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UDCLBF
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For Cemented Carbide and
Hard Brittle Materials

‘s UDC

High-speed Ball End Mills

High-speed Long Neck Ball End Mills

High=grade Ball End Mills

High-grade Long Neck Ball End Mills

Ball End Mills

Long Neck Ball End Mills



I UDC Choose by application

i!;o dﬂl
z UDC

ULTRA DIAMOND COAT

|
:

For cost saving purposes

For highly efficient roughing
and semi-finishing

For better surface finish

l l

series J series |

- )_UDCBH UDCBF UDCB
““UDCLBH UDCLBF UDCLB

Racus | UDCLRSF UDCLRS

The long-awaited 3rd generation UDC!

The best match for roughing and semi-finishing of cemented carbide.

I Features of H series

High-level Treatment!! Unbelievable milling performance

High Speed!! Mill at surprisingly high feed rate

High Material Removal Volumel!! Highly improved material removal volume

I Attain both high efficiency
and long tool life!

The key points

New generation edge treatment X Improved diamond coating to
minimizes tool damage enhance wear resistance

(2]



Cemented Carbide Lens shaped milling Comparison of efficiency and VM-40 (90 HRA)
material removal volume with UDCBH / UDCBF R1 x Length of Cut 1.4

7.5 4

7.5 times the
efficiency

Over 4 times the
removal volume

Work Size: 50 x 50 x 10 mm
Pocket Size: Top @ 10 x Depth 3.5 mm
Material Removal Volume : 160 mm?® / Pocket

Coolant : Air Blow

UDCBH shows maximum tool performance under high-speed conditions.
Tool life may shorten when used at the same feed rate as before.

Tool UDCBH UDCBF
Milling Conditions

Spindle Speed 30,000 min™' 20,000 min™'

Feed Rate 1,500 mm/min 200 mm/min

Axial Depth ap 0.1 mm

Radial Depth e 0.3 mm

Milling Results

1 side

1 Tool Milling time 76 min 4 Tool Milling time 7 h 28 min
16 pockets

Tool after milling
4 pockets

Tool after milling
16 pockets

Still functional




“Hard Brittle Materials Electronic component assembly jig shaped milling
with UDCBH R0.5 x Length of Cut 0.7 Zirconia  ZrO, (94%)

Alumina Al,0,(99.5%)

Work Size : 30 x 20 x 10 mm
Coolant : Water Soluble

Zirconia  2r0,(94%)

Work Size : 30 x 20 x 10 mm
Coolant : Water Soluble

ar a.
Spindle Feed Axial Radial Cycle
No Process Tool Speed Rate Depth Depth Allowance i
(min™) (mm/min) (mm) (mm) (mm)
1 | Slotting and inclined pocket UDCBH 2010.0070 0.01/0.03 0:36:29
roughing (RO5 x Length of Cut 0.7) 30,000 300 0.05 025
2 Slot finishing 0 0:19:17
3 | 2-stage pocket roughing (RUngLEE:fI;gi]JeUgi%?h 2 30,000 300 0.028 0.028 003 0:52:42
4 Re-machining 0.023 05 0.03 0:18:26
UDCLRSF 2008-005024
5 Semi-finishing (@ 0.8 x CR0.05 x Effective Length 2.4) 30,000 175 0.02 0.25 0.01 0:51:09
6 Finishing 0.014 0.25 0 1:12:32
UDCMX 2200-100 .
’ . (92 x Flute Length 10) 2400 S 0.15 003:15
— rilling
UDCMX 2100-100
8 (@1 x Flute Length 10) 5.000 75 0.05 - - 0:10:44

Hole Depth 7mm  Total 4:24:34



"Cemented Carbide Hexalobular Comparison of efficiency and material removal volume
with UDCBH / UDCBF R0.5 x Length of Cut 0.7

Tool damage at the
time of machining
3 pieces

VM-40 (90 HRA)

Model Size : $9x22mm 91 mm?®/pc

Coolant :

Air Blow

- UDCBF
Model Hexalobular |Character engraving
Cycle Time / pc 38 min 21 sec| 1 min 56 sec
MNumber of processed pieces / pc 3 -
Material Removal Volume 273 mm? _
Spindle Speed 30,000 min™" | 15,000 min™
Feed Rate 300 mm/min | 150 mm/min
Feed Rat& 2 30 mm/min | 30 mm/min
Axial Depth ap 0.05 mm 0.05 mm
Radial Depth 8e 0.25 mm -

Less than 1/3 of the cycle time
More than twice the tool life of UDCBF

Efficiency x 3.2
Tool life x 2.3

UDCBH

Hexalobular |Character engraving

11 min 50 sec 38 sec
7 -

637 mm? -
30,000 min™ | 15,000 min™
900 mm/min | 450 mm/min
300 mm/min | 300 mm/min

0.05 mm 0.05 mm
0.25 mm -

Cemented Carbide Comparison of efficiency and material removal volume in roughing  VM-40 (90HRA)
with UDCB / UDCBF / UDCBH

3,000

2,500

2,000

(mm?)

1,500

1,000

Material Removal Volume

500

Square pocket milling Coolant : Air Blow

UDCBH R1
Still functionall

60

T

50

UDCBH is
over 2-5 times the material removal volume!
over 2.5-5 times the milling efficiency!
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The sharpest cutting edge in the UDC series
- The best choice for high quality milling surface

I F (Fine) Features of F series

Optimized coating for F series

(2)special treatment for a sharp edge Minimized edge chipping and the level of the gap

(3)chip pocket designed on tool tip Excellent surface finish

VM-40 (90 HRA)

"Cemented Carbide Flat surface milling Comparison of edge chipping on work piece
with UDCBH / UDCBF R0.4 x Length of Cut 0.56

Tool UDCBH | UDCBF
Spindle Speed 30,000 min-!
Feed Rate 750 mm/min ‘ 250 mm/min
Axial Depth
AiatoR & 0.02 mm
o1R ; 2 Radial Depth

Milling direction Pit e 0.02 mm

Coolant Air Blow

Improve efficiency and lower costs by using the right tool to meet your edge chipping requirements.




Cemented Carbide Indexable Insert Mold VM-40 (90 HRA)
with UDCBF R0.5 x Length of Cut 0.7 Ball End Mill

Roughing Finishing
Tool UDCBF 2010-0070 (R0.5%0.7)
Spindle Speed 30,000 min™'
Feed Rate 300 mm/min
Axial Depth &p 0.05 mm 0.028 mm
Radial Depth &e 0.25 mm 0.02 mm
Coolant Air Blow
Cycle Time 43 min 2h 17 min
Material Removal Volume 86.3 mm® 12.0 mm®

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

200.00 it m 200.00 it m

Tool after roughing Tool after finishing

Ra: 0.051um
Rz: 0.399um

Ra: 0.068um
Rz: 0.520um

Ra: 0.054um
Rz: 0.408um

o Size : 20 x 20 x 10 mm

Work sample after finishing

UDCBF Series
Indexable Insert Mold
Milling Video

e Top Side




2 Flute High-speed Ball End Mills for Cemented Carbide and Hard Brittle Materials

Size R0.3~R1

UDCBHz@®

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

; H - Patent pending Additional 2 Models

Work Material
CARBON | ALLOY | PREHARDENED HARDENED STEELS CAST |RON | ALUMINUM | GRAPHITE | COPPER | PLASTICS | GLASS | TITANIUM | HEAT (CEMENTED| HARD BRITTLE
STEELS | STEELS STEELS ALLOYS FILLED | ALLOYS |RESISTANT| GARBIDE (INON-METALLIC)
543C | SK/5CM NAK ~55HRC | ~B0HRC | ~ 70HAC PLASTICS ALLOYS MATERIALS

$53C SUS HPM

O % | ©

= Hard Brittle (Non-Metallic) Materials: Ceramics (Alumina, Zirconia, etc.), Glasses and etc.

High efficiency and long life Ball End Mills for milling Cemented Carbide.
High-level treatment to reduce cutting resistance and mill at a high feed rate.
Wear resistance improved drastically with optimized diamond coating.

Best for roughing and semi-finishing.

The shank taper angle shown is not an exact value and fo avoid

Label Sample H * Bla | contact with the workpiece, we recommend the user controls the
Sy « - precise value of this angle. Shank taper angle should not make
@ gﬂgﬁf 2020'0?‘0 FuLRon & =2 S L__x i T = contact with the work piece.
war e _$001_ $0I. 897 R, 001/-0. 001 I|||||m€|| |I %‘ ¢ ) i
#001 ¢ D1.997 R+0.001/-0.001 T L
Diameter and Ball R accuracy measurements are printed on
the label to support High Precision milling.
Total 6 models Unit (mm)
Model Radius of Length Shank Taper Overall Shank Price
Number Ball Nose of Cut Angle Length Diameter
R £ Bta L ad ¥
UDCBH 2006-0042 RO.3 042 16° 50 4 44,160
UDCBH 2007-0049 R0.35 0.49 16° 50 4 44160
UDCBH 2008-0056 RO.4 0.56 16° 50 4 44,160
UDCBH 2010-0070 RO.5 07 16° 50 4 44160
UDCBH 2015-0105 RO.75 1.05 16° 50 4 44,160
UDCBH 2020-0140 A1 1.4 16° 50 4 44160

*Additional model



UDCBH Milling Conditions

WORK MATERIAL CEMENTED CARBIDE (=87HRA) CEMENTED CARBIDE (<87HRA) HARD BRITTLE MATERIALS

ap ae ar a: ao a:
Model | Radusof | lengh | Spindle | Feed | *Feed | Axd | Radal | Spinde | Feed | *Feed | Adal | Radil | Spnde | Feed | *Feed | Addl | Rada
Number | BalNose | ofCut | Speed | Rale | Rae2 | Depth | Deph | Speed | Rale | Raie2 | Deph | Deph | Speed | Rale | Rae2 | Deph | Depih
mm) | (m) | i) | (ommn) | ommn) | om) | @m0 omjmin) | eomimin) | om) | @m) | min) | ommin) | Goomin) | Gom) | (nm)

2006-0042 | RO.3 042 | 30,000 | 600 200 | 0.03 0.14 | 30,000 900 300 | 047 0.03 | 30,000 | 200 20 | 0.3 0.14
20070045 R0O.35 = 049 | 30,000 690 230 | 0035 017 | 30,000 1,050 350 | 0.18 0.035 | 30,000 | 225 23 | 0035 | 017
2008-0056 = RO.4 056 | 30,000 | 750 250 | 0.04 019 | 30,000 1,250 420 | 019 0.04 | 30,000 | 250 25 | 0.04 0.19
20100070 RO.5 0.7 30,000 900 300 | 005 0.22 | 25,000 1,300 430 | 02 0.05 | 30,000 | 300 30 | 0.05 0.25
20150105 RO.75 | 1.05 | 30,000 1,200 400 | 0075 | 027 | 19,000 1450 480 | 023 0.07 | 24,000 | 400 4 | 0075 | 027
20200140 R1 14 30,000 | 1,500 500 | 04 0.3 16,500 = 1,600 530 025 0.1 18,000 | 600 200 | 041 0.3

These milling parameters are based on VF-20, VM-40, VC-70, VU-70 (TAS standard) for Cemented Carbide, and Alumina for Hard Brittle Materials. These are for reference only.
Tool lifa 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.

* Feed Rate2: Feed Rate of Approach and *Gonnection links.
*Changing from one engagement point to the next.

MJ._W 8, : Axial Depth (mm)

& @: : Radial Depth (mm)

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 pravent 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 degras).

« Decrease both spindle speed and feed rate proportionally.

« Air blow iz highly recommended for longer tool life. Both oil mist and oil coclant 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 quards 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.

« The tool life may shorten due to a large difference between the commanded feed speed and the actual machining speed caused by factors as machining model and machining machine.
« Decrease both feed rate and feed rate 2 proportionally.

« Tool damage may progress rapidly near the end of the tool life.




2 Flute High-speed Long Neck Ball End Mills for Cemented Carbide and Hard Brittle Materials

Size R0.3~R1
“ n c lB “ m ‘l — pending -
Material Applications (% Highly Recommended © Recommended O Suggested)
Work Material
CARBON | ALLOY | PREFAFOENED HARDENED STEELS CAST IRON | ALUMINUM | GRAPHITE | COPPER | PLASTICS | GLASS | TITANIUM | HEAT |CEMENTED| HARDBATILE
STEELS | STEELS |  SES ALLOYS FLLED | ALLOYS |RESISTANT| CARBIDE (NOMMETALLC)
S45C | SK/SCM | NAK |~ = = PLASTICS ALLOYS MATERIALS
St o K S5HRC | ~60HRC | ~ 70HAC
o % | ©

*Hard Brittle (Non-Metallic) Materials: Ceramics (Alumina, Zirconia, etc.), Glasses and etc.

Long life Long Neck Ball End Mills for milling Cemented Carbide.
High-level treatment to reduce cutting resistance and minimize damage on cutting edge.
Wear resistance improved drastically with optimized diamond coating.

Best for roughing and semi-finishing.

I" Actual Eftetive Length

-—Elndlm Angle

Label Sample é‘ o . Theshank taper angle shown is not an exact value and to avoid
ng L T ntact with the workpiece, we recommend the user controls the
ofiens YDCLBH 2020-1000 M S| | es S 3 B
_:\.:%: %Pﬁa‘fm«o e |I| |||||E-!HLH I Ill B E LT 6‘ precise va.lue of this angle. Shank taper angle should not make
—— - contact with the work piece.
#001 ¢ D1.989 R0.001/-0.002 - 0. L
Diameter and Ball R accuracy measurements are printed on N
the label to support High Precision milling.
Total 22 models Unit (mm)
Model Radiusof | Effective | Length Neck Shank Taper | Overall | Shank Price Eifective Length by
Number Ball Nose Length | of Cut Diameter Angle Length | Diameter Inclined Angles
R e, e ad Bia L od ¥ ar 1= 1=30r 2 3
UDCLBH 2006-0100 1 50 4 44,740 1.03 1.05 1.08 1.10 147
UDCLBH 2006-0150 15 50 4 44,740 1.54 1.58 163 167 1.78
R0.3 042 0.575 16°
UDCLBH 2006-0200 2 50 4 44,740 2.08 212 2.18 224 239
UDCLBH 2006-0300 3 50 4 44,740 3.09 .18 3.28 338 3.61
UDCLBH 2007-0100 R0.35 1 049 0.675 16° 50 4 44,740 1.02 1.05 1.07 1.10 1.186
UDCLBH 2008-0200 2 50 4 44,740 205 211 217 223 237
UDCLBH 2008-0300 RO.4 3 0.56 0.775 16° 50 4 44,740 3.09 317 327 337 3.58
UDCLBH 2008-0400 4 50 4 44,740 412 424 437 451 4.82
UDCLBH 2010-0150 15 50 4 44,740 1.54 1.57 161 165 1.73
UDCLBH 2010-0200 2 50 4 44,740 205 210 218 222 235
UDCLBH 2010-0250 25 50 4 44,740 257 263 27 278 296
RO.5 07 0.975 16°

UDCLBH 2010-0300 3 50 4 44,740 3.08 317 3.26 335 3.57
UDCLBH 2010-0400 4 50 4 44,740 411 423 436 449 479
UDCLBH 2010-0500 5 50 4 44,740 5.15 5.30 5.46 5.63 B.02
UDCLBH 2015-0200 2 50 4 44,740 2.08 212 217 222 233
UDCLBH 2015-0400 R0.75 4 1.05 1.455 16° 50 4 44,740 414 425 437 450 478
UDCLBH 2015-0600 6 50 4 44,740 6.21 6.38 6.57 6.78 7.23
UDCLBH 2020-0300 3 50 4 44,740 .18 325 332 3.4 3.58
UDCLBH 2020-0400 4 50 4 44,740 421 43 442 454 4.81
UDCLEH 2020-0600 31 6 14 1.915 16° 50 4 44740 6.27 6.44 6.62 6.82 7.26
UDCLBH 2020-0800 8 50 4 44,740 8.33 8.57 883 8.10 8.71
UDCLBH 2020-1000 10 50 4 44,740 1038 1070 11.03 1138 1215




WORK MATERIAL CEMENTED CARBIDE (=87HRA) CEMENTED CARBIDE (<87HRA) HARD BRITTLE MATERIALS
av ae ar a: & a:
Model | Radusof | Effeciive | Spindle | Feed | *Feed | Adal | Radidl | Spindle | Feed | *Feed | Adal | Radel | Spinde | Feed | *Feed | Adal | Radil
Number | BallNose | Lengih | Speed | Rale | Raie2 | Deph | Depth | Speed | Rate | Rate? | Deph | Deph | Speed | Raie | Rate2 | Deph | Deph
(mm) (mm) | (min?) | (mmmin} | (mmjmin) | (mm) (mm) | (min") | (moymin) | (omfmin) | (mm) mm) | (min") | mmmin) | (mmimin) | (mm) (mm)
2006-0100 1 30,000 600 200 | 0.03 0.14 | 30,000 450 150 | 047 0.03 | 30,000 | 200 20 | 0.3 0.14
2006-0150 1.5 | 30,000 600 200 | 0.03 0.14 | 30,000 300 100 | 0.4 0.025 | 30,000 | 200 20 | 0.03 0.14
2006-0200 R0 2 30,000 300 100 | 0.022 | 011 | 30,000 220 70 0 0.02 | 30,000 | 150 15 | 0.02 0.1
2006-0300 3 30,000 75 10 | 0.01 0.08 | 30,000 75 10 | 0.08 0.01 | 30,000 75 10 | 0.1 0.08
2007-0100 | RO.35 1 30,000 690 230 | 0035 017 | 30,000 525 260 | 0.18 0.035 | 30,000 | 225 23 | 0035 | 047
2008-0200 2 30,000 750 250 | 0.04 019 | 27,000 480 240 | 019 0.04 | 30,000 | 250 25 | 0.04 0.19
2008-0300 | RO.4 3 30,000 350 100 | 0.037 | 017 | 25500 | 300 100 | 047 0.035 | 30,000 | 230 23 | 0037 | 047
2008-0400 4 26,000 210 70 | 0.035 | 016 | 24,000 210 21 | 016 0.035 | 30,000 | 210 21 | 0035 | 0.16
2010-0150 1.5 | 30,000 | 900 300 | 005 0.22 | 25,000 650 325 | 02 0.05 | 30,000 | 300 30 | 0.05 0.25
2010-0200 2 30,000 900 300 | 005 0.22 | 24,000 580 290 | 02 0.05 | 30,000 | 300 30 | 0.05 0.25
2010-0250 25 | 30,000 800 300 | 005 0.22 | 23500 520 260 | 02 0.05 | 30,000 | 300 30 | 0.05 0.25
2010-0300 R0 3 30,000 600 200 | 0.05 0.22 | 23,000 450 220 | 02 0.05 | 30,000 | 300 30 | 0.05 0.25
2010-0400 4 30,000 400 100 | 0.05 022 | 21,000 320 160 | 0.2 0.05 | 30,000 | 300 30 | 0.05 0.25
2010-0500 5 27,000 270 100 | 0.045 | 02 20,000 | 250 125 | 02 0.05 | 27,000 | 270 30 | 0.045 0.2
2015-0200 2 30,000 | 1,200 400 | 0075 027 | 19,000 750 an | 023 0.07 | 24,000 | 400 4 | 0075 | 027
2015-0400  RO.75 4 30,000 900 250 | 0075 027 | 18,000 580 290 | 023 0.07 | 24,000 | 350 40 | 0075 | 0.27
2015-0600 6 25,000 | 500 100 | 0075 | 027 | 17,000 | 400 200 | 023 0.07 | 24,000 | 320 36 | 0075 | 027
2020-0300 3 30,000 | 1,500 500 | 04 0.3 16,500 800 400 | 025 0.1 18,000 | 600 200 | 041 0.3
2020-0400 4 30,000 | 1,500 500 | 04 0.3 19,750 | 750 an | 025 0.1 18,000 | 500 160 | 041 0.3
20200600 R1 i 20,000 | 850 280 | 04 0.3 15,000 620 310 | 025 0.1 18,000 | 400 130 | 041 0.3
2020-0800 8 13,000 | 400 130 | 01 0.3 14,000 520 260 | 025 0.1 18,000 | 350 120 | 041 0.3
20201000 10 10,000 | 200 60 | 01 0.3 13,000 420 210 | 025 0.1 18,000 | 300 100 | 041 0.3

These milling parameters are based on VF-20, VM-40, VC-70, VU-70 (TAS standard) for Cemented Carbide, and Alumina
for Hard Brittle Materials. These are for reference only.

Tool lifa 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.

*Feed Rate2: Feed Rate of Approach and *Gonnection links.
*Changing from one engagement point to the next.

T
w_k_/\J 85 : oial Depth (mm)

a- 8- : Radial Depth (mm)

Note:

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

« 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 pravent 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 degras).

* Decrease both spindle speed and feed rate proportionally.

« Air blow iz highly recommended for longer tool life. Both oil mist and oil coclant 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 quards 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.

« The tool life may shorten due to a large difference between the commanded feed speed and the actual machining speed caused by factors as machining model and machining machine.
« Decrease both feed rate and feed rate 2 proportionally.

« Tool damage may progress rapidly near the end of the tool life.



2 Flute High-grade Ball End Mills for Cemented Carbide and Hard Brittle Materials

Size R0.1~R3

UDCBFoom

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

Patented in Japan

Work Material
gggg SK;U%CM HN#E[ ~55HRC | ~B0HRC | ~ 70HAC PLASTICS ALLOYS MATERIALS
® x | ©

*Hard Brittle (Non-Metallic) Materials: Ceramics (Alumina, Zirconia, etc.), Glasses and efc.

Ball End Mills for milling Cemented Carbide and Hard Brittle (Non-Metallic) Materials. Upgraded version of UDCB.

Improved tool geometry and diamond coating greatly increase material removal volume.

Chip pocket designed on tool tip improves the surface finishing quality.
Special cutting edge treatment helps to avoid the edge chipping & level gap.
Recommended to use on semi-roughing & finishing process.

Label Sample o " ",Bla t  The shank taper angle shown is not an exact value and to avoid
m’é.\ UDCBF 2008-0056 Fvskor @ o 3' ‘C[/ i S contactwith the workpiece, we recommend the user controls the
S B 18- 280 oovo o ] DUIRERER a1 , T | Precise value of this angle. Shank taper angle shouid not make
-t contact with the work piece.
#001 ¢ D0.797 R+0.003/0.000 - L .

Diameter and Ball R accuracy measurements are printed on

the label to support High Precision milling.

Total 16 models Unit (mm)

Model Radius of Length Shank Taper Overall Shank Price
Number Ball Nose of Cut Angle Length Diameter
R £ Bta L od ¥

UDCBF 20020014 RO.1 014 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 RO.25 035 16° 50 4 42,800
UDCBF 2006-0042 RO.3 042 16° 50 4 38,400
UDCBF 2007-0049 R0.35 0.49 16° 50 4 38,400
UDCBF 2008-0056 RO.4 056 16° 50 4 38,400
UDCBF 2009-0063 R0.45 063 16° 50 4 38,400
UDCBF 2010-0070 RO5 07 16° 50 4 38,400
UDCBF 2012-0084 RO.6 0.84 16° 50 4 38,400
UDCBF 20150105 RO.75 105 16° 50 4 38,400
UDCBF 2020-0140 A 14 16° 50 4 38,400
UDCBF 2030-0210 A5 21 16° 60 6 42,300
UDCBF 2040-0280 A2 28 16° 60 6 42300
UDCBF 2050-0350 A25 as 16° 60 6 42,300
UDCBF 2060-0420 A3 42 i 60 6 42300




UDCBF Milling Conditions

WORK MATERIAL CEMENTED CARBIDE (=87HRA) / HARD BRITTLE MATERIALS CEMENTED CARBIDE (<87HRA)
. do de ap de
Model | Radiusof | Length | Spindle Feed * Feed Axial Radial Spindle Feed * Feed Axial Radial
Number | BallNose | 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| R0 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) R0O.3 0.42 30,000 200 20 0.03 0.14 30,000 200 20 0.03 0.14
2007-0049 R0.35 049 30,000 225 23 0.035 017 30,000 225 23 0.035 017
2008-0056 RO.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 RO.5 0.7 30,000 300 30 0.05 0.25 30,000 300 150 0.35 0.075
2012-0084 R0.6 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 0.525 012
2020-0140 R1 14 20,000 200 60 0.1 0.3 12,500 125 50 0.7 015
2030-0210) R15 2.1 20,000 200 100 0.15 0.3 9,000 280 140 0.38 0.15
2040-0280 R2 28 18,000 180 90 0175 0.32 7,200 280 140 05 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 42 15,000 150 il 0.3 0.3 5,500 280 140 0.65 0.28

These milling parameters are based on VF-20, VM-40, VC-70, VU-70 (TAS standard) for Cemented Carbide, and Alumina for Hard Brittle Materials. These are for reference only.
Tool lifa 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.

* Feed Rate2: Feed Rate of Approach and *Gonnaction links.
*Changing from one engagement point to the next.

‘{.l_w & : Axial Depth (mm)

| ‘cf-‘b & : Radial Depth (mm)
Note:
« This application requires a high cutting force. A machine with poor rigidity and high vibration is not recommendad.
« 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 pravent 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 achiave the lowest lavel possible.
+ Use an inclinad or helical approach (Recommended inclination angle: <5 degres).
« Decrease both spindle spead and feed rate proportionally.
« Air blow iz 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 quards 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 Flute High-grade Long Neck Ball End Mills for Cemented Carbide and Hard Brittle Materials

Size R0.1~R3

—

UDCLBFcome

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

Patented in Japan

Work Material
gggg SK;U%CM HN#E[ ~55HRC | ~B0HRC | ~ 70HAC PLASTICS ALLOYS MATERIALS
o % | @

*Hard Brittle (Non-Metallic) Materials: Ceramics (Alumina, Zirconia, etc.), Glasses and efc.

Long Neck Ball End Mills for milling Cemented Carbide and Hard Brittle (Non-Metallic) Materials. Upgraded version of UDCLB.
Improved tool geometry and diamond coating greatly increase material removal volume.

Chip pocket designed on tool tip improves the surface finishing quality.
Special cutting edge treatment helps to avoid the edge chipping & level gap.
Recommended to use on semi-roughing & finishing process.

I" Actual Eftetive Length

-—Elndlnnd Angle

Label Sample oy . E' - _..---"""-\.0 Bta A The shank taper angle shown is not an exact value and fo avoid
@" UDCLBF 2004'_0050 FEPTUOT1 & °g l:l‘_l_'____ T I : contact with the workpiece, we recommend the user confrols the
.h?’m 'ﬁi %9:?.;(% %E& o II Il"ml” Ill &l Z ) "4 precise value of this angle. Shank taper angle should not make
' = ' R contact with the work piece.
#001 ¢ D0.389 R0.000/-0.004 - L

Diameter and Ball R accuracy measurements are printed on

the label to support High Precision milling.

Total 61 models Unit (mm)

Model Radius of Effective | Length | Neck | ShankTaper | Overal | Shank Price Effective Length by
Number Ball Nose Length | ofCut | Diameter Angle Length | Diameter Inclined Angles
R £, £ ad Bta L ad I 1= 1=30 2 3
UDCLBF 2002-0030 03 50 4 47,500 0.30 0N 032 032 0.34
UDCLBF 2002-0050 05 50 4 47,500 0.51 0.52 0.54 0.55 0.59
RO.1 014 018 16°

UDCLBF 2002-0075 0.75 50 4 47,500 0.77 0.79 0.81 0.84 0.88
UDCLBF 2002-0100 1 50 4 47,500 1.02 1.05 1.08 112 1.20
UDCLBF 2003-0050 05 50 4 47,500 0.5 0.52 053 0.55 0.58
UDCLBF 2003-0075 RO.15 0.75 0.21 0.28 16° 50 4 47,500 0.76 0.78 0.81 0.83 0.88
UDCLBF 2003-0100 1 50 4 47,500 1.02 1.05 1.08 111 118
UDCLBF 2004-0050 05 50 4 43,300 0.54 0.55 0.56 0.58 061
UDCLBF 2004-0100 1 50 4 43,300 1.08 1.08 112 115 1.22
UDCLBF 2004-0150 RO.2 15 0.28 0.36 16° 50 4 43,300 1.57 1.62 167 1.72 1.83
UDCLBF 2004-0200 2 50 4 43,300 2.09 215 222 229 244
UDCLBF 2004-0250 25 50 4 43,300 2.60 2.68 277 2.86 3.08
UDCLBF 2006-0100 1 50 4 38,900 1.05 1.08 1.11 113 1.20
UDCLBF 2006-0150 15 50 4 38,900 1.57 1.61 166 1.70 1.81
UDCLBF 2006-0200 2 50 4 38,900 2.08 214 221 227 242
UDCLBF 2006-0300 RO.3 3 042 0.56 16° 50 4 38,900 3.12 I 3N 3N 365
UDCLBF 2006-0400 4 50 4 38,900 415 427 441 455 4.87
UDCLBF 2006-0500 5 50 4 38,900 5.18 5.34 551 569 6.09
UDCLBF 2006-0600 6 50 4 38,900 6.21 6.40 6.61 6.83 7.32




2 Flute High-grade Long Neck Ball End Mills for Cemented Carbide and Hard Brittle Materials

Mode Radius of Effective | Length | Neck | ShankTaper | Overall | Shank Price Hfective Length by
Number Ball Nose length | of Cut | Diameter Angle Length | Diameter Inclined Angles
R £, e ad, Bta L ad ¥ 30 1= 1°30 % &
UDCLBF 2008-0200 2 50 4 38,900 2.08 214 220 226 240
UDCLBF 2008-0300 3 50 4 38,900 311 3.20 3.30 3.40 362
UDCLBF 2008-0400 4 50 4 38,900 414 427 440 454 485
RO.4 0.56 0.76 16°
UDCLBF 2008-0500 Hi 50 4 38,900 518 .33 5.50 567 6.07
UDCLBF 2008-0600 6 50 4 38,900 6.21 6.40 6.60 6.81 729
UDCLBF 2008-0800 8 50 4 38,900 827 853 8.80 9.09 974
UDCLBF 2010-0150 15 50 4 38,900 1.56 1.60 164 168 177
UDCLBF 2010-0200 2 50 4 38,900 2.08 213 219 225 238
UDCLBF 2010-0250 25 50 4 38,900 259 266 274 2.81 299
UDCLBF 2010-0300 3 50 4 38,900 3.1 3.20 329 338 3.60
RO.5 0.7 0.96 16°
UDCLBF 2010-0400 4 50 4 38,900 414 426 439 452 483
UDCLBF 2010-0600 6 50 4 38,900 6.20 6.39 6.59 6.80 727
UDCLBF 2010-0800 8 50 4 38,900 827 852 879 9.08 972
UDCLBF 2010-1000 10 50 4 38,900 1033 1065 1099 1135 1217
UDCLBF 2015-0200 2 50 4 38,900 211 215 220 225 237
UDCLBF 2015-0400 4 50 4 38,900 417 428 440 453 481
UDCLBF 2015-0600 6 50 4 38,900 6.23 6.41 6.60 6.81 7.26
RO.75 1.05 144 16°
UDCLBF 2015-0800 8 50 4 38,900 829 8.54 8.80 9.08 a9
UDCLBF 2015-1000 10 50 4 38,900 1036 1067 11.00 11.36 1216
UDCLBF 2015-1200 12 50 4 38,900 1242 12.80 13.20 13.64 14.60
UDCLBF 2020-0300 3 50 4 38,900 3.20 327 3.35 343 362
UDCLBF 2020-0400 4 50 4 38,900 423 434 445 457 484
UDCLBF 2020-0600 6 50 4 38,900 6.30 6.47 6.65 6.85 729
UDCLBF 2020-0800 8 50 4 38,900 8.36 8.60 8.85 913 974
UDCLBF 2020-1000 10 50 4 38,900 1042 10.73 11.06 14 1219
R1 14 19 16°
UDCLBF 2020-1200 12 50 4 38,900 1248 12.86 13.26 13.68 1463
UDCLBF 2020-1400 14 50 4 38,900 14.55 14.99 15.46 15.96 17.08
UDCLBF 2020-1600 16 50 4 38,900 16.61 1712 17.66 18.24 1953
UDCLBF 2020-1800 18 60 4 38,900 1867 | 1925 | 1986 | 2052 | noweme
UDCLBF 2020-2000 20 60 4 38,900 2074 21.38 22.06 2279 Na Irterterence
UDCLBF 2030-0600 6 60 6 42,800 6.28 6.44 6.60 6.78 718
UDCLBF 2030-0800 8 60 6 42,800 8.34 8.57 8.80 9.06 963
UDCLBF 2030-1000 R15 10 21 29 16° 60 6 42,800 1041 10.70 1.01 11.34 12.08
UDCLBF 2030-1200 12 60 6 42,800 1247 1283 1321 13.61 1452
UDCLBF 2030-1400 14 60 6 42,800 1453 14.96 1541 15.89 16.97
UDCLBF 2040-0800 8 60 6 42,800 833 853 876 899 952
UDCLBF 2040-1000 R2 10 28 39 16° 60 6 42,800 10.39 10.66 1096 127 197
UDCLBF 2040-1500 15 60 6 42,800 1555 1599 16.46 16.96 18.09
UDCLBF 2050-1000 10 60 6 42,800 10.55 10.82 110 11.40 12.07
R2.5 35 48 16°
UDCLBF 2050-1500 15 60 6 42,800 1571 16.14 16.60 17.09 NaIrterrence
UDCLBF 2060-1000 10 60 6 42 800 NoWieskrence | Nolrtrkrence | Nolfemerence | Nontefernce | Mo ierrence
R3 42 57 B
UDCLBF 2060-1500 15 60 6 42 800 NoWieskrence | Nolnterkrence | Nolfemerence | Nontefernce | Mo lerrence




UDCLBF Milling Conditions

WORK MATERIAL CEMENTED CARBIDE(=87THRA) / HARD BRITTLE MATERIALS CEMENTED CARBIDE(<87HRA)

Model Radius of Ball |  Effective Spindle Feed " Feed Aanal Hg?al Spindie Feed * Feed Aa;] H?d‘:al

Y am | am | o | ommo | ommw | @ | m | e | omme | ommo | om | om
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 o 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
2003-0050 0.5 30,000 100 10 0.01 0.03 30,000 100 10 0.01 0.03
2003-0075  R0.15 0.75 30,000 80 10 0.01 0.02 30,000 80 10 0.01 0.02
2003-0100 1 30,000 60 10 0.01 0.02 30,000 60 10 0.01 0.02
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  R0.2 15 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
2004-0250 25 30,000 15 10 0.006 0.03 30,000 15 10 0.006 0.03
2006-0100 1 30,000 200 20 0.03 0.14 30,000 200 20 0.03 0.14
2006-0150 15 30,000 200 20 0.03 0.14 30,000 200 20 0.03 0.14
2006-0200 2 30,000 150 19 0.022 0.11 30,000 150 15 0.022 0.1
2006-0300  RO0.3 3 30,000 I6] 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 I6] 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 0.037 017 30,000 230 23 0.037 017
2008-0400 4 30,000 210 21 0.035 0.16 30,000 210 21 0.035 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 Fos 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 RoT 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




UDCLBF Milling Conditions

WORK MATERIAL CEMENTED CARBIDE(=87HRA) / HARD BRITTLE MATERIALS CEMENTED CARBIDE (<87HRA)

Model Radius of Ball |  Effective Spindle Feed B Feed A?i:l Ha?j?al Spindle Feed * Feed Af('isl Haad?aI

e | | | e | | | | O | |
2020-0300 3 20,000 200 60 0.1 0.3 12,500 125 60 0.7 015
2020-0400 4 20,000 200 0.1 03 12,500 125 0.7 015
2020-0600 6 20,000 200 60 0.1 0.3 12,500 125 60 0.7 015
2020-0800 8 20,000 200 0.1 03 12,500 125 0.4 0.2
2020-1000 10 20,000 200 60 0.1 0.3 12,500 125 60 0.25 0.25
2020-1200 i 12 20,000 200 0.09 0.25 12,500 125 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 0.1 0.3
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
2030-0600 6 20,000 200 100 0.15 0.3 9,000 280 140 0.38 0.15
2030-0800 8 20,000 200 100 0.15 0.3 9,000 280 140 0.38 0.15
2030-1000 R15 10 20,000 200 100 0.15 0.3 9,000 280 140 0.38 0.15
2030-1200 12 20,000 200 100 0.15 0.3 9,000 280 140 0.38 0.15
2030-1400 14 20,000 200 100 0.15 0.3 9,000 280 140 0.38 0.15
2040-0800 8 18,000 180 90 0.175 0.32 7,200 280 140 0.5 02
2040-1000 R2 10 18,000 180 90 0.175 0.32 7,200 280 140 0.5 0.2
2040-1500 15 18,000 180 90 0.175 0.32 7,200 280 140 0.5 02
2050-1000 10 16,000 160 80 0.225 0.31 6,000 330 170 0.6 0.25
2050-1500 A2 15 16,000 160 80 0.225 0.31 6,000 330 170 0.6 0.25
2060-1000 10 15,000 150 75 0.3 03 5,500 280 140 0.65 0.28
2060-1500 " 15 15,000 150 75 0.3 03 5,500 280 140 0.65 0.28

These milling parameters are based on VF-20, VM-40, VC-70, VU-70 (TAS standard) for Cemented Carbide, and Alumina

for Hard Brittle Materials. These are for reference only. .
Tool lifa 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.

Feed Rate2: Feed Rate of Approach and *Connection links.
*Changing from one engagement point to the next.

—c_w 85 foxal Depth (mm)

a. s : Radial Depth (mm)

Note:

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

« 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 pravent 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 achiave the lowest lavel possible.

+ Use an inclinad or helical approach (Recommended inclination angle: <5 degres).

« Decrease both spindle spead and feed rate proportionally.

« Air blow iz 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 quards 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.

(17



2 Flute Ball End Mills for Cemented Carbide and Hard Brittle Materials

Size R0.1~R3

UDCB comis

Material Applications (% Highly Recommended © Recommended O Suggested)

Work Material
CARBON ALLOY | PREHARDENED HARDENED STEELS CAST |RON | ALUMINUM | GRAPHITE | COPPER | PLASTICS | GLASS | TITANIUM HEAT  |CEMENTED | HARD BRITTLE
STEELS STEELS STEELS ALLOYS FILLED ALLOYS |RESISTANT | CARBIDE |[NONMETALLIC)
5450 SK./ SCM NAK ~ s ~ PLASTICS ALLOYS MATERIALS
3850 s LM 95HRC BOHRC TO0HRC
O ©
-1-1 * *2

*1 DCB / DCLB series are highly recommended for Glass Filled Plastic milling.
*2 Hard Brittle (Non-Metallic) Materials: Ceramics (Alumina, Zirconia, etc.), Glasses and etc.

Ball End Mills for milling Cemented Carbide and Hard Brittle (Non-Metallic) Materials.
New diamond coating offers excellent hardness, toughness and adhesion.

Achieve remarkable cutting depth with optimum tool geometry.
Leaves a burr and pit free surface finish on semi-roughing & finishing process.

Label Sample " R * Bta y  The shank taper angle shown is not an exact value and to avoid
FRHTLON @ Sy D | | ] © contact with the workpiece, we recommend the user confrols the
@ UD}EB‘! 2020—0”0 . I ° g‘ ol — B_ precise value of this angle. Shank taper angle should not make
R e II “"mm |||I = b ¥ contact with the work piece.
#001 ¢ D1 983 R0.000/-0.005 - L -

Diameter and Ball R accuracy measurements are printed on

the label to support High Precision milling.

Total 14 models Unit (mm)

Model Radius of Length Shank Taper Overall Shank Price
Number Ball Nose of Cut Angle Length Diameter
R £ Bta L od ¥

UDCB 2002-0014 RO1 014 16° 50 4 39,160
UDCB 2003-0021 RO.15 021 16° 50 4 39,160
UDCB 2004-0028 RO.2 0.28 16° 50 4 35,660
UDCB 2005-0035 R0.25 035 16° 50 4 35,660
UDCB 2006-0042 RO.3 042 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 R1.5 241 16° 60 6 35,160
UDCB 2040-0280 R2 28 16° B0 6 35,160
UDCB 2050-0350 R25 a5 16° 60 6 35,160
UDCB 2060-0420 R3 42 B B0 6 35,160




UDCB Milling Conditions

WORK MATERIAL CEMENTED CARBIDE (=87HRA) CEMENTED CARBIDE (<87HRA) HARD BRITTLE MATERIALS

ap a: =] as =] ae
Model | Radius of | Length | Spinde | Feed | *Feed | Axial | Radial | Spinde | Feed | *Feed | Axial | Radial | Spindle | Feed | *Feed | Axial | Radia
Number | Ball Nose | of Cut | Speed | Rate | Rate? | Depth | Depth | Speed | Rate | Rate? | Depth | Depth | Speed | Rate | Raie2 | Depth | Depih
(mm) (mm) | (min™) | (mmimin) | mmmin} | (mm) | (mm) | min® | (mmmin) | mmjmind |- mm) - mm) | (min') | (mmjmin) | mmfmin) | (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 | 001 0.01
2003-0021 RO0.15 0.21 | 30,000 | 125 13 | 0015 | 003 | 30,000 125 13 | 0015 | 003 | 30,000 | 125 13 | 0015 | 0.03
2004-0028| R0.2 0.28 | 30,000 | 150 15 | 0.02 0.08 | 30,000 150 15 | 0.02 0.08 | 30,000 150 15 | 0.02 0.08
2005-0035 R0.25 035 | 30,000 | 175 18 | 0025 | 011 | 30,000 175 18 | 002 | 011 | 30,000 | 175 18 | 0025 | 0.1
2006-0042| RO0.3 0.42 | 30,000 | 200 20 | 0.03 0.14 | 30,000 200 20 | 0.03 0.14 | 30,000 200 20 | 0.03 0.14
2007-0049 RO0.35 0.49 | 30,000 | 225 23 | 0035 | 017 | 30,000 225 23 | 0035 | 017 | 30,000 225 23 | 0035 | 047
2008-0056| R0.4 0.56 | 30,000 | 250 25 | 0.04 019 | 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 | 022 | 30,000 275 28 | 0.045 | 0.22 | 30,000 275 28 | 0.045 | 022
2010-0070| RO.5 0.7 30,000 | 300 30 | 0.05 0.25 | 20,000 = 400 200 | 035 0.075 | 30,000 300 30 | 005 0.25

2020-0140 R1 1.4 | 30,000 | 300 100 | 041 0.3 16,500 = 420 210 | 0.25 0.1 24,000 | 240 100 | 041 0.3
2030-0210) R1.5 21 27500 | 275 140 | 0125 | 033 | 11,000 280 140 | 0.38 015 | 24,000 240 120 | 0125 | 0.33
2040-0280 R2 28 | 24000 | 240 120 | 0.15 0.35 8,250 | 300 150 | 05 0.2 24,000 | 240 120 | 0.15 0.35
2050-0350 R2.5 a5 | 22000 | 220 10 | 0175 | 037 6,600 | 330 160 | 0.6 0.25 | 22000 220 10 | 0175 | 037
2060-0420 R3 42 20,000 200 100 | 0.2 04 5500 280 140 | 065 | 028 | 20,000 200 100 | 0.2 0.4

These milling parameters are based on VF-20, VM-40, VC-70, VU-70 (TAS 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 ba required, depending on the materials of Cemented
Carbide / Hard Brittle Materials; milling shape and strategy; machine rigidity and spindle capability.

* Feed Rate2: Feed Rate of Approach and *Connection links.
*Changing from one engagement point to the next.

“ﬁ_j_/\_) 8 : Aial Depth (mm)

s @: ; Radial Depth (mm)

Note:

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

« 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 pravent 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 achiave the lowest lavel possible.

* Use an inclined or helical approach (Recommended inclination angle: <5 degres).

* Decrease both spindle spead and feed rate proportionally.

« Air blow iz 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 quards 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 Flute Long Neck Ball End Mills for Cemented Carbide and Hard Brittle Materials

Size R0.1~R3

UDCLB com:

Material Applications (5% Highly Recommended © Recommended O Suggested)

Work Material
CARBON | ALLOY | PREARDENED HARDENED STEELS CAST IRON | ALUMINUM | GRAPHITE | COPPER | PLASTICS | GLASS | TITANIUM | HEAT |CEMENTED| HARD BRITTLE
STEELS | STEELS | SIS ALLOYS FILLED | ALLOYS |RESISTANT| CARBIDE |(NONJETALLIC)
S45C | SK/SCM | NAK |~ = < PLASTICS ALLOYS MATERIALS
e S 4 55HRC | ~60HRC | ~ 70HRC
©
w s
*1 DCB / DCLB series are highly recommended for Glass Filled Plastic milling.
*2 Hard Brittle (Non-Metallic) Materials: Ceramics (Alumina, Zirconia, etc.), Glasses and etc.
Long Neck Ball End Mills for milling Cemented Carbide and Hard Brittle (Non-Metallic) Materials.
New diamond coating offers excellent hardness, toughness and adhesion.
Achieve remarkable cutting depth with optimum tool geometry. 3
Leaves a burr and pit free surface finish on semi-roughing & finishing process. g
3
2
¥ __
""Elndlnod Angle

n

Label Sample ,  The shank taper angle shown is not an exact value and to avoid
ER] . ;
FTIK4O1 1 Iy e o contact with the workpiece, we recommend the user confrols the
,ai. %EXG%F ég,)z 020-0400 ) . e‘ precise value of this angle. Shank taper angle should not make
e Lat CLEL N 0 — oontactwih the work e,
i
#001 ¢ D1.985 R+0001/—0002 - L
Diameter and Ball R accuracy measurements are printed on
the label to support High Precision milling.
Total 37 models Unit (mm)
Mode! Radius of Effective | Length | Neck | ShankTaper | Overall | Shank Price Effective Length by
Number Ball Nose Length | ofCut | Diameter Angle Length | Diameter Inclined Angles
R £y £ ad Bta 8 ad ¥ 30 ;2 1=30 > 3
UDCLB 2002-0030 03 50 4 39,580 0.30 0.1 032 032 034
UDCLB 2002-0030 05 50 4 39,580 0.51 052 0.54 0.55 0.59
RO 014 018 16°
UDCLB 2002-0073 0.75 50 4 39,580 077 079 0.81 0.84 0.89
UDCLB 2002-0100 1 50 4 39,580 1.02 1.05 1.09 112 1.20
UDCLB 2004-0030 0.5 50 4 36,080 0.54 0.55 0.56 058 0.81
UDCLB 2004-0100 1 50 4 36,080 1.06 1.08 112 115 1.22
RO.2 028 0.36 16°
UDCLB 2004-0130 1.5 50 4 36,080 157 1.62 167 172 1.83
UDCLB 2004-0200 2 50 4 36,080 2.09 215 222 229 244
UDCLB 2006-0100 1 50 4 32410 1.05 1.08 111 113 1.20
UDCLB 2006-0130 1.5 50 4 32,410 157 161 1.66 1.70 181
RO.3 042 0.56 16°
UDCLB 2006-0200 2 50 4 32,410 2.08 214 221 227 242
UDCLB 2006-0300 3 50 4 32,410 312 3.21 3.3 341 3.65
UDCLB 2008-0200 2 50 4 32410 2.08 214 2.20 226 240
UDCLB 2008-0300 RO.4 3 0.56 0.76 16° 50 4 32,410 311 3.20 3.30 340 362
UDCLB 2008-0400 4 50 4 32,410 414 427 440 454 485




2 Flute Long Neck Ball End Mills for Cemented Carbide and Hard Brittle Materials

- S || SO | ol | TR | o o] e
R £, £ ad, Bta L ad * I3 1= 1=30 = 3
UDCLB 2010-0200 2 50 4 32,410 208 213 219 225 238
UDCLB 2010-0250 25 50 4 32,410 259 266 274 281 299
UDCLB 2010-0300 RO.5 3 07 0.96 16° 50 4 32,410 an 320 329 338 360
UDCLB 2010-0400 + 50 4 32,410 414 426 439 452 483
UDCLB 2010-0500 5 50 4 32,410 517 532 549 566 6.05
UDCLB 2020-0300 3 50 4 32,410 320 327 335 343 362
UDCLB 2020-0400 4 50 4 32,410 423 434 445 457 484
UDCLB 2020-0600 R1 6 14 19 16° 50 4 32,410 630 6.47 6.65 6.85 7.29
UDCLB 2020-0800 8 50 4 32,410 836 8.60 8.85 9.13 974
UDCLB 2020-1000 10 50 4 32,410 1042 | 1073 | 1106 | 1141 1219
UDCLB 2030-0600 6 60 6 35,580 6.28 6.44 6.60 6.78 7.18
UDCLB 2030-0800 8 60 6 35,580 834 857 8.80 9.06 963
UDCLB 2030-1000 R15 10 21 29 16° 60 6 35,580 1041 | 1070 | 1101 | 1134 | 1208
UDCLB 2030-1200 12 60 6 35,580 1247 | 1283 | 1321 | 1361 @ 1452
UDCLB 2030-1400 14 60 6 35,580 1453 | 1496 | 1541 | 1580 | 1697
UDCLB 2040-0800 8 60 6 35,580 833 853 876 899 952
UDCLB 2040-1000 R2 10 28 39 16° 60 6 35,580 1039 | 1066 | 1096 | 1127 | 1197
UDCLB 2040-1500 15 60 6 35,580 1555 | 1599 | 1646 | 1696  18.09
UDCLB 2050-1000 10 60 6 35,580 1055 | 1082 | 1110 | 1140 | 1207
R25 35 48 16°
UDCLB 2050-1500 15 60 6 35,580 1571 | 1614 | 1660 | 17.09 | ‘===
UDCLB 2060-1000 10 60 6 35,580
R3 42 57 B
UDCLB 2060-1500 15 60 6 35,580




UDCLB Milling Conditions

WORK MATERIAL CEMENTED CARBIDE (Z87HRA) CEMENTED CARBIDE( <87HRA HARD BRITTLE MATERIALS
ap e ap ae ap ae
Model | Radiusof | Effective | Spinde | Feed | *Feed | Axial | Radial | Spinde | Feed | *Fesd | Axial | Radial | Spinde | Feed | *Feed | Axial | Radial
Number | BallNose | Length | Speed | Rate | Rate? | Depth | Depth | Speed | Rate | FRate? | Depth | Depth | Speed | Rate | Rate2 | Depth | Depth
(mm) (mm) | (min™ | (mm/min)| (mm/min)| (mm) (mm) | (min™ | (mm/min) (mm/min)| (mm) (mm) | (min™ | (mm/min) (mm/min)  (mm) (mm)}
2002-0030 03 | 30,000 100 10 | 0.01 0.01 30,000 | 100 10 | 001 0.01 30,000+ 100 10 | 00 0.01
2002-0050 0.5 | 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 RO 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 1 30,000 | 100 10 | 0015 | 0.07 | 30,000 | 100 10 | 0.015 | 0.07 | 30,000 | 100 10 | 0015 | 0.07
2004-0150 R02 1.5 | 30,000 60 10 | 0.01 0.06 | 30,000 60 10 | 0.01 0.06 | 30,000 60 10 | 00 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 R0 1.5 | 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 | 0022 | 0.1 30,000 | 150 15 | 0022 | 0.1 30,000 150 15 | 0022 | 0.1
2006-0300 3 30,000 75 10 | 0.01 0.08 | 30,000 75 10 | 0.01 0.08 | 30,000 Ik 10 | 001 0.08
2008-0200 2 30,000 | 250 25 | 0.04 019 | 30,000 | 250 25 | 0.04 019 | 30,000 | 250 25 | 0.04 0.19
2008-0300, RO0.4 3 30,000 | 230 23 | 0037 | 017 | 30,000 230 23 | 0037 | 017 | 30,000 230 23 | 0037 | 047
2008-0400 4 30,000 | 210 21 0035 | 016 | 30,000 | 210 21 0.035 | 016 | 30,000 210 21 0035 | 0.16
2010-0200 2 30,000 | 300 30 | 0.05 025 | 20,000 @ 400 200 | 035 0.075 | 30,000 | 300 30 | 005 0.25
2010-0250 25 | 30,000 | 300 30 | 0.05 025 | 20,000 | 400 200 | 035 0.075 | 30,000 | 300 30 | 0.05 0.25
2010-0300 RO.5 3 30,000 | 300 30 | 0.05 025 | 20,000 400 200 | 035 0.075 | 30,000 | 300 30 | 005 0.25
2010-0400 4 30,000 | 300 30 | 0.05 025 | 20,000 | 400 200 | 03 0.07 | 30,000 | 300 30 | 0.05 0.25
2010-0500 5 30,000 | 300 30 | 0.05 025 | 20,000 400 200 | 03 0.07 | 30,000 = 300 30 | 005 0.25
2020-0300 3 30,000 | 300 100 | 041 0.3 16,500 | 420 210 | 025 0.1 24,000 240 100 | 01 03
2020-0400 4 30,000 | 300 100 | 041 0.3 16,500 420 210 | 025 0.1 24,000 240 100 | 01 03
2020-0600 R1 6 30,000 | 300 100 | 041 0.3 16,500 | 420 210 | 025 0.1 24,000 240 100 | 01 03
2020-0800 8 30,000 | 300 100 | 041 0.3 16,500 420 210 | 0.25 0.1 24,000 240 100 | 01 0.3
2020-1000 10 30,000 | 300 100 | 041 0.3 16,500 | 420 210 | 025 01 24,000 240 100 | 01 03
2030-0600 6 27,500 | 275 140 | 0125 | 033 11,000 280 140 | 038 015 | 24,000 | 240 120 | 0125 | 0.33
2030-0800 8 27,500 | 275 140 | 0125 | 033 | 11,000 | 280 140 | 038 015 | 24,000 | 240 120 | 0125 | 033
2030-1000, R15 10 27,500 | 275 140 | 0125 | 033 | 11,000 | 280 140 | 03 015 | 24,000 | 240 120 | 0125 | 0.33
2030-1200 12 27,500 | 220 110 | 0125 | 033 | 11,000 | 280 140 | 03 015 | 24,000 | 200 100 | 0125 | 033
2030-1400 14 27,500 | 220 110 | 0125 | 033 | 11,000 | 280 140 | 03 0.15 | 24,000 | 200 100 | 0125 | 0.33
2040-0800 8 24,000 | 240 120 | 015 0.35 8,250 | 300 150 | 05 0.2 24,000 240 120 | 015 0.35
2040-1000, R2 10 24,000 | 240 120 | 0.15 0.35 8,250 | 300 150 | 05 0.2 24,000 240 120 | 0.15 0.35
2040-1500 15 24,000 | 240 120 | 015 0.35 8,250 | 300 150 | 05 0.2 24,000 | 240 120 | 015 0.35
2050-1000 10 22,000 | 220 110 | 0175 | 037 6,600 330 160 | 06 025 | 22,000 220 110 | 0175 | 037
2050-1500 R23 15 22,000 | 220 110 | 0175 | 037 6,600 | 330 160 | 0.6 025 | 22000 220 110 | 0175 | 037
2060-1000 10 20,000 | 200 100 | 02 04 5500 280 140 | 0.65 0.28 | 20,000 | 200 100 | 0.2 04
2060-1500 R 15 20,000 | 200 100 | 02 04 5500 280 140 | 065 028 | 20,000 @ 200 100 | 0.2 04

These milling parameters are based on VF-20, VM-40, VC-70, VU-70 (TAS standard) for Cemented Carbide, and Alumina for Hard Brittle Materials. These are for reference only.
Tool lifa 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.

* Feed Rate2: Feed Rate of Approach and *Connection links.
*Changing from one engagement point to the next.

o w &p : Avial Depth (mm)

. & : Radial Depth (mm)




UDCLB Note

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 iz 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 quards 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.



A Advisory for Safe Use of UNIMAX Tungsten Carbide End Mills

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

*Use a machine that has high rigidity and generates a low level of vibration.
*Do not use flammable cuttling oils.

Advisory for regrinding UNIMAX Tungsten Carbide End Mills

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

Correct application and operation is strongly advised to avoid clogging, abrasion, etc, that could cause serious accidents or injuries.
Ignition or sparks generated during milling could lead to fire or extreme damage to the work piece.
End Mills are made with very sharp cutting edges and must be handled with extra care.

*Never touch the cutting edge with your bare hands, as this could cause serious injury. Special caution is required when opening the package.

* During milling, unexpected impact or shock on the tool could cause breakage or flying debris. Ensure 10 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.
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