM : CAM-TOOL]

FRAIE 16 A, 15BRTHNIST UDCI;E,Q)U[/E;S;BHEIEQEEE% Y

The number of tool used for processing was 16
pieces, and the processing completed in 15 hours. ) ,U,DCLB / UDCLBF .
Direct milling for Cemented Carbide

Milling Video of Bevel Gear

9=k IFTE— T—9HAX :p44 x 12.75mm
Coolant : Air blow Work Size

[fT 7B+ X Milling Process]

o EERE | EYEE ap Qe T EIFHR IEARY | MIEERE
o E—R 8 P q .
MﬁjljiﬁgEMctde ﬁ}?'rilcilﬁ Sspr;gglf l;e;g DA;FIJ?* Féii'til Stock Quantity | Cycle Time
(min™) (mm/min) (mm) (mm) (mm)
= UDCLB 2040-0800 (R2 x 8) 8,250 300 0.5 0.2 0.03 3 2:12:31
Roughing UDCLB 2040-1000 (R2 x 10) 8,250 300 0.5 0.2 0.03 2 0:29:24
thy UDCLB 2030-0600 (R1.5 x 6) 11,000 280 0.38 0.15 0.03 1 0:22:33
Roughing UDCLB 2030-1000 (R1.5 x 10) 11,000 280 0.3 0.15 0.03 1 0:23:27
it UDCLB 2030-1000 (R1.5 x 10) 11,000 280 (0.005) - 0.015 1 1:08:35
Semi-finishing UDCLB 2030-1000 (R1.5 x 10) 11,000 280 (0.002) - 0.005 1 1:36:52
UDCLB 2020-0600 (R1 x 6) 16,500 420 0.12 0.05 0.015 1 0:52:28
FRERY UDCLB 2020-0800 (R1 x 8) 16,500 420 0.12 0.05 0.015 1 0:49:56
Corner finishing
UDCLB 2020-0800 (R1 x 8) 16,500 420 0.09 - 0.005 1 1:09:32
UDCLBF 2020-0800 (R1 x 8) 20,000 200 - 0.12 0 1 0:41:20
HET UDCLBF 2020-0800 (R1 x 8) 20,000 200 (0.001) - 0 2 3:39:54
Finishing UDCLBF 2020-0800 (R1 x 8) 20,000 200 0.09 - 0 ] 0:34:00
UDCLBF 2020-0800 (R1 x 8) 20,000 200 - 0.08 0 1:04:00
&t 16 15:04:32

6 NAUFLABESS (0HRA ~ ) UDCB R0.5: R1 R—ILIVRIL LYRTLAMIES]
Binderless Cemented Carbide (9OHRA~) Lens Array milled with UDCB R0.5 & R1 Ball End Mills

SERNTHICKYEmESFEEICNT

5 axis machining provides high quality curved surface.

[ ST ESR - 8 B5RY 49 5 )
A n

ctual cycle time: 8 h 49 mi

H—5vok: TFJO—
Coolant : Air blow

H 4 X Size : 25 mm x 25 mm

[MT 7O+ X Milling Process]

YIHIE— @EATA BLaeds | e | en || & upcs
Milling Mode el Splndle_z %peed Feed Rgte Axial Depth | Radial Depth LY X7 AT EE
(min™) (mm/min) | (mm) | (mm)
Lens Array
FEmEmpERNY | UDCB 2020-0140 (R1x 1.4) | 30,000 300 |01 | 03 Milling Video
Z-Level High Efficiency Roughing .
EEmYELMT
Z-Level Re-machining UDCB 2010-0070 (R0.5 x 0.7) 30,000 300 0.05 0.2
SEALNIT
Curve Control Along Surface UDCB 2010-0070 (R0.5 x 0.7) 30,000 300 N 0.02
Z%L'%ﬁ1i4:.‘f . UDCB 2010-0070 (R0.5x 0.7) | 30,000 300 -
-Level Finishing
FEMmLLf UDCB 2010-0070 (R0.5 x 0.7) | 30,000 300 -

Z-Level Finishing




EREYMICOLERY !
Super durable
deep milling!

BEAE ANJYOE27]4 UDCLB R05X5+R05X2 AV #yIR—ILIVRIL VF-20 (92.5HRA)
Cemented Carbide Hexalobular milled with UDCLB R0.5x5 & R0.5x2 Long Neck Ball End Mills

T &EH I I%E2 I3
Milling Conditions Process 1 Process 2 Process 3
bi9)1 FMmT HEFMT
FE35mMm ET FEE6mMmET Finishing
Roughing Roughing
Max 3.5mm depth Max 6mm depth

KIMNTEDEETY
% After finishing process

FATIE Tool UDCLB 2010-0200

UDCLB 2010-0500

#HEI# Work Material

HBRMKFHBIEAS Super Micro Grain Cemented Carbide

VF-20 (92.5HRA)

[B1%55% E Spindle Speed 30,000 min™

% Y#E Feed Rate 300 mm/min

BAROUIYIAAFES ap 0.05 mm 0.03 mm
Axial Depth

HEAROYYAHRE e 0.3 mm 0.25 mm 0.005 mm
Radial Depth

2—>>k Coolant T770— Air Blow

MIBEsME Cycle Time 58 min 64 min 34 min
FREATE 3 3 3
Material Removal Amount 152.8 mm 120 mm 1.6 mm

RO.5/R—)LIVRIJLTMNITRS 6 mmET
DFRYE. BEAL MR YIYRAAT
EHLFEL=,

RO0.5 ball End Mill reaches deep into the
pocket (6 mm) with a great depth of cut.

uDCLB
AJHOEATHRMIEE
Hexalobular Milling Video

YAX 9 FEE6 mm
Size: 9, 6 mm depth

Total : 156 min
Total : 274.4 mm?

BELOIZCOMHS !
HIMdp02mm! !
Diameter 0.2 mm !
Carbide micro pin.

8 Eﬁiéﬁ ﬁ']lllﬁ@lk UDCLB RO5 X5 D‘Jﬁ‘*‘y7l ;_)LI:/FEM/ VF-20 (92.5HRA)
Cemented Carbide Micro Needles milled with UDCLB R0.5x5 Long Neck Ball End Mill

HA4X :6x6xFEE5mm
YAX(EY) : iR 0.2mm FE 5 mm

BT 0.34 mm

Overall size : 6 x 6 x 5 mm depth
Pin size : Tip diameter: 0.2 mm Pin length: 5 mm
Root diameter: 0.34 mm

@
FE~25mmET
Max 2.5 mm depth

RS~ 50mm&ET
Max 5.0 mm depth

HEAIE Tool

UDCLB 2010-0500 (R0.5%5 mm)

#HHEI# Work Material

VF-20 (92.5HRA)

HBARMHFHBESE Super Micro Grain Cemented Carbide

[EE5:E E Spindle Speed 30,000 min™
#VYEE Feed Rate 300 mm/min
A RO Y)Y AA RS p Axial Depth 0.1 mm

EEHRDOYYAHFES ge Radial Depth 0.05 mm 0.05 mm (@ Bottom 0.02 mm)

9—3>hk Coolant I770— AirBlow

MIEERE Cycle Time 52 min 39 min

BE{kFE Material Removal Amount 80.1 mm® 76.5 mm®
HOOTEIA. BEt2AEA

One tool for @ and @. Total 2 tools are used.



LN DL, FEMNT !

Mirror surface finish
with zero pits!

Eﬁié% UDCLRS ¢ 2X CR005 X2 D‘/ﬁ*“/73’)7ZI‘JFE}b VM-40 (90HRA)
Cemented Carbide UDCLRS ¢ 2xCR0.05x2 Long Neck Radius End Mill

EEDIKE

@u%?;i?[g@ £ EIFINI# After Finishing Bottom Surface Quality

Side Milling Video

I &4 FEMIEH TEFEE if % —
Milling Conditions Roughing Parameter Finishing Parameter HZJ:H’IIDI{&G)U . 7 .
Work sample after finishing
FEAIE Tool UDCLRS 2020-005-020
HWEIH FBARMAFHBIESE Super Micro Grain Cemented Carbide
Work Material VM-40 (90HRA)
[E5;%E E Spindle Speed 20,000 min™ 20,000 min™
XY #VYEE Feed Rate 750 mm/min 100 mm/min
HWARDYIYIAHFES ap 0.9 mm 0.01 mm JE@E | Bottom Surface
Axial Depth ’ 0.9 mm {AIE{l Side
FEARDUYIAHFES Qe
Radial Depth 0.01 mm 0.01 mm
49—k Coolant I77J0— AirBlow A4ILZRE Oil Mist Ra: 0.010 « m (10 nm)
0.01 mm JE 8 Bottom Surface Rz: 0.078 um (78 nm)
MIH4A4X Miling Size 10 mm x 8 mm x 1.8 mm 0.05 mm {EIE#] Side HYbATEK :0.08 mm
(0.01 mmx5[&] Times) Cut-off length : 0.08 mm
SOLEERE Milling Distance 16 m -
B iAEE s _ Ra: 0.069 um
Material Removal Amount 144 mm Rz: 0.535um
AYvbA 7K 1 0.25 mm
X - HEFMITEN A, BFH2FXER TRREHLEK Overhang : 15 mm Cut-off length : 0.25 mm

One End Mill for both roughing and finishing processes. Total 2 tools are used.

BEEZIFLeRL !

Versatile coating ! *

10 TIEF - DIAZT AYHOE2THIK UDCB RO.5X0.7 R—LIVRI)L
Alumina / Zirconia Hexalobular milled with UDCB R0.5x0.7 Ball End Mill

*Designed for the materials stated in the application chart of each series.

ANYHAOEASHIR HA4X: p9xFEE2.2mm

Hexalobular Size : $9 mm x 2.2 mm depth
EATE Tool UDCB 2010-0070 (R0.5 x 0.7)
#WHEI# Work Material T IV3F ALO, Alumina [ ¥)LA=7 Zr0,Zirconia
_“ﬁ:’ [E#5;E E Spindle Speed 30,000 min™'
N #%YEE Feed Rate 300 mm/min

AR OYIYAHFES Gp Axial Depth 0.05 mm
EEHEDYIYIAMHREE Qe Radial Depth | 0.05 mm

w 9—3>k Coolant I778— (/X)) Air Blow (Nozzle)
o - - - IEERE Cycle Time 98 min
TILEF AOs vIaAZ=7 Zr0;, B k3E Material Removal Amount 88.4 mm® 0.9 mm*min

Alumina Zirconia



2HA 2Flutes BESE - BRMINIANCSL—RR—ILIY RSV High-grade Ball End Mills for Cemented Carbide and Hard Brittle Materials

——————

5 EMITE —
uDC [ | ] J'P’Jag 20’1;75;_1 Bt= BAYFETES
o Shenk Dia Additional 4 models | | Patented in Japan
0 0/-0.005 | Launching in January 2017

B4 X Size R0.1~R3

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

%@ | B2 | U\ T BB | PLSE8|J50rAk| B B | 5A\DBE| 75U5% | BWRES | BEGS | EEHM
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-METALLIC)
S50 | SK/SCM | NAK | ~ssHRG | ~60HRC | ~ 70HR PLASTICS ALLOYS VATERIALS
§556 | sUs | Hpw | ~SSHRC | ~BOHRC | ~T70HRC

O % | 9

XERM €SI v IR (PIVZF. IWDAZTPRE). HSRBEE
Hard Brittle (Non-Metallic) Materials: Ceramics (Alumina, Zirconia, etc.), Glasses and etc.

BESE - B ZIHITEDR—ILIY RZ)L (UDCB D E#R/—Ta ),
WRUIMIREY A VEY R—O—F ¢« I UDC ZHRAL. ITIFREFEZXIECHL,
R—IVSERICERIFTEBICK D hEEDiE EIFEZRER.

FINAICETRMEZREL . WEIO D) RIS PEREZRARICIIFE L. Sih S EFMIICEL <&

KM

E Ball type End Mills for milling Cemented Carbide and Hard Brittle (Non-Metallic) Materials. Upgraded version of UDCB.
= New Diamond coating and flute design increase material removal amount.
a Chip pocket designed on tool tip improves the surface finishing quality.
73 Special cutting edge treatment helps to avoid the edge chipping & level gap.
Recommended to use on semi-roughing & finishing process.
i\ UDCBF 2008-0056 [ ¢ 8R \Bta YU sF—BEERTT.
rak peey & iy od—— D 3 Do EOTFHIORESAATRAL TREBLTES L.
e B a1 NWRESTRE NI or S0 Y TBET—H DEMIC TR S,
l — L The shank taper angle shown is not an exact value and to avoid
#001 ¢ D0.797 R+0.003/0.000 L contact with the workpiece, we recommend the user controls the
N precise value of this angle. Shank taper angle should not make
FNIVZKBIONRERBELZLEHLTHNET, contact with the work piece.
BRI BTSN,
Diameter and Ball R accuracy measurements are printed on
the label to support High Precision milling.
BEt 16 242 Total 16 models 841 Unit (mm)
BiFE R—JL$E AR Vv IOT—I\B 2R VIR TEf
Model Radius of Length Shank Taper Overall Shank Price
Number Ball Nose of Cut Angle Length Diameter
R 2 Bta L @d ¥
UDCBF 2002-0014 RO.1 0.14 16° 50 4 47,000
UDCBF 2003-0021 RO.15 0.21 16° 50 4 47,000
UDCBF 2004-0028 RO.2 0.28 16° 50 4 42,800
UDCBF 2005-0035 R0.25 0.35 16° 50 4 42,800
UDCBF 2006-0042 RO.3 0.42 16° 50 4 38,400
UDCBF 2007-0049 R0.35 0.49 16° 50 4 38,400
UDCBF 2008-0056 RO.4 0.56 16° 50 4 38,400
UDCBF 2009-0063 R0.45 0.63 16° 50 4 38,400
UDCBF 2010-0070 RO.5 0.7 16° 50 4 38,400
UDCBF 2012-0084 RO.6 0.84 16° 50 4 38,400
UDCBF 2015-0105 R0O.75 1.05 16° 50 4 38,400
UDCBF 2020-0140 R1 1.4 16° 50 4 38,400
UDCBF 2030-0210 R1.5 2.1 16° 60 6 42,300
UDCBF 2040-0280 R2 2.8 16° 60 6 42,300
UDCBF 2050-0350 R2.5 35 16° 60 6 42,300
UDCBF 2060-0420 R3 4.2 — 60 6 42,300

XOBIEE  Additional model



UDCBF tIHIZ&f42R Milling Conditions

Gl #BIESE (287HRA) / tElEtt iBiESE (<87HRA)
WORK MATERIAL CEMENTED CARBIDE (=87HRA) / HARD BRITTLE MATERIALS CEMENTED CARBIDE(<87HRA)

BE AR IR EEEE  XDEE  XGXDRE2 ap ae CEEE — XDEE  GEDEE2 ap Qe
Model | Radiusof | Length | Spindle Feed sFeed Axial Radial Spindle Feed %Feed Axial Radial
Number | Ball Nose | of Cut Speed Rate Rate 2 Depth Depth Speed Rate Rate 2 Depth Depth

(mm) (mm) (min™) (mm/min) ~ (mm/min) (mm) (mm) (min™) (mm/min)  (mm/min) (mm) (mm)
2002-0014 RO.1 0.14 30,000 100 10 0.01 0.01 30,000 100 10 0.01 0.01
2003-0021  R0.15 0.21 30,000 125 13 0.015 0.03 30,000 125 13 0.015 0.03
2004-0028 R0.2 0.28 30,000 150 15 0.02 0.08 30,000 150 15 0.02 0.08
2005-0035 R0.25 0.35 30,000 175 18 0.025 0.11 30,000 175 18 0.025 0.11
2006-0042 R0.3 0.42 30,000 200 20 0.03 0.14 30,000 200 20 0.03 0.14
2007-0049 R0.35 0.49 30,000 225 23 0.035 0.17 30,000 225 23 0.035 0.17
2008-0056 R0.4 0.56 30,000 250 25 0.04 0.19 30,000 250 25 0.04 0.19
2009-0063  R0.45 0.63 30,000 275 28 0.045 0.22 30,000 275 28 0.045 0.22
2010-0070  R0.5 0.7 30,000 300 30 0.05 0.25 30,000 300 150 0.35 0.075
2012-0084 RO0.6 0.84 27,500 275 36 0.06 0.26 25,000 250 125 0.42 0.09
2015-0105 R0.75 1.05 25,000 250 45 0.075 0.27 19,000 190 95 0.525 0.12
2020-0140 Rt 1.4 20,000 200 60 0.1 0.3 12,500 125 60 0.7 0.15
2030-0210 R1.5 2.1 20,000 200 100 0.15 0.3 9,000 280 140 0.38 0.15
2040-0280 R2 2.8 18,000 180 90 0.175 0.32 7,200 280 140 0.5 0.2
2050-0350 R2.5 35 16,000 160 80 0.225 0.31 6,000 330 170 0.6 0.25
2060-0420 R3 4.2 15,000 150 75 0.3 0.3 5,500 280 140 0.65 0.28

CORHROBEGEICOWVWTIE. VF-20, VM-40, VC-70, VU-70 (CIS ##18) %Z. BIEMICOVWTRZILZFZHEIERLTED. tHIRHDEZZRITHDTT.
MIY SBEEECERMOBEICKD., TEHFMICENHDET,
KEONMITE. BEaE. BREMOME. MIRRK. Bk, FMEEOMIRREICKD. NIRORBELHUELLEDBENGDET,

These milling parameters are based on VF-20, VM-40, VC-70, VU-70 (CIS standard) for Cemented Carbide, and Alumina for Hard Brittle Materials. These are for reference only.
Tool life may differ depending on the type of Cemented Carbide / Hard Brittle Materials.

For best result, fine parameter adjustments may be required, depending on the materials of Cemented Carbide / Hard Brittle Materials; milling shape and strategy; machine rigidity
and spindle capability.

EDRE 2 | 7T O—F PEGBEIOXDRE

Feed Rate2: Approach and *Connection links.
*Connection links feed rate when changing from one engagement point to the next.

Qo | WEEAIDEHAGREE (mm)

(g_w_ 8 BEFEOTBAHEE (mm)

—— @ : Axial Depth (mm)
Qe @ : Radial Depth (mm)

&% :

- PJHERFIDARZE V2D, BIEDEVER TOITIEHETEE A,

- NITHETDSEREGR 2TV, FMOBUNREL THSIMIZRIEL T IEEL,

- TROREHURIFRERE LT ZE L,

cA=F A VIDDEFRDO Y vV IBIETF v v F VT LIENTLEE V. AEDRNODKREL B oD, TEMRIFBLEDIENHDET,
- IITHETORNEDRNEEE L. NSWRNTMIZREL T EEL,

- P 7O—FIFMERNB U IEANU AL ZHER LRI (ERIAERE 5 UTHER) .

- BEEEZ TP P55, XDEEBEUEETTFTILE0,

- BESGEMNICSVWCE. I7JO0-—DNREIEBEHEE>FLIIH. HEEIRPA LS X MEATESRT.

- BRI TICHEWVTIE. KAMIEIHZE#ELERT .

WM IC K O TIFND K FHNEVNCTEDBDERIDT, T7TO—PI—5Y hEMIRICERCHEL. 81D K FERELTLILEE L,
c MTRRIC K O TIIKREDNHD T EDNSHDERI DT, HEAPRNICTERLEE,

- )0 K FPHEDMEICASENL SIS, REDDRQPIYRIBEZHTERLTIIEE,

- Y10 < FPREN I THEDHEERRICA DIATHREMNSH D FTTDT. BIEHREHERLET .

Note:

- This application requires a high cutting force. A machine with poor rigidity and high vibration is not recommended.

- Allow sufficient machine and spindle warm-up time for stability and to remove any expansion of the main spindle before running the program.

- Tool setting length should achieve the least possible overhang.

- Avoid contact with the coated area of the shank. This will prevent tip vibration and tool jamming in the collet / holder.

+ Run-out and vibration should be checked dynamically at the tool point while mounted in the machine and both should achieve the lowest level possible.

- Use an inclined or helical approach (Recommended inclination angle: <5 degree).

- Decrease both spindle speed and feed rate proportionally.

- Air blow is highly recommended for longer tool life. Both oil mist and oil coolant are alternatives.

- Recommend water soluble coolant for Hard Brittle (Non-Metallic) Materials.

- When milling some work pieces, heavier chips may be created. To evacuate these chips it is important to accurately position the coolant nozzle on the milling part.
- Remove chips to prevent heat generation and ignition during milling process.

- Protective gear, such as safety glasses and face guards are required when milling.

- Chips / dust generated while milling can have adverse affects on the machine parts if they are not properly evacuated. Take steps to assure proper evacuation.



28N 2Flutes HESS - BRHMINIRNMJL—ROYI Ry IHK—IVIY R3]V High-grade Long Neck Ball End Mills for Cemented Carbide and Hard Brittle Materials

B4 X Size R0.1~R3

——

UDCLBF @ )

PAVUL
Shank Dia
0/-0.005

ENN12EE
20171 B35
Additional 12 models
Launching in January 2017

BAYIETES

Patented in Japan

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

# Bl # Work Material
wEE | as#E | JU\-KUE AN @k [ 7ILIEE (957748 & e [A5AADEE| FoUAR | BuMaE | BEAE | @Y
CARBON | ALLOY | PREHARDENED HARDENED STEELS CAST IRON [ ALUMINUM | GRAPHITE | COPPER | PLASTICS | GLASS | TITANIUM | HEAT |CEMENTED| HARDBRITILE
oetes| M1 SIRAT| < g
45 ~ ~ ~
3550 SUS HPM 55HRC 60HRC 70HRC
O
O x| 9
MM BSIvOR (PIVEF, IINAZTHE), HSAEE
Hard Brittle (Non-Metallic) Materials: Ceramics (Alumina, Zirconia, etc.), Glasses and etc.
BEaE - EEMEHTcE30Y 9%y IR—ILIY FZ)L (UDCLB O ER/IN—3),
51 BMEUEIRREY A PEY R—1—F 45 UDC ZRAL. MIHREFEERCHL.
S| R—IUSERICERI TCBIC KD, RBOL EFEERR, £
DN ICHRMEZREL. O/ \RIFPEEZRARICHIFIL. BiRh St EFITICEL < i, w H
E Long Neck Ball type End Mills for milling Cemented Carbide and Hard Brittle (Non-Metallic) Materials. Upgraded version of UDCLB. ﬁﬁ
= New Diamond coating and flute design increase material removal amount. b
a Chip pocket designed on tool tip improves the surface finishing quality. 3
73 Special cutting edge treatment helps to avoid the edge chipping & level gap. L
Recommended to use on semi-roughing & finishing process. ﬁ
TR
Inclined Angle

FEFTON &

004-0050
“-?ﬁﬂi@ié’m NI
S

#001 ¢ D0.389 R0.000/-0.004

. et

]

FININCEBIDHEERIEEETHL THIET,

SR TIC BRI TLEEL,

Diameter and Ball R accuracy measurements are printed on
the label to support High Precision milling.

BEt 57 B4 Total 57 models

B IN—)L$E MR
Model Radius of Effective
Number Ball Nose Length
R 2,
UDCLBF 2002-0030 0.3
UDCLBF 2002-0050 05
RO.1
UDCLBF 2002-0075 0.75
UDCLBF 2002-0100 1
UDCLBF 2004-0050 05
UDCLBF 2004-0100 1
RO.2
UDCLBF 2004-0150 1.5
UDCLBF 2004-0200 2
UDCLBF 2006-0100 1
UDCLBF 2006-0150 1.5
UDCLBF 2006-0200 2
UDCLBF 2006-0300 RO.3 3
UDCLBF 2006-0400 4
UDCLBF 2006-0500 5
UDCLBF 2006-0600 6

XOBIIEE  Additional model

8 e

AR BE
Length Neck
of Cut | Diameter

2 @od;

2R YvUIR
Shank
Diameter

od

v IOT—I\B
Shank Taper | Overall
Angle Length

Bta L

50

IN

50
0.18
50
50
50

50

0.28 0.36

50
50
50
50
50
0.42 0.56 50
50

50

A MMM MDA AMDM DM DM DMDMODMIDN

50

Yy OT—)\BIFERTY,

I— EQOTFHDNDEIFBEEUFRA L THERL TS,
IV IBMET—O DEMICTERLEEL),

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
contact with the work piece.

&7 Unit (mm)

i J—URARAICHY 2REMR
Price Effective Length by
Inclined Angles
¥ 30’ 1 1°30° 2 3

47,500 03 031 032 032 034
47500 0.51 052 054 | 055 | 059
47500 077 079 081 084 089
47500 102 105 109 1.2 1.2
43300 054 055 056 058 061
43300 106 1.08 1.12 1.15 1.22
43300 157 1.62 1.67 1.72 1.83
43,300 209 215 222 229 244
38,900 1.05 1.08 1.11 1.13 1.2
38900 157 1.61 1.66 1.7 1.81
38,900 208 214 221 227 242
38,900 3.12 321 3.31 341 3.65
38900 4.15 427 441 455 487
38,900 b5.18 534 551 569 6.09
38,900  6.21 64 661 683 732



28N 2Flutes HESS - BRHMINIRNMJL—ROYI Ry IHK—IVIY R3]V High-grade Long Neck Ball End Mills for Cemented Carbide and Hard Brittle Materials

BE R—)LE BE AR BE  vrvoT-lE 2R YvVOR Ml T—UHERAICHT REMR
Model Radius of Effective | Length Neck | Shank Taper | Overall | Shank Price Effective Length by
Number Ball Nose Length | of Cut | Diameter Angle Length | Diameter Inclined Angles
R 2, ) od Bta L od ¥ 30’ 1° 1°30° 2 3
UDCLBF 2008-0200 2 50 4 38900 208 214 22 226 24
UDCLBF 2008-0300 3 50 4 38900 311 32 33 34 362
UDCLBF 2008-0400 4 50 4 38900 414 427 44 454 485
RO.4 066 076 16°
UDCLBF 2008-0500 5 50 4 38900 6518 533 55 567 607
UDCLBF 2008-0600 6 50 4 38900 621 64 66 681 7.29
UDCLBF 2008-0800 8 50 4 38900 827 853 88 909 974
UDCLBF 2010-0150 15 50 4 38900 156 16 164 168 177
UDCLBF 2010-0200 2 50 4 38900 =208 =213 219 225 238
UDCLBF 2010-0250 25 50 4 38900 259 266 274 281 299
UDCLBF 2010-0300 3 50 4 38900 311 32 329 338 36
RO.5 07 096 16°
UDCLBF 2010-0400 4 50 4 38900 414 426 439 452 483
UDCLBF 2010-0600 6 50 4 38900 62 639 659 68 727
UDCLBF 2010-0800 8 50 4 38900 827 852 879 908 972
UDCLBF 2010-1000 10 50 4 38900 10.33 1065 1099 11.35 1217
UDCLBF 2015-0200 2 50 4 38900 =211 215 22 225 237
UDCLBF 2015-0400 4 50 4 38900 417 428 44 453 48]
UDCLBF 2015-0600 6 50 4 38900 623 641 66 681 7.26
R0O.75 105 14 16°
UDCLBF 2015-0800 8 50 4 38900 829 854 88 908 97]
UDCLBF 2015-1000 10 50 4 38900 1036 1067 11 11.36 1216
UDCLBF 2015-1200 12 50 4 38900 1242 128 132 1364 146
UDCLBF 2020-0300 3 50 4 38900 32 327 335 343 362
UDCLBF 2020-0400 4 50 4 38900 423 434 445 457 484
UDCLBF 2020-0600 6 50 4 38900 63 647 665 685 7.29
UDCLBF 2020-0800 8 50 4 38900 836 86 885 913 974
UDCLBF 2020-1000 10 50 4 38900 1042 1073 1106 1141 1219
R1 14 19 16°
UDCLBF 2020-1200 12 50 4 38900 1248 1286 1326 1368 14.63
UDCLBF 2020-1400 14 50 4 38900 1455 1499 1546 1596 17.08
UDCLBF 2020-1600 16 50 4 38900 1661 17.12 1766 1824 1953
UDCLBF 2020-1800 18 60 4 38,900 1867 1925 19.86 2052  TH8L
UDCLBF 2020-2000 20 60 4 38900 2074 2138 2206 2279 8L
UDCLBF2030-0600 6 60 6 42800 628 644 66 678 7.18
UDCLBF2030-0800 8 60 6 42800 834 857 88 906 963
UDCLBF2030-1000 R1.5 10 21 29 16° 60 6 42800 1041 107 1101 1134 1208
UDCLBF2030-1200 12 60 6 42800 1247 1283 1321 1361 1452
UDCLBF2030-1400 14 60 6 42800 1453 1496 1541 1589 1697
UDCLBF2040-0800 8 60 6 42800 833 853 876 899 952
UDCLBF2040-1000 R2 10 28 39 16° 60 6 42800 10.39 1066 1096 1127 1197
UDCLBF2040-1500 15 60 6 42800 1555 1599 1646 1696 18.09
UDCLBF2050-1000 10 60 6 42800 1055 1082 11.1 114 1207
R2.5 35 48 16° ‘
UDCLBF2050-1500 15 60 6 42800 1571 1614 166 1709 75Y
UDCLBF2060-1000 10 60 6 42800  TAEL | TEBL | TEEL | FEEL | ASEL
R3 4.2 5.7 —
UDCLBF2060-1500 15 60 B  42EEy | UOv FEEL | U SRR | SR

o Interference | No Interference | No Interference | No Interference | No Int

XOBIIEE  Additional model



UDCLBF D42k Milling Conditions

#REI iBEEE (287HRA) / BEfEHT BEA= (<87HRA)
WORK MATERIAL CEMENTED CARBIDE(=87HRA) / HARD BRITTLE MATERIALS CEMENTED CARBIDE (<87HRA)

BIE R—JLE BWR [OERRE EDRE  HOXDERE2 ap ae (3R EDRE  GXDRE2 ap Qe
Model Radius of Ball | Effective Spindle Feed *Feed Axial Radial Spindle Feed #*Feed Axial Radial
WL Gm | Gm | G | Gmmo | ommo | Gm | m | Gad | ommo | oo | Gm | @m

2002-0030 0.3 30,000 100 10 0.01 0.01 30,000 100 10 0.01 0.01

2002-0050 0.5 30,000 30 10 0.005 0.008 30,000 30 10 0.005 0.008
2002-0075 RO 0.75 30,000 30 10 0.005 0.006 30,000 30 10 0.005 0.006
2002-0100 1 30,000 25 10 0.005 0.005 30,000 25 10 0.005 0.005
2004-0050 0.5 30,000 150 15 0.02 0.08 30,000 150 15 0.02 0.08
2004-0100 1 30,000 100 10 0.015 0.07 30,000 100 10 0.015 0.07
2004-0150 Ro2 1.5 30,000 60 10 0.01 0.06 30,000 60 10 0.01 0.06
2004-0200 2 30,000 30 10 0.008 0.05 30,000 30 10 0.008 0.05
2006-0100 1 30,000 200 20 0.03 0.14 30,000 200 20 0.03 0.14
2006-0150 1.5 30,000 200 20 0.03 0.14 30,000 200 20 0.03 0.14
2006-0200 2 30,000 150 15 0.022 0.11 30,000 150 15 0.022 0.11

2006-0300  R0.3 3 30,000 75 10 0.01 0.08 30,000 75 10 0.01 0.08
2006-0400 4 30,000 75 10 0.01 0.08 30,000 75 10 0.01 0.08
2006-0500 5 30,000 75 10 0.01 0.06 30,000 75 10 0.01 0.06
2006-0600 6 30,000 75 10 0.01 0.03 30,000 75 10 0.01 0.03
2008-0200 2 30,000 250 25 0.04 0.19 30,000 250 25 0.04 0.19
2008-0300 3 30,000 230 23 0.037 0.17 30,000 230 23 0.037 0.17
2008-0400 4 30.000 210 21 0.035 0.16 30,000 210 21 0.035 0.16
2008-0500 Ro4 5 25,000 170 20 0.03 0.12 25,000 170 20 0.03 0.12
2008-0600 6 20,000 130 20 0.025 0.08 20,000 130 20 0.025 0.08
2008-0800 8 15,000 100 20 0.015 0.03 15,000 100 20 0.015 0.03
2010-0150 15 30,000 300 30 0.05 0.25 30,000 300 150 0.35 0.075
2010-0200 2 30,000 300 30 0.05 0.25 30,000 300 150 0.35 0.075
2010-0250 25 30,000 300 30 0.05 0.25 30,000 300 150 0.35 0.075
2010-0300 3 30,000 300 30 0.05 0.25 25,000 250 125 0.35 0.075
2010-0400 ROS 4 30,000 300 30 0.05 0.25 25,000 250 125 0.2 0.1

2010-0600 6 25,000 250 25 0.04 0.15 25,000 250 125 0.1 0.1

2010-0800 8 20,000 200 25 0.025 0.07 20,000 200 100 0.03 0.08
2010-1000 10 10,000 100 20 0.018 0.03 20,000 200 100 0.02 0.04
2015-0200 2 25,000 250 45 0.075 0.27 18,000 180 90 0.52 0.12
2015-0400 4 25,000 250 45 0.075 0.27 18,000 180 90 0.52 0.12
2015-0600 6 25,000 250 45 0.075 0.27 18,000 180 90 0.4 0.12
2015-0800 RO7S 8 20,000 160 30 0.075 0.27 18,000 180 90 0.2 0.2

2015-1000 10 20,000 130 30 0.05 0.15 18,000 180 90 0.075 0.25
2015-1200 12 16,000 100 30 0.03 0.08 13,500 135 70 0.05 0.16
2020-0300 3 20,000 200 60 0.1 03 12,500 125 60 0.7 0.15
2020-0400 4 20,000 200 60 0.1 03 12,500 125 60 0.7 0.15
2020-0600 6 20,000 200 60 0.1 0.3 12,500 125 60 0.7 0.15
2020-0800 8 20,000 200 60 0.1 03 12,500 125 60 0.4 0.2

2020-1000 10 20,000 200 60 0.1 03 12,500 125 60 0.25 0.25
2020-1200 i 12 20,000 200 60 0.09 0.25 12,500 125 60 0.1 0.3

2020-1400 14 20,000 200 60 0.07 0.15 12,500 125 60 0.1 0.3

2020-1600 16 13,000 130 36 0.04 0.08 12,500 125 60 0.1 03

2020-1800 18 10,000 100 30 0.025 0.05 10,000 100 50 0.04 0.1

2020-2000 20 10,000 100 30 0.02 0.035 10,000 100 50 0.02 0.07



UDCLBF D42k Milling Conditions

RHIA #BIEEE (Z87HRA) / BEHEM #BiESE (<87HRA)
WORK MATERIAL CEMENTED CARBIDE(=87HRA) / HARD BRITTLE MATERIALS CEMENTED CARBIDE (<87HRA)
BE =)L R [OERRE EDFEE  OEDEE2 ap ae [O3RERAE EDFEE  GEDRE2 ap ae
Model Radius of Ball |  Effective Spindle Feed #*Feed Axial Radial Spindle Feed #*Feed Axial Radial
Number Nose Length Speed Rate Rate 2 Depth Depth Speed Rate Rate 2 Depth Depth
(mm) (mm) (min™) (mm/min) (mm/min) (mm) (mm) (min™) (mm/min) (mm/min) (mm) (mm)
6 20,000 200 100 0.15 0.3 9,000 280 140 0.38 0.15
8 20,000 200 100 0.15 0.3 9,000 280 140 0.38 0.15
2030 R1.5 10 20,000 200 100 0.15 0.3 9,000 280 140 0.38 0.15
12 20,000 200 100 0.15 0.3 9,000 280 140 0.38 0.15
14 20,000 200 100 0.15 0.3 9,000 280 140 0.38 0.15
8 18,000 180 90 0.175 0.32 7,200 280 140 0.5 0.2
2040 R2 10 18,000 180 90 0.175 0.32 7,200 280 140 0.5 0.2
15 18,000 180 90 0.175 0.32 7,200 280 140 0.5 0.2
10 16,000 160 80 0.225 0.31 6,000 330 170 0.6 0.25
2050 R2.5
15 16,000 160 80 0.225 0.31 6,000 330 170 0.6 0.25
10 15,000 150 75 0.3 0.3 5,500 280 140 0.65 0.28
2060 R3
15 15,000 150 75 0.3 0.3 5,500 280 140 0.65 0.28

CDRHROBESEICDOWVTIE. VF-20, VM-40, VC-70, VU-70 (CIS #18) Z. BIEMICDOVWCRZILIFZBEICE  EDRE 2 7 IO—FPREBEFHORXDEE

BULTHD. tHHIREOBRERIBDOTY ., MIT BB CEEMOEEICED, TESFHICENSDET, Feed Rate2: Approach and *Connection links.

KIEOMITIE, BEEGE. BIRMOME. MIRK, S, THMEEONTRECKD. MIREORE LD Y *Connection links feed rate when changing from one
BLBDBANGDET, engagement point to the next.

These milling parameters are based on VF-20, VM-40, VC-70, VU-70 (CIS standard) for Cemented Carbide, and Alumina 2 @ MTaOUADRE (mm)

for Hard Brittle Materials. These are for reference only. & w 8o HEREDERAHRE ()

Tool life may differ depending on the type of Cemented Carbide / Hard Brittle Materials. B — a Axial Depth (mm)

For best result, fine parameter adjustments may be required, depending on the materials of Cemented Carbide / ‘ a 8 : Radial Depth (mm)

Hard Brittle Materials; milling shape and strategy; machine rigidity and spindle capability.

&% :

- EBERAAEL2D. BIEDEVER TOIT R TEE LA,

- NITHE DSBS ZTV. FMOMUNREL THSIMIZRIEL T IEE 0,

- TROREHURIFRIERE LT ZEL,

=T A VIDDEFXD OV vV IBREF v v F VI LBV TLEE W, FEDRNDAELEoleb, TEMRIFBELEDIENBDET,
- IH ETORNEDIRNZHERL. NEWRNTITZREL T EEL,

- P 7O—FIFMENB U IEANU AL ZHER LRI (ERIAER 5 UTHEE) .

- OEEEZ FFHBGE. XDEEBEUEETTFTILE0,

- BESGENICSVCE. I7JO0-—DREIEBSFHELE>FLIIH. HEEIRPT (ILSZ MoEATERY.

- BRI TICHBWVTIE, KAMIEIRZE#ELERT .

- RHMIC K S TREID K FBBENCENBHDEITOT, TP IO—PI—5Y MEMIRICHERCHIEL. 810 <FEREL TS,
 MTRRIC K O TIKREDNHD T EHGHDEIT DT, HEAPRNICTERELEE,

-0 K FPHEDNMEICASTENLSC. REDDRPIYRIBEZHTERLTIIEE,

- 1D < FPREEN I THEDHEERERICA DIATHHEMNH D T T DT, BIEMREHERLET .

Note:

- This application requires a high cutting force. A machine with poor rigidity and high vibration is not recommended.

- Allow sufficient machine and spindle warm-up time for stability and to remove any expansion of the main spindle before running the program.

- Tool setting length should achieve the least possible overhang.

- Avoid contact with the coated area of the shank. This will prevent tip vibration and tool jamming in the collet / holder.

* Run-out and vibration should be checked dynamically at the tool point while mounted in the machine and both should achieve the lowest level possible.

- Use an inclined or helical approach (Recommended inclination angle: <5 degree).

- Decrease both spindle speed and feed rate proportionally.

+ Air blow is highly recommended for longer tool life. Both oil mist and oil coolant are alternatives.

- Recommend water soluble coolant for Hard Brittle (Non-Metallic) Materials.

- When milling some work pieces, heavier chips may be created. To evacuate these chips it is important to accurately position the coolant nozzle on the milling part.
* Remove chips to prevent heat generation and ignition during milling process.

- Protective gear, such as safety glasses and face guards are required when milling.

- Chips / dust generated while milling can have adverse affects on the machine parts if they are not properly evacuated. Take steps to assure proper evacuation.



2H% 2Flutes BESE - BlRMIIAI\(JL-ROVIRyI5ITAT

B+ X Size $0.3~¢2

YRZ)) High-grade Long Neck Radius End Mills for Cemented Carbide and Hard Brittle Materials

—

UDCLRSF oO®

)

BAYIETES

Patented in Japan

MIHEAEIER (AOODIRICHESE) Material Applications (¥ Highly Recommended © Recommended O Suggested)

# Bl # Work Material
RFRE asl | JU\-RVE BANSE ik FPIVZEE | J5T74 b Fil il ASANDEE | FHYVEE | BMAGE | BESE e
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 | ~ ~ ~ PLASTICS ALLOYS MATERIALS
350 SUS HPM 55HRC 60HRC 70HRC
O w | 9

xWEiEM C ESZvIR (PIVEF, IWIAZTEE), ASREE
Hard Brittle (Non-Metallic) Materials: Ceramics (Alumina, Zirconia, etc.), Glasses and etc.

BESE - ERMZEITE0Y IRy I5Y
FAVYEYRI—FT 4 VI%ZYRL. RBERIMIREZRATIILET
FERMIE [FR] tHAGHTEREEIED.
N CHREZEY C & T, #HEIMO I/ (RIFOEREZRARICIIFEIL. thiRh St EIFMIICHEL <@

Long Neck Radius End Mills for milling Cemented Carbide & Hard Brittle (Non-Metallic) Materials.
Upgraded version of UDCLRS.
Improved diamond coating and optimum cutting geometries will "deep cuts" the material with offering long tool life.
Special cutting edge treatment helps to avoid the edge chipping & level gap on the work piece.

saimead WM

TESFSHER.

Recommended to use on semi-roughing & finishing process.

!.@ UDCLASF 2020-010020%wwan &
Ei&‘-“-‘i“ljﬂ BTN fL

#001 ¢ D1.990 R+0.001/-0.001

ININCEBDIMEET—FRIBEELHL THIET,

EREEIMTICHHEILTE,
Diameter and Corner R accuracy measurements are printed on

the label to support High Precision milling.

A&t 30 242 Total 30 models

BE
Model
Number

UDCLRSF 2003-003006
UDCLRSF 2003-005006
UDCLRSF 2005-003005
UDCLRSF 2005-003010
UDCLRSF 2005-005005
UDCLRSF 2005-005010
UDCLRSF 2008-003008
UDCLRSF 2008-003016
UDCLRSF 2008-005008
UDCLRSF 2008-005016
UDCLRSF 2008-010008
UDCLRSF 2008-010016
UDCLRSF 2010-003010
UDCLRSF 2010-003020
UDCLRSF 2010-005010
UDCLRSF 2010-005020
UDCLRSF 2010-010010
UDCLRSF 2010-010020

SR
Outside
Diameter

oD

0.3

0.5

0.8

Iz

Coner
Radius

CR
R0O.03
RO.05

R0O.03

R0O.05

R0O.03

RO.05

RO.1

R0O.03

RO.05

RO.1

AR
Effective
Length
2,

0.6
0.6
0.5
1

0.5
1

0.8
1.6
0.8
1.6
0.8
1.6

CR

$D-0.02

/7 AT R=JL UDCLRS D_EfH/IN—Ya

AR LS
Length Neck

of Cut | Diameter
2 @d
0.15 0.28
0.25 0.46
0.4 0.76
05 0.96

JvIIT—I\R
Shank Taper
Angle
Bta

16°

2R YrUIR
Overall Shank

§oL R e i
T |1 S
— ] |

EEME
Actual Effective Length

»J« D— o aEeRE

Inclined Angle

Yy OT—)\BIFERTT,
I—9 EQTFHDNDEIFBE(EUFRA U THERL TS,
vV UBET—U DEMICTERL T,
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

contact with the work piece.

Length | Diameter

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

od

IN

A MM DD DMDA DD DD MDD DMNDDDN

TEffh
Price
1 30 1
54,600 0.61 0.63
54,600 0.61 0.63
52,000 055 0.6
52,000 1.06 1.10
52,000 0.55 0.56
52,000 1.06 1.09
46,700 0.86 0.88
46,700 1.68 1.73
46,700 085 088
46,700 1.68 1.73
46,700 085 0.88
46,700 1.68 1.73
46,700 1.06 1.10
46,700 209 2.16
46,700 1.06 1.09
46,700 2.09 2.16
46,700 1.06 1.09
46,700 2.09 2.16

1°30
0.65
0.65
0.58
1.13
0.58
1.13
0.91
1.79
0.91
1.79
0.90
1.78
1.13
2.23
1.13
2.23
1.12
2.22

B3 Unit (mm)

J—UARAICHT 2EREMR
Effective Length by
Inclined Angles

o
0.67
0.67
0.60
1.17
0.60
1.17
0.94
1.85
0.94
1.85
0.93
1.84
1.17
2.31

1.17
2.31

1.16
2.30

0.72
0.72
0.64
1.25
0.64
1.25
1.01
1.99
1.01
1.98
0.99
.97
1.25
2.48
1.25
2.47
1.24
2.46




2#¥ PFlutes EESSE BRMMIANMSTL—-ROYTRyI5IFATY RS High-grade Long Neck Radius End Mills for Cemented Carbide and Hard Brittle Materials

BIE NE I-—T#& BIR IR B IvIIT—I\A 2R DA% TEfih U_Qﬂmg(cﬂ?éiﬁ%§
Model Outside = Coner = Effective = Length = Neck | ShankTaper | Overall = Shank Price Effective Length by
Number Diameter | Radius | Length | ofCut | Diameter Angle Length | Diameter Inclined Angles
oD CR 2, 2 @od Bta L od ¥ 30’ 1 1°30° 2 3
UDCLRSF 2015-003015 RO.03 1.5 50 4 46,700 161 1.66 1.72 1.78 1.91
UDCLRSF 2015-003030 ’ 3 50 4 46,700 3.16 3.26 3.37 3.49 3.74
UDCLRSF 2015-005015 1.5 50 4 46,700 1.61 1.66 1.72 1.78 1.90
1.5 R0O.05 0.75 1.44 16°
UDCLRSF 2015-005030 3 50 4 46,700 3.16 3.26 3.37 3.48 3.74
UDCLRSF 2015-010015 RO.1 1.5 50 4 46,700 161 1.66 1.71 1.77 1.89
UDCLRSF 2015-010030 ' 3 50 4 46,700 3.16 3.26 3.36 3.48 &1, 78)
UDCLRSF 2020-003020 RO.03 2 50 4 46,700 2.20 2.27 2.35 2.43 261
UDCLRSF 2020-003040 ’ 4 50 4 46,700 4.26 4.40 455 4.70 5.05
UDCLRSF 2020-005020 2 50 4 46,700 2.20 2.27 2.34 2.42 2.60
2 RO.05 1 1.9 16°
UDCLRSF 2020-005040 4 50 4 46,700 4.26 4.40 4.55 4.70 5.05
UDCLRSF 2020-010020 RO 2 50 4 46,700 2.20 2.27 2.34 2.42 2.59
UDCLRSF 2020-010040 ' 4 50 4 46,700 4.26 4.40 454 4.69 5.04



UDCLRSF tJ4I2&42 Milling Conditions DR ot . page-30 for UDCLASE note

HHI iBiESE (287HRA) / et
WORK MATERIAL CEMENTED CARBIDE(=87HRA) / HARD BRITTLE MATERIALS
BIE [Elkiped:S ERMII  ZLevel Milling [EEMI  Flat Milling RIEMI  Side Milling JBINIT  Slotting
hodel SSF;)'Q‘S’LE EOEE wEDEE2 3 @  woEE & a  wmoEE & a  EpEE &
Feed Rate | FeedRate2 = Axial Depth | Radial Depth = Feed Rate | Axial Depth | Radial Depth | Feed Rate | Axial Depth = Radial Depth = Feed Rate | Axial Depth

(min™) | (mm/min)  (mm/min) (mm) (mm) (mm/min) (mm) (mm) (mm/min) (mm) (mm) (mm/min) (mm)
2003-003006 | 30,000 220 50 0.015 0.200 220 0.015 0.200 110 0.075 0.006 110 0.015
2003-005006 | 30,000 220 50 0.020 0.200 220 0.020 0.200 110 0.075 0.006 110 0.020
2005-003005 | 30,000 190 90 0.020 0.400 190 0.020 0.400 180 0.250 0.010 190 0.020
2005-003010 | 30,000 190 90 0.020 0.400 190 0.020 0.400 180 0.125 0.010 190 0.020
2005-005005 | 30,000 190 125 0.020 0.400 190 0.020 0.400 180 0.250 0.010 190 0.020
2005-005010 | 30,000 190 125 0.020 0.400 190 0.020 0.400 180 0.125 0.010 190 0.020
2008-003008 | 30,000 190 90 0.020 0.600 190 0.020 0.600 300 0.400 0.016 190 0.020
2008-003016 | 30,000 190 90 0.020 0.600 190 0.020 0.600 300 0.200 0.010 190 0.020
2008-005008 | 30,000 190 150 0.025 0.600 190 0.025 0.600 300 0.400 0.016 190 0.025
2008-005016 | 30,000 190 150 0.025 0.600 190 0.025 0.600 300 0.200 0.010 190 0.025
2008-010008 | 30,000 190 150 0.030 0.600 190 0.030 0.600 300 0.400 0.016 190 0.030
2008-010016 | 30,000 190 150 0.030 0.600 190 0.030 0.600 300 0.200 0.010 190 0.030
2010-003010 | 30,000 190 90 0.020 0.800 190 0.020 0.800 375 0.500 0.020 190 0.020
2010-003020 | 30,000 190 90 0.020 0.800 190 0.020 0.800 375 0.250 0.010 190 0.020
2010-005010 | 30,000 190 185 0.025 0.800 190 0.025 0.800 375 0.500 0.020 190 0.025
2010-005020 | 30,000 190 185 0.025 0.800 190 0.025 0.800 375 0.250 0.010 190 0.025
2010-010010 | 30,000 190 185 0.030 0.800 190 0.030 0.800 375 0.500 0.020 190 0.030
2010-010020 | 30,000 190 185 0.030 0.800 190 0.030 0.800 375 0.250 0.010 190 0.030
2015-003015 | 25,000 190 90 0.030 1.300 190 0.030 1.300 375 0.750 0.020 190 0.030
2015-003030 | 25,000 190 90 0.030 1.300 190 0.030 1.300 375 0.375 0.010 190 0.030
2015-005015 | 25,000 190 125 0.040 1.300 190 0.040 1.300 375 0.750 0.020 190 0.040
2015-005030 | 25,000 190 125 0.040 1.300 190 0.040 1.300 375 0.375 0.010 190 0.040
2015-010015 | 25,000 190 150 0.045 1.300 190 0.045 1.300 375 0.750 0.020 190 0.045
2015-010030 | 25,000 190 150 0.045 1.300 190 0.045 1.300 375 0.375 0.010 190 0.045
2020-003020 | 20,000 190 90 0.040 1.800 190 0.040 1.800 375 1.000 0.020 190 0.040
2020-003040 | 20,000 190 90 0.040 1.800 190 0.040 1.800 375 0.500 0.010 190 0.040
2020-005020 | 20,000 190 90 0.050 1.800 190 0.050 1.800 375 1.000 0.020 190 0.050
2020-005040 | 20,000 190 90 0.050 1.800 190 0.050 1.800 375 0.500 0.010 190 0.050
2020-010020 | 20,000 190 125 0.060 1.800 190 0.060 1.800 375 1.000 0.020 190 0.060
2020-010040 | 20,000 190 125 0.060 1.800 190 0.060 1.800 375 0.500 0.010 190 0.060




UDCLRSF 7#ls&#42 Milling Conditions DS o pa0eca for UDCLNSP ot

HHI iBEa® (<87HRA)
WORK MATERIAL CEMENTED CARBIDE
BIE [Elkiped:S ERMII  ZLevel Milling [EEMI  Flat Milling RIEMI  Side Milling JBINIT  Slotting
odel %gif EOEE wEDEE2 3 @  woEE & a  wmoEE & a  EpEE &
Feed Rate | FeedRate2 = Axial Depth | Radial Depth = Feed Rate | Axial Depth | Radial Depth | Feed Rate | Axial Depth = Radial Depth = Feed Rate | Axial Depth

(min™) | (mm/min)  (mm/min) (mm) (mm) (mm/min) (mm) (mm) (mm/min) (mm) (mm) (mm/min) (mm)
2003-003006 | 21,000 300 50 0.015 0.200 300 0.015 0.200 200 0.075 0.003 300 0.015
2003-005006 | 21,000 300 50 0.020 0.200 300 0.020 0.200 200 0.075 0.003 300 0.020
2005-003005 | 16,000 500 160 0.020 0.400 500 0.020 0.400 800 0.250 0.005 500 0.020
2005-003010 | 16,000 500 160 0.020 0.400 500 0.020 0.400 400 0.125 0.005 500 0.020
2005-005005 | 16,000 500 160 0.025 0.400 500 0.025 0.400 800 0.250 0.005 500 0.025
2005-005010 | 16,000 500 160 0.025 0.400 500 0.025 0.400 400 0.125 0.005 500 0.025
2008-003008 | 13,000 390 130 0.020 0.600 390 0.020 0.600 1200 0.400 0.008 390 0.020
2008-003016 | 13,000 390 130 0.020 0.600 390 0.020 0.600 600 0.200 0.008 390 0.020
2008-005008 | 13,000 390 130 0.025 0.600 390 0.025 0.600 1200 0.400 0.008 390 0.025
2008-005016 | 13,000 390 130 0.025 0.600 390 0.025 0.600 600 0.200 0.008 390 0.025
2008-010008 | 13,000 390 130 0.030 0.600 390 0.030 0.600 1200 0.400 0.008 390 0.030
2008-010016 | 13,000 390 130 0.030 0.600 390 0.030 0.600 600 0.200 0.008 390 0.030
2010-003010 | 12,000 360 120 0.020 0.800 360 0.020 0.800 1440 0.500 0.010 360 0.020
2010-003020 | 12,000 360 120 0.020 0.800 360 0.020 0.800 720 0.250 0.010 360 0.020
2010-005010 | 12,000 360 120 0.025 0.800 360 0.025 0.800 1440 0.500 0.010 360 0.025
2010-005020 | 12,000 360 120 0.025 0.800 360 0.025 0.800 720 0.250 0.010 360 0.025
2010-010010 | 12,000 360 120 0.030 0.800 360 0.030 0.800 1440 0.500 0.010 360 0.030
2010-010020 | 12,000 360 120 0.030 0.800 360 0.030 0.800 720 0.250 0.010 360 0.030
2015-003015 | 11,000 330 110 0.030 1.300 330 0.030 1.300 1440 0.750 0.010 330 0.030
2015-003030 | 11,000 330 110 0.030 1.300 330 0.030 1.300 720 0.375 0.010 330 0.030
2015-005015 | 11,000 330 110 0.040 1.300 330 0.040 1.300 1440 0.750 0.010 330 0.040
2015-005030 | 11,000 330 110 0.040 1.300 330 0.040 1.300 720 0.375 0.010 330 0.040
2015-010015 | 11,000 330 110 0.045 1.300 330 0.045 1.300 1440 0.750 0.010 330 0.045
2015-010030 | 11,000 330 110 0.045 1.300 330 0.045 1.300 720 0.375 0.010 330 0.045
2020-003020 | 10,000 300 100 0.040 1.800 300 0.040 1.800 1440 1.000 0.010 300 0.040
2020-003040 | 10,000 300 100 0.040 1.800 300 0.040 1.800 1440 1.000 0.010 300 0.040
2020-005020 | 10,000 300 100 0.050 1.800 300 0.050 1.800 1440 1.000 0.010 300 0.050
2020-005040 | 10,000 300 100 0.050 1.800 300 0.050 1.800 1440 1.000 0.010 300 0.050
2020-010020 | 10,000 300 100 0.060 1.800 300 0.060 1.800 1440 1.000 0.010 300 0.060
2020-010040 | 10,000 300 100 0.060 1.800 300 0.060 1.800 1440 1.000 0.010 300 0.060

C DENBISAFRIF VF-20. VM-40. VU-70 (CIS #48) ZHEICERLTHED. IHIRHFOBRZRIBHDTY .
MIT2BWEMEICKD. TEFGICENGDFT,

KEOMITIEBESZOME. NTRK. HHEE. THEEOMITRECLD.
MIKEORBEHUBREEDBEENTDET .

These milling parameters are based on VF-20, VM-40, VU-70 (CIS standard) and are for reference only.
Tool life may differ depending on the type of Cemented Carbide / Hard Brittle Materials.
For best result, fine parameter adjustments may be required, depending on the materials of Cemented Carbide / Hard Brittle Materials; milling shape and strategy; machine rigidity
and spindle capability.
HROEE 2 | 7T O—F LEABBRO® D EE
Feed Rate2: Approach and *Connection links.
*Connection links feed rate when changing from one engagement point to the next.

ap
ap

e D ‘

FRfINI /AENT / KENT BT

Z-Level / Side / Flat Milling Slotting

8p : BABEOYIAGRE (mm) ap : BHEDYHAFFEE (mm)
e | FRBABOTHAHRE (mm) = Py ap : Axial Depth (mm)

ap : Axial Depth (mm) D: TENE

ap : Radial Depth (mm) = P D : Tool Outside Diameter



UDCLRSF f&% Note

% :

- PHHIRHARE Ve, BIEORVER TOMIIIERECTEFEA.

- T TDFBESEGRZTV. FHOMUHTEL THSMIZRMIBLTIREL,

- TEORETHURGRIERE LTS,

CO—F A VI DEEDORY vV IBIRF v vF VI UBNTLEEWN, TEDRNDAELEoleh. TEMRIFELKIEBTENTDET .
- NT#E ETORNZDTRNZERR L. IEWRNTIMTIZREL T REW,

- QIEMNT. BNTIO7 JO—Fid. FHETIHERHOFHA.

- ESENIO7 70-FE. ERNEULLEAUAILEHEERULET IENBEE 1° UTH#E),

- AIEMNT. EEMIICHSVTE. I—F REBOMOEULSZEERLK ap. ae ZRELTLIRE,

- OEEEEE TIF288E. EDEEERUEERTTFTLIREE,

- BEASNICBVTE, I7JO-DREIESFNELERXLETH, HAUEIEIECA LS X MOERTERT,

- ERMITICBVTIE. KEUEIERERERLE T,

- HEIMIC KD TIFTID K FHENC ENGHDEITDT. T7TO—PI—5V MEMIACHERICHAL. t1h < FEBRELTLIREE L,
CMTRRIC K S TERRIEDHD T ENBOHETDT, HRAPRNCTFELLEN,

- HID K FPMEDAKICASHENESIC, REDHRPIRAIBERUTERLTLIZEN,

- Y10 < FOMED I THEOBIEERRICA DATTREMN B O X TOT, FIRHREHERLET,

Note:

- This application requires a high cutting force. A machine with poor rigidity and high vibration is not recommended.

- Allow sufficient machine and spindle warm-up time for stability and to remove any expansion of the main spindle before running the program.

- Tool setting length should achieve the least possible overhang.

- Avoid contact with the coated area of the shank. This will prevent tip vibration and tool jamming in the collet / holder.

- Run-out and vibration should be checked dynamically at the tool point while mounted in the machine and both should achieve the lowest level possible.

- Does not require to be slowed down in the approach sequence when slotting and side milling.

- Use an inclined or helical approach when Z-level milling (Recommended inclination angle: <1 degree).

- For flat and side milling, set the axial depth (ap) and radial depth (ae) to allow for the uncut material of the corner radius.

- Decrease both spindle speed and feed rate proportionally.

- Air blow is highly recommended for longer tool life. Both oil mist and oil coolant are alternatives.

- Recommend water soluble coolant for Hard Brittle (Non-Metallic) Materials.

- When milling some work pieces, heavier chips may be created. To evacuate these chips it is important to accurately position the coolant nozzle on the milling part.
- Remove chips to prevent heat generation and ignition during milling process.

- Protective gear, such as safety glasses and face guards are required when milling.

- Chips / dust generated while milling can have adverse affects on the machine parts if they are not properly evacuated. Take steps to assure proper evacuation.



BEaE HREMNISEA UDCLRSF ¢ 2 X CRO.1 X 2

Cemented Carbide Curve Slotting Milling Example

ERmK DEHER - R !
Higher efficiency and longer tool life!

VM-40 (SOHRA)

%ﬁlg UDCLRS 2020-010-020 | UDCLRSF 2020-010-020
Az ) #BiESE Cemented Carbide

Work Material VM-40 (90HRA)

= -

Spindle Speed 20,000 min

ié?di%fie 375 mm/min 190 mm/min
A ELHAH RS ap

Axial Depth 0.02 mm 0.06 mm
-5k JZX)IF7JO—

Coolant Nozzle Air Blow

IR (—8XD) . .

Cycle Time (Per siob 9 min 4 second 5 min 36 second

UDCLRS UDCLRSF
8%
D=
H
==
B,
e
m &
H 4BINTH 5EIMI®%
After 4 slots After 5 slots
te
i TP
v.e
o 2
m ™
H
48BINT%E 5&NMI%
After 4 slots After 5 slots

D—24894 X Work Size : 20 mm X 20 mm X 10 mm
EY A X Slot Size : 18 Width 2 mm X 3R Depth 1.99 mm

#BESE EEMISH UDCLRSF ¢ 2 X CRO.03 X 2

500 » 1 BREFE Material Removal Volume 440 14
~o- —E=D OHITHE Cycle Time Per Slot 112 <
o 400r =
w5 110 s
Eg 300 %‘E(Z)
e - _ [}
=t & Ho
e 1s 8¢
ﬂé % 200 Qo
- © N [&]
2 O—F—RERIEE MGHERTRE | 14 O
= 100 [Corner Radius Damage More tool life left 1y "|‘
I B Il |
UDCLRS UDCLRSF
3JXRIF DM
Minimizing Edge Chipping

Cemented Carbide Bottom Surface Milling Example

#WHEIr D)

\RIFHEE

Edge Chipping Comparison on Work Material

JJ\R(3&E Edge Chipping Width

A DRIERERES| -

Entry Side

RIFRIERSRER

Exit Side

0.060

0.040

JJ\RIFI@RAE mm
Maximum Edge Chipping Width
o
o
S

0.000

UDCLRS

0.055

UDCLRS

RIF
Exit

0.010

UDCLRSF

100um

A2 1 TE Milling Suriecs

#Ht 0 TE Milling Suriecs

UDCLRSF

VM-40 (90HRA)

D — i

Edge of work
FERRED

Ridgeline of work

ADb g%
Entry Side

MIAE
= Millin
Direction

EHTE UDCLRS  2020-003-020
Tool UDCLRSF  2020-003-020
s li) #BEaE Cemented Carbide
Work Material VM-40 (90HRA)

[EET o

Spindle Speed 20,000 min

XD RE ;

Feed Rate 100 mm/min

S TAIVAFRS ap

Axial Depth 0.01 mm
BAEIDAHRE ae

Radial Depth 0.01 mm

5—5Uk —— At
ol Z4IL=X b Oil Mist
PITRSRS

Cycle Time

137 min




2#F 2 Flutes HBESSE - BEMINIAKR—ILI> RZ)L Ball End Mills for Cemented Carbide and Hard Brittle Materials

T —ee

B4 X Size R0.1~R3

UDCB com =
) S : 0/-0.005

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

RS A%l | JUN-FVE AN 2373 PIVEEE | J5774 b 1 fiE | ASZAADHE | FYVER | BMRAGE | BEaE | BiEM
CARBON ALLOY | PREHARDENED HARDENED STEELS CAST IRON | ALUMINUM | GRAPHITE | COPPER | PLASTICS | GLASS | TITANIUM HEAT  |CEMENTED| HARDBRITTLE
S;EE(L:S SSKTEEI(-)SM S,\TEE}L(S ALLOYS FlLSLE?)S ALLOYS RESISg Aé\lT CARBIDE (NON-NIETALE\C)

45 / = = ~ PLASTI ALLOY MATERIAL

SeC SUS HPM 55HRC | ~60HRC | ~ 70HRC

O O
%1 % *2
# 1 ASAADHEAEICIE DCB - DCLB Z#3E\ e L&Y,  DCB/DCLB series are highly recommended for Glass Filled Plastic milling.
%2 WM BSSwIR (PILEF. IWAZT7EE). ASREE  Hard Britle (Non-Metallic) Materials: Ceramics (Alumina, Zirconia, etc.), Glasses and etc.
L= BEEE - ERMIMIAR—-ILIY FZ)b.
E BESEMTAFY A VPEY RO—F« VI DBFEICKD. REOES EHE. BEHZEER,
RESIARZRAL. BROE [R] 1DAHDEHE.
O BICHRASHEFMICSNT. SUNOERVRIFEIITIH.
& Ball type End Mills for milling Cemented Carbide and Hard Brittle (Non-Metallic) Materials.
(=l Developed to give improved hardness and durability, new Diamond coating also has outstanding adhesion to the cutting tool.
2 By combining the new coating with optimum cutting geometries, the tool “deep cuts” the Cemented Carbide.
Leaves a burr and pit free surface finish on semi-roughing & finishing process.
R %,Bta
3y N\ - YU oF—\EEERTT.
°?l C<‘ D - I—0 EQFHHDERIFBEFH TR L TRABL T ZEL,
ES P VY IBET—H DEMICTEEL S,
] L The shank taper angle shown is not an exact value and to avoid contact with
the workpiece, we recommend the user controls theprecise value of this angle.
Shank taper angle should not make contact with the work piece.
v@' s 2020-0140 oo @
- ﬂg A HRARENN
#001 ¢ D1.983 R0.000/-0.005
ININCEBIDHMEERIEEERREL THIET,
SREE I TICHIRXIL T,
Diameter and Ball R accuracy measurements are printed on
the label to support High Precision milling.
BEt 14 848 Total 14 models 8417 Unit (mm)
B R—JL$E IR v OT—I\A =R JrIOR TEfh
Model Radius of Length Shank Taper Overall Shank Price
Number Ball Nose of Cut Angle Length Diameter
R 2 Bta L od ¥
UDCB 2002-0014 RO.1 0.14 16° 50 4 39,160
UDCB 2003-0021 RO.15 0.21 16° 50 4 39.160
UDCB 2004-0028 RO.2 0.28 16° 50 4 35.660
UDCB 2005-0035 R0.25 0.35 16° 50 4 35.660
UDCB 2006-0042 RO.3 0.42 16° 50 4 32.000
UDCB 2007-0049 R0.35 0.49 16° 50 4 32.000
UDCB 2008-0056 RO.4 0.56 16° 50 4 32.000
UDCB 2009-0063 R0.45 0.63 16° 50 4 32.000
UDCB 2010-0070 RO.5 0.7 16° 50 4 32.000
UDCB 2020-0140 R1 1.4 16° 50 4 32,000
UDCB 2030-0210 R1.5 2.1 16° 60 6 35.160
UDCB 2040-0280 R2 2.8 16° 60 6 35,160
UDCB 2050-0350 R2.5 3.5 16° 60 6 35.160
UDCB 2060-0420 R3 4.2 = 60 6 35,160



UDCB tTHIZ&42 Milling Conditions

il #BESE (=87HRA) BEGE (<87HRA) fefEts
WORK MATERIAL CEMENTED CARBIDE(=87HRA) CEMENTED CARBIDE(<87HRA) HARD BRITTLE MATERIALS

BE  R-LHE IR OREE X0EE GEhER & ae OERE XDFEE HEZDEE2  ap Qe [EEERE XDERE MEDEE2  ap e
Model | Radius of | Length | Spindle | Feed | Feed | Axial | Radial | Spindle | Feed | Feed = Axial | Radial | Spinde = Feed | Feed | Axial | Radial
Number | BallNose | of Cut | Speed | Rate | Rate2 | Depth | Depth | Speed | Rate | Rate2 | Depth | Depth | Speed = Rate | Rate2 | Depth | Depth

(mm)  (mm)  min")  (mmmin) (mmmin)  (mm) | (mm) | Mmin")  (mm/min) mm/min) (mm) | (mm) | (min™  (mmmin) | (mm/min) | (mm)  (mm)

2002-0014  RO.1 0.14 30,000 100 10 0.01 0.01 | 30,000 100 10 0.01 0.01 30,000 100 10 0.01 0.01
2003-0021 R0.15 021 30,000 125 13 0015 0.03 30000 125 13 0.015 003 30,000 125 13 0015 0.03
2004-0028  Ro.2 0.28 | 30,000 150 15 0.02 0.08 | 30,000 150 15 0.02 | 008 30000 150 15 0.02 0.08
2005-0035 R0.25 0.35 30,000 175 18 0.02 011 30,000 175 18 0.025 041 30,000 175 18 0025 0.1
2006-0042  R0.3 0.42 | 30,000 200 20 003 0.14 30,000 200 20 003 014 30,000 200 20 008 0.14
2007-0049  R0.35 049 30,000 225 23 003 017 30,000 225 23 003 017 30,000 225 23 003 017
2008-0056  R0.4 0.56 | 30,000 250 25 004 0.19 30,000 250 25 004 019 30,000 250 25 0.04 0.19
2009-0063  R0.45 0.63 30,000 275 28 0045 022 30,000 275 28 0045 022 30,000 275 28 0045 022
2010-0070  R0.5 0.7 30,000 300 30 005 025 20,000 400 200 035 | 0075 30,000 300 30 005 0.25

2020-0140 R1 1.4 30,000 300 100 0.1 0.3 16,500 420 210 025 | 010 24,000 240 100 0.1 0.3
2030-0210 R1.5 241 27,500 = 275 140 | 0125 033 11,000 280 140 | 038 | 015 24000 240 120 0125  0.33
2040-0280 R2 28 24,000 240 120 0.15 0.35 8,250 300 150 05 020 24,000 240 120 0.15 0.35
2050-0350 R2.5 35 22,000 220 10 0175 037 6,600 330 160 | 0.6 025 22,000 220 10 0175 037
2060-0420 R3 42 20,000 200 100 = 0.2 0.4 5500 280 140 065 028 20,000 200 100 0.2 0.4

CORMROBEGEICOVTIE, VF-20, VM-40, VC-70, VU-70 (CIS #348) Z. BEIEMICOVTIE 7L FZHEICERLTED. EIRMGDBERZRIHDTY,
NIT2BREE PERMOEBEICKD. TREGICENGDERT .
KEBOMITIE. BESE. ERMOME. IR, Bk, THEEOMIRRICKD. NIRORBEEHURELEDBENTDET.

These milling parameters are based on VF-20, VM-40, VC-70, VU-70 (CIS standard) for Cemented Carbide, and Alumina for Hard Brittle Materials. These are for reference only.
Tool life may differ depending on the type of Cemented Carbide / Hard Brittle Materials. For best result, fine parameter adjustments may be required, depending on the materials of Cemented
Carbide / Hard Brittle Materials; milling shape and strategy; machine rigidity and spindle capability.

i ol FHES S v REMIEE PSSy RYMIBE ASBOE 1 SYMEE

: I nd *Conn n links. . . . . . K e .

B B e Tt W, changing from one engagement point Pyramid Milling Video Pyramid Milling Video Hexalobular Milling Video
to the next [VF-20 (92.5HRA)] [VM-40 (90HRA)] [VF-20 (92.5HRA)]

v BHEOTHAZRE (mm)

_w_ 8. : HEFEOTABEE (mm) = Py

| N &p : Axial Depth (mm)

de &e : Radial Depth (mm) = P;

12

#& :

- PIHERFIDRZ V2D, BIEDEVER TONTTIEHETEEEA.

- TR+ EERERZITV. THMORUDRELTHSMIZRIKL T LT,

- TREOREHURIFHIERE LTS,

CA=FAVITDDEFRDO Y v Y IBBIEF v v F VI UIFNTLEE WV, AEDRNDKRELE oD, TEMKRIFBLEDIENSHDET,
- IITHE ETOREDIRNZHERE L. NESWRNTIMIZREL T EE L,

- P7O0—FIRMEMB U IEANU A ZHER URT (BRBER 5 UTHEE) .

- OEEEZ NP5 5. XDEEBEUEERTTFTILE0,

- BESENILCSVTR. I7JO0-HNROIESHEERLEIH. METEIRDA LS Z MOERATEEY,

- I TICHENTIE. KBMTIEIHZE#ERELERT .

- REM IC K D TIIID K FHENC EDHDEIDT. T7TO—PI—5V hEMIRICHERCHEL. 1D K FERELTLILEE L,
 MTRRC KO TEKREDNHD T EHGHD XTI DT, HEAPRNICTERLEEL,

B0 K FOHEDANKICASENLSIC. REHNRPIYRIBEZLTFERALTLILEE L,

- Y10 < FOENMNTHOEBEIRICADATTREENS DX ITDT, FIEWREHEHRLET,

Note:

- This application requires a high cutting force. A machine with poor rigidity and high vibration is not recommended.

- Allow sufficient machine and spindle warm-up time for stability and to remove any expansion of the main spindle before running the program.

- Tool setting length should achieve the least possible overhang.

- Avoid contact with the coated area of the shank. This will prevent tip vibration and tool jamming in the collet / holder.

* Run-out and vibration should be checked dynamically at the tool point while mounted in the machine and both should achieve the lowest level possible.

- Use an inclined or helical approach (Recommended inclination angle: <5 degree).

- Decrease both spindle speed and feed rate proportionally.

- Air blow is highly recommended for longer tool life. Both oil mist and oil coolant are alternatives.

- Recommend water soluble coolant for Hard Brittle (Non-Metallic) Materials.

- When milling some work pieces, heavier chips may be created. To evacuate these chips it is important to accurately position the coolant nozzle on the milling part.
- Remove chips to prevent heat generation and ignition during milling process.

- Protective gear, such as safety glasses and face guards are required when milling.

- Chips / dust generated while milling can have adverse affects on the machine parts if they are not properly evacuated. Take steps to assure proper evacuation.



2#HA 2Flutes BESE  BRMINIAOVIRYyIHR—IVIYRZ)L Long Neck Ball End Mills for Cemented Carbide and Hard Brittle Materials

B4 X Size R0.1~R3

UDCLB @@ 15
! 0 =0.01" ¥ 0/-0.005 |

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

# Bl # Work Material
wEE | as#E | JU\-KUE AN @k [ 7ILIEE (957748 & e [A5AADEE| FoUAR | BuMaE | BEAE | @Y
CARBON | ALLOY | PREHARDENED HARDENED STEELS CAST IRON | ALUMINUM | GRAPHITE | COPPER | PLASTICS | GLASS | TITANIUM | HEAT |CEMENTED| HARDBRITILE
S;EE(L:S SSKTEEI(_)SM SIIIE;E}L(S ALLOYS FILSLEgs ALLOYS RESISOTAé\IT CARBIDE (NON-METALE\C]
45 / ~ ~ ~ PLASTI ALLOY. MATERIAL
3550 SUS HPM 55HRC 60HRC 70HRC
O O
%1 % %2
¥ 1 ASAADHEEICIF DCB - DCLB Z##2L\ e LEd.  DOB / DCLB series are highly recommended for Glass Filled Plastic milling.
*2 M BSSvIR (PILEF. IWAZTPEE). ASREE  Hard Brittle (Non-Metallic) Materials: Ceramics (Alumina, Zirconia, etc.), Glasses and etc.
4% BEaE - ERMMIAOY IRy IR—ILIY RZ)b.
E BESENTIADYAVYEY RI—FT 1 VIDORREICKD. HREOES Y. BEHZERER, 5
RESIRRERAL. BRI [ZR] Y1DAHDETHE, v
o BRHEREL S EFMTICENT. EUNOENRFEIMNIH. Eg
g Long Neck Ball type End Mills for milling Cemented Carbide and Hard Brittle (Non-Metallic) Materials. “’K%
(=l Developed to give improved hardness and durability, new Diamond coating also has outstanding adhesion to the cutting tool. 2
2 By combining the new coating with optimum cutting geometries, the tool “deep cuts” the Cemented Carbide. v

— .
oaa). DCLE 2020-0400

[ i)
- iﬂ:ryatt' #fh‘- Wi

#001 ¢ D1.985 R+0.001/-0.002

Frmedn
[

<o I INERAHAN

ININCERDHERERBEEZLTHL THVET,
EAEEMTICHEIL TSN,

Diameter and Ball R accuracy measurements are printed on

the label to support High Precision milling.

A5t 37 BUZ Total 37 models

B
Model
Number

UDCLB 2002-0030
UDCLB 2002-0050
UDCLB 2002-0075
UDCLB 2002-0100
UDCLB 2004-0050
UDCLB 2004-0100
UDCLB 2004-0150
UDCLB 2004-0200
UDCLB 2006-0100
UDCLB 2006-0150
UDCLB 2006-0200
UDCLB 2006-0300
UDCLB 2008-0200
UDCLB 2008-0300
UDCLB 2008-0400
UDCLB 2010-0200
UDCLB 2010-0250
UDCLB 2010-0300
UDCLB 2010-0400
UDCLB 2010-0500
UDCLB 2020-0300
UDCLB 2020-0400
UDCLB 2020-0600
UDCLB 2020-0800
UDCLB 2020-1000
UDCLB 2030-0600
UDCLB 2030-0800
UDCLB 2030-1000
UDCLB 2030-1200
UDCLB 2030-1400
UDCLB 2040-0800
UDCLB 2040-1000
UDCLB 2040-1500
UDCLB 2050-1000
UDCLB 2050-1500
UDCLB 2060-1000
UDCLB 2060-1500

R—JLEE
Radius of
Ball Nose

R

RO.1

RO.2

RO.3

R0.4

RO.5

R1

R2

R2.5

R3

aNR
Effective
Length
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0.

1
1
2

OOOWoO~wabrwmPNDr~A~OMDWND = —

3
5
0.75

5

5

(9]

a1

Leaves a burr and pit free surface finish on semi-roughing & finishing process.

*4[ T—UHEH

Inclined Angle

T—0 EOFHHDEIFISEFHFRR U THRBL T EE L,
2y Y OBEDT— O DEMICTERLI LS.

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

J—UREAICHT 2REWR

R -
sy O\ '% Bta ' Yevsr—NBIRERTY.
I 2
) ! B
21
L
contact with the work piece.
AR B8R Yvyor-l\B 2R YvUOR A
Length Neck Shank Taper | Overall | Shank Price
of Cut | Diameter Angle Length | Diameter
2 @d Bta L od ¥ 30°
50 4 39,580 0.30
. 50 4 39,580 0.51
014 018 16 50 4 39.580 0.77
50 4 39,580 1.02
50 4 36.080 0.54
. 50 4 36.080 1.06
028 036 16 50 4 36.080 1.57
50 4 36.080 2.09
50 4 32410 1.05
. 50 4 32410 1.57
042 056 16 50 4 32410 2.08
50 4 32410 3.12
50 4 32410 2.08
0.56 0.76 16° 50 4 32410 3.11
50 4 32410 4.14
50 4 32410 2.08
50 4 32410 2.59
0.7 0.96 16° 50 4 32410 3.11
50 4 32410 4.14
50 4 32410 5.17
50 4 32410 3.20
50 4 32410 4.23
1.4 1.9 16° 50 4 32410 6.30
50 4 32410 8.36
50 4 32410 1042
60 6 35,580 6.28
60 6 35,580 8.34
2.1 2.9 16° 60 6 35,580 1041
60 6 35,580 1247
60 6 35,580 14.53
60 6 35,580 8.33
28 3.9 16° 60 6 35,580 10.39
60 6 35,580 1555
. 60 6 35,580 10.55
85 48 16 60 6 35,580
60 6 35,580
42 57 B 60 6 35.580

B3 Unit (mm)

Effective Length by
Inclined Angles
1 1°30 2
0.31 0.32 0.32
0.52 0.54 0.55
079 081 0.84
1.05 1.09 1.12
055 0566 058
1.08 1.12 1.15
1.62 1.67 1.72
2.15 2.22 2.29
1.08 1.11 1.13
1.61 1.66 1.70
214 221 2.27
321 3.31 341
214 220 226
3.20 3.30 3.40
427 | 440 454
2.13 2.19 2.25
266 274 28]
3.20 3.29 3.38
426 439 452
5.32 5.49 5.66
327 335 343
4.34 4.45 4.57
647 665 685
8.60 8.85 9.13
1073 11.06 1141
6.44 6.60 6.78
857 880 906
1070 11.01 11.34
1283 1321 1361
1496 1541 156.89
853 876 899
1066 1086 11.27
15699 1646 16.96
1082 11.10 11.40
16.14  16.60 17.09
?}?f:ﬁb . fi&ﬂb 2
“\.¥;‘f;“;hf No Int ence

!¥?b

3
0.34
0.59
0.89
1.20
0.61
1.22
1.83
2.44
1.20
1.81
2.42
3.65
2.40
3.62
4.85
2.38
2.99
3.60
4.83
6.05
3.62
4.84
7.29
9.74
12.19
7.18
9.63
12.08
14.52
16.97
9.62
11.97
18.09
12.07
JEEL

. FHEL
o Inter

erference
. FHEL




UDCLB tHIZ&#== Milling Conditions

HRHIH HBEAS (287HRA) HBEAS (<87HRA) e
WORK MATERIAL CEMENTED CARBIDE(=87HRA) CEMENTED CARBIDE(<87HRA) HARD BRITTLE MATERIALS
E ROLHEE BMR mEmEE X0EE sXhEE ap Qe OEmERE XDRE 6XDEE2  ap Qe OEERE XDERE xXDEE2  ap e
Model | Radiusof |Effective | Spindle | Feed | Feed | Axial | Radial | Spindle | Feed | Feed | Axial | Radial | Spindle | Feed | Feed | Axial | Radial
Number | BallNose | Length | Speed Rate Rate2 | Depth | Depth | Speed Rate Rate2 | Depth | Depth | Speed Rate Rate2 | Depth | Depth

(mm) (mm)  min")  (mm/min) (mm/min)  (mm) (mm)  (min") (mm/min) (mm/min)  (mm) (mm)  (minD  (mm/min) (mm/min)  (mm) (mm)
2002-0030 03 30,000 100 10 0.01 0.01 30,000 100 10 0.01 0.01 30,000 100 10 0.01 0.01
2002-0050 RO.1 05 30,000 30 10 0.005 0.008 30,000 30 10 0.005 0.008 30,000 30 10 0.005 = 0.008
2002-0075 0.75 30,000 30 10 0.005 = 0.006 30,000 30 10 0.005 = 0.006 @ 30,000 30 10 0.005 | 0.006
2002-0100 1 30,000 25 10 0.005 0.005 30,000 25 10 0.005 0.005 30,000 25 10 0.005 = 0.005
2004-0050 05 30,000 150 15 0.02 0.08 30,000 150 15 0.02 0.08 30,000 150 15 0.02 0.08
2004-0100 RO.2 1 30,000 100 10 0.015 = 0.07 30,000 100 10 0.015 = 0.07 30,000 100 10 0.015 = 0.07
2004-0150 15 | 30,000 60 10 0.01 0.06 30,000 60 10 0.01 0.06 30,000 60 10 0.01 0.06
2004-0200 2 30,000 30 10 0.008  0.05 30,000 30 10 0.008 = 0.05 30,000 30 10 0.008 = 0.05
2006-0100 1 30,000 200 20 0.03 0.14 30,000 200 20 0.03 0.14 30,000 200 20 0.03 0.14
2006-0150 RO3 15 30,000 200 20 0.03 0.14 30,000 200 20 0.03 0.14 30,000 200 20 0.03 0.14
2006-0200 2 30,000 150 15 0.022 | 0.11 30,000 150 15 0.022 | 0.11 30,000 150 15 0.022  0.11
2006-0300 3 30,000 75 10 0.01 0.08 30,000 75 10 0.01 0.08 30,000 75 10 0.01 0.08
2008-0200 2 30,000 250 25 0.04 0.19 30,000 250 25 0.04 0.19 30,000 250 25 0.04 0.19
2008-0300 R0.4 3 30,000 230 23 0.037 017 30,000 230 23 0.087 017 30,000 230 23 0.037 017
2008-0400 4 30,000 210 21 0.035 @ 0.16 30,000 210 21 0.035 016 30,000 210 21 0.035  0.16
2010-0200 2 30,000 300 30 0.05 0.25 20,000 400 200 0.35 0.075 30,000 300 30 0.05 0.25
2010-0250 25 30,000 300 30 0.05 0.25 20,000 400 200 0.35 0.075 30,000 300 30 0.05 0.25
2010-0300 RO0.5 3 30,000 300 30 0.05 0.25 20,000 400 200 0.35 0.075 30,000 300 30 0.05 0.25
2010-0400 4 30,000 300 30 0.05 0.25 20,000 400 200 0.3 0.07 30,000 300 30 0.05 0.25
2010-0500 5 30,000 300 30 0.05 0.25 20,000 400 200 0.3 0.07 30,000 300 30 0.05 0.25
2020-0300 3 30,000 300 100 0.1 0.3 16,500 420 210 0.25 0.1 24,000 240 100 0.1 0.3
2020-0400 4 30,000 300 100 0.1 0.3 16,500 420 210 0.25 0.1 24,000 240 100 0.1 0.3
2020-0600 R1 6 30,000 300 100 0.1 0.3 16,500 420 210 0.25 0.1 24,000 240 100 0.1 0.3
2020-0800 8 30,000 300 100 0.1 0.3 16,500 420 210 0.25 0.1 24,000 240 100 0.1 0.3
2020-1000 10 30,000 300 100 0.1 0.3 16,500 420 210 0.25 0.1 24,000 240 100 0.1 0.3
2030-0600 6 27,500 275 140 0.125 0.33 11,000 280 140 0.38 0.15 24,000 240 120 0125 033
2030-0800 8 27,500 275 140 0.125 = 0.33 11,000 280 140 0.38 0.15 24,000 240 120 0125 033
2030-1000 R1.5 10 27,500 275 140 0.125 0.33 11,000 280 140 0.3 0.15 24,000 240 120 0125 033
2030-1200 12 27,500 220 110 0.125 = 0.33 11,000 280 140 0.3 0.15 24,000 200 100 0125 033
2030-1400 14 27,500 220 110 0.125 0.33 11,000 280 140 0.3 0.15 24,000 200 100 0125 033
2040-0800 8 24,000 240 120 0.15 0.35 8,250 300 150 0.5 0.2 24,000 240 120 0.15 0.35
2040-1000 R2 10 24,000 240 120 0.15 0.35 8,250 300 150 0.5 0.2 24,000 240 120 0.15 0.35
2040-1500 15 24,000 240 120 0.15 0.35 8,250 300 150 0.5 0.2 24,000 240 120 0.15 0.35
2050-1000 R2.5 10 22,000 220 110 0175 = 0.37 6,600 330 160 0.6 025 22,000 220 110 0175 037
2050-1500 15 22,000 220 110 0175 | 0.37 6,600 330 160 0.6 025 22,000 220 110 0.175 | 0.37
2060-1000 R3 10 20,000 200 100 0.2 0.4 5500 280 140 0.65 028 20,000 200 100 0.2 0.4
2060-1500 15 20,000 200 100 0.2 0.4 5500 280 140 0.65 028 20,000 200 100 0.2 0.4

CORHROBESEICDOWVTIE. VF-20, VM-40, VC-70, VU-70 (CIS ##18) %Z. BIEMICOVWTR7ILEFZBHEIERLTED. YHIRMDBEZZRIBHDTY .
MNIY SBESECEREMOBREICKD, TEEMICENSHDET,
KEBOMITE. BEaE. BRMOME. IR, Bk, THEEOMIRRICKD. NTRORBEHURELEDBENTDET.

These milling parameters are based on VF-20, VM-40, VC-70, VU-70 (CIS standard) for Cemented Carbide, and Alumina for Hard Brittle Materials. These are for reference only.
Tool life may differ depending on the type of Cemented Carbide / Hard Brittle Materials. For best result, fine parameter adjustments may be required, depending on the materials of
Cemented Carbide / Hard Brittle Materials; milling shape and strategy; machine rigidity and spindle capability.

= XORDIRE 2 | P T O—FPEGRBERDXD RE
- PHIEMA KTV, BIMEOEVMER TOMIIEF#RTEFT A, Feed Rate2: Approach and *Connection links.
- TR+ ISEEEERZ1TV). EHMOMBUDRELTH ST ZRMIBEL T EEL, *Connection links feed rate when changing from one
- TEOREFHURGRIERE LTLREEL, engagement point to the next
=T AVIDDEFDORY vV IBIEF v v F VI LBV TLRE W, FEDRNDAELEolb, TENRIF
FLIEBTEDBDET, Qp : BHEDYTBAHRE (mm)
- ITHE ETORNFEDTRNZHER L. NESWRNTINTZREL TS, ;w 8e : $EFEADTEAHREE (mm) = P
- P 70-FHMERB UK BNV AL ZHEREHLF T (BRAE 5 UTHSE) . @ | @ : Axial Depth (mm)
- EERREZ TF2IBEF. EDEEBRUHERTTFTIZEL, ‘ Qe @: : Radial Depth (mm) = P
FBEASNICSVCE. I7JO0-DROIEFHELEELE IO, HETHRCA IV X FOERTERXT.

- ERMIILICBNTIE, KBMTEPRZE#ELET .

WHM IC K O TIIID K FHENC EDBDERIDT, T7TO—PI—5V MEMIRICERCHEL. 1D K FERELTLILEE L,
TRRIC KO TFKENHD CENHDOFITDT. FHHPLFENICTERLIEE L,

< HID K FOHEDAEICASENELSIC, REDHNRPIYRIBEZMLFERLTLLEE W,

- 10 < FPREN I THEDHEERRICA DIATHHEMNSH D FTTDT. FIEMREHEHRLET .

Note:

* This application requires a high cutting force. A machine with poor rigidity and high vibration is not recommended.

- Allow sufficient machine and spindle warm-up time for stability and to remove any expansion of the main spindle before running the program.

- Tool setting length should achieve the least possible overhang.

- Avoid contact with the coated area of the shank. This will prevent tip vibration and tool jamming in the collet / holder.

* Run-out and vibration should be checked dynamically at the tool point while mounted in the machine and both should achieve the lowest level possible.

- Use an inclined or helical approach (Recommended inclination angle: <5 degree).

- Decrease both spindle speed and feed rate proportionally.

- Air blow is highly recommended for longer tool life. Both oil mist and oil coolant are alternatives.

- Recommend water soluble coolant for Hard Brittle (Non-Metallic) Materials.

- When milling some work pieces, heavier chips may be created. To evacuate these chips it is important to accurately position the coolant nozzle on the milling part.
- Remove chips to prevent heat generation and ignition during milling process.

- Protective gear, such as safety glasses and face guards are required when milling.

- Chips / dust generated while milling can have adverse affects on the machine parts if they are not properly evacuated. Take steps to assure proper evacuation.



287 2 Flutes BESS  BletMIROY Y2y 957 ATV R3)L Long Neck Radius End Mills for Cemented Carbide and Hard Brittle Materials

B+ X Size $0.3~¢2
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UDCLRS C@@E
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MIHEAEIRR AOODIRICHESE) Material Applications (¥ Highly Recommended © Recommended O Suggested)

# El # Work Material
KEE | a2 | JU\-KE BEANSE @ | 7LIE% (J57748] B wWiE | AS2A0EE| FYUAR | BRRSE | BESE | BiEM
CARBON | ALLOY | PREHARDENED HARDENED STEELS CAST IRON | ALUMINUM | GRAPHITE | COPPER | PLASTICS | GLASS | TITANIUM | HEAT |CEMENTED | HARDBRITTLE
S;EE(ISS SSKTEEIE)SM SIIIEAE}L(S ALLOYS FILSLEES ALLOYS RESISgAé\IT CARBIDE (NON-METALE\C)
45 / ~ ~ ~ PLASTI ALLOY: MATERIAL
350 SUS HPM 55HRC 60HRC 70HRC
O O
%1 % *2
%1 HSZADHIEICIE UDCLRSF #H#ELELET,
%2 MEEM ESIvOR (PIVIF, YLIZFEE). ASAEE
Hard Brittle (Non-Metallic) Materials: Ceramics (Alumina, Zirconia, etc.), Glasses and etc.
BIESE - BRMIITAOY IRy ISIYTRAIY R,
L=l BESSNIATS A VYEY RO—F 4 VI DOBRICKD. KBOES 8. BEHERR.
i BETITRZERAL. BRWE Rl Y1DABHETRE,
BIChRASEEFINTICSNT. SLNOERVRFEINTIHE. =
T . . - . . . . 2
o Long Neck Radius type End Mills for milling Cemented Carbide and Hard Brittle (Non-Metallic) Materials. s
=l Developed to give improved hardness and durability, new Diamond coating also has outstanding adhesion to % 2
=3 the cutting tool. T 8
78 By combining the new coating with optimum cutting geometries, the tool “deep cuts” the Cemented Carbide. L=
Leaves a burr and pit free surface finish on semi-roughing & finishing process. 3
,J, D— OB
Inclined Angle

— Rz D TSN CREL T
FERIRY| o 2 Bt T—0 EQFENDEIFSEIFHTSAIL THERL T IZEL,
o€ WCLASL020-010-020 T R I L e e
R e T T e LR I“Hlﬁ i g ) T = The shank taper angle shown is not an exact value and to avoid
01 L ‘ contact with th? workpiece, swe recommend the user controls the
. precise value of this angle. Shank taper angle should not make
#001 ¢ D1.988 R+0.001/-0.001 ‘ contact with the work piece.
FNIVUCRRIDIEET—FRIEEELHL THIET,
EREEIMTICHHEIL TR,
Diameter and Corner R accuracy measurements are printed on
the label to support High Precision milling.
BEt 30 242 Total 30 models 8417 Unit (mm)
E SE IR AR IR BE  vevor-/B 2R VrYsR M I—BRAICHT SRENR
Model Outside | Coner | 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 od Bta L od ¥ 30’ 1° 1°30° o 3
UDCLRS 2003-003-006 R0O.03 0.6 50 4 45500 0.61 063 065 067 072
0.3 0.15 0.28 16°
UDCLRS 2003-005-006 R0.05 0.6 50 4 45500 0.61 063 065 067 072
UDCLRS 2005-003-005 RO.03 0.5 50 4 43300 055 056 058 060 064
UDCLRS 2005-003-010 ’ 1 50 4 43,300 1.06 1.10 1.13 1.17 1.25
0.5 0.25 0.46 16°
UDCLRS 2005-005-005 RO.05 0.5 50 4 43300 055 05b6 058 060 064
UDCLRS 2005-005-010 ' 1 50 4 43,300 1.06 1.09 1.13 1.17 1.25
UDCLRS 2008-003-008 RO.03 0.8 50 4 38900 086 088 091 0.94 1.01
UDCLRS 2008-003-016 ’ 1.6 50 4 38900 1.68 1.73 1.79 1.85 1.99
UDCLRS 2008-005-008 0.8 50 4 38900 085 088 091 0.94 1.01
0.8 R0O.05 04 0.76 16°
UDCLRS 2008-005-016 1.6 50 4 38,900 1.68 1.73 1.79 1.85 1.98
UDCLRS 2008-010-008 RO.1 0.8 50 4 38900 085 088 090 0893 099
UDCLRS 2008-010-016 ' 1.6 50 4 38,900 1.68 1.73 1.78 1.84 1.97
UDCLRS 2010-003-010 RO.03 1 50 4 38,900 1.06 1.10 1.13 1.17 1.25
UDCLRS 2010-003-020 ’ 2 50 4 38900 209 216 223 23] 2.48
UDCLRS 2010-005-010 1 50 4 38,900 1.06 1.09 1.13 1.17 1.25
1 R0.05 0.5 0.96 16°
UDCLRS 2010-005-020 2 50 4 38900 209 216 223 23] 2.47
UDCLRS 2010-010-010 RO.1 1 50 4 38,900 1.06 1.09 1.12 1.16 1.24
UDCLRS 2010-010-020 ) 2 50 4 38900 209 2168 222 230 246




287 2 Flutes BESS  BletMIROY Y2y 957 ATV R3)L Long Neck Radius End Mills for Cemented Carbide and Hard Brittle Materials

BIE NE I—T#& BIR IR B IvIIT—I\A 2R DA% E{H 9_7@@3%(:7‘1‘?5¥E%§
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 2, 2 @od Bta L od ¥ 30’ 1 1°30° 2 3
UDCLRS 2015-003-015 RO.03 1.5 50 4 38,900 1.61 1.66 1.72 1.78 1.91
UDCLRS 2015-003-030 ’ 3 50 4 38,900 3.16 3.26 387 3.49 3.74
UDCLRS 2015-005-015 1.5 50 4 38,900 1.61 1.66 1.72 1.78 1.90
1.5 RO.05 0.75 1.44 16°
UDCLRS 2015-005-030 3 50 4 38,900 3.16 3.26 887 3.48 3.74
UDCLRS 2015-010-015 RO 1.5 50 4 38,900 1.61 1.66 1.71 1.77 1.89
UDCLRS 2015-010-030 ' 3 50 4 38,900 3.16 3.26 3.36 3.48 3.78
UDCLRS 2020-003-020 RO.03 2 50 4 38,900 2.20 2.27 2.35 243 2.61
UDCLRS 2020-003-040 ’ 4 50 4 38900 426 440 455 470 505
UDCLRS 2020-005-020 2 50 4 38,900 2.20 2.27 2.34 2.42 2.60
2 RO.05 1 1.9 16°
UDCLRS 2020-005-040 4 50 4 38,900 4.26 4.40 455 4.70 5.05
UDCLRS 2020-010-020 RO 2 50 4 38,900 2.20 2.27 2.34 2.42 2.59
UDCLRS 2020-010-040 ' 4 50 4 38,900 426 440 454 469 504



UDCLRS t7#Iz#45 Milling Conditions DR o to bage 30 for UBGLAS nots.

HHI iBiESE (287HRA) / et
WORK MATERIAL CEMENTED CARBIDE(=87HRA) / HARD BRITTLE MATERIALS
BIE [Elkiped:S ERMII  ZLevel Milling [EEMI  Flat Milling RIEMI  Side Milling JBINIT  Slotting
Nhllllcr;d;;r Ssr;)igglde EDEE X%DEEZ & a EDEE ~ap e RO EE ap ae EhEE a
Feed Rate | FeedRate2 = Axial Depth | Radial Depth = Feed Rate | Axial Depth | Radial Depth | Feed Rate | Axial Depth = Radial Depth = Feed Rate | Axial Depth

(min™) | (mm/min)  (mm/min) (mm) (mm) (mm/min) (mm) (mm) (mm/min) (mm) (mm) (mm/min) (mm)
2003-003-006 | 30,000 220 50 0.010 0.200 220 0.010 0.200 110 0.050 0.001 110 0.010
2003-005-006 | 30,000 220 50 0.010 0,200 220 0.010 0.200 110 0.050 0.001 110 0.010
2005-003-005 | 30,000 185 90 0.010 0.400 185 0.010 0.400 375 0.250 0.005 375 0.010
2005-003-010 | 30,000 185 90 0.010 0.400 185 0.010 0.400 180 0.125 0.005 375 0.010
2005-005-005 | 30,000 375 125 0.010 0.400 375 0.010 0.400 375 0.250 0.005 375 0.010
2005-005-010 | 30,000 375 125 0.010 0.400 375 0.010 0.400 180 0.125 0.005 375 0.010
2008-003-008 | 30,000 185 90 0.010 0.600 185 0.010 0.600 600 0.400 0.008 375 0.010
2008-003-016 | 30,000 185 90 0.010 0.600 185 0.010 0.600 300 0.200 0.008 375 0.010
2008-005-008 | 30,000 375 150 0.010 0.600 375 0.010 0.600 600 0.400 0.008 375 0.010
2008-005-016 | 30,000 375 150 0.010 0.600 375 0.010 0.600 300 0.200 0.008 375 0.010
2008-010-008 | 30,000 375 150 0.010 0.600 375 0.010 0.600 600 0.400 0.008 375 0.010
2008-010-016 | 30,000 375 150 0.010 0.600 375 0.010 0.600 300 0.200 0.008 375 0.010
2010-003-010 | 30,000 185 90 0.010 0.800 185 0.010 0.800 750 0.500 0.010 375 0.010
2010-003-020 | 30,000 185 90 0.010 0.800 185 0.010 0.800 375 0.250 0.010 375 0.010
2010-005-010 | 30,000 375 185 0.010 0.800 375 0.010 0.800 750 0.500 0.010 375 0.010
2010-005-020 | 30,000 375 185 0.010 0.800 375 0.010 0.800 375 0.250 0.010 375 0.010
2010-010-010 | 30,000 375 185 0.010 0.800 375 0.010 0.800 750 0.500 0.010 375 0.010
2010-010-020 | 30,000 375 185 0.010 0.800 375 0.010 0.800 375 0.250 0.010 375 0.010
2015-003-015 | 25,000 185 90 0.010 1.300 185 0.010 1.300 750 0.750 0.010 375 0.015
2015-003-030 | 25,000 185 90 0.010 1.300 185 0.010 1.300 375 0.375 0.010 375 0.015
2015-005-015 | 25,000 375 125 0.015 1.300 375 0.015 1.300 750 0.750 0.010 375 0.015
2015-005-030 | 25,000 375 125 0.015 1.300 375 0.015 1.300 375 0.375 0.010 375 0.015
2015-010-015 | 25,000 375 150 0.015 1.300 375 0.015 1.300 750 0.750 0.010 375 0.015
2015-010-030 | 25,000 375 150 0.015 1.300 375 0.015 1.300 375 0.375 0.010 375 0.015
2020-003-020 | 20,000 185 90 0.010 1.800 185 0.010 1.800 750 1.000 0.010 375 0.020
2020-003-040 | 20,000 185 90 0.010 1.800 185 0.010 1.800 375 0.500 0.010 375 0.020
2020-005-020 | 20,000 375 90 0.020 1.800 375 0.020 1.800 750 1.000 0.010 375 0.020
2020-005-040 | 20,000 375 90 0.020 1.800 375 0.020 1.800 375 0.500 0.010 375 0.020
2020-010-020 | 20,000 375 125 0.020 1.800 375 0.020 1.800 750 1.000 0.010 375 0.020
2020-010-040 | 20,000 375 125 0.020 1.800 375 0.020 1.800 375 0.500 0.010 375 0.020




UDCLRS t7#Iz#45 Milling Conditions DR o to bage 30 for UBGLAS nots.

HHI iBEaE (<87HRA)
WORK MATERIAL CEMENTED CARBIDE (<87HRA)
BIE [Elkiped:S ERMII  ZLevel Milling [EEMI  Flat Milling RIEMI  Side Milling JBINIT  Slotting
odel %gif EOEE wEDEE2 3 a  woEE & a  wmoEE & a  EpEE &
Feed Rate | FeedRate2 = Axial Depth | Radial Depth = Feed Rate | Axial Depth | Radial Depth | Feed Rate | Axial Depth = Radial Depth = Feed Rate | Axial Depth

(min™) | (mm/min)  (mm/min) (mm) (mm) (mm/min) (mm) (mm) (mm/min) (mm) (mm) (mm/min) (mm)
2003-003-006 | 21,000 220 50 0.010 0.200 220 0.010 0.200 200 0.075 0.003 200 0.010
2003-005-006 | 21,000 220 50 0.010 0.200 220 0.010 0.200 200 0.075 0.003 200 0.010
2005-003-005 | 20,000 275 135 0.020 0.400 275 0.020 0.400 800 0.250 0.005 550 0.020
2005-003-010 | 20,000 275 135 0.020 0.400 275 0.020 0.400 400 0.125 0.005 550 0.020
2005-005-005 | 20,000 550 180 0.020 0.400 550 0.020 0.400 800 0.250 0.005 550 0.020
2005-005-010 | 20,000 550 180 0.020 0.400 550 0.020 0.400 400 0.125 0.005 550 0.020
2008-003-008 | 19,000 290 145 0.020 0.600 290 0.020 0.600 1,200 0.400 0.008 580 0.025
2008-003-016 | 19,000 290 145 0.020 0.600 290 0.020 0.600 600 0.200 0.008 580 0.025
2008-005-008 | 19,000 580 190 0.025 0.600 580 0.025 0.600 1,200 0.400 0.008 580 0.025
2008-005-016 | 19,000 580 190 0.025 0.600 580 0.025 0.600 600 0.200 0.008 580 0.025
2008-010-008 | 19,000 580 190 0.025 0.600 580 0.025 0.600 1,200 0.400 0.008 580 0.025
2008-010-016 | 19,000 580 190 0.025 0.600 580 0.025 0.600 600 0.200 0.008 580 0.025
2010-003-010 | 18,250 300 150 0.020 0.800 300 0.020 0.800 1,440 0.500 0.010 600 0.025
2010-003-020 | 18,250 300 150 0.020 0.800 300 0.020 0.800 720 0.250 0.010 600 0.025
2010-005-010 | 18,250 600 200 0.025 0.800 600 0.025 0.800 1,440 0.500 0.010 600 0.025
2010-005-020 | 18,250 600 200 0.025 0.800 600 0.025 0.800 720 0.250 0.010 600 0.025
2010-010-010 | 18,250 600 200 0.025 0.800 600 0.025 0.800 1,440 0.500 0.010 600 0.025
2010-010-020 | 18,250 600 200 0.025 0.800 600 0.025 0.800 720 0.250 0.010 600 0.025
2015-003-015 | 16,500 325 160 0.020 1.300 325 0.020 1.300 1,440 0.750 0.010 650 0.035
2015-003-030 | 16,500 325 160 0.020 1.300 325 0.020 1.300 720 0.375 0.010 650 0.035
2015-005-015 | 16,500 650 210 0.035 1.300 650 0.035 1.300 1,440 0.750 0.010 650 0.035
2015-005-030 | 16,500 650 210 0.035 1.300 650 0.035 1.300 720 0.375 0.010 650 0.035
2015-010-015 | 16,500 650 210 0.035 1.300 650 0.035 1.300 1,440 0.750 0.010 650 0.035
2015-010-030 | 16,500 650 210 0.035 1.300 650 0.035 1.300 720 0.375 0.010 650 0.035
2020-003-020 | 15,000 360 180 0.020 1.800 360 0.020 1.800 1,440 1.000 0.010 720 0.050
2020-003-040 | 15,000 360 180 0.020 1.800 360 0.020 1.800 1,440 1.000 0.010 720 0.050
2020-005-020 | 15,000 720 240 0.050 1.800 720 0.050 1.800 1,440 1.000 0.010 720 0.050
2020-005-040 | 15,000 720 240 0.050 1.800 720 0.050 1.800 1,440 1.000 0.010 720 0.050
2020-010-020 | 15,000 720 240 0.050 1.800 720 0.050 1.800 1,440 1.000 0.010 720 0.050
2020-010-040 | 15,000 720 240 0.050 1.800 720 0.050 1.800 1,440 1.000 0.010 720 0.050

C DENBISAFRIF VF-20. VM-40. VU-70 (CIS #48) ZHEICERLTHED. IHIRHFOBRZRIBHDTY .
MIT2BWEMEICKD. TEFGICENGDFT,

KEOMITIEBESZOME. NTRK. HHEE. THEEOMITRECLD.
MIKEORBEHUBREEDBEENTDET .

These milling parameters are based on VF-20, VM-40, VU-70 (CIS standard) and are for reference only.
Tool life may differ depending on the type of Cemented Carbide / Hard Brittle Materials.
For best result, fine parameter adjustments may be required, depending on the materials of Cemented Carbide / Hard Brittle Materials; milling shape and strategy; machine rigidity
and spindle capability.
HROEE 2 | 7T O—F LEABBRO® D EE
Feed Rate2: Approach and *Connection links.
*Connection links feed rate when changing from one engagement point to the next.

ap
ap

Qe D ‘

ERRNT /NI / KENT BT

Z-Level / Side / Flat Milling Slotting

ap : BAEOTHAF RS (mm) ap : BAHEOYHAFRE (mm)
e | EEHEOYRAHFEE (mm) = Py 8p : Axial Depth (mm)

@p : Axial Depth (mm) D: TEME

ap : Radial Depth (mm) = P D : Tool Outside Diameter



UDCLRS {##% Note

% :

- PHHIRHARE Ve, BIEORVER TOMIIIERECTEFEA.

- T TDFBESEGRZTV. FHOMUHTEL THSMIZRMIBLTIREL,

- TEORETHURGRIERE LTS,

CO—F A VI DEEDORY vV IBIRF v vF VI UBNTLEEWN, TEDRNDAELEoleh. TEMRIFELKIEBTENTDET .
- NT#E ETORNZDTRNZERR L. IEWRNTIMTIZREL T REW,

- QIEMNT. BNTIO7 JO—Fid. FHETIHERHOFHA.

- ESENIO7 70-FE. ERNEULLEAUAILEHEERULET IENBEE 1° UTH#E),

- AIEMNT. EEMIICHSVTE. I—F REBOMOEULSZEERLK ap. ae ZRELTLIRE,

- OEEEEE TIF288E. EDEEERUEERTTFTLIREE,

- BEASNICBVTE, I7JO-DREIESFNELERXLETH, HAUEIEIECA LS X MOERTERT,

- ERMITICBVTIE. KEUEIERERERLE T,

- HEIMIC KD TIFTID K FHENC ENGHDEITDT. T7TO—PI—5V MEMIACHERICHAL. t1h < FEBRELTLIREE L,
CMTRRIC K S TERRIEDHD T ENBOHETDT, HRAPRNCTFELLEN,

- HID K FPMEDAKICASHENESIC, REDHRPIRAIBERUTERLTLIZEN,

- Y10 < FOMED I THEOBIEERRICA DATTREMN B O X TOT, FIRHREHERLET,

Note:

- This application requires a high cutting force. A machine with poor rigidity and high vibration is not recommended.

- Allow sufficient machine and spindle warm-up time for stability and to remove any expansion of the main spindle before running the program.

- Tool setting length should achieve the least possible overhang.

- Avoid contact with the coated area of the shank. This will prevent tip vibration and tool jamming in the collet / holder.

- Run-out and vibration should be checked dynamically at the tool point while mounted in the machine and both should achieve the lowest level possible.

- Does not require to be slowed down in the approach sequence when slotting and side milling.

- Use an inclined or helical approach when Z-level milling (Recommended inclination angle: <1 degree).

- For flat and side milling, set the axial depth (ap) and radial depth (ae) to allow for the uncut material of the corner radius.

- Decrease both spindle speed and feed rate proportionally.

- Air blow is highly recommended for longer tool life. Both oil mist and oil coolant are alternatives.

- Recommend water soluble coolant for Hard Brittle (Non-Metallic) Materials.

- When milling some work pieces, heavier chips may be created. To evacuate these chips it is important to accurately position the coolant nozzle on the milling part.
- Remove chips to prevent heat generation and ignition during milling process.

- Protective gear, such as safety glasses and face guards are required when milling.

- Chips / dust generated while milling can have adverse affects on the machine parts if they are not properly evacuated. Take steps to assure proper evacuation.



HEESEIMTLI NEXT STAGE

DWC ! &[T - _UEID OER; D MIhEEEIC !!

Introducing revolutionary new tools for "Direct Drilling & Thread Milling" on Cemented Carbide !!

—g A - B _4Rd K /

New standard for Cemented Carbide Processing

©USyIDFEELICKLY Cracks are minimized.
OEFDICKDBIES/EOTEL - R MEIE Time and cost savings comparing to EDM process.
@1 NZAMITHVNESDDRUTHEZRIR Highly precise thread geometry generated by single path threading.

BIESE ALYYMI UDCLB R3X15mm (TF9%) + UDCT M8 X 16 mm (faL¥]Y)
Cemented Carbide UDCLB R3x15 mm (Hole Before Threading) + UDCT M8x16 mm (Thread Milling)

TN
After drilling Holes before threading

Work Size:
50 x 50 x 10 mm

R mIs
After thread milling

BESE ALYIYMI UDCMX ¢25X EE 10 mm (TN +UDCT M3 (altIy)

Cemented Carbide UDCMX ¢2.5x10 mm Flute Length (Hole Before Threading) + UDCT M3 (Thread Milling)

TN
After drilling Holes before threading

R CyYmIs
After thread milling

Work Size:
20 x20 x 10 mm

BRI

TRIMI (NJAILRSBIT)
Hole Before Threading (Helical Drilling)

alyymT
Thread Milling

TEFHIIE UDCLB 2060-1500 UDCT M8—1.25-16

00

A #BEA$E Cemented Carbide

Work Material VM-40 (90HRA)

EEnEE - .

Spindle Speed 8,000 min 5,300 min

REYEE ) .

Feed Rate 50 mm/min 30 mm/min
01 mm/1[E

ZAABHE HEF (E0HYR) 103 mm/ & 1.25 mm/1 &

Vertical Distance Roughing: 0.1 mm/rev 1.25 mm/rev

Finishing (Zero Cut): 0.3 mm/rev

7—o=k IF7IA— (JZIL) Air Blow (Nozzle)

IR EEN ¢6.8 FE10mmx 16 7% BB RE10mm x 16 7%
Hole Through Hole $6.8 10 mm depth x 16 holes | Through Hole 10 mm depth x 16 holes
p)liln:cd | 943308 (1 R&HF=Y) 35 (1 R"H1=Y)

Cycle Time 9 min 30 sec per hole 3 min per hole
¥UDCLB SEfNIT274, EERY - A LFIMI <1 AER

UDCLB 2 tools for roughing and 1 tool for chamfering / finishing. Total 3 tools are used.

TRMI RALYYmT

Hole Before Threading Thread Milling
HRTR UDGMX 2250-100 UDCT M3-0.5-6
Tool
A #BIESE Cemented Carbide
Work Material VM-40 (90HRA)
[E1E55R B - -
Spindle Speed 2,000 min 20,000 min
EYEE . .
Feed Rate 5 mm/min 3 mm/min
ATVTE _
Peck Amount 0.5 mm
99—k - )
Coolant T77A— (/X)) Air Blow (Nozzle)
IR/ RLINT LEFEYIN FRE 8 mm x 16 X IEFYIR FEE 6 mmx 16 )X
Hole Specification Blind Hole 8 mm depth x 16 holes Blind Hole 6 mm depth x 16 holes
T EERS 2528 (1 R@fY) 93158 (1 RptY)
Cycle Time 2 min 2 sec per hole 9 min 15 sec per hole

VM-40 (90HRA)

VM-40 (90HRA)




27 2 Flutes BEESSE - ERMINITARUIL Drills for Cemented Carbide and Hard Brittle Materials

— i

B+ X Size 0.4~ @7

% | 201%2%%%*

JT

UDC 30° | Additional 9 modelsb
— ) =t Launching in December 2016

MITHEEIER FOODIRICHESE) Material Applications (¥ Highly Recommended © Recommended O Suggested)

# HEl # Work Material

KR a%E | JUN-FVE BEANSE 2573 FIWZER | I3T74 b ] BiE | ASZADEE | FYUER | BMBGE | BEAE | BEY
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-METALLIC)
$45C SK/SCM NAK ~55HRC | ~60HRC | ~ 70HRC PLASTICS ALLOYS MATERIALS
§55C SUS HPM
© % | 9

xWEiEM C ESZvIR (PIVEF, IWIAZTEE), ASREE
Hard Brittle (Non-Metallic) Materials: Ceramics (Alumina, Zirconia, etc.), Glasses and etc.

E BESEMI[I YA PEY RI—F « VI DRFEICKD. BEESENOFEERLG IFINIHTTEE,
RUIIRORELICKD. £y MIERBREDAIEICH L.
PN XAZAILRY UV I OFRZELIF S U—XF T IVISHERE.
g_ UDC offers excellent drilling performance on Cemented Carbide and Hard Brittle (Non-Metallic) Materials.
=l By combining the new coating with optimum cutting geometries, the tool improves hole quality and longer tool life.
2 Makes mechanical drilling cost competitive!
el AR . 30° o SCiff Point Angle : 130°
Enlarged tip drawing a m D o3 BfZE Diameter Tolerance : 0/-0.02 (D = 3.5)
P “ . ° 0/-0.025 (D = 4)
6 — ] | TPV —Nv k&1 7 Under-cut type
&5t 28 242 Total 28 models 847 Unit (mm)
BE BR BE 28 Ve UOE i c "*ﬁ@fcﬁ -
Model Diameter Flute Length Overall Length | Shank Diameter Price — emc\ente arbide —
Number B D RE 25y T8
oD 2 L od y Spindle Speed Feed Rate Peck Amount
(min™) (mm/min) (mm)
UDCMX 2040-040 0.4 4 38 3 18,000 20,000 5 0.05
UDCMX 2050-050 0.5 5 38 3 18,000 15,000 5 0.05
UDCMX 2060-060 0.6 6 38 3 18,000 11,500 5 0.05
UDCMX 2070-070 0.7 7 38 3 18,000 9.000 5 0.05
UDCMX 2080-080 0.8 8 38 3 18,000 7.300 7.5 0.05
UDCMX 2090-090 0.9 9 38 3 18,000 6.000 78 0.05
UDCMX 2100-100 1 10 38 3 18,000 5.000 7.5 0.05
UDCMX 2110-100 1.1 10 38 3 18,000 4,500 7.2 0.08
UDCMX 2120-100 1.2 10 38 3 18,000 4,100 6.8 0.07
UDCMX 2130-100 1.3 10 38 3 18,000 3.750 6.5 0.08
UDCMX 2140-100 14 10 38 3 18.000 3.450 6.2 0.09
UDCMX 2150-100 1.5 10 38 3 18,000 3.200 6 0.1
UDCMX 2160-100 1.6 10 38 3 18,000 3.000 6 0.1
UDCMX 2200-100 2 10 38 3 18,000 2,400 5 0.15
UDCMX 2210-100 2.1 10 38 3 18,000 2.300 5 0.15
UDCMX 2250-100 25 10 38 3 18,000 2,000 5 0.2
UDCMX 2300-100 3 10 38 3 18,000 1,100 3.7 0.25
UDCMX 2330-120 3.3 12 50 4 20,000 1,000 34 0.3
UDCMX 2350-120 35 12 50 4 20,000 910 3.3 0.35
UDCMX 2400-160 4 16 60 6 35,500 4,000 6.9 T BT
UDCMX 2420-160 42 16 60 6 35,500 4,000 7.3 e
UDCMX 2450-200 45 20 60 6 35,500 4,000 7.8 IZRT I
UDCMX 2500-200 5 20 60 6 35,500 4,000 87 glze?
UDCMX 2550-250 515 25 60 6 38,000 4,000 96 I2a T
UDCMX 2600-250 6 25 60 6 38,000 4,000 105 e
UDCMX 2650-250 6.5 25 60 8 48,000 4,000 1.5 IZ27 T
UDCMX 2680-250 6.8 25 60 8 52,000 4,000 12 et
UDCMX 2700-250 7 25 60 8 52,000 4,000 124 T

XGBIEE  Additional model



UDCMX fi&Z Note

CDOYIHISRMARIE. VM-40 (CIS#H8) ZHEIIERULTHD. HIRHOBERZRIHEDTY . MY HBEMEICIDTREEFRICENGDFT,
KEOMITEFBRESEZOME. IMIHR. EHEIEPEHEEOERAREICKD. RMORBEIURELDBEENDDET.

These milling parameters are based on VM-40 (CIS standard) and are for reference only.
Tool life may differ depending on the type of Cemented Carbide material.
For best results, fine parameter adjustments may be required, depending on the Carbide material; milling shape and strategy; machine rigidity and spindle capability.

&% -

- NITRETDSERESRZTV. TMOBUNREL THSMIZRIKE LTI IEE W,

+ TEQREH URIERERE LT IEE L,

cA=F A VITDDEFRDO Y v Y IBBIEF v v F VT UIENTLIEE WV AEDRNOKREL B oD, TEMKRIFBL LD ENHDET,
- IITHEETOREDIRNEEREL. NSWRNTINIZREL T EEL,

- BAGRE (. §1D K FEEED[CKRDITMERILEDD. RIREZ UM ZHERLE T,

- —RAICRT Y TMIZHRULEID. /YR Ty TIMIOHFHEGFET EENSH0ET .

- I7JO-ZHRHUET,

- BRI TICHENTIE, KEMIEIHZE#ELERT .

TRRC RO TFKENHD ENGHDHFITDT. FHEPFENICTIERLIEE L,

- ID K FPREDAMEICASTENK SIS, REDHHRPIYRAIBEZUTERLTIEE,

- 10 < FOIEN N THEDEBERRICA DATTEEMNSH DX T DT, FIEWREHERLET .

c@mE. ) RIFISSUTRAT v TMIZERELTLIEEW,

- ARTEDMIIE. IEISENAEVNCOEIEDS DM TOMIZHELET,

+ ARTETIF 1 Nl b DIREFENAE L MITRECK D TIFHCTEERNMEAIED ., RIA, IFENRET DEREENSD XTI DT, BAEGLIFBITITI LT,
- RHMIC LS TREID K FHBENCENHDEITDOT. TP IO—PI—5Y MEMIRICHERCHIEL. 810 <FEREL TS,

Note:
- Allow sufficient machine and spindle warm-up time for stability and to remove any expansion of the main spindle before running the program.
- Tool setting length should achieve the least possible overhang.
- Avoid contact with the coated area of the shank. This will prevent tip vibration and tool jamming in the collet /holder.
+ Run-out and vibration should be checked dynamically at the tool point while mounted in the machine and both should achieve the lowest level possible.
- Recommend shallower drilling than flute length to promote good chip evacuation.
- Recommend using peck drilling cycle, but one-shot drilling may extend the tool life in some cases.
- Recommend air blow.
+ Recommend water soluble coolant for Hard Brittle (Non-Metallic) Materials.
- Remove chips to prevent heat generation and ignition during milling process.
- Protective gear, such as safety glasses and face guards are required when milling.
- Chips/dust generated while milling can have adverse affects on the machine parts if they are not properly evacuated. Take steps to assure proper evacuation.
- Peck drilling is required depending on the hole quality & hole-edge chipping.
- We recommend to avoid operating the machine unattended when using large size tools with high MRR (Material Removal Rate) per hole.
Rapid tool wear, sudden tool damage or breakage might occur depending on the processing environment.
- When milling some work pieces, heavier chips may be created.
To evacuate these chips it is important to accurately position the coolant nozzle on the milling part.
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Hard Brittle (Non-Metallic) Materials: Ceramics (Alumina, Zirconia, etc.), Glasses and etc.
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g_ Thread Mills for Cemented Carbide and Hard Brittle (Non-Metallic) Materials.

= Direct milling offers higher efficiency and precision comparing to EDM and grinding process.
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Measured diameter is printed on the label.

A5t 10 4 Total 10 models

BIE 226y EvF
Model Thread Pitch
Number Diameter
M P
UDCT M2-0.4-4 M2 0.4
UDCT M2.5-0.45-5 M2.5 0.45
UDCT M3-0.5-6 M3 0.5
UDCT M4-0.7-8 M4 0.7
UDCT M5-0.8-10
M5 0.8
UDCT M5-0.8-15
UDCT M6-1-12
M6 1
UDCT M6-1-18
UDCT M8-1.25-16
M8 1.25

UDCT M8-1.25-24

sz
Tool
Diameter

oD
1.5
1.9
2.4
3.1

39

4.6

59

B
Number of
Flutes

n nm N

R
Effective
Length

2,
4
5
6
8

10

15

12

18

16

24

Developed to give improved hardness and durability, the new Diamond coating also has outstanding adhesion to the tool.
UDC series End Mills and Drills are recommended to drill holes before threading.
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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 contact with the work piece.

B3 Unit (mm)

I IIT—I\B 2R DAL TEA
Shank Taper Overall Shank Price
Angle Length Diameter
Bta L ¢d ¥
16° 50 4 38,900
16° 50 4 38,900
16° 50 4 38,900
16° 50 4 38,900
60 6 42,800
16°
60 6 42,800
60 6 42,800
16°
60 6 42,800
60 6 42,800
16°
60 6 42,800




UDCT tJHEISk4=R Milling Conditions

#HI%  WORK MATERIAL #BtESE CEMENTED CARBIDE
BIF FU EvF Sz MR HETTUR CEmEE EDEE
Model Thread Pitch Tool Effective Recommended Diameterof  Spindle Speed Feed Rate
Number Diameter Diameter Length Hole Before Threading
M P D e, (mm) (min™) (mm/min)
M2-0.4-4 M2 0.4 1.5 4 ®1.6 20,000 3
M2.5-0.45-5 M2.5 0.45 1.9 5 021 20,000 3
M3-0.5-6 M3 05 24 6 025 20,000 3
M4-0.7-8 M4 0.7 3.1 8 ¢33 10,050 30
M5-0.8-10 10
M5 0.8 39 4.2 8,000 30
M5-0.8-15 15
M6-1-12 12
Mé 1 46 @5 6,800 30
M6-1-18 18
M8-1.25-16 16
M8 1.25 59 6.8 3,500 20
M8-1.25-24 24

C DYIHISRRIE. VM-40 (CIS ##8) ZHEITAERLTED. UHIRHDERZRIBDTY,
NI BBEMEICKD TEFGICENSH DT,
KEOMITIHEESEOME. MR, BEEECIHEEORRARREICKD. REORBENAIBELLDIBENHDET.

These milling parameters are based on VM-40 (CIS standard) and are for reference only.

Tool life may differ depending on the type of Cemented Carbide material.

For best results, fine parameter adjustments may be required, depending on the Carbide material; milling shape and strategy;
machine rigidity and spindle capability.
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Note:

- This application requires a high cutting force. A machine with poor rigidity and high vibration is not recommended.

- Use a machine equipped with helical interpolating functions.

- Allow sufficient machine and spindle warm-up time for stability and to remove any expansion of the main spindle before running the program.

- Tool setting length should achieve the least possible overhang.

+ Avoid contact with the coated area of the shank. This will prevent tip vibration and tool jamming in the collet / holder.

- Run-out and vibration should be checked dynamically at the tool point while mounted in the machine and both should achieve the lowest level possible.

- Decrease both spindle speed and feed rate proportionally.

- The feed rate is measured at the center of the tool.

- The radial cutting depth is recommended to cut all at once. Do not cut several times.

- Adjust turning radius amount to meet required internal thread precision.

+ Air blow is highly recommended for longer tool life. Both oil mist and oil coolant are alternatives.

+ Recommend water soluble coolant for Hard Brittle (Non-Metallic) Materials.

- When milling some work pieces, heavier chips may be created. To evacuate these chips it is important to accurately position the coolant nozzle on the milling part.
- Remove chips to prevent heat generation and ignition during milling process.

- Protective gear, such as safety glasses and face guards are required when milling.

+ Chips / dust generated while milling can have adverse affects on the machine parts if they are not properly evacuated. Take steps to assure proper evacuation.
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A Advisory for Safe Use of UNIMAX Tungsten Carbide 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 Tungsten Carbide End Mills

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

AHERER -
T140-0013 RE#Maml [ IXmAH 6-17-1
TEL. 03-5493-1030 (4 1 ¥ JL 1 > )FAX.03-5493-1014

REITI :
T940-1104 BB RMAMEBEAF4I] 2706-6
TEL.0258-22-2620(f8) FAX.0258-22-0045

FIZhhEe -

TEL.0120-60-2620 FAX.0258-22-0246
RFEEERR :

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

T954-0076 #1/RIE RKIrH=E 3-1
TEL.0258-66-0800 (f£)  FAX.0258-66-0801

JLBIRERFR
T370-0046 BEBESUATIIAR 1425 24 > 101
TEL.027-310-1195 FAX.027-310-1196

RIE R -

T446-0059 BHELHHM=/ARIHAR 1-23-9 BEL Yy I TV T 1 XBHR)

TEL.0566-79-0147 FAX.0566-74-9990

LEBEEN ©
T491-0912 RHE—=m#HE1-2-8 =y 1 —EEI 8F
TEL.0586-43-2900(f£) FAX.0586-43-2899

KRERE SRR -
T532-0033 ABRFFABRATEIX#HS 3-9-14 EHV=EEIL 3F
TEL.06-6392-3159(f£) FAX.06-6392-3169

U.S. UNIONTOOL, 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)

2962 Scott Boulevard, Santa Clara, CA 95054 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: 1-651-552-0440 Fax. 1-651-552-0435

TAIWAN UNION TOOL CORP.

No. 180, Zhong-Zun Street, 20 Lin, Hai-Hu Tsuen,
Lu-Zhu Shiang, Taoyuan Hsien, 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.

Tel: 86-21-5762-8588 Fax: 86-21-5762-8436

UNION TOOL (WAIGAOQIAO SHANGHAI) Co., LTD.

No.6, 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.

Rm 5083, 5/F, Win Century Centre, 2A Mong Kok Rd, Mong Kok,
Kowloon, HONG KONG

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

DONGGUAN UNION TOOL LTD.

YingHua TaiYing Industry Park,Hongmei Town,

Dongguan City, Guangdong,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
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http://www.uniontool.co.jp
FHE2ATROLRI, FEELIKEETEIEHHBYETDOTTTERIREEL,

Price & Specifications are subject to change without notice. o
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