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Union Tool Presentation

Union Tool CC. is a global based Ilgader in Dental technology that consistently delivers exceptional results. We work with respected
Dental professionals to advance meaningful innovation, improve productivity and performance and supplying quality products time and time
again. Qur goal is to he the Pravider and Partner of choice.

Unien Tool CQ. is known for its world-class products and a leadership team that sets a company standard of excellence.

Union Tool Europe S.A. is @ wholly owned subsidiary of Union Tool CO. in Japan. The European office was founded in 1986 in
Neuchétel in Switzerland in the heart of the Swiss watch making industry.

Union Tool Eurcpe S.A. has pan-European distribution network whe are committed to offering the best service and support. The
objectives of our supply chain partners are:

» To be close to our customers in order to fully understand their needs and requirements.
* To support our customers in impraving their praductivity by supplying Unian Toals state of the art preducts.
» To offer world-class logistics and technical Support.

Qur relationship to our customers:

We foster leng-term partnerships with our custorners based on epenness, hanesty and trust. We focus on the needs and wishes of
our custormers. Qur focus is on intense research into new materials, improved coatings and future-oriented technologies. We will perform
customer specific tool developments in our technical centre in Japan and then carry out the qualification trials ensite with the customer.

Japanese Precision and Inngvation:

At Unien Tool GQ., everything is “Made in Japan” - starting fram research and development all the way to the design and production
of our own unique manufacturing machines which are used to manufacture our products. This guarantees the renowned Japangse quality and
precision. Quality contrels in all phases of the manufacturing process ensure compliance with the strict requirements and guarantee that only
products of flawless quality are delivered t0 our customers.

Valugs that inspire:

* Union Toel design & Japanese precision
Leadership & Excellence & Innovation
Worldwide Experience

IS0 9001 / 14001 certified

Precision that speaks for itself:

At Union Tool “precision™ is in our DNA and is present in everything that we do. We offer standard tools with +/-3 micron radius
tolerances. We alsa offer this precision and quality time and time again and batch after batch.

Measurements of Ball R Accuracy
Model : High R Tolerance Ball End Mill
Lot. No.:7720011

Angle L side R side
No.001 o 2.998 2.998
10° 2.998 2.998
20 2,999 2,997
30 2.998 2.997
40" 2.998 3.000
50° 2.997 3.000
(SI8) 2,999 2.997
70 3.000 3.000
80 2.999 3.000
a0 2,997 2997
100° 2,298 2.996

R Accuracy R=2.998 Booa
Actual Outer Diameter ¢D=5.996

Exceeding your expectations.



Icon Definitions

unit : mm
Tool Material Shank Diameter Tolerance

Super Micro Grain 71| Tolerance of Shank Diamster : 0/-0.005

Micro Grain

Coating Ball Radius Tolerance
DIA ' .
HARDMAX COAT DIAMOND CDAT Ball Radius Tolerance : £0.005
i £0.005,
ut MICRO ‘
UTCOAT UT MICRQ COAT i : .
co AT COAT I iﬁ)?{. Ball Radius Tolerance : £0.007

R Ball Radius Tolerance : £0.01
001,

RaE

Helix Angle Corner Radius Tolerance

E., Helix Angle 45" @] Helix Angle 30° Lormer Radus RR o 015

45" 307, ~ Tolerance : £0.005 +0.015
|%1 | . . . Corner Radius
Helix Angle 24 Helix Angle 35 Tolerance : £0.01

Corner Radius e T
\R Design B&;ﬁ;w‘e' Back Taper Geometry

‘ Sharp Corner
| Design

§|

Variable Pitch

w2

AP Comer

Flatland Design

X X Thinning Design

Thinning,.
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Alphabetical Order

Model Number

Page

Characteristics

‘

C-UMD 22 | 2 Flute Drill, with a wide range of sizes
CFLB 18 | 3 Flute Long Neck Ball, variable pitch, high feed rate
CRRS 10 | 4 Flute Long Neck Radius, high feed rafe, high helix angle

DCLB

16

2 Flute long neck ball, diamond coating, long tool life

DCLS

2 Flute long neck square, diamond coating, long tool life

‘

HLRS 2000 12 | 2 Flute Long Neck Radius, precise and rigid

HLS 2000 6 2 Flute Long Neck Square, high accuracy for deep milling
HRRS-S 8 4 Flute Long Neck Radius, high efficiency milling

HSLB 14 | 2 Flute Long Neck Ball, high accuracy for deep milling

‘

UTDLX

23

2 Flute Drill, Long Flute, excellent hole accuracy

I

vk UNION TOOL EUROPE S.A.




Tool Type

Model Number

Appearance
Size

Number of Flutes

Process Work Material
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Long Neck Square

HLS 2000

)ai#‘ 0.1 - 6

DCLS

—é‘ 20.4 - @6

Long Neck Radius

CRRS m‘ ge-012 | 4 | m|m| O ®
HRRS-S “‘ Z2-212 | 4 |m|m| O e o | ®
HLRS2000 |im i :“ 202 -6 2 |m | m| m ® ® o

Long Neck Ball

HSLB S| R0.05 - R3 2 = = = ® @ o
DCLB | R02-R3 |2 | B | B | B | @
CFLB ﬁ RO3-R3 | 3 | m | m| m ®

Drill

C-UMD

0.1 - 33

UTDLX

4

0.3 - 33

(3]



2 Flute

HLS 2000 - -

Long Neck Square =) _J _J

Size 0.1 - 06 ey o EF
@ Process Work Material ° / Bta
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Applicable Work Material (@ most suitable, e suitable)
Applicable Pracess ( [l most suitable, [_] suitable)

Actual Effective Langth

HARDMAX Coeating offers outstanding heat resistance and low friction properties for
deep milling.

High accuracy : Diameter Tolerance 0/ -0.015 mm. "7 Inelined Ange
Longer toal life with HARDMAX coating.

Unit (mm)
Model Qutside | Effective| Length | Neck | Shank Taper| Overall [ Shank Effective Length by
Number Diameter Length | of Cut |Diameter|]  Angle” | Length | Diameter Inclined angles
@n £1 9 @d1 Bta L d 30 1° 1°30' 22 3
HLS 2005-100 05 10 o7 048 " 50 4 10,32 1119 11.48 172 1212
HLS 2005-150 ' 15 ! ' aD 4 16.00 16.44 16.78 17.05 17.80
HLS 2010-100 10 45 4 10.89 11.39 11.78 1218 1310
HLS 2010-160 1 16 15 085 16 50 4 172 | re | e | o2 | 2044
HLS 2010-200 20 55 4 2135 22.04 22.78 23.57 25,34
HLS 2020-100 10 45 4 10.33 10.59 11.08 11.44 12.29
HLS 2020-160 2 16 3 19 e 50 4 1654 17.08 17.8% 1827 [peieererce
HLS 2020-200 20 a8 4 2067 2134 2205 2082  peidrieice
HLS 2030-100 10 45 €& 10.35 10.69 11.08 1143 12.2%
HLS 2030-160 3 16 45 202 L 60 6 16.54 17.08 17.85 18.26 19.63
HLS 2030-200 20 B0 €& 20,68 21.34 22.05 22,82 2453
For Chreme Cobalt Milling Cendition please refer to page 115 : Hardened Steels 45-55 HRG in our UNIMAX Series Vol. 16 Catalogue (QR CODE page 21)
. (e N Titaniurm Radial
Work Material Zirconium dades
Use air coolant. lse w(ater soluble c)DDIant. Depth
Model [ Cutside | Effective LD Speed Feed Rate Axial Depth Speed Feed Rate Axial Depth | Radial Depth
Number  [Diameter| Length (mm?) (maymin) | Gp (mm) {min -} (mm/min) | &p (mm) &Ac (mm)
10 20 34.000 200 n.002-0.002 32200 120 0.0 - 0.002 0.005
HLS 2005 0y -
15 50 34,000 150 0.001 - 0.002 24.100 80 o 0.003
10 10 22100 530 0.005 - 0.008 16.200 400 0% - 0014 0013
HLS 20°D 1 1 1 14300 300 0.002- 0,003 12.100 230 A= 0.003
2 20 12,500 200 0.001 - 0.002 10.600 150 0.003 - 0.004 0.002
10 5 21,000 1,880 0013 - 0,022 12,600 700 b=y 0200
HLS 2020 2 1 8 12,500 1,230 0007 - 0,013 8,400 an D024 - D035 0.049
20 10 16500 750 0.004 - 0.007 800 280 BANE=0niy 0.025
10 35 23,000 2,500 0.027 - 0.016 9,600 o30 0.053 - 0.138 1013
HLS 2030 5 16 5 22000 2,200 0.019-0.032 7400 &70 0.028 - 0.0¢6 0247
2 5.5 17.000 1,500 1015-0.025 5600 560 0.045- 0.075 0127

* 184 moclels availablc in total from Diamcter 0.1mm to Bmm with various Iength of cut from 3 te 15 times diameter
For more details please ask your distributar.



2 Flute

Long Neck Square
Size 90.4 - 96
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Applicable Work Material (@ most suitable, esuitable) i
Applicable Pracess ([l most suitable, [_] suitable) g
DIAMOND Coating 2 flute, square design with lang neck for milling Zirconium materials. x \
New diamond coating, with a highly adhesive base layer, offers excellent wear L Inclined Angle
resistance and up to 20x longer toal life. .
Unit (mm)
Model Outside | Effective| Length | Neck | Shank Taper] Overall | Shank Effective Length by
Number Diameter Length | of Cut [Diameter] — Angle” | Length | Diameter Inclingd angles
@D 21 ] @d1 Bta L 2d 30 1° 1°30° 2 3"
DCLS 2006-100 1] 10 ‘2 057 16 45 4 10911 11.33 11.71 12.12 13.03
DCLS 2010-100 10 45 4 1001] 1134 1nrz 1213 1304
DCLS 2010-160 1 16 2 056 e 50 4 W) 17 18.32 18.9¢ 20.38
DCLS 2010-210 21 55 4 2233 2305 2382 2465 28.80
DCLS 2015100 10 45 4 10291 1003 10.92 11.37 1222
DCLS 2015-160 18 18 3 144 16 50 4 €451 17.02 17.50 18.20 10.56
DCLS 2015210 21 55 4 elb4 ] 2234 23.0¢ 23,83 e neleen
DCLS 2020-100 10 50 4 1035 ] 1048 11.04 1143 1228
DCLS 2020-160 2 16 l 18 16 a0 4 €53 17.07 17.55 18,26 o mertoroma)
DCLS 2020-210 21 55 4 2183 ] 2240 2315 2395 o mertoranc
DCLS 2030-160 3 16 5 2o e 70 & €53 17.07 17.55 18.26 1963
DCLS 2030-320 32 v ‘ 80 €& R4 M 3525 3848 e vaakaang
i Zirconium Titanium Radial
Work Material Ust Air blow coolant. (Grade 5) Depth
Maodel | Outside | Effective D Speed Feed Rate Axial Depth Speed Feed Rate Axial Depth | Radial Depth
Number |Diameter| Length (mm) (mm/min) | &p (Mm) (min-} (mm/min) | &p (mm) Qe (mm)
NGLS 7005 Q6 i 1€ 24.000 120 i NA /A WA 0.025
10 10 21.1na 530 1 NA /A /A n.ng
DELS 2010 1 16 16 14.300 300 1 NA WA WA s
21 21 12.500 200 1 NA WA WA n.es
10 6 1/.00 1.050 18 NA /A WA 0.078
LCLS 2015 15 1€ 10 15.000 (3] 1.8 NA /A /A 0.075
21 14 10,000 370 15 NA /A /A 0.075
10 3 21,000 1630 2 NA /A /A Q.1
DCLS 2020 2 1€ & 1¢.500 1.230 2 NA /A /A Q.1
2 10 16.500 7an 2 NA /A WA a1
1€ K 2z.0n0 2,200 kS A WA WA 014
LCLS 2030 3
32 10 15.000 1,040 2 NA WA WA 015

* 33 models available in total from Diameter 0.4mm t0 &mm with various lenyth of cut from 3 10 20 imes diameter
For more details p|BaSB ask your distributer.

*N/A : Non Applicable



4 Flute

HRRS-S

a2 .- @6
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Long Neck Radius
Size 92 - 912
, CR
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Shorter overall length and overhang offers higher feed and precision.
Special corner radius geometry / size offers larger step over.

Seamless corner radius.
Longer tool life with HARDMAX coating.

Applicable Work Material (@ most suitable, ®suitable)
Applicable Process ( [l most suitable.[ ] suitable)

Unit (mm)
Model Qutside Comer | Effective | Length Neck | Shank Taper| Qverall | Shank

Number Diameter | Radius | Length of Gut | Diameter(  Angle Length | Diameter
2D CR 01 2 Zdi Bta L ad
HRRS 4020-03-08S 2 RO.3 6 2 1.91 16° 45 4
HRRS 4020-05-065 2 RO.5 6 2 1.97 16° 45 1
HRRS 4030-08-09-35 3 RO.3 9 3 2.92 - 50 3
HRRS 4040-05-12$ 4 RO.5 12 4 3.82 - 50 4
HRRS 4040-10-12§ 4 R1 12 4 382 - 50 4

For Chrome Cobalt Milling Condition please refer to page 204: Hardened Steels 45-55 HRC in aur UNIMAX Series Vol. 16 Catalogue (QR CODE page 21)

e Titanium
Work Material heonium, (Grade 5)
’ Sice milling. Use oil coclant.
Qutsice Spindle Feed Zp de Spindle Feed ap Qe
Madel Number Diameter Lenath of Cut peed iy | Axial Depth |Radial Depth peed ny | Axial Depth |Radial Depth

(mm) : (min ) | (mm/min} {5 (mm} in) | mm/ming | PR {mm)
HRRS 4020-02-065 2 2 30,000 7.200 0.04 0.66 8,000 700 1.0 0.0%
HRRS 4020-D5-D68 2 2 30.000 7.200 0,04 0.56 8,000 700 2.0 0.1
HRRS 4030-08-09-38 3 3 20,000 7.200 0.04 1.08 8,000 750 2.0 0.1
HRRS 4040-D5-128 4 4 15.000 7.200 0.0% 1.32 4,000 750 3.0 0.2
HRRS 4040-10-128 4 4 15,000 7.200 0.05 153 4,000 750 3.0 0.2

=26 models availablg in total frem Diameter 2mm to 12mm with varicus Corner Radius fram 0.3mm te 4mm.

For more delails pleaose ask your distibulor,




4 Flute

Milling Example: NAK80 (40HRC) Pocket Milling Comparison using HRRS @ 6 x CR1.5

HRRS Campetitor A: 4 Flutes | Competitor B: 4 Flutes| Competitar C: 3 Flutes

e A R

T L R

CR1.5, FL 6mm. EFL 18mm|CR1.5, FL 6mm, EFL 18mm|  CR1.5, FL 12mm CR1.5, FL 12mm

Spindle Speed: 3,00Cmin-1

Excellent resistance to chipping | mices.iSwmac

Radial Depth: 3mm(0.5D)

1 .
and surface quallty! Iggglzr;?g?z'ez:oigﬁmm80mmx15mm depth

Cycle Time; 20 minutes

Original Corner Radius Design Offers High Rigidity and Reduces Cutting Force

After milling SKD11 (BOHRC)
HRRS Competitor Competitor

Seamless comer radius with equal rake Flat and nen-helix gash design. Badly Flat and helical gash design. Huge toal

angle design. Reduce the cutting force damaged at tip point where cutting damage at tangent paint where the
and offers excellent chip evacuation ta chips are trapped hy pear chip gash shape abiruptly changed and
protect from the teal damage. evacuaticn. cutting chips cauld not evacuate
properly.
Spindle Speed : 2.700min” Axial Depth :0.3mm QOverhang - 20mm
Feed Rate . 2,000mm/min Radial Depth :1.5mm Pocket Size S 40mm x 40mmx0.3mm

Longer Tool Life with Variable Pitch Design. Recommended for Various Coolant Types.




4 Flute

CRRS

Long Neck Radius J J
Size 92 - 912 SV ] 5% y J y
@2 98 8 -- @12
, CR
@ Process Work Material — " Bta ‘
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Applicable Wark Material (@ most suitable, ® suitable)
Applicable Pracess { Bl most suitable, ] suitable)
UTCOAT Coating offers longer tool life milling Titanium.
Variable pitch, high helix and positive rake angle offers stable milling.
Reduced cutting force when using a helical appreach orinclined angles.
Unit (mm)
Qutside omer | Effective Length Neck | Shank Taper | Qverall Shank
NMu%dbeér Diameter adius | Length of Cut | Diameter Angle Length | Diameter
2D CR 01 2 2di Bta L ad
CRRS 4020-05-06 2 R0.5 6 2 1.91 16° 70 4
CRRS 4030-08-09 3 RO.8 9 3 2.92 16° 70 6
CRRS 4040-05-12 4 R0.5 12 4 3.82 16° 60 3
CRRS 4040-10-12 4 R1 12 4 3.82 16° 70 6
g . Titanium
Work Material Zircanium {Grade 5)
Use pil caclant.
Qutsice Spinalle Feed p Qe Spindls Fosd ap e
Diamet [0 iny | Axial Depth |Radial Depth eg iy | Axial Depth | Radial Depth
Model Number l(anr‘Pn?I)er Len?mrg; Cut (rﬁm_{j) (mm/min) (mm}p (mm)p (rﬁin') {mm/min) (mm)p (mm)p
CRRS 4020-05-08 2 2 N/A N/A N/A N/A 7,060 700 0.04 0.66
CRRS 4030-08-09 3 3 N/A N/A N/A N/A 5,300 700 0.04 1.08
CRRS 4040-05-12 4 4 N/A N/A N/A N/A 4,780 750 0.05 122
CRRS 4040-10-12 4 4 N/A N/A N/A N/A 4,750 750 0.05 1.32

10

*17 models available in total from Diameter 2mm te 12mm with various corner radius from 0.5mm to 2mm.

Formore dgta

N/A : Non Applicable

ils pleasc ask your distributor:




4 Flute

Milling Example: Pocket Milling by Different Work Materials Tool: CRRS(4 6 X CRQ.5)

Work Material S50C
Spinale Speed 10,000min”
Feed Rate 12.000mm/min
Axial Depth a» 0.14mm
Radial Depth as 2.4mm
Overhang 24mm

Work Material Size

95mm>90mmx18mm (XXYXZ)

Cycle Time 90 minutes
Coolant Air Blow (Nozzle)
Work Material SUS304
Spinale Speed 10.000min”
Feed Rate 7,200mm/min
Axial Depth a» 0,07mm
Radial Depth e 1.28mm
Overhang 24mm

Werk Material Size

20mmX44mmX18mm (XXYXZ)

Cycle Time 84 minutes
Coolant Water Soluble
Work Material STAVAX (52HRC)
Spinadle Speed 8,000min”’
Feed Rate 5,250mm/min
Axial Depth a» 0.07mm
Radial Depth e 1.75mm
Overhang 24mm

Work Material Size

95mmX25mmX 12mm (XXYXZ)

Cycle Time

56 minutes

Coolant

Qil Mist

Sub Flute

Sub Flute

Sub Flute

Flank wear:
0.070 mm

Main Flute

Flank wear:
0.032 mm

Main Flute

Flank wear:
0.087 mm

Main Flute

1




2 Flute

HLRS 2000~

Long Neck Radius ] J
Size Bo.z - g6 /3 4 < 305_/‘ L o
; T CR -

0 Pracess Wark Material < g > Bta
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Applicable Work Material (@ most suitable, e suitable)
Applicable Pracess { Bl most suitable, ] suitable)

Actual Effectlve Langth

The 4 flute design offers high milling efficency and accuracy. |

The rigid tool geometry ofiers langer tool life. \ — -

Suitable for both dry and wet coolant types.
The new HARDMAX Coating ensures improved heat resistance.

Unit (mm)
i Corner Effective Neck Shank Taper| Qverall Shank
Mods| Qutside _ _ :
Nu?ndbaer Diameter Radius Length Lengtr} of Ul piameter Angle Length Diameter

gD CR & dy Bia L od
LR 200800500 ; -

RS T 10 08 RS 08 178 16 50 4
HLRS 2070-005-100 i) 5
HLAS 2010-005-160 R0.05 16 f0
[FLRS 2070005200 2 £

HLRS 2010-01-100 10 10 1 0% 16 50 4
HLRS 2010-01-160 R0 1t &
HLAS 207001000 ' ) W
HLRS 201202120 B X 5

FLRS 20720200 12 R 7 12 M 16 & )
HLRS 2075-005-100 R0 10 "

HIRS 201E-01-100 0 s - " )
HIRS 201201180 5 RO.1 i : : 5
HLRS 20101200 ' Al &
HIRS 2020 005- 100 G i )

HLRS 2020-01-100 10 i 5 4
HLRS 2020-01-160 20 RO.1 it 2 132 18 0
RS 0T ) '
HLRS 2025-01-100 10 . 0

RISSPASURITN T RO.1 i 25 247 1 2 4
HIRS 0300110 B 5
[ HIRS 203007760 | RO it 0

IR AT ) - w .

(IR 205002120 | s 12 3 2% 55 6
RS TTS0To0 | R02 i &
HIRS 203020200 ) &

* 351 models available in total from Diameter 0.2mm tn 6mm with varieus cerner radius from 0.05mm to 1mm.
For more details please ask your distribwtor.

12



2 Flute

For Chrome Cobalt Milling Condition please refer to page 184 ; Hardened Steels 45-55 HRC in aur UNIMAX Series Vol. 16 Catalogue (QR CODE page 21)

g ireani itani Radial
Work Material Zircenium Titanium ( Grade 5 )
g ateria Use Al blow coolant. Uise Ol conlant. Depth
Medel | Quiside | Effective D Spindle ] Feed Rate Axial Depth Spindle ] Feed Rate Axial Depth | Radial Depth
Number |Diameter] Length Speed (min"}| (mm/min) | Gp (mm) |Speed (min"}| (mm/min) | Gp (mm) Qe (mm)
B 7.5 8,500 30 0.004 23,000 250 0.02 0.108
HLRS 2008 0.8
8 n 7.600 20 0.002 22.000 200 nola 0.030
10 10 5.400 32 0.006 19.500 250 0.030 0.126
HLRS 2010] 1 16 16 4,300 19 0.002 16,000 200 0.025 0.027
20 2n a.900 13 0.0m 15.000 180 n.020 0.018
12 10 1,500 638 0.004 15.000 300 0030 0.072
HLRS 2012 1.2
20 16.6 3,500 2 0.007 13,000 200 0.0°0 0.018
10 5.6 5.000 85 0.023 13.000 ane 0.040 0.288
HLRS 2015] 1.5 1% 106 1.700 58 0.011 12.300 250 0.035 0.180
20 133 4,200 46 0.003 11,600 200 0.030 0.108
10 5 7.600 113 0.028 10.000 350 0.060 0.585
HLRS 2020 2 1% 8 5.900 90 0.023 9,000 300 0.050 0.315
20 10 5,300 84 0.014 8,000 250 0.040 0.198
10 4 &.400 154 0.048 7.500 350 0.070 0.540
HLRS 2n25| 2.5
20 8 6.300 N 0.022 7,000 250 0.060 0.2245
12 4 3.000 200 0.075 6,500 400 n.070 0.670
HLRS 2030 3 16 5.3 7.900 173 0.054 6,000 350 0.060 0.630
20 6.6 7,100 150 0.044 5,000 300 0.050 0.600

Feed Rate

Finishing

N — [
Chrome Cabalt, Zirconium, Titanium
N —

&

Semi-Finishing

CRRS
Titanium

Roughing

=== HLRS

=== HLRS

ﬁ

Radial Depth  (Ce)

Raw l}llaterial

30

» UTCOAT CRRS Titanium

40

CRRS

50
HRRS

*» HARDMAX HRRS Chrome Cobalt, Zirconium, Titanium S5 im—

S

60

70 (HRC)




2 Flute

Long Neck Ball J
Size R0.05 - R3 ) J
. R 5
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Applicable Work Material (@ most suitable, e suitable)
Applicable Pracess ( [l most suitable, [_] suitable)

The latest version of HARDMAX Coating keeps the same hardness but improves resistance to oxidation at high

temperatures. Suitable for both dry and wet coolant. Ball tip radius is designed with a negative rake angle
that minimizes wear and improves the target dimensions. Amazing efficiency with long life.

Unit (mm)
Radius of Ball Effective Length Shank Taper Qverall Shank
Model Nose Length of cut of cut Angle Length Diameter

Number R & { Bta L d
HSLB 2010-100 RO.5 10 08 167 45 4
HSLB 2010-160 RD.5 16 08 16° 50 4
HSLB 2010-200 RO.5 20 038 16° 55 4
HSLB 2020-100 R1 10 16 16° 45 4
HSLB 2020-160 R1 16 16 16° 50 4
HSLB 2020-200 Ri 20 16 16° 55 4
HSLB 2040-100 R2 10 32 16° 70 6
HSLB 2040-160 R2 16 32 167 70 6
HSLB 2040-200 R2 20 3.2 16° 70 6
HSLB 2060-100 RS 10 48 16° 80 6
HSLB 2060-150 R3 15 48 16° 80 6
HSLB 2060-200 R3 20 48 16° 80 6

Far Chrome Cabalt Milling Conditions please refer to page 269 : Hardened Steels 55-62 HRC in our UNIMAX Series Vol. 16 Catalogue (QR CQDE page 21).

: T Titanium

Work Material Soneonum. (Grade 5)

Use Qil conlant.
i Spindle & s Spindle a a

Model Number | baiNose | Lenghotcut | Speed Fena et | dal Depin | ada Dept Shoed (et | ocal Dep | Radal Dept

{mm} (min")y (mm) {mm) {min") (mmy) (mm}
HSLB 2010-100 R0.5 10 33,500 1,500 0.18 010 20.000 250 0.015 0.01A
HSLB 2010-160 R0.5 16 33,500 1,500 .12 0.10 14,000 220 (.007 0.015
HSLB 2010-200 R0.5 20 33,500 1,500 0.10 010 13.000 200 0.005 0.015
HSLB 2020-100 R1 10 27,000 1,500 (.46 0.20 30.000 400 0.012 0.024
HSLB 2020-160 R1 18 27,000 1,500 0.38 0.20 15,000 350 0.008 0.024
HSLB 2020-200 R1 20 27,000 1,500 (.24 0.20 12.000 300 (.007 0.021
HSLB 2040-100 R2 10 13,500 1,750 0.50 0.60 24,000 1,000 0.020 0.040
HSLB 2040-160 Re 16 13,500 1,750 0.70 0.60 18.000 700 1.016 0.033
HSLB 2040-200 R2 20 13,500 1,750 (.85 0.60 15,000 500 0011 0.033
HSLB 2060-100 R3 10 9.000 1,400 1.8 0.90 16.000 200 (.025 0.0:0
HSLB 2080-150 R3 15 4,000 1,400 12 0.0 16,000 700 0.230 0.04A
HSLB 2060-200 R3 20 8,000 1,400 0.9 0.90 16.000 600 (.015 0.045

* 292 medels available in total from Radius RQ.05 mm te R3 mim with effective length from 4 to 40 times diameter.
For more details please ask your distributar.
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Study Case Chrome - Cobalt

The HARDMAX Coating offers an amazing tool life on hard materials
such as Chrome - Cabalt Alloys.
With one set of HARDMAX Coating Tools you can achieve more than 50

implants.

HLS

HLRS

HRRS

HSLB

2 flute Square End mill

2 flute Garner Radius End mill

4 flute Carner Radius End mill

2 flute Ball nose End mill
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2 Flute

Sire RO A8 be ) &3

. R S
% Process Work Material TE s __—\Ba
3 ) = —=r - 2
- £ 3 g
5| 2|a (2| 5 |g]| &
L | £ | £ | & N 3 &
3 O | W 9 Q c ) L
E| 3 |%| & 8 3 £
=R - e L S -
W O
2 g | @ (| @
Applicable Work Material (@ most suitable, © suitable)
Applicable Process (Wl most suitable, [ suitable)
DIAMOND Coating 2 flute, ball design with long neck for milling Zirconium materials.
New diamond coating, with a highly adhesive base layer, offers excellent wear
resistance for high efficiency milling and up to 20x longer tool life over uncoated tools.
Unit (mm)
" Model | RadiusofBail T " “Effective T~ Length T ‘ShankTaper 1 Overal ' Shank _i
| Nose Length of cut of cut Angle Length Diameter
Number | R | ) | t | Bt | | |
) a L gd
| Dclmo'om"_'_Ro.'s_"'_'_To_'_'"_175_"'_'_1'60_'_"'_45'_'_'4_'_|
! Dc'LFmo'o%'I_'_Ro.'s_"l_'_{e_'_L'_o.'s_"l_'_16°_'_|"_50'_!_'4_'_'

I DC'LEWO'OW'I_'_R().E_'I_'_Eo_'_l'_o.'a_'l_'_15°_'_"_60'_'_'4_'_|
i DC'LFUzo'(W'!_'_R1'_"!_'_1'0_'_!"_1.'6_"!_'_1&'—'_!"_45 '''''' —

|
1
i DCLB 2020-0200 1 Ri . 3 . 3 . 16: . 70 % =
1
[

I DCLB 2040-0200 » R2 ! 20 ! 3.2 ! 16° ! 70

[ , - Titanium 1
i Work Material Jrconium | (Grade 5) '
' I- Use Oil coolant. |
i_'_'_l"_'_l"_'_ _'_I'_'_l_'_' - T T '_'_I_'_'l_'_l
1+ Radius of 1 Spindle ! Spin 1 Qe
| Model Number | SalNgso | LonghofCut peed | | fﬁﬁ‘]’,ﬁ]ﬁe | il Depth | Radlal Depth Speed o ot | Axial Ifepth | Fedd et |
1 (min) (min'") {mm)
[ociezoto0i00 | mos | .10 _33'500 _ 1500 o6 010 | WA WA -N/A_ O
e o ot i o o Pt
DCLB2010-0200 ' ~ RO5 ' 20 1 33500 ' 1500 010_: 010 N/A VA NA T NA
'D:m_wm@[_ﬂ_:[__10__]_27_0<El_ﬁ092t_ﬁ6_12 020 [ T ___I_WA__I_w_A_!
T SO T = O 2 S F _N/é TUONA T NA A
| DCLB 2020-0200 20 27,000 1,500 0.24 0.20 N/A N/A
R A M S s 0. S 7 e

| DCLB 2040- 0200 R2 20 13500 1 750 _0.65_ 060 NAT WA N/A N/A
,DCL82060030 | R3 | _ﬂ__-l_QQOO |_ 1400 | 090 | _0&__1\1//-\_ | _NA | NA | __NA )
* 64 models available in total from Radius R0.2 mm to R3 mm with effective length from 4 to 40 times diameter.

For more details please ask your distributor.
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Study Case Zirconium

The DIAMOND and HARDMAX Coatings offer an
amazing tool life on hard materials such as Zirconium.

DCLS 2 flute Square end mill

DCLB 2 flute Square end mill

HLS 2 flute Square end mill

HLRS 2 flute Corner Radius end mill

HRRS 4 fiute Corner Radius end mill

HSLB 2 flute Ball nose end mill

17



Long Neck Ball J J
Size R0.3 - R3 J N J 0 _J -
RO.3-R1.5 R2-R3
? Process Work Material LN < \ Bta |
9 (S | A o)
SNE s o K
S < D 2
5| 215 2| § | g3 i
o < £ = = S (&}
Q@ [e)) - & c S © L |
Q S W = 8 &
€ o = S < g g
= i g w N = o
P ) £
) Q
= = = @

Applicable Work Material (@ mast suitable, @ suitable)
Applicable Process ( [l most suitable,[ ] suitable)

3 flute design offers higher feed rate milling, reducing cycle times when roughing.

Capable of deep milling that raises machine efficiency, even with complicated shape that require slow feeds.

Variable pitch design minimizes tool chattering.

The ariginal design features help to promote excellent chip evacuation and surface finishing on tools that are R 0.75mm
and larger.

Diameter tolerance : 0/ -0.02mm.

Unit (mm)
Model Radius of Ball Effective Length Shank Taper QOverall Shank
Number Nose Length of Cut Angle Length Diameter
R & { Bta L 7d
CFLB 3015-100 RD.7% 10 1.2 18 a0 4
CFLR 3070-100 R1 10 1.6 16 50 4
CFLB 3020-160 R1 16 16 16° 50 4
CFLB 3030-100 R1.5 10 24 16° 60 6
CFLB 3030-160 R1.5 16 24 18 60 3
CFLB 3030-200 R1.5 20 24 16° 70 B
CFLB 3040-120 R2 12 32 18° 70 G
CHLB 30410-160 R2 16 32 18 70 [}
CrLB 3040-200 R2 20 32 16° 70 [
. Zirconium Titanium
Work Material Use Air blow caalant. (Grade 2)
Usé pil coclanl.
Radius cf g Spincle & as Spindle & &
Model Number | BallNoge |  Effective Length Spoad Feed Ratt | aial Dpth | Racial Dopt | Speeo FeedRitt | ai Depth | Radial Depth
mm) (mm) (miny | tmm/min} (mm} (mm) (min‘) (mmy/min} {mm) (mm}
CrLB 3015-100 RU.75 J A A /A A 16.000 2000 U026 Al
CFLB 3020-100 R [i A A /A A 16.000 3,000 0.100 .4
CFLB 3020-160 R 6 A A /A A &.400 1.200 0.050 .34
CrLB 3030-100 R J A A /A A 16.000 1,000 U150 0.68
CFLB 3030-1G0 R1. 4 A A /A A 11.200 2,800 0.135 D.C2
CFLB 3030-200 R1. ] A A /A A £.000 2,000 0.120 D.58
CFLB 3040-120 RZ Z A A A A 12,000 4000 0.200 .57
CFLB 3040-160 R2 € A A /A A 10.800 600 0.200 .87
CFLB 3n040-200 R2 0 A A /A A ©.000 3.0nn 1.200 87

* 32 models available in total from Radius R0.2 mm te A3 mm with length of cut from 5 to 12 times diameter .
For more details please ask your distributar.
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Study Case Titanium

The UTCOAT Coating offers an amazing tool life on hard
material such as Titanium.

CRRS 2 flute Corner Radius end mill

CFB 2 flute Ball Nose end mill

HLS 2 fute Square End mill

HLRS 2 flute Corner Radius End mill

2 flute Ball nose End mill
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Study Case Titanium

Test Result

Ti-6AI-4V

Work material: Ti-6Al-4V

Milling type: Pocket milling 43 x 43 x 15mm (Wall taper angle: 8deg)

Tool: CFB 3060-0900

Spindle speed: 15,400 [min-'] Feed rate: 3,600 [mm/min] Axial cutting depth: 0.6[mm]
Radial cutting depth: 1.0[mm] (Close to wall part: 0.2 x 4times})

Tool overhang: 20 [mm] Milling time: 21min / 3pockets

Wall taper: 6deg

~—

Wearing width was
measured at the

MAX width in 3 flutes.

ALCRONA

2 Pocket 1 Pocket

3 Pocket

Wear: 0.134mm Wear: 0.240mm



For Chrome Cobalt Material

HLS 2000

Long Neck Square

Size 90.1 - 96

Unimax Series Vol. 16 Catalogue: Page 115
Parameters 45 - 55 HRC

HRRS-S

Long Neck Radius

Size D2 - §12

Unimax Series Vol. 16 Catalogue: Page 204
Parameters 45 - 55 HRC

HLRS 2000

Long Neck Radius

Size 40.2 - §6

Unimax Series Vol. 16 Catalogue: Page 184
Parameters 45 - 55 HRC

HSLB

Long Neck Ball

Size R0.05 - R3

Unimax Series Vol.16 Calalogue: Page 269
Parameters 55 - 62 HRC
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2 Flute

C-UMD
Size 00.1- 03 vic l ey 77 e

, 0.1 ~¢ 0.25
% Process Work Material W ¢ e
7 . 2
5 . il—&@é@&ij:'} - 5
w CS» E g . 1 . ] tﬂj 3
“5 -8’ -0:') 8’ 3 E Q - A.7mm J
S|S|8|s| 5§ |2 © :
Q| T | g 3 S Q Mo 02 ~¢ 0.5
S1&|s|&€| 8§ | RS :
S N TE
2| < o RS ]Lm i
n & —r s
2 @ @ .
IqD 066 ~¢ 3
Applicable Work Material (@ maost suitable, 0 suitable) " .
Applicable Process ( Bl most suitable, [] suitable) %l—&%ﬂﬁ————% of
Diameter tolerance : @D < 3 : @D ° - . -

-0.01

Point Angle : 150°
225 Models available: from @ 0.1 mm to 4 3 mm by increments of 0.01mm

Unit (mm)
; Flute Qverall Shank
Nl\lljl%dbeér Dlaeter Length Length Diameter
] L @d
C-UND 2010-012 01 12 38 3
C-UMD 2011-012 5K 12 35 3
C-UMD 2012-014 012 14 38 ]
C-UMD 2014-014 0.14 1.4 38 3
C-UMD 2015-020 015 2 35 3
C-UND 2018-020 019 7 B B
C-UNMD 2020-025 0.20 25 35 3
C-UMD 2024-025 0.4 75 35 3
C-UNID 2025-050 025 3 ] 3
C-UVD 2029-030 029 3 35 3
C-UVD 2070-050 030 5 B 3
C-UMD 2034-050 034 5 38 3
C-UVD 2035-060 0.3 3 % 3
C-UNID 2070-060 039 5 B )
C-UMD 2040-070 0.40 7 38 3
C-UVD 2068-070 0,69 7 35 3
C-UND 2070-080 0.70 8 ] 3
C-UVD 2079-080 0,79 8 35 3
C-UND 2080-100 0,80 10 ] )
T-UND 2150-100 T8 10 5 3
C-UVD 2160-120 160 T2 3 3
C-UVD 2300-120 3.00 iE) B )
A Titanium
Work Material Zirconium (Grade 5)
Use Air blow caalant. o 6] b
Diameter e Ammou W | Feed Rate vty Wode | rearate | veoor
(mm) B {mm) (mm } {mm/min} (m/min {min-) (mm/min) (m/min
703 01-0000 7000 10 510 5,000 10 510
04 01-00 7.300 il 510 £.000 i 510
13 01-00 7.500 o0 5l £ 500 o0 015
706 01-0.000 7.000 a0 015 7.000 30 1015
70.7 0.1-0.0 00 6,300 40 5-20 5,000 40 1520
08 01-0200 £.000 5 520 8,500 5 20-25
09 0.1-0200 200 50 75-20 9,000 50 75-78
] 01-02¢0 20 i 1500 7,500 & pl: ey
77 01-00200 7000 100 1520 5500 R0 -4
77 01-0000 D700 110 D0-05 3500 1m0 T

* 225 medels available in total from Diameter 0.1 mm to 3 mm.
For more details please ask your distribuwtor.
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Size 0.3 - 93 e’ _J Thiming _J

] 30 o
@ Process Work Material o e s o VL8
S — T - I\'| J 'Ol
= (@) = r ~
L - S £ S - i L
S - »
S| 812|828 5 | &8
L < .
e || & | S s | o
\ < Q & E
3 o g L N ~ i
2 « 5
“ Diameter Tolerance: @ D 0/-0.01mm
2 o ° Point Angle : 130°
Applicable Work Material (@ maost suitable, 0 suitable)
Applicable Process ( Bl most suitable, [] suitable) Unit (mm)
Madel Number Outside Diameter Flute Length Overall Length Shank Diameter
D ¢ L d
UTDLX 2030-015 Q.3 4.5 28 2
UTDLX 2035-053 .35 5.3 28 3
UTDLX 2040-060 Q.4 [} 28 EY
UTDLX 2045-068 Q.45 G.8 8 3
UTDLX 2050-075 Q.5 7.5 38 3
UTDLX 2055-083 0.55 &8.3 38 3
UTDLX 2060-030 Q.6 =] 45 3
UTDLX 2065-098 0.65 ©.8 45 3
UTDLX 2070-105 Q.7 10.5 45 3
UTDLX 2075-113 0.75 11.3 45 3
UTDLX 2080-120 0.8 12 45 3
UTDLX 2085-128 0.85 12.8 45 3
UTDLX 2090-135 Q.9 13.5 45 3
UTDLX 2095-113 .95 14.3 45 3
UTDLX 210Q-150 1 15 50 3
UTDLX 2105-1568 1.05 15.8 50 3
UTDLX 2110-165 1.1 16.5 5Q 3
UTDLX 2115-173 1.15 17.3 50 3
UTDLX 2120-180Q 1.2 18 50 3
UTDLX 2125-1883 1.25 18.8 50 3
UTDLX 2130-195 1.3 19.5 50 3
UTDLX 2135-203 1.35 20.3 30 3
uTDLX 2140-210 1.4 21 30 3
UTDLX 2145-218 1.45 21.8 30 3
UTDLX 2150-225 1.5 22.5 G0 3
LUTDLX 2155-233 1.55 23.3 60 3
UTDLX 2160-240 1.6 24 G0 3
UTDLX 2165-248 1.65 1.8 Q0 3
UTDLX 2170-255 1.7 5.5 cQ 3
UTDLX 2175-26G3 1.75 6.3 GQ 3
UTNDLX 2180-270 1.8 27 cQ 3
UTDI X 2185-278 1.85 27.8 S0 3
UTDLX 2190-285 1.9 28.5 ES 3
UTDLX 2195-293 1.95 20.3 G0 3
UTDLX 2200-300 2 30 50 3
i Titanium
i Zirconium
WOTk Matenal Use Air blow coalant, (Grade 5)
Use il coclanl.
i Recommended Spindle : Spindle
Diameter Feed Rate Veloc Feed Rate \elocit
(mm) Step (ﬁnn;lnrglount (rﬁ?neg {(mm/min) {(m/min (na?nE% (mm/min) {m/min
70.3 01-0200 7,900 10 12-16 6.000 10 5-10
7 0.4 01-0200 7,800 15 12-16 6.500 15 5-10
0.5 01-0200 7.500 25 12-16 7,000 25 10-15
0.6 01-020D 7,000 30 12-16 7,900 U 10-15
0.7 01-0200 G800 50 T2-16 3.000 50 15-20
038 01-0200 ©.000 70 T2-16 3500 70 20-25
703 01-0200 T.200 B0 17-20 7.000 30 25-30
[ 01-0200 T.000 a0 1720 3500 30 30-35
[ 01-0200 3,200 100 17-20 5.500 100 30-35
55 models available in total from Diameter 0.3mm to 3mm. For more details please ask your distributor.
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