Tungsten Garbide End Mills
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HARDMAX 2 Flutes Long Neck Radius End Mills Total 353 Models
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HARDMAX 483 O2IxvIS5I7AITVRZ)L 4 Flute Long Neck Radius End Mills

B4 X Size 0.2~ @6

| J ) | emens
) & g 30° | 5 ] ') ) | Additional 42 Models

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

bl Gl | JUN-RVE BANSE ik ZIVEEE | J5T74 b 1 iE | ASZAADHE | FYVER | BMASE | BEaE | BiEM
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)
S45C | SK/SCM NAK =~ =~ ~ PLASTICS ALLOYS MATERIALS
3550 SUS iy 55HRC 60HRC 70HRC
O O (©) O O gﬂc O O O O
~ 65
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fIMEROAFEKICEID . SEEMOINTICSVWTHIREDRER.
. B, BEBMZELLUA)LTHEF Uz HARDMAX O— 23R !
g, BRXOESSOINITHORELEREMZEIR,

Long Neck Radius design for high efficiency and high quality milling.
The rigid tool geometry offers longer tool life when milling Hard Materials.
HARDMAX coat is adopted which maintains heat resistance, toughness and lubricity at a high level. =
Both dry and wet coolant offer stable and long tool life. . §
. &<
i w s
s a4 _ Y v OF—\EFERTT. bt
ad g D—5 EDFHNDEESEEH TR L THRRL T, 2
a2 s a VY IEEDT— I DEMICTERL 2T, =
= g §g T The shank rt]a;?]er angkle shown is not an exagt Y]alue and to a\ioidh
d . 3SS contact with the work piece, we recommend the user controls the
°§ OZ QZ precise value of this angle. Shank taper angle should not make N I =5 HEef
e & © contact with the work piece. Inclined Angle
- . = o P —
&1 AFDE Feature 1: Variable pitch R 2 58Iy 57—\ Feature 2 : Back taper geometry
- FEHEC K> TIERBENZ. EEU S TEIBIEERLE. SNy O F—)YHIC KD YTEEAZIER L. B THRE LI EIEIa4E ||
C SMERIEDGE I @R 180° 5&&t ! The back taper geometry reduces cutting resistance,
61> 8 2 : The unequal division reduces chattering and tip damage. which enables stable milling on vertical walls.
81+ 62=180": Easy to measure outside diameter.
- %
BEt 381 B4 Total 381 models B47 Unit (mm)
bl B O-FHE EBE AE BE v 2R vvyoR Eff DO ARAICHT SREMR
Model Outside | Corner | Effective = Length Neck  Shank Taper Overall = Shank Price Effective Length by
Number Diameter = Radius = Length of Cut | Diameter Angle Length | Diameter Inclined Angles
¢D CR 2, e ®d, Bta L ¢d ¥ 30’ 1° 1°30° o 3
HLRS 4002-002-003 0.3 50 4 14100 039 041 044 046 051
HLRS 4002-002-005 05 50 4 14,500 060 063 067 070 075
HLRS 4002-002-010 RO.02 1 50 4 14100 1.13 1.18 122 127 136
0.2 0.12 | 0.185 16°
HLRS 4002-002-015 1.5 50 4 16590 165 171 177 184 198
HLRS 4002-002-020 2 50 4 18,150 217 225 232 241 259
HLRS 4002-005-003 R0.05 0.3 50 4 14,500 039 041 043 046 050

*BINEE  Additional model



HARDMAX 48X 0OYIxvO5I7ALTV K=V 4 Flute Long Neck Radius End Mills

I
Model
Number

HLRS 4003-002-003
HLRS 4003-002-005
HLRS 4003-002-010
HLRS 4003-002-015
HLRS 4003-002-020
HLRS 4003-005-003
HLRS 4003-005-005
HLRS 4004-002-005
HLRS 4004-002-010
HLRS 4004-002-020
HLRS 4004-005-005
HLRS 4004-005-010
HLRS 4004-005-015
HLRS 4004-005-020
HLRS 4004-01-010

HLRS 4004-01-020

HLRS 4005-002-010
HLRS 4005-002-020
HLRS 4005-005-010
HLRS 4005-005-020
HLRS 4005-01-010

HLRS 4005-01-020

HLRS 4006-005-020
HLRS 4006-005-040
HLRS 4006-01-020

HLRS 4006-01-040

HLRS 4008-002-020
HLRS 4008-002-030
HLRS 4008-002-040
HLRS 4008-002-060
HLRS 4008-002-080
HLRS 4008-005-020
HLRS 4008-005-030
HLRS 4008-005-040
HLRS 4008-005-060
HLRS 4008-01-020

HLRS 4008-01-030

HLRS 4008-01-040

HLRS 4008-01-060

HLRS 4008-02-020

HLRS 4008-02-030

HLRS 4008-02-040

HLRS 4008-02-060

HLRS 4010-002-020
HLRS 4010-002-030
HLRS 4010-002-040
HLRS 4010-002-050
HLRS 4010-002-060
HLRS 4010-002-080
HLRS 4010-002-100
HLRS 4010-002-120

sz
Outside
Diameter

@D

0.3

04

0.5

0.6

0.8

BIIEYE  Additional model

I-F¥& BHR
Corner | Effective
Radius Length

CR 2,

0.3

0.5
R0O.02 1

1.5

2

0.3
RO.05

0.5

0.5
R0O.02 1

0.5

1
RO.05

1.5

2

1
RO.1

2

1
R0O.02

2

1
R0O.05

2

1
RO.1

2

2
R0O.05

4

2
RO.1

4

2

8
R0O.02 4

6

8

2

3
R0O.05

4

6

2

3
RO.1

4

6

2

3
RO.2

4

6

2

3

4

5
R0O.02

6

8

10
12

IR

Length

of Cut
e

0.24

0.3

0.36

0.48

0.8

B
Neck

Diameter

@d;

0.385

0.485

0.585

0.78

0.95

IvIIT-I\A

Shank Taper

Angle
Bta

16°

16°

16°

2R
Overall
Length

L

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
55

DA%
Shank
Diameter

od

IN

A MDD DM DM DDA DDA DDMDN DDA DMDDMDDDAMDDAMDNDMD DDA DD DA DDA DMN DM DAMDNDA DD DD DAMDM DN DN DDA DD

Eff
Price

¥
14,100
14,100
14,100
14,100
14,100
14,100
14,100
9,050
9,050
9,050
9,050
9,050
9,050
9,050
9,050
9,050
7.370
7.370
7.370
7.370
7.370
7.370
7.370
7.370
7.370
7.370
8,100
8,100
8,400
8,400
8,400
8,100
8,100
8,400
8,400
8,100
8,100
8,400
8,400
8,100
8,100
8,400
8,400
7.400
7.400
7.400
8,100
8,100
8,100
8,100
8,100

30
0.41
0.62
1.15
167
2.19
041
0.62
0.62
1.15
2.17
0.62
1.14
1.65
2.17
1.14
2.17
1.15
2.17
1.14
2.17
1.14
2.17
2.17
4.24
2.17
4.24
251
359
4.66
6.78
8.88
251
359
4.66
6.77
251
358
465
6.77
2.49
357
4.64
6.76
257
3.64
4.70
5.76
6.81
8.91
11.00
13.08

U—UREAICNT 2REMR
Effective Length by
Inclined Angles

1
0.43
0.65
1.19
1.73
2.26
0.43
0.65
0.65
1.19
2.25
0.65
1.19
1.72
2.25
1.19
2.25
1.19
2.25
1.19
2.25
1.19
2.25
2.25
4.38
2.25
4.38
2.70
3.82
4.92
7.10
9.25
2.70
3.82
4.92
7.09
2.69
3.81
4.92
7.09
2.68
3.80
4.90
7.08
2.75
3.86
4.96
6.04
712
9.27

11.40

13.63

1°30°
0.46
0.68
1.24
1.79
2.34
0.45
0.68
0.68
1.24
2.33
0.68
1.23
1.77
2.32
1.23
2.32
1.24
2.33
1.23
2.32
1.23
2.32
2.32
4.53
2.32
4.52
287
4.02
5.14
7.36
9.56
2.86
4.01
5.14
7.35
2.86
4.01
5.13
7.35
2.84
3.99
5.12
7.34
2.90
4.05
517
6.28
7.38
.68
11.78
13.98

o
0.48
0.71
1.28
1.85
242
0.47
0.71
0.71
1.28
241
0.71
1.28
1.84
241
1.27
2.40
1.28
241
1.28
241
1.27
2.40
241
4.68
2.40
4.68
3.02
4.19
5.34
761
9.89
301
4.19
5.33
761
3.00
4.18
5.33
7.60
2.98
4.16
5.31
7.59
3.05
4.22
5.36
6.50
7.64
9.92
12.19
14.47

0.52
0.77
1.38
1.99
2.60
0.52
0.76
0.77
1.38
259
0.76
1.37
1.97
2.59
1.36
2.57
1.38
259
1.37
259
1.36
2.57
2.59
5.03
2.57
5.02
3.29
451
574
8.19
10.63
3.28
451
573
8.18
3.27
4.50
572
8.17
3.25
4.47
5.70
8.14
3.32
4.54
5.76
6.99
8.21
10.66
13.11
15.55



HARDMAX 48X 0OYIxvO5I7ALTV K=V 4 Flute Long Neck Radius End Mills

I sz
Model
Number

@D
HLRS 4010-005-020
HLRS 4010-005-030
HLRS 4010-005-040
HLRS 4010-005-050
HLRS 4010-005-060
HLRS 4010-005-080
HLRS 4010-005-100
HLRS 4010-005-120
HLRS 4010-01-020
HLRS 4010-01-030
HLRS 4010-01-040
HLRS 4010-01-050
HLRS 4010-01-060
HLRS 4010-01-080
HLRS 4010-01-100
HLRS 4010-01-120
HLRS 4010-02-020 1
HLRS 4010-02-030
HLRS 4010-02-040
HLRS 4010-02-050
HLRS 4010-02-060
HLRS 4010-02-080
HLRS 4010-02-100
HLRS 4010-02-120
HLRS 4010-03-020
HLRS 4010-03-030
HLRS 4010-03-040
HLRS 4010-03-050
HLRS 4010-03-060
HLRS 4010-03-080
HLRS 4010-03-100
HLRS 4010-03-120
HLRS 4010-03-160
HLRS 4012-01-040
HLRS 4012-01-060
HLRS 4012-01-100
HLRS 4012-02-040
HLRS 4012-02-060 1.2
HLRS 4012-02-100
HLRS 4012-03-040
HLRS 4012-03-060
HLRS 4012-03-100
HLRS 4015-005-030
HLRS 4015-005-040
HLRS 4015-005-060
HLRS 4015-005-080
HLRS 4015-005-120
HLRS 4015-005-160

BEIIEYE  Additional model

1.5

Outside
Diameter

IR BYR
Corner | Effective
Radius Length

CR 2,
2
8
4
5
RO.05
6
8
10
12
2
8
4
5
RO.1
6
8
10
12
2
8
4
5
RO.2
6
8
10
12
2
8
4
5
RO.3 6
8
10
12
16
4
RO.1 6
10
4
RO.2 6
10
4
RO.3 6
10
3
4
6
RO.05
8
12
16

IR

Length

of Cut
e

0.8

0.96

BE
Neck
Diameter

@d;

0.95

IvIIT-I\A
Shank Taper
Angle

Bta

2R
Overall
Length

L

50
50
50
50
50
50
50
55
50
50
50
50
50
50
50
55
50
50
50
50
50
50
50
55
50
50
50
50
50
50
50
55
60
50
50
50
50
50
50
50
50
50
50
50
50
50
55
60

DA%
Shank
Diameter

od

IN

A DM dMDAMD A D DD DDA DD DDA DNDDMDA DDA DD DDA D DMD MDA DDA DD MDA DMDDN DDA DMDNDND

Effi
Price

¥

7.400
7,400
7.400
8,100
8,100
8,100
8,100
8,100
7.400
7,400
7.400
8,100
8,100
8,100
8.100
8,100
7.400
7.400
7.400
8,100
8,100
8,100
8,100
8,100
7.400
7.400
7.400
8,100
8.100
8,100
8,100
8,100
10,740
8,400
8,400
8,400
8,400
8400
8,400
8,400
8,400
8400
7,900
7.900
7,900
8,200
8,200
8,200

30
256
363
4.70
5.76
6.81
8.91
11.00
13.08
256
363
4.70
5.75
6.81
8.91
11.00
13.08
255
362
4.69
5.75
6.80
8.90
10.99
13.07
254
362
4.68
5.74
6.80
8.90
10.99
13.07
17.22
413
6.20
10.32
4.13
6.19
10.32
413
6.19
10.32
3.10
4.14
6.20
8.26
12.39
1651

J—UREAICNT 2REMR
Effective Length by
Inclined Angles

1
2.74
3.85
4.95
6.04
712
9.27

11.40

13.53
2.74
3.85
4.95
6.04
712
9.26

11.39

13.52
2.72
3.84
4.94
6.03
711
9.26

11.39

13.52
2.71
3.83
4.93
6.02
7.10
9.25

11.38

1351

17.77
4.27
6.40

10.66
4.26
6.39

10.65
4.25
6.38

10.64
3.20
4.27
6.40
8.53

12.79

17.05

1°30°
2.90
4.04
517
6.28
7.38
958
11.78
13.98
2.89
4.04
516
68.27
7.37
957
1.77
13.98
288
4.02
5.15
6.26
7.36
956
11.76
13.97
2.86
4.01
5.14
6.25
7.35
955
11.75
13.96
18.36
4.41
6.61
11.01
4.40
6.60
11.00
4.39
6.59
10.99
3.31
4.41
6.61
8.82
13.22
17.62

o
3.05
4.21
5.36
6.50
7.63
9.91

12.19

14.47
3.04
4.20
5.35
6.49
7.63
9.90

12.18

14.46
3.02
4.19
5.34
6.47
761
9.89

12.17

14.45
3.00
4.17
5.32
6.46
7.60
9.88

12.15

14.43

18.99
4.56
6.84

11.39
4.55
6.82

11.38
453
6.81

11.36
343
457
6.84
9.12

13.68

18.23

3.31
4.53
576
6.98
8.20
10.65
13.10
15.55
3.30
4.52
5.75
6.97
8.19
10.64
13.09
15.54
3.28
4.50
572
6.95
8.17
10.62
13.07
1551
3.25
4.48
5.70
6.93
8.15
10.60
13.04
15.49
20.39
4.90
7.34
12.24
4.87
7.32
12.22
4.85
7.30
12.20
3.68
491
7.35
9.80
14.70
19.59



HARDMAX 48X 0OYIxvO5I7ALTV K=V 4 Flute Long Neck Radius End Mills

I sz
Model Outside
Number Diameter
oD

HLRS 4015-01-030
HLRS 4015-01-040
HLRS 4015-01-060
HLRS 4015-01-080
HLRS 4015-01-100
HLRS 4015-01-120
HLRS 4015-01-160
HLRS 4015-01-180
HLRS 4015-02-030
HLRS 4015-02-040
HLRS 4015-02-060
HLRS 4015-02-080
HLRS 4015-02-100
HLRS 4015-02-120
HLRS 4015-02-160
HLRS 4015-02-180
HLRS 4015-03-030
HLRS 4015-03-040
HLRS 4015-03-060
HLRS 4015-03-080
HLRS 4015-03-100
HLRS 4015-03-120
HLRS 4015-03-160
HLRS 4015-03-180
HLRS 4015-05-030
HLRS 4015-05-040
HLRS 4015-05-060
HLRS 4015-05-080
HLRS 4015-05-100
HLRS 4015-05-120
HLRS 4015-05-160
HLRS 4015-05-180
HLRS 4018-02-080
HLRS 4018-02-100
HLRS 4018-02-120 1.8
HLRS 4018-02-140
HLRS 4018-02-160
HLRS 4020-002-040
HLRS 4020-002-060
HLRS 4020-002-080
HLRS 4020-002-100
HLRS 4020-002-120
HLRS 4020-002-160
HLRS 4020-002-200
HLRS 4020-005-040
HLRS 4020-005-060
HLRS 4020-005-080
HLRS 4020-005-100
HLRS 4020-005-120
HLRS 4020-005-160
HLRS 4020-005-200

OBIIEE  Additional model

1.5

Corner
Radius

CR

RO.1

RO.2

RO.3

RO.5

RO.2

R0.02

RO.05

I-F¥E  BHR
Effective
Length

2,

3

10
12

20

10

16
20

IR

Length
of Cut

2

1.44

BE
Neck
Diameter

@d;

1.92

Yev9T-I8
Shank Taper
Angle

Bta

R
Overall
Length

L

50
50
50
50
50
55
60
60
50
50
50
50
50
55
60
60
50
50
50
50
50
55
60
60
50
50
50
50
50
55
60
60
50
50
55
55
60
50
50
50
50
55
60
60
50
50
50
50
55
60
60

P2
Shank
Diameter

od

IN

A MDD DM DM DD DDA DD D DDA DDMDDDAMDDNMDMNDMDAS DDA DD DA DDA DMNDMDAMDMDADMDDMDNDNMD DN DN DDA DD

Eff
Price

¥
7.900
7.900
7.900
8,200
8,200
8,200
8,200
8,200
7.900
7.900
7.900
8,200
8,200
8,200
8,200
8,200
7.900
7.900
7.900
8,200
8,200
8,200
8,200
8,200
7.900
7.900
7.900
8,200
8,200
8,200
8,200
8,200
8,200
8,200
8,200
8,200
8,200
7.900
7.900
8,200
8,200
8,200
8,200
8,200
7.900
7.900
8,200
8,200
8,200
8,200
8,200

30°
3.10
413
6.20
8.26
10.32
12.39
16.51
18.57
3.10
4.13
6.19
8.26
10.32
12.38
16.51
18.57
3.10
4.13
6.19
8.25
10.32
12.38
16.50
18.57
3.09
4.12
6.18
8.25
10.31
12.37
16.50
18.56
8.29
10.36
12.42
14.48
16.54
4.17
6.24
8.30
10.36
12.42
16.55
20.67
417
6.23
8.30
10.36
12.42
16.55
20.67

J—UREAICNT 2REMR
Effective Length by
Inclined Angles

.
3.20
4.27
6.40
853

10.66

12.79

17.04

19.17
3.20
4.26
6.39
852

10.65

12.78

17.04

19.17
3.19
4.25
6.38
851

10.64

12.77

17.03

19.16
3.17
4.24
6.37
8.50

1063

12.76

17.02

19.15
856

10.69

12.82

14.95

17.08
4.31
6.44
857

10.70

12.83

17.09

21.35
4.31
6.44
857

10.70

12.83

17.08

21.34

1°30°
3.31
4.41
6.61
881
11.01
13.21
1761
19.82
3.30
4.40
6.60
8.80
11.00
13.20
17.60
19.81
3.29
4.39
6.59
8.79
10.99
13.19
17.59
19.80
3.27
4.37
6.57
8.77
10.97
13.17
1757
19.77
8.84
11.04
13.24
15.44
17.64
4.45
6.66
8.86
11.08
13.26
17.66
22,06
4.45
6.65
8.85
11.05
13.26
17.66
22.06

o
3.42
4.56
6.84
9.11

11.39

13.67

18.22

20.50
3.41
4.55
6.82
9.10

11.38

13.66

1821

20.49
3.39
453
6.81
9.09

11.36

13.64

18.20

20.47
3.36
4.50
6.78
9.06

11.34

1361

18.17

20.44
9.14

11.42

13.69

15.97

18.25
461
6.89
9.16

11.44

13.72

1827 72

22.83
461
6.88
9.16

11.44

13.72

18.27

22.82

No Interference



HARDMAX 48X 0OYIxvO5I7ALTV K=V 4 Flute Long Neck Radius End Mills

I
Model
Number

HLRS 4020-01-040
HLRS 4020-01-060
HLRS 4020-01-080
HLRS 4020-01-100
HLRS 4020-01-120
HLRS 4020-01-160
HLRS 4020-01-200
HLRS 4020-01-240
HLRS 4020-02-040
HLRS 4020-02-060
HLRS 4020-02-080
HLRS 4020-02-100
HLRS 4020-02-120
HLRS 4020-02-160
HLRS 4020-02-200
HLRS 4020-02-240
HLRS 4020-03-040
HLRS 4020-03-060
HLRS 4020-03-080
HLRS 4020-03-100
HLRS 4020-03-120
HLRS 4020-03-160
HLRS 4020-03-200
HLRS 4020-03-240
HLRS 4020-05-040
HLRS 4020-05-060
HLRS 4020-05-080
HLRS 4020-05-100
HLRS 4020-05-120
HLRS 4020-05-160
HLRS 4020-05-200
HLRS 4020-05-240
HLRS 4020-05-260
HLRS 4020-05-300
HLRS 4025-01-060
HLRS 4025-01-080
HLRS 4025-01-100
HLRS 4025-01-160
HLRS 4025-01-200
HLRS 4025-01-300
HLRS 4025-02-060
HLRS 4025-02-080
HLRS 4025-02-100
HLRS 4025-02-160
HLRS 4025-02-200
HLRS 4025-02-300

AE I-FER  BMR
Effective
Length

Outside Corner
Diameter | Radius
oD CR

RO.1

RO.2
2

RO.3

RO.5

RO.1
25

RO.2

IEIIEYE  Additional model

2y
4
6
8
10
12
16
20
24
4
6
8
10
12
16
20
24

10

16
20
24

A&
Length
of Cut

2

B

Neck
Diameter

@d;

1.92

2.42

IvIIT-I\A
Shank Taper
Angle

Bta

2R
Overall
Length

L

50
50
50
50
55
60
60
70
50
50
50
50
55
60
60
70
50
50
50
50
55
60
60
70
50
50
50
50
55
60
60
70
70
70
50
50
50
60
60
70
50
50
50
60
60
70

DA%
Shank
Diameter

od

IN

A DM MDA DA DDA D DDA DD DDA DDMDDMDAS DDA DD DDA DMDDMD DDA DD DD DMD DM DM DMD DN

Effi
Price

¥

7.900
7.900
8,200
8.200
8,200
8.200
8,200
8.200
7.900
7.900
8,200
8,200
8,200
8.200
8,200
8,200
7.900
7.900
8,200
8,200
8,200
8,200
8,200
8,200
7.900
7.900
8,200
8,200
8,200
8,200
8,200
8,200
8,200
8,200
8.600
8,600
8.600
8.900
8,900
9,200
8.600
8,600
8.600
8.900
8.900
9,200

30°
4.17
6.23
8.30
10.36
12.42
16.55
20.67
24.80
417
6.23
8.29
10.36
12.42
16.54
20.67
24.79
4.16
6.23
8.29
10.35
12.41
16.54
20.67
24.79
4.16
6.22
8.28
10.34
12.41
16.53
20.66
24.78
26.85
30.97
6.23
8.30
10.36
16.55
20.67
30.99
6.23
8.29
10.36
16.54
20.67
30.98

J—UREAICNT 2REMR
Effective Length by
Inclined Angles

1
4.30
6.43
8.56

10.69

12.82

17.08

21.34

25.60
4.30
6.43
8.56

10.69

12.82

17.08

21.33

25.59
4.29
6.42
8.65

10.68

12.81

17.07

21.33

25.59
4.28
6.41
8.54

10.67

12.79

17.05

21.31

25.57

27.70

31.96
6.43
8.56

10.69
17.08

21.34

31.99
6.43
8.56

10.69
17.08
21.33
31.98

1°30°
4.45
6.65
8.85
11.05
13.25
17.65
22.05
26.46
4.44
6.64
8.84
11.04
13.24
17.64
22.04
26.45
4.43
6.63
8.83
11.03
13.23
17.63
22.03
26.44
4.40
6.61
8.81
11.01
13.21
17.61
22,01
26.41
28.62
33.02
6.65
8.85
11.05
17.65

2205 J72

FHEL

6.64
8.84
11.04
17.64

22.04
FHEL

2 3
4.60
6.88
9.15
11.43
13.71
18.26
22.82
27.37 |\onererence
459 492
6.86 7.36
9.14 981
1142 1226
1369 14.71
18.25 19.60
2280 2Bl
27.36 Nﬁﬁ"fceﬁrencs
457 490
6.85 7.34
9.13 979
11.40 1224
13.68 14.68
18.24 19.58
2279 |\ateats
27.35 N;E\r/i:rg:njw
454 485
682 7.30
9.10 974
11.37 12.19
13.65 14.64
1821 1953
2276 |\ liateats
27.32 |\hiatuts
2959 \Jitk
FHEL
No Interference | No Interference
6.88 7.39
9.15| 9.83
11.43 1228
No Interference | No Interference | No Interfes
1142 1226

No Interference

18.25 | ol

erence

A7

HIEU 5
No Interference | No Interference



HARDMAX 48X 0OYIxvO5I7ALTV K=V 4 Flute Long Neck Radius End Mills

B NE O-—FER BRE AR BE  vrvor-fE 2R YvYsR B D—ARAIHT BRAME
Model Outside = Corner | Effective = Length Neck | ShankTaper Overall | Shank Price Effective Length by
Number Diameter = Radius | Length ofCut | Diameter = Angle Length  Diameter Inclined Angles
®D CR e, e od, Bta L od ¥ 30 ot 2 ¥
HLRS 4025-03-060 6 50 4 8600 623 642 663
HLRS 4025-03-080 8 50 4 8600 829 855 883
HLRS 4025-03-100 cos | ° 50 4 8600 | 10.35 1068 11.03
HLRS 4025-03-160 16 60 4 8900 1654 17.07 17.63
HLRS 4025-03-200 20 60 4 8900 2067 21.33 2203
HLRS 4025-03-300 . 30 ) 2 . 70 4 9200 3098 3198 28U FEEL | TE
HLRS 4025-05-060 6 50 4 8600 622 641 661
HLRS 4025-05-080 8 50 4 8600 828 854 881 910 974
HLRS 4025-05-100 cos | ° 50 4 8600 1034 1067 1101 1137 1219
HLRS 4025-05-160 16 60 4 8900 1653 1705 1761 1821 J28Y
HLRS 4025-05-200 20 60 4 8900 2066 2131 2201 J2BL  +5%E
HLRS 4025-05-300 30 70 4 9200 3097 3196 28l AEEL | FTEEL
HLRS 4030-005-040 4 55 6 7100 417 431 445 460 495
HLRS 4030-005-060 6 55 6 7100 623 643 665 6838 740
HLRS 4030-005-080 8 55 6 7100 830 856 885 916 984
HLRS 4030-005-100 RO.O5 10 55 6 7100 1036 1069 11.05 11.44 1229
HLRS 4030-005-120 12 55 6 8600 1242 1282 1325 1371 1474
HLRS 4030-005-160 16 60 6 10600 1655 17.08 17.66 1827 1963
HLRS 4030-005-200 20 60 6 10600 2067 21.34 2206 2282 2453
HLRS 4030-01-040 4 55 6 7100 417 430 444 460 494
HLRS 4030-01-060 6 55 6 7100 623 643 665 687 7.38
HLRS 4030-01-080 8 55 6 7100 829 856 885 915 983
HLRS 4030-01-100 10 55 6 7100 10.36 1069 11.05 1143 1228
HLRS 4030-01-120 12 55 6 8600 1242 1282 1325 1371 1473
HLRS 4030-01-160 RO.1 16 60 6 10600 1654 17.08 17.65 1826 19.62
HLRS 4030-01-180 18 60 6 10600 1861 1921 1985 2054 22.07
HLRS 4030-01-200 20 . 60 6 10,600 2067 21.34 2205 2282 2452
HLRS 4030-01-240 8 24 e =92 ° 70 6 10600 2480 2560 2645 27.37 JFEL
HLRS 4030-01-260 26 70 6 10600 2686 27.73 2866 2965 8V
HLRS 4030-01-300 30 70 6 12000 3098 31.99 3306 3420 728V
HLRS 4030-02-040 4 55 6 7100 417 430 443 458 492
HLRS 4030-02-060 6 55 6 7100 623 643 664 686 7.36
HLRS 4030-02-080 8 55 6 7100 829 855 884 914 98]
HLRS 4030-02-100 10 55 6 7100 1035 1068 11.04 1142 1226
HLRS 4030-02-120 12 55 6 8600 1242 1281 1324 1369 14.70
HLRS 4030-02-160 coe |16 60 6 10600 1654 17.07 17.64 1825 1960
HLRS 4030-02-180 18 60 6 10600 1860 1920 19.84 2053 2205
HLRS 4030-02-200 20 60 6 10600 2067 21.33 2204 22.80
HLRS 4030-02-240 24 70 6 10,600 2479 2559 2644 27.36 7%
HLRS 4030-02-260 26 70 6 10600 2686 27.72 2865 29.63
HLRS 4030-02-300 30 70 6 12000 3098 31.98 3305 34.19 v
% | HLRS 4030-02-360 36 80 6 12000 37.17 3837 3965 4102 28U

OBIEE  Additional model



HARDMAX 48X 0OYIxvO5I7ALTV K=V 4 Flute Long Neck Radius End Mills

I sz
Model Outside
Number Diameter
oD
HLRS 4030-03-040
HLRS 4030-03-060
HLRS 4030-03-080

HLRS 4030-03-100
HLRS 4030-03-120
HLRS 4030-03-140
HLRS 4030-03-160
HLRS 4030-03-200
HLRS 4030-03-240
HLRS 4030-03-260
HLRS 4030-03-300
HLRS 4030-03-360
HLRS 4030-05-040
HLRS 4030-05-060
HLRS 4030-05-080
HLRS 4030-05-100
HLRS 4030-05-120 3
HLRS 4030-05-160
HLRS 4030-05-200
HLRS 4030-05-240
HLRS 4030-05-260
HLRS 4030-05-300
HLRS 4030-05-360
HLRS 4030-10-060
HLRS 4030-10-080
HLRS 4030-10-100
HLRS 4030-10-120
HLRS 4030-10-160
HLRS 4030-10-200
HLRS 4030-10-240
HLRS 4030-10-260
HLRS 4030-10-300
HLRS 4030-10-360
HLRS 4040-005-080
HLRS 4040-005-120
HLRS 4040-005-160
HLRS 4040-005-200
HLRS 4040-005-240
HLRS 4040-005-320
HLRS 4040-01-080 4
HLRS 4040-01-120
HLRS 4040-01-160
HLRS 4040-01-200
HLRS 4040-01-240
HLRS 4040-01-320
HLRS 4040-01-480
IEIIEYE  Additional model

Corner
Radius

CR

RO.3

RO.5

R1

RO.05

RO.1

I-—FHE  BHR
Effective
Length

2,
a
6
8

10

16
20
24
26
30
36

10

16
20
24
26
30
36

16
20
24
32

16
20
24
32
48

A&
Length
of Cut

2

2.4

3.2

B

Neck
Diameter

@d;

2.92

3.82

IvIIT-I\A
Shank Taper
Angle

Bta

2R
Overall
Length

L
55
55
55
55
55
55
60
60
70
70
70
80
55
55
55
55
55
60
60
70
70
70
80
55
55
55
55
60
60
70
70
70
80
65
65
65
70
70
80
65
65
65
70
70
80
100

DA%
Shank
Diameter

od

)]

[oRNoRNORNoORNORNORNORNORNORNORNORNORNORNORNORNORNORNORNORNORNORNORNORNORNORNORNORNORNORNORNoORNORNORNORNoORNORNORNORNORNORNEORNORNORNORN!

Effi
Price

¥
7.100
7.100
7,100
7.100
8,600
8,600
10.600
10,600
10.600
10,600
12,000
12,000
7.100
7.100
7.100
7.100
8,600
10,600
10,600
10,600
10,600
12,000
12,000
7.100
7.100
7.100
8,600
10,600
10.600
10,600
10.600
12,000
12,000
10,600
10.600
10.600
11.800
11.800
11.800
10.600
10,600
10.600
11.800
11.800
11.800
18,800

30°
4.16
6.22
8.29
10.35
12.41
14.48
16.54
20.66
24.79
26.85
30.98
37.17
4.15
6.22
8.28
10.34
12.40
16.53
20.66
24.78
26.84
30.97
37.16
6.20
8.26
10.32
12.39
16.51
20.64
24.76
26.83
30.95
37.14
8.48
12.60
16.73
20.85
24.98
33.23
8.47
12.60
16.72
20.85
24.98
33.23
49.73

J—UREAICNT 2REMR
Effective Length by
Inclined Angles

1
4.29
6.42
8.55

10.68

1281

14.94

17.07

21.33

25.59

27.71

31.97

38.36
4.27
6.40
8.53

10.66

12.79

17.05

21.31

25.57

27.70

31.96

38.35
6.37
8.50

10.63

12.76

17.02

21.28

25.54

27.67

31.93

38.31
8.75

13.01

17.27

21.63

25.79

34.31
8.75

13.01
17.27

21.52

25.78

34.30

51.34

13 2 3
442 457 489
663 685 7.34
883 912 979
11.03 1140 1224
1323 1368 1468
1543 1596 17.13
1763 1823 1958
2203 2279 24.47
26.43 27.34 | JPEL
2864 2962 |
33.04 3418 177
39.64 4101 J2BY
440 454 485
660 682 7.30
880 910 974
11.01 1137 1219
1321 1365 1464
17.61 1820 1953
2201 2276

2641 2731

2861 2959 1
3302 3415

3962 4098 FFY.
655 675 7.18
875 903 963
1095 11.30 1208
13.16 1358 1453
1756 1813 1942
2196 2269 24.32
26.36 2724 2921
2856 2952 | FPEL
3296 3408 7BV
3957 4091 | J7PEL
9.04 936 1006
1345 1391 1495
17.85 1847 J78Y
2225 2302 JPEY
26.65 27.58

3546 |\ Nonetare
9.04 935

1344 1391 1494
17.84 1846 J2¥L.
2224 2301 J2BY
2665 27.57 1
8545 |\l ieete Noarass
FHEL | FHEL B

No Interference | No Interference | No Interference



HARDMAX 48X 0OYIxvO5I7ALTV K=V 4 Flute Long Neck Radius End Mills

I sz
Model Outside
Number Diameter
oD
HLRS 4040-02-080

HLRS 4040-02-120
HLRS 4040-02-160
HLRS 4040-02-200
HLRS 4040-02-240
HLRS 4040-02-320
HLRS 4040-02-480
HLRS 4040-03-080
HLRS 4040-03-120
HLRS 4040-03-140
HLRS 4040-03-160
HLRS 4040-03-200
HLRS 4040-03-240
HLRS 4040-03-320
HLRS 4040-03-480
HLRS 4040-05-080
HLRS 4040-05-120
HLRS 4040-05-160
HLRS 4040-05-200
HLRS 4040-05-240
HLRS 4040-05-320
HLRS 4040-05-400
HLRS 4040-05-480
HLRS 4040-10-080
HLRS 4040-10-120
HLRS 4040-10-160
HLRS 4040-10-200
HLRS 4040-10-240
HLRS 4040-10-320
HLRS 4040-10-480
HLRS 4050-005-160
HLRS 4050-005-200
HLRS 4050-005-400
HLRS 4050-01-160
HLRS 4050-01-200
HLRS 4050-01-400
HLRS 4050-02-160
HLRS 4050-02-200
HLRS 4050-02-400
HLRS 4050-03-160
HLRS 4050-03-200
HLRS 4050-03-400
HLRS 4050-05-160
HLRS 4050-05-200
HLRS 4050-05-400
HLRS 4050-10-160
HLRS 4050-10-200
HLRS 4050-10-400

*IBMNEE  Additional model

Corner
Radius

CR

RO.2

RO.3

RO.5

R1

R0O.05

RO.1

RO.2

RO.3

RO.5

R1

I-—FHE  BHR
Effective
Length
2,

8
12
16
20
24
32
48

8
12
14
16
20
24
32
48

8
12
16
20
24
32
40
48

8
12
16
20
24
32
48
16
20
40
16
20
40
16
20
40
16
20
40
16
20
40
16
20
40

A&
Length
of Cut

2

3.2

BE
Neck
Diameter

@d;

3.82

4.82

IvIIT-I\A

Shank Taper

Angle
Bta

E=3

Overall
Length

L
65
65
65
70
70
80
100
65
65
65
65
70
70
80
100
65
65
65
70
70
80
100
100
65
65
65
70
70
80
100
65
70
100
65
70
100
65
70
100
65
70
100
65
70
100
65
70
100

DA%
Shank
Diameter

od

)]

[oRNoRNoORNoORNORNORNORNORNORNORNORNORNORNORNORNORNORNORNORNORNORNORNORNORNORNORNORNORNORNORNORNORNoORNORNoORNORNORNORNORNORNORNO RN RN RN RNORNN0

Effi
Price

¥
10.600
10,600
10.600
11.800
11.800
11.800
18,800
10,600
10.600
10,600
10.600
11,800
11,800
11,800
18,800
10,600
10,600
10,600
11,800
11,800
11,800
17,500
18,800
10,600
10,600
10,600
11.800
11,800
11.800
18,800
14,300
14,000
17.500
14,300
14,000
17.500
14,000
14,000
17.500
14,000
14,000
17.500
14,000
14,000
17.500
14,000
14,000
17,500

30
8.47
12,60
18.72
20.85
24.97
33.22
49.73
8.47
1259
14.66
18.72
20.84
24.97
33.22
49.72
8.46
1258
16.71
20.84
24.96
33.21
41.46
49.71
8.44
1257
16.69
20.82
24.94
33.20
49.70
16.73
20.85
41.48
168.72
20.85
41.48
16.72
20.85
41.47
168.72
20.84
41.47
16.71
20.83
41.46
16.69
20.81
41.44

J—UREAICNT 2REMR
Effective Length by
Inclined Angles

1

8.74
13.00
17.26
21.52
25.78
34.30
51.33

8.73
12.99
15.12
17.25
21.51
25.77
34.29
51.33

8.72
12.98
17.24
21.60
25.76
34.27
42.79

1730
9.03
13.43
17.83
22.23
26.64

35.44
FHEL

o 3
9.34 10.02

1389 1492
Fis1EL
18.45 .

23.00 fu";b
27.56

FHEL
No Interference | No Interference

THEL | THEL

No Interference

9.02
13.42
15.62
17.82
22.22
26.63

35.43
FHIEL

No Interference

9.00
13.40
17.80
22.20
26.60
35.41

No Interference | No Interference

10.00
14.90

9.32
13.88
16.16
1843 |
22.99

2754 T
FHEL
No Interference | N
FHEL
No Interference | N
C2e)
13.85
18.40
2296 7

27.51

FEEL
No Interference | N

FHEL | FHEL
No Interference | No Interference

FHHEL | FHEL

51.31 No Interference | No Interference | No Interference
869 895 922

1294 1335 1378

1720 17.75 18.33

2146 22.15 2289 1
2572 2655 27.44

3424 3536

5128 |\usasvelton

1727 1785 J2BL
2153 FHIEL

FHBL
No Inter

17.27

V2
21.62 No Interference | No Inte e ence
FHEL | FHEL | FEEL | FHEL
No Interference | No Interference | No Interference | No Interference

17.26

21.52

HIEL
Ne

17.25

21.51
FHEL

erence

erference

No Interference | No |

V2
No Interference | No Interference
FHEL | F
17.84 No Interference | No
FHEL

FEEL | FEHEL
17.83 No Interference | No nce
FHEL | FHEL | FHEL

No Interference | No Interference | No Interference
FHEL | FHEL | FHEL

No Interference | No Interference | No Interference

FHEL | FHEL
17.82 No Interference | No Interference
FHEL | FHEL | FHEL

No Interference | No Interference | No Interference

FHEL | FHEL | FHEL

No Interference | No Interference | No Interference | No Interference

17.24

21.50
B

N
17.20

21.46

erference

FHEL | FHEL
17.80 No Interference | No Interference
FHEL | FHEL | FHEL

No Interference | No Interference | No Interference
FHEL | FHEL | FHEL

No Interference | No Interference | No Interference

FHEL | FHEL

17.74 No Interference | No Interference

FHEL | FHEL | FHEL

No Interference | No Interference | No Interference

FHEL  FHEL | FHEL | FHEL
No Interference | No Interference | No Interference | No Interference



HARDMAX 4#¥ OYIRvo

BE NE O-—F¥ER  BYE

Model Outside = Corner | Effective

Number Diameter | Radius Length

@D CR 2,

HLRS 4060-005-120 12
HLRS 4060-005-160 16
HLRS 4060-005-200 20
HLRS 4060-005-240 RO0S 24
HLRS 4060-005-300 30
HLRS 4060-005-430 48
HLRS 4060-01-120 12
HLRS 4060-01-160 16
HLRS 4060-01-180 18
HLRS 4060-01-200 RO.1 20
HLRS 4060-01-240 24
HLRS 4060-01-300 30
HLRS 4060-01-4380 48
HLRS 4060-02-120 12
HLRS 4060-02-160 16
HLRS 4060-02-180 18
HLRS 4060-02-200 RO.2 20
HLRS 4060-02-240 24
HLRS 4060-02-300 30
HLRS 4060-02-480 48
HLRS 4060-03-120 12
HLRS 4060-03-160 6 16
HLRS 4060-03-180 18
HLRS 4060-03-200 RO.3 20
HLRS 4060-03-240 24
HLRS 4060-03-300 30
HLRS 4060-03-480 48
HLRS 4060-05-120 12
HLRS 4060-05-160 16
HLRS 4060-05-180 18
HLRS 4060-05-200 20
HLRS 4060-05-240 ROS o
HLRS 4060-05-300 30
HLRS 4060-05-400 40
HLRS 4060-05-480 48
HLRS 4060-10-120 12
HLRS 4060-10-160 16
HLRS 4060-10-180 18
HLRS 4060-10-200 1 20
HLRS 4060-10-240 24
HLRS 4060-10-300 30
HLRS 4060-10-400 40
HLRS 4060-10-430 48

XOBINEE  Additional model

A&
Length
of Cut

2

4.8

BE
Neck
Diameter

@d;

5.82

IvIIT-I\A
Shank Taper
Angle

Bta

=R

Overall
Length

L
65
65
70
70
100
120
65
65
70
70
70
100
120
65
65
70
70
70
100
120
65
65
70
70
70
100
120
65
65
70
70
70
100
100
120
65
65
70
70
70
100
100
120

DA%
Shank
Diameter

od

)]

[oRNoRNORNORNORNORNORNORNORNORNORNORNORNORNORNORNORNONNORNOBNORNORNORNORNORNORNORNORNORNORNNORNORNORNORNORNORBNORNORNORNNONEONNE)]

Effi
Price

¥
15,400
15,400
15,400
15,400
18,000
24,000
15,400
15,400
15,400
15,400
15,400
18,000
24,000
15,400
15,400
15,400
15,400
15,400
18,000
24,000
15,400
15,400
15,400
15,400
15,400
18,000
24,000
15,400
15,400
15,400
15,400
15,400
18,000
18,000
24,000
15,400
15,400
15,400
15,400
15,400
18,000
18,000
24,000

4 Flute Long Neck Radius End Mills

30°
FHEL
No Interference
FHEL
No Interference
FHEL
No Interference
FHEL
No Interference
FHEL
No Interference
FHEL
No Interference
FHEL
No Interference
FHEL
No Interference
FHEL
No Interference
FHEL
No Interference
FHEEL
No Interference
FHEL
No Interference
FHEL
No Interference
FHEL
No Interference
FHEL
No Interference
FHEL
No Interference

No Interference
FHEL
No Interference
FHEL
No Interference
FH1EL
No Interference
FHEL

No Interference | Nc

FHEL
No Interference
FHEL
No Interference
FHEL
No Interference
FHEL
No Interference
FHEL
No Interference
FHEL
No Interference
FHIEL
No Interference
FHEL
No Interference
FHIEL
No Interference
FHEL
No Interference
FHIEL
No Interference
FHEL
No Interference
FHIEL
No Interference
FHEL
No Interference
FHIEL
No Interference
FHEL
No Interference
FHIEL
No Interference
FHEL
No Interference
FHIEL
No Interference
FHEL
No Interference
FHIEL
No Interference
FHEL
No Interference

J—UREAICNT 2REMR
Effective Length by
Inclined Angles

1

1730

P

FHEL | FHEL | FTHEL

Nol
FHEL
No Interference
FHEL
No Interference
FHEL
No Interference
FHEL
No Interference
FHEL
No Interference
FHEL
No Interference
FHEL
No Interference
FHEL
No Interference
FHEL
No Interference
FHEL
No Interference
FHEL
No Interference
FHEL
No Interference
FHEL
No Interference
FHEL
No Interference
FHEL
No Interference
FHEL
No Interference
FHIEL
No Interference

No Interference
FHIEL
No Interference
FHEL

No Interference
FHEL
No Interf
FHIEL
No Interference
FHEL
No Interf
FHIEL
No Interference
FHEL
No Interference
FHIEL
No Interference

No Interference

FHIEL
No Interference

Nol
FHIEL
No Interference
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HLRS (4#3) #DHIZMZR Milling Conditions for HLRS (4 Flutes)

TYUN\— RV [ AN AN AN
HHIA PREHARDENED STEELS / HARDENED STEELS HARDENED STEELS HARDENED STEELS
WORK MATERIAL NAK / SKD SKD / SKT SKD / SKH
(30~45HRC) (45~55HRC) (55~65HRC)
BE sz BR EEREE  EDERE ap ae EERRE | X DEE ap ae CERRE  XDEE ap ae

Model Outside Effective Spindle Feed Axial Radial | Spindle Feed Axial Radial | Spindle Feed Axial Radial
Number Diameter Length Speed Rate Depth Depth Speed Rate Depth Depth Speed Rate Depth Depth
(mm) (mm) (min™  (mm/min)  (mm) (mm) (min™)  (mm/min)  (mm) (mm) (min)  (mm/min)  (mm) (mm)

0.3 27,000 620  0.005 = 0.05 27,000 500  0.003  0.04 27,000 390  0.003 @ 0.01
0.5 24,000 500  0.005  0.05 24,000 410  0.003  0.04 24,000 250  0.003  0.01

4002 0.2 1 21,000 380  0.004  0.05 21,000 320  0.002  0.04 21,000 110~ 0.002 | 0.009
1.5 18,000 260  0.004  0.05 18,000 240 0.002  0.03 18,000 80  0.002 = 0.007
2 15,000 140 0004 = 0.05 15,000 160  0.002 = 0.03 15,000 60  0.002 | 0.007

0.3 24,500 660  0.01 0.075 = 23,700 530  0.006  0.07 20,000 330  0.003  0.028
0.5 23,300 600  0.008  0.075 @ 22,500 490  0.006  0.07 18,500 270 0.003 = 0.028

4003 0.3 1 20,400 460  0.006  0.075 19,500 400  0.005  0.07 17,000 180  0.003  0.028
1.5 17,500 320  0.004 0.05 16,500 310 0.005 007 16,000 140 0.003 = 0.025
2 14,600 180  0.004  0.05 13,500 220  0.005 007 14,500 100 0.003  0.025
0.5 25,400 870  0.015 0.12 22,500 750  0.011 0.1 16,200 360  0.003 0.5
1 22,600 700 0012 012 20,500 600  0.009 0.1 15,000 250  0.003  0.045
4004 04 1.5 21,200 610  0.01 0.12 19,500 520  0.008 = 0.095 @ 14,400 150 |~ 0.003 = 0.043
2 19,800 530  0.009 0.2 18,500 450  0.007  0.09 13,800 100  0.003  0.04
2005 05 1 22,000 800  0.017  0.155 = 20,000 670  0.012 0125 13,500 300  0.003 & 0.065
2 19,300 610  0.013 0155 18,000 530  0.01 0.12 12,300 170~ 0.003  0.06
2 21,300 900 0018  0.17 19,000 750  0.015 = 0145 11,500 240 0.003 = 0.083
4008 08 4 18,600 690  0.013  0.17 15,500 520 0.013 0.4 10,300 50 0003 007
2 20,000 1,100 0025 = 0.2 18,500 950  0.02 0.2 10,000 280  0.005 0.2
3 18,800 950  0.021 0.2 16,500 830 0.018 02 9,200 200  0.005  0.116
4008 0.8 4 17,500 840  0.018 02 15,000 730 0016 02 8,800 120 0.004 | 0.112
6 14,600 700 0015 02 12,500 600 0015 02 8,500 60  0.004  0.108
8 13,100 450  0.008  0.13 11,150 425 0008 = 0.125 7,500 50 = 0.003 | 0.057
2 17,600 1,470  0.056  0.27 15300 1,200  0.038  0.27 10,900 710  0.03 0.27
3 15500 1,390  0.048 027 13,200 1,150 ~ 0.037 = 027 9,400 680 = 0.027 027
4 13,800 1,310  0.039 027 12,000 1,070 0.031 0.243 8,500 640  0.015 = 0.243
5 12500 1,150  0.03 0.24 11,000 960  0.027 = 0.232 7,800 570 = 0.013 = 0.144
4010 1 6 11,300 1,040  0.021 0.216 9,800 860  0.016  0.209 7,000 510  0.01 0.108
8 9,800 780  0.02 0.189 8,500 720 0012 0.6 6,100 420 0.008 = 0.094
10 8,800 510  0.011 0.126 7,600 510  0.009 0.1 5,400 350  0.006  0.05
12 8,100 320 0008 0.1 7,000 400 0006  0.05 5,000 300  0.006 0.3
16 7,000 150 0005  0.06 6,100 330 0.006 0.5 4,300 250  0.005  0.01
4 13,200 1,360  0.032 = 045 11,900 1,100 0.024 = 03 9200 1,300  0.02 0.2
4012 1.2 6 11,200 1,160  0.028  0.36 9,600 980  0.022  0.252 7,400 1,200  0.011 0.095
10 9,000 800  0.017 0.8 7,300 600 0009 0.15 6,300 800 = 0.006 0.5
3 16,400 1,520  0.063 0569 14800 1,330  0.052 054 11,200 780  0.035 = 0315
4 13,200 1,360  0.054  0.54 13,200 1,280 ~ 0.042 = 0495 10,100 700  0.033 = 0.292
6 11,600 1,280  0.041 0486 10,600 1,210  0.038 = 0.445 8,100 460  0.025 = 0.202
8 10,200 1,080 = 0.037 | 0.378 9,300 1,020  0.031 0.346 7,100 390 0015 = 0.157
4018 ' 10 9,300 930 0.032  0.345 8,500 870  0.029 0316 6,600 340  0.011 0.172
12 8,500 830 0029 0324 7,800 780  0.026 = 0.297 5,900 300  0.01 0.162
16 7,400 670  0.018  0.216 6,800 600  0.014  0.198 5,100 230  0.005 @ 0.108

18 6,000 550  0.015 02 5,800 420 0.0 0.15 4,200 150 | 0.005 0.08



HLRS (4#3) #DHIZMZR Milling Conditions for HLRS (4 Flutes)

TYUN— RV | AN BEANS AN
WHIM PREHARDENED STEELS / HARDENED STEELS HARDENED STEELS HARDENED STEELS
WORK MATERIAL NAK / SKD SKD / SKT SKD / SKH
(30~45HRC) (45~55HRC) (55~65HRC)
B SR R EEERE  EDEE Qp Qe EmEE  EDRE Qp Qe EERRE  XDRE ap Qe
Model Outside Effective Spindle Feed Axial Radial | Spindle Feed Axial Radial | Spindle Feed Axial Radial
Number Diameter Length Speed Rate Depth Depth Speed Rate Depth Depth Speed Rate Depth Depth
(mm) (mm) (min  (mm/min) ~ (mm) (mm) (min™  (mm/min) ~ (mm) (mm) min™  (mm/min)  (mm) (mm)
8 10,700 1,120 0.047 0.495 9,800 = 1,060 0.043 0.497 7,700 500 0.02 0.222
10 9600 1,010 0.04 0.436 8,900 950 0.038 0.421 7,100 390 0.015 0.203
4018 1.8 12 8,100 850 0.035 0.303 7,500 740 0.032 0.306 5,900 290 0.013 0.159
14 7,400 770  0.027 0.24 6,900 660 0.024 0.24 5,400 270 0.008 0.13
16 7,200 730 0.021 0.207 6,700 630 0.019 0.198 5,200 260 0.006 0.113
4 15,300 1,570 0.069 0.72 14,300 1,460 0.065 0.81 11,500 860 0.031 0.36
6 12,800 1,280 0.064 0.648 | 12,000 1,200 0.06 0.729 9,700 700 0.028 0.324
8 11,200 1,160 0.058 0612 10,400 1,100 0.055 0.648 8,400 600 0.026 0.288
10 10,000 1,090 0.049 0.526 9,300 = 1,020 0.047 0.526 7,600 450 0.019 0.234
12 9,100 1,030 0.046 0.405 8,500 960 0.044 0.405 6,900 420 0.018 0.18
4020 2 16 7,800 860 0.042 0.283 7,300 700 0.039 0.315 5,900 270 0.016 0.157
20 7,000 800 0.025 0.198 6,600 650 0.024 0.198 5,300 290 0.007 0.118
24 6,500 740 0.02 0.17 5,600 500 0.019 0.14 4,700 270 0.007 0.1
26 6,000 680 0.013 0.15 5,000 440 0.012 0.12 4,000 220  0.005 0.08
30 5,500 620 0.01 0.1 4,400 390 0.009 0.09 3,400 180  0.005 0.08
6 13,000 1,600 0.078 0.7 12,000 1,500 0.074 0.7 9,900 830  0.05 0.476
8 11,300 1,430 0.075 0.62 10,500 1,240 0.072 0.62 9,100 650 = 0.05 0.42
10 10,500 1,400 0.067 0.54 10,000 1,150 0.067 0.54 8,400 510  0.048 0.324
4025 25 16 8,900 = 1,400 0.059 0.36 8,500 790 0.049 0.3 7,200 350  0.03 0.15
20 7,800 1,200 0.048 0.27 7,500 670 0.031 0.225 6,300 300  0.022 0.09
30 6,300 600 0.011 0.18 6,000 500 0.014 0.18 5,000 220 0.01 0.054
4 15,000 3,070  0.128 0.72 14,000 2,640 0.08 0.72 11,500 980 0.052 0.576
6 14,000 2,890 0.12 0.72 13,300 2,500 0.075 0.72 10,800 900 0.05 0.576
8 12500 2,530 0.105 0.7 11,800 2,200 0.07 0.7 9,900 810 0.047 0.56
10 11,300 2,160 0.096 0.7 10,500 2,090 0.06 0.7 9,000 730 0.045 0.56
12 10,500 2,020 0.084 0.67 10,000 1,950 0.052 0.67 8,100 660 0.037 0.502
14 9,700 = 1,800 0.072 0.65 9,300 = 1,700 0.044 0.65 7,500 600 0.032 0.43
4030 3 16 9,200 1,680  0.064 0.63 8,800 1,600 0.04 0.63 7,100 570 0.027 0.378
18 8,600 1,610 0.061 0.605 8,300 = 1,540 0.038 0.605 6,700 560 0.023 0.348
20 8400 1,540  0.058 0.58 7,900 1,490 0.036 0.58 6,300 550 0.022 0.319
24 7900 1,490 = 0.052 0.513 7,500 1,420 0.029 0.513 6,000 510 0.017 0.258
26 7500 1,440 = 0.046 0.446 7,100 1,360 0.023 0.446 5,700 480 0.012 0.198
30 7,000 1260 @ 0.04 0.38 6,500 = 1,230 0.015 0.38 5,400 390 0.007 0.144
36 6,500 1,100  0.035 0.3 6,100 1,110 0.01 0.18 5,100 300 0.005 0.1
8 10,200 1,480 @ 0.133 1.35 8,500 = 1,420 0.104 1.35 7,300 810 0.091 0.945
12 8900 1440  0.116 1.15 7,600 1,390  0.091 1.15 6,400 780 0.065 0.805
14 8500 1,400 0.1 1.08 7,100 1,350 0.078 1.08 6,000 760 0.051 0.76
16 7900 1370  0.091 1 6,600 1,330  0.071 1 5,600 740 0.043 0.7
4040 4 20 6,900 1,320  0.076 0.9 5800 1,260 = 0.059 0.9 4,900 720 0.032 0.63
24 6,200 1,200 0.06 0.8 5200 1,120  0.047 0.8 4,500 630 0.022 0.56
32 5,500 960  0.037 0.648 4,600 920 | 0.029 0.648 3,900 600 0.011 0.388
40 5,000 790  0.025 0.55 4,300 800  0.02 0.482 3,600 560 0.008 0.3

48 4,600 700  0.012 045 3,900 680 0.0 0.315 3,300 500 = 0.005 0.1



HLRS (4#3) #DHIZMZR Milling Conditions for HLRS (4 Flutes)

TUN— RV | BEANGE BEANE BEANS
) PREHARDENED STEELS / HARDENED STEELS HARDENED STEELS HARDENED STEELS
WORK MATERIAL NAK / SKD SKD / SKT SKD / SKH
(30~45HRC) (45~55HRC) (55~65HRC)
BE Paces AR CEREE  XDRE ap ae EEREE  XDRE ap Qe EEnEE  XDRE ap ae
Model Outside Effective Spindle Feed Axial Radial | Spindle Feed Axial Radial | Spindle Feed Axial Radial
Number Diameter Length Speed Rate Depth Depth Speed Rate Depth Depth Speed Rate Depth Depth
(mm) (mm) (min  (mm/min)  (mm) (mm) (min  (mm/min)  (mm) (mm) min  (mm/min)  (mm) (mm)
16 7,200 1,700 0.15 1.5 5300 1,200 0.125 1.15 4,200 820 0.063 1.03
4050 5 20 6,700 1,500 0.14 1.4 4800 1,100 0.1 1.1 4,000 740 0.045 1
40 4,600 880 0.068 1 3,300 700 0.06 0.68 2,800 500 0.025 0.44
12 8,000 2,370 0.2 243 4,700 1,360 0.2 1.35 4,000 1,080 0.075 1.35
16 6,700 2,020 0.19 2.394 4,000 1,150 0.19 1.33 3,400 900 0.073 1.33
18 6,300 1,890 0.185 2.376 3,750 1,060 0.185 1.32 3,200 830 0.071 1.32
2060 6 20 5800 1,730 0.18 2.358 3,500 1,000 0.18 1.31 3,000 760 0.07 1.31
24 5200 1,540 0.17 2.322 3,100 860 0.17 1.29 2,700 680 0.068 1.29
30 4500 1,290 0.158 2.268 2,600 740 0.158 1.26 2,200 580 0.066 1.26
40 3,000 800 0.1 1.35 1,700 480 0.1 0.75 1,400 360 0.04 0.55
48 2,000 510 0.05 0.9 1,200 330 0.04 05 1,000 240 0.02 0.3
RIELIA

Qp : WHEDYHARFREE (mm)
Qe | FEFEDYBABRE (mm) I\l

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

BE :
- BROEERENED WSS, EEREEXDREZRULETTFTIZEL,
- GBI - RMEIEER, AV N TP JO0-OVTNICBVTERE LIMIHEEETT .
+ A7 VU A E RIS E OIS REEEREHRER U E T,
- OMIICIFBRDI -5 hEHREHUET,
Note:
-Decrease both spindle speed and feed rate proportionally when the milling parameters exceed the machine's maximum spindle speed.
+Every coolant offers stable milling.
Recommend oil coolant for Stainless Steels and Heat Resistant Alloys.
-Recommend wet coolant for Copper.

Bz D MBI Milling Example for Slotting

HLRS4000 ¢ 2 X CR0.3 X &% Effective Length 16 (L /D = 8) DAC 0 (SHHC)

IbE EhEERE

EHATE Tool HLRS 4020-03-160 o Deflection of the wall

EEEE  Spindle Speed 7.300 min’! o] H
S 2 S£&16 mm (L/D=8) D H

EDIRE  Feed Rate 1,260 mm/min = 3 FERBUMIICHOTHIENEN [
o 2 umEL T H

HAEDVIAHRS a, &5 _ a

Aal Depf ooz mm ic peoatreriiit e

AR EDYBAFES a 8 (L/D=8) is below 2 um . ||

Radial Depth 0.015 mm Es |

- EFIMTESE  Cycle Time 112 min ”t“,"q; T

_. . - - B 1
- = Oil Mist BIE AL =13
I—5U “Coolant - #AIJLZZ K Oil Mis =13 —
D—084X Work Material Size 20 X 15 mm 15 1' : : ‘

Eln [um] Deflection



HARDMAX 28X 0OYIxvO5I7AITV K=V 2 Flute Long Neck Radius End Mills

B4 X Size 0.2~ @6

HLR$2000/HLRS2000E = @D &

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

bl Gl | JUN-RVE BANSE ik ZIVEEE | J5T74 b 1 iE | ASZAADHE | FYVER | BMASE | BEaE | BiEM
CARBON | ALLOY | PREHARDENED HARDENED STEELS CAST IRON | ALUMINUM | GRAPHITE | COPPER | PLASTICS | GLASS | TITANIUM HEAT  |[CEMENTED | HARD BRITTLE
SgEE(ISS SSKTEEI(-)SM SIIIEAE}L(S ALLOYS F”-SLEP?S ALLOYS |RESISTANT | CARBIDE |(NON-METALLIC)
45! / ~ ~ ~ PLASTI ALLOYS MATERIALS
3550 SUS HPM 55HRC 60HRC 70HRC
O O (©) O O ecanc O @) O O
~ 65

StEE - SRIUGIHTIICHRZEZRIET D0 TRy IS5 I7 AR,

i1 - £ ~SEEMOYIRIHETEE,

g, BROESSOMITHRE LIcREmZERR.

Long Neck Radius design for high efficiency and high quality milling.

Recommended for various applications from Copper and Raw Materials to Hard Materials.
Both dry and wet coolant offer stable and long tool life.

"o "= CR 5 Vv OT—/\AIRERTI,
28 =2 \ e | Bta I—9 EQTFHDNDEIFBEEUFRA L THERL TS, £
R N B o e o — 3 Jr I IBMET = DEMICTERLEEL, §
win Z5N et The shank taper angle shown is not an exact value and to avoid [
o3 o3 A.l L contact with the work piece, we recommend the user controls the RE
a a i i T 2
g g u precise value of this angle. Shank taper angle should not make Ik &
contact with the work piece. ]
g
S11%Z=  Diameter Tolerance J—F R#E Comer Radius Tolerance r—
B#E5 17 Standard Tolerance Type 0/-0.015 U R Nominal Radius £ 0.005 »L I— 5 R
BAaES T Excellent Tolerance Type 0/-0.01 FUR Nominal Radius + 0.005 Inclined Angle
&5t 353 BUE Total 353 models 8417 Unit (mm)
LE EEE B O-T¥E ABR 0 AR BE e 2R YvYoR R I—OBRAICHT dREMNR
Model Excellent Outside | Corner = Effective = Length Neck | Shank Taper Overall | Shank Price Effective Length by
Number Diameter | Radius = Length =~ ofCut | Diameter  Angle Length | Diameter Inclined Angles
@D CR 2,y e od; Bta L od ¥ 30’ 1 1°30° 2 3
HLRS 2002-005-005E O 05 50 4 12,320 0.67 0.71 0.75 0.78 0.85
HLRS 2002-005-010E O 1 50 4 12,320 1.20 1.26 1.31 1.36 1.45
0.2 RO0.05 0.2 0.17 16°
HLRS 2002-005-015E O 1.5 50 4 12,320 172 180 187 192 203
HLRS 2002-005-020E O 2 50 4 12,320 2.25 2.34 2.41 2.48 2159
HLRS 2003-005-010E O 1 50 4 11,870 1.24 1.31 1.38 1.44 1.55
HLRS 2003-005-015E O 1.5 50 4 11,870 1.72 1.83 1.91 1.9 2.12
HLRS 2003-005-020E O 0.3 RO.05 2 0.3 0.27 16° 50 4 11,870 226 237 247 25 270
HLRS 2003-005-025E O 25 50 4 13,200 2.78 291 3.02 3.11 3.27
HLRS 2003-005-030E O 50 4 13200 3.31 345 357 366 383
HLRS 2004-005-010E O 1 50 4 7910 1.31 1.40 1.49 1.57 1.72
HLRS 2004-005-015E O 1.5 50 4 7910 1.79 1.92 2.03 2.13 2.31
HLRS 2004-005-020E @) R0O.05 2 50 4 7910 2.33 2.48 2.60 2.71 2.90
HLRS 2004-005-030E O 3 50 4 7910 340 3b8 372 385 407
HLRS 2004-005-040E O 4 50 4 7910 4.45 4.66 4.82 4.97 521
04 04 0.38 16°
HLRS 2004-01-010 1 50 4 7910 1.28 1.38 1.46 1.65 1.69
HLRS 2004-01-015 1.5 50 4 7910 1.76 1.90 2.01 2.11 2.28
HLRS 2004-01-020 RO.1 2 50 4 7910 230 246 258 269 289
HLRS 2004-01-030 3 50 4 7910 3.38 3.56 3.71 3.83 4.06
HLRS 2004-01-040 4 50 4 7910 444 464 48] 4.95 5.20



HARDMAX 28X 0OYIxvO5I7AITV K=V 2 Flute Long Neck Radius End Mills

BFE
Model
Number

HLRS 2005-005-010
HLRS 2005-005-020
HLRS 2005-005-030
HLRS 2005-005-040
HLRS 2005-005-050
HLRS 2005-01-010
HLRS 2005-01-020
HLRS 2005-01-030
HLRS 2005-01-040
HLRS 2005-01-050
HLRS 2005-01-060
HLRS 2006-005-020
HLRS 2006-005-030
HLRS 2006-005-040
HLRS 2006-005-060
HLRS 2006-005-080
HLRS 2006-01-020
HLRS 2006-01-020E
HLRS 2006-01-030
HLRS 2006-01-030E
HLRS 2006-01-040
HLRS 2006-01-040E
HLRS 2006-01-060
HLRS 2006-01-080
HLRS 2006-02-020
HLRS 2006-02-030
HLRS 2006-02-040
HLRS 2006-02-060
HLRS 2006-02-080
HLRS 2007-01-040
HLRS 2007-01-060
HLRS 2007-02-040
HLRS 2007-02-060
HLRS 2008-005-040
HLRS 2008-005-060
HLRS 2008-005-080
HLRS 2008-01-040
HLRS 2008-01-060
HLRS 2008-01-080
HLRS 2008-02-040
HLRS 2008-02-060
HLRS 2008-02-080
HLRS 2010-005-020
HLRS 2010-005-030
HLRS 2010-005-040
HLRS 2010-005-050
HLRS 2010-005-060
HLRS 2010-005-080
HLRS 2010-005-100
HLRS 2010-005-120
HLRS 2010-005-160
HLRS 2010-005-200

Sz

Outside
Diameter

oD

0.5

0.6

0.7

0.8

1

-4

Corner
Radius

CR

RO.05

RO.1

RO.05

RO.1

RO.2

RO.1

RO.2

R0O.05

RO.1

RO.2

RO.05

BWR
Effective
Length

2,

1

o M w

O 0o M0V o oMo oo oo o Do oo pro0o®”MOo o0 ONODNODOOOO MDD oo b>Mo

12
16
20

AR
Length
of Cut

e

05

0.6

0.7

0.8

B
Neck

Diameter

@d;

0.48

0.58

0.68

0.78

0.95

PAPVFalt:]
Shank Taper
Angle

Bta

2R
Overall
Length

L

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
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50
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50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
55
60
60

IR
Shank
Diameter

od

IN

A A DA D DD DDA DD DD DAMDDNMDNDMDAS DD DD DAMDDMD DD DDA DMDDAMDDMDDN DM DDA DD DDA D DNMND NN

Efi
Price

6.440
6.440
6,440
6,440
6,440
6,440
6,440
6.440
6,440
6,440
6,440
6.440
6,440
6.440
6,440
6,440
6,440
7.080
6,440
7.080
6,440
7.080
6,440
6,440
6,440
6,440
6,440
6,440
6.440
6,780
6,780
6,780
6,780
7.340
7.340
7.340
7.340
7.340
7.340
7.340
7.340
7.340
6,240
6,240
6.240
6,240
6,780
6,780
6,780
6,780
8,990
9,980

30°
1.34
2.37
3.45
4.52
558
1.34
2.37
3.45
4.52
5.58
6.63
2.38
3.48
4.56
6.68
8.79
2.37
2.37
347
3.47
4.55
4.55
6.68
8.79
2.34
3.44
4.53
6.66
8.79
4.55
6.68
4.53
6.66
4.56
6.68
8.79
4.55
6.68
8.79
4.53
6.66
8.79
251
3.59
4.72
572
6.77
8.87
10.97
13.05
17.20
21.33

J—URARAICHT DREIR
Effective Length by
Inclined Angles

D
1.46
255
367
4.77
5.85
1.45
255
367
4.76
5.85
6.93
261
374
4.85
7.03
9.18
2.60
2.60
373
3.73
4.84
4.84
7.03
9.18
256
3.70
482
7.01
9.17
4.84
7.03
482
7.01
4.85
7.03
9.18
4.84
7.03
9.18
4.82
7.01
9.17
2.86
3.82
4.92
6.01
7.09
9.24
11.37
13.50
17.76
22.02

1730
1.57
2.71
3.85
4.97
6.07
1.56
2.70
3.84
4.96
6.07
7.16
2.79
3.95
5.08
7.30
9.50
2.78
2.78
3.94
3.94
5.07
5.07
7.30
9.50
2.74
391
5.05
7.28
9.48
5.07
7.30
5.05
7.28
5.08
7.30
9.50
5.07
7.30
9.50
5.05
7.28
9.48
2.70
4.01
5.14
6.25
7.35
9.55
11.75
13.96
18.36
22.76

o
1.67
2.84
4.00
5.14
6.26
1.66
2.83
4.00
513
6.25
7.36
2.95
4.13
5.28
7.55
9.83
2.93
2.93
4.11
4.11
5.26
5.26
7.54
9.82
2.90
4.09
523
7.51
9.81
5.26
7.54
5.23
751
5.28
7.55
9.83
5.26
7.54
9.82
5.23
751
9.81
3.01
4.18
5.33
6.47
761
9.88
12.16
14.44
18.99
23.55

1.86
3.08
4.27
5.44
6.58
1.85
3.07
4.26
543
6.57
7.70
3.22
4.30
567
8.12
10.56
3.20
3.20
4.28
4.28
5.65
5.65
8.10
10.55
3.18
441
561
8.06
10.53
5.65
8.10
561
8.06
5.67
8.12
10.56
5.65
8.10
10.55
561
8.06
10.53
3.28
451
573
6.95
8.18
10.62
13.07
156.52
20.41
25.31



HARDMAX 28X 0OYIxvO5I7AITV K=V 2 Flute Long Neck Radius End Mills

S BREE B I-7¥E BMR AR BE i 2R vevoR Eff U= ARAICHYT SREMR
Model Excellent Outside = Corner | Effective = Length Neck | ShankTaper| Overall =~ Shank Price Effective Length by
Number Diameter Radius = Length = ofCut | Diameter = Angle | Length | Diameter Inclined Angles
D  CR e, e @d, Bia L od ¥ o * | 13w | 2 T
HLRS 2010-01-020 2 50 4 6,240 253 271 288 301 3.27
HLRS 2010-01-020E O 2 50 4 6,860 2563 271 288 301 3.27
HLRS 2010-01-030 3 50 4 6,240 3.568 38l 400 418 449
HLRS 2010-01-040 4 50 4 6,240 4.67 4.93 5.14 B3 572
HLRS 2010-01-040E O 4 50 4 6,860 467 493 5614 533 572
HLRS 2010-01-050 5 50 4 6,240 571 6.00 6.24 6.46 6.94
HLRS 2010-01-060 RO.1 6 50 4 6,780 6.78 7.10 7.36 7.60 8.17
HLRS 2010-01-060E O 6 50 4 7,460 6.78 7.10 7.36 7.60 8.17
HLRS 2010-01-080 8 50 4 6,780 888 924 9566 988 1061
HLRS 2010-01-100 10 50 4 6,780 1097 11.37 11.76 12.16 13.06
HLRS 2010-01-120 12 55 4 6,780  13.05 13560 1396 1444 1551
HLRS 2010-01-160 16 60 4 8990 1720 17.76 1836 1899 2040
HLRS 2010-01-200 20 60 4 9980 21.33 22.02 2276 2354 2530
HLRS 2010-02-020 2 50 4 6,240 251 2.69 2.86 2.98 3.23
HLRS 2010-02-020E O 2 50 4 6,860 251 269 286 298 3.23
HLRS 2010-02-030 3 50 4 6,240 3.58 3.80 3.99 416 4.47
HLRS 2010-02-040 4 50 4 6,240 465 491 512 5.30 5.68
HLRS 2010-02-040E O 4 50 4 6,860 4.65 491 5.12 5.30 5.68
HLRS 2010-02-050 5 50 4 6,240 5.71 6.00 623 645 692
HLRS 2010-02-060 1 RO.2 6 1 0.95 16° 50 4 6,780 B6.76 7.08 7.34 7.57 8.13
HLRS 2010-02-060E O 6 50 4 7,460 676 708 734 757 813
HLRS 2010-02-080 8 50 4 6,780 8.86 9.22 9.54 985 1057
HLRS 2010-02-100 10 50 4 6,780 1095 11.35 11.74 1213 13.02
HLRS 2010-02-120 12 B5 4 6,780 13.03 1348 1394 1441 1547
HLRS 2010-02-160 16 60 4 8990 17.18 1774 1834 1896 20.36
HLRS 2010-02-200 20 60 4 9980 21.31 2200 2274 2351 2526
HLRS 2010-03-020 2 50 4 6,240 249 267 284 295 3.19
HLRS 2010-03-020E O 2 50 4 6,860 2.49 2.67 2.84 2.95 3.19
HLRS 2010-03-030 3 50 4 6,240 3.57 3.79 3.98 414 4.45
HLRS 2010-03-040 4 50 4 6,240 463 4.89 5.10 5.27 5.64
HLRS 2010-03-040E O 4 50 4 6,860 463 489 510 527 5.64
HLRS 2010-03-050 5 50 4 6,240 570 599 622 643 6.90
HLRS 2010-03-060 RO.3 6 50 4 6,780 6.74 706 732 754 809
HLRS 2010-03-060E O 6 50 4 7,460 6.74 7.06 7.32 7.54 8.09
HLRS 2010-03-080 8 50 4 6,780 884 920 9b2 982 1053
HLRS 2010-03-100 10 50 4 6,780 1093 11.8383 11.72 12.10 1298
HLRS 2010-03-120 12 55 4 6,780 13.01 1346 1392 1438 1543
HLRS 2010-03-160 16 60 4 8990 17.16 17.72 1832 1893 20.32
HLRS 2010-03-200 20 60 4 9980 21.29 2198 2272 2348 2522
HLRS 2012-02-060 6 50 4 7,000 6.18| 6.38| 659 | 682| 7.33
HLRS 2012-02-120 RO.2 12 55 4 7,000 1237 1277 13.19 1365 14.67
HLRS 2012-02-200 12 20 - — - 60 4 10,620 20.62 21.29 2200 2276 2446
HLRS 2012-03-060 6 50 4 7,000 6.18 6.38 6.59 6.81 7.31
HLRS 2012-03-120 RO.3 12 55 4 7,000 1237 1277 13.19 1364 1466
HLRS 2012-03-200 20 60 4 10,620 20.62 21.28 21.99 2275 2445
HLRS 2015-005-040 4 50 4 6,650 412 426 440 455 489
HLRS 2015-005-060 6 50 4 6,650 6.18 6.39 6.60 6.83 7.34
HLRS 2015-005-080 e ROOS g 18 | 14s ) E 50 4 7000 825 852 880 911 979
HLRS 2015-005-100 10 50 4 7,000 1031 1064 1100 11.38 1224



HARDMAX 28X 0OYIxvO5I7AITV K=V 2 Flute Long Neck Radius End Mills

S BREE MR IR ‘MR AR BE i 2R vevoR Eff U= ARAICHYT SREMR
Model Excellent Outside = Corner | Effective = Length Neck | ShankTaper| Overall =~ Shank Price Effective Length by
Number Diameter Radius = Length = ofCut | Diameter = Angle | Length | Diameter Inclined Angles
®D CR 2, 2 o4, Bta L od ¥ 30 1 130 > e

HLRS 2015-01-040 4 50 4 6650 412 425 440 455
HLRS 2015-01-060 6 50 4 6650 6.18 638 660 683
HLRS 2015-01-080 8 50 4 7000 824 851 880 910
HLRS 2015-01-100 RO.1 | 10 50 4 7,000 1031 1064 11.00 11.38
HLRS 2015-01-120 12 55 4 7000 1237 1277 1320 1366
HLRS 2015-01-160 16 55 4 7,000 1650 17.03 17.60 1821
HLRS 2015-01-200 20 60 4 7000 2062 2129 2200 2277 j2BY
HLRS 2015-02-040 4 50 4 6650 412 425 439 454 488
HLRS 2015-02-060 6 50 4 6650 6.18 638 659 682 7.33
HLRS 2015-02-080 8 50 4 7000 824 851 879 910 977
HLRS 2015-02-100 RO2 | 10 50 4 7000 1031 1064 1099 1137 1222
HLRS 2015-02-120 12 55 4 7000 1237 1277 1319 1365 1467
HLRS 2015-02-160 16 55 4 7000 1649 1703 1760 1821 1956
HLRS 2015-02-200 s 20 5 | 1as | 16 60 4 7000 2062 2129 2200 2276 ;284
HLRS 2015-03-040 4 50 4 6650 412 425 439 454 487
HLRS 2015-03-060 6 50 4 6650 6.18 638 659 681 7.31
HLRS 2015-03-080 8 50 4 7000 824 851 879 909 976
HLRS 2015-03-100 RO.3 10 50 4 7000 1030 1064 1099 11.37 1221
HLRS 2015-03-120 12 55 4 7000 1237 1277 1319 1364 1466
HLRS 2015-03-160 16 55 4 7000 1649 17.02 1759 1820 1955
HLRS 2015-03-200 20 60 4 7000 2062 2128 2199 2275 J28L
HLRS 2015-05-040 4 50 4 6650 411 424 438 452 485
HLRS 2015-05-060 6 50 4 6650 6.18 637 658 680 7.29
HLRS 2015-05-080 8 50 4 7000 824 850 878 908 974
HLRS 2015-05-100 RO5 | 10 50 4 7000 1030 1063 1098 11.35 1219
HLRS 2015-05-120 12 55 4 7000 1236 1276 13.18 1363 14.64
HLRS 2015-05-160 16 55 4 7000 1649 1702 1758 1819 1953
HLRS 2015-05-200 20 60 4 7000 2062 2128 21.98 2274 2442
HLRS 2020-005-040 4 50 4 6650 416 429 444 459 494
HLRS 2020-005-060 005 6 50 4 6650 622 642 664 687 7.38
HLRS 2020-005-080 8 50 4 7000 828 855 884 915 983
HLRS 2020-005-100 10 50 4 7000 1035 1068 11.04 1142 1228
HLRS 2020-01-040 4 50 4 6650 416 429 443 459 493
HLRS 2020-01-040E O 4 50 4 7320 416 429 443 459 493
HLRS 2020-01-060 6 50 4 6650 622 642 664 687 7.38
HLRS 2020-01-060E O 6 50 4 7320 622 642 664 687 7.38
HLRS 2020-01-080 8 50 4 7000 828 855 884 914 983
HLRS 2020-01-080E O 2 8 8 182 | 18 50 4 7700 828 855 884 914 983
HLRS 2020-01-100 10 50 4 7000 1034 1068 1104 1142 1227
HLRS 2020-01-100E @) RO 10 50 4 7700 10.34 1068 11.04 1142 1227
HLRS 2020-01-120 12 55 4 7000 1241 1281 1324 1370 1472
HLRS 2020-01-120E O 12 55 4 7700 1241 1281 1324 1370 1472
HLRS 2020-01-160 16 60 4 7000 1653 17.07 1764 1825  J2BL
HLRS 2020-01-200 20 60 4 7000 2066 21.33 2204 2281 JZEY
HLRS 2020-01-260 26 70 4 7000 2685 2772 2865 284 FEEL
HLRS 2020-01-300 30 70 4 7,000 3097 31.98 3305 28 FHEL



HARDMAX 28X 0OYIxvO5I7AITV K=V 2 Flute Long Neck Radius End Mills

BFE
Model
Number

HLRS 2020-02-040
HLRS 2020-02-040E
HLRS 2020-02-060
HLRS 2020-02-060E
HLRS 2020-02-080
HLRS 2020-02-080E
HLRS 2020-02-100
HLRS 2020-02-100E
HLRS 2020-02-120
HLRS 2020-02-120E
HLRS 2020-02-160
HLRS 2020-02-200
HLRS 2020-02-260
HLRS 2020-02-300
HLRS 2020-03-040
HLRS 2020-03-040E
HLRS 2020-03-060
HLRS 2020-03-060E
HLRS 2020-03-080
HLRS 2020-03-080E
HLRS 2020-03-100
HLRS 2020-03-100E
HLRS 2020-03-120
HLRS 2020-03-120E
HLRS 2020-03-160
HLRS 2020-03-200
HLRS 2020-03-260
HLRS 2020-03-300
HLRS 2020-05-040
HLRS 2020-05-040E
HLRS 2020-05-060
HLRS 2020-05-060E
HLRS 2020-05-080
HLRS 2020-05-080E
HLRS 2020-05-100
HLRS 2020-05-100E
HLRS 2020-05-120
HLRS 2020-05-120E
HLRS 2020-05-160
HLRS 2020-05-200
HLRS 2020-05-260
HLRS 2020-05-300
HLRS 2025-01-100
HLRS 2025-01-200
HLRS 2025-01-300
HLRS 2025-02-100
HLRS 2025-02-200
HLRS 2025-02-300

SR
Outside
Diameter

oD

2.5

d—F3E
Corner
Radius

CR

RO.2

RO.3

RO.5

RO.1

RO.2

BWR
Effective
Length
2,

RO REO R NN

10
12
12
16
20
26
30

LN RN RN NN

10
12
12
16
20
26
30
10
20
30
10
20
30

AR
Length
of Cut

e

2.5

B
Neck

Diameter

@d;

1.92

2.42

PAPVFalt:]

Shank Taper

Angle
Bta

2R
Overall
Length

L

50
50
50
50
50
50
50
50
55
55
60
60
70
70
50
50
50
50
50
50
50
50
55
55
60
60
70
70
50
50
50
50
50
50
50
50
55
55
60
60
70
70
50
60
70
50
60
70

IR
Shank
Diameter

od

IN

A DM MM D DM DD DM DDA DD DDA DNDDMDA DDA DD DDA DN DD DDA DDA DD DMDDAMDMNDDN DN DN DD DD

Efi
Price

6,650
7.320
6,650
7.320
7.000
7,700
7.000
7,700
7.000
7.700
7.000
7,000
7.000
7,000
6,650
7.320
6,650
7.320
7.000
7.700
7.000
7.700
7.000
7.700
7.000
7,000
7.000
7,000
6,650
7.320
6,650
7.320
7.000
7.700
7.000
7.700
7,000
7.700
7,000
7,000
7,000
7,000
7,340
7.570
7,800
7.340
7,570
7.800

30°
4.15
4.15
6.22
6.22
8.28
8.28
10.34
10.34
12.40
12.40
16.53
20.66
26.84
30.97
4.15
4.15
6.21
6.21
8.28
8.28
10.34
10.34
12.40
12.40
16.53
20.65
26.84
30.97
4.15
4.15
6.21
6.21
8.27
8.27
10.34
10.34
12.40
12.40
16.53
20.65
26.84
30.97
10.34
20.66
30.97
10.34
20.66
30.97

J—UREAICN T 2FREMR

Effective Length by
Inclined Angles

1
4.29
4.29
6.42
6.42
8.55
8.55

10.68

10.68

12.81

1281

17.06

21.32

27.71

31.97
4.28
4.28
6.41
6.41
8.54
8.54

10.67

10.67

12.80

12.80

17.06

21.32

27.71

31.97
4.28
4.28
6.41
6.41
8.54
8.54

10.67

10.67

12.80

12.80

17.06

21.31

27.70

31.96

10.68

21.33

31.98

10.68

21.32

31.97

1°30°
4.43
4.43
6.63
6.63
8.83
8.83
11.08
11.03
13.23
13.23
17.64
22.04
28.64
33.04
4.42
4.42
6.63
6.63
8.83
8.83
11.03
11.03
13.23
13.23
17.63
22.03

o
4.58
4.58
6.86
6.86
9.14
9.14

11.41

11.41

13.69

13.69

18.25

22.80 ,

THEL

No Interference | No

FHIEL

No Interference | No Interference

457
457
6.85
6.85
9.13
9.13
11.41
11.41
13.68
13.68
18.24

22.79
FHBL

4.91
491
7.36
7.36
9.80
9.80
12.25
12.25
14.70

No Interference

F
28.64 No Interference | No nce

FHEL | FHEL
33.04 No Interference | No Interference

4.41
4.41
6.62
6.62
8.82
8.82

11.02

11.02

13.22

18.22

17.62

22.02

28.63

33.03

11.04

22.04
FHBL

No Interference

11.03

22.04
FHEL

456
456
684
684
912
912

11.39
11.39
1367
1367
18.23
2278
Novrago

FE5EL
No Interferenc

11.42

FEHEL
No Interferenc
FHEL
No Interferenc

11.41
FHIEL

No Interference

FHIEL

4.89
4.89
7.34
7.34
9.78
9.78
12.23
12.23
14.68
14.68

19.57

FHIEL
No Interference

F
e |No ne
FHIEL
e | No Interference
12.27
FHIEL
e | No Interference
FHEL

e | No Interference

12.26

No ne
FHIEL

No Interference | No Interference | No Interference



HARDMAX

BFE SHEE SR
Model Excellent | Outside = Corner
Number Diameter | Radius

oD CR

-4

HLRS 2025-03-100
HLRS 2025-03-200
HLRS 2025-03-300
HLRS 2025-05-100
HLRS 2025-05-200
HLRS 2025-05-300
HLRS 2030-01-060
HLRS 2030-01-060E (@)
HLRS 2030-01-120
HLRS 2030-01-160
HLRS 2030-01-160E (@)
HLRS 2030-01-180
HLRS 2030-01-200
HLRS 2030-01-260
HLRS 2030-01-300
HLRS 2030-01-360
HLRS 2030-02-060
HLRS 2030-02-060E (@)
HLRS 2030-02-120
HLRS 2030-02-160
HLRS 2030-02-160E O
HLRS 2030-02-180
HLRS 2030-02-200
HLRS 2030-02-260
HLRS 2030-02-300
HLRS 2030-02-360
HLRS 2030-03-060
HLRS 2030-03-060E (@)
HLRS 2030-03-120
HLRS 2030-03-160
HLRS 2030-03-160E O
HLRS 2030-03-180
HLRS 2030-03-200
HLRS 2030-03-260
HLRS 2030-03-300
HLRS 2030-03-360
HLRS 2030-05-060
HLRS 2030-05-060E (@)
HLRS 2030-05-120
HLRS 2030-05-160
HLRS 2030-05-160E @)
HLRS 2030-05-180
HLRS 2030-05-200
HLRS 2030-05-260
HLRS 2030-05-300
HLRS 2030-05-360

RO.3

2.5

RO.5

RO.1

RO.2

RO.3

RO.5

BWR
Effective
Length

2,
10
20
30
10
20
30

6

6
12
16
16
18
20
26
30
36

6

6
12
16
16
18
20
26
30
36

6

6
12
16
16
18
20
26
30
36

6

6
12
16
16
18
20
26
30
36

AR
Length
of Cut

e

2.5

B
Neck

Diameter

@d;

2.42

2.92

PAPVFalt:]
Shank Taper
Angle

Bta

2R
Overall
Length

L

50
60
70
50
60
70
55
55
55
60
60
60
60
70
70
80
55
55
55
60
60
60
60
70
70
80
55
55
55
60
60
60
60
70
70
80
55
55
55
60
60
60
60
70
70
80

IR
Shank
Diameter

od

IN

[oRNoRNORNORNORNORNORNORNORNORNORNORNORNORNORNORNORNONNORNORNORNORNCORNORNe RN NN RN NN RO NN RENe) e RiNe) e IiNe) Re) RiNe) B ¢) RN0) RN NN RN N N NN AN

Efi
Price

7.340
7.570
7.800
7.340
7.570
7,800
6,000
6,600
7.800
9,100
10,010
9,100
9,100
9,100
9,100
11,200
6,000
6,600
7.800
9,100
10,010
9,100
9,100
9,100
9,100
11,200
6,000
6,600
7.800
9,100
10,010
9,100
9,100
9,100
9,100
11,200
6,000
6,600
7,800
9,100
10010
9,100
9,100
9,100
9,100
11,200

2BA OVIRvOSIPAITVRI)L 2 Flute Long Neck Radius End Mills

30°
10.34
20.65
30.97
10.34
20.65
30.97
6.21
6.21
12.40
16.53
16.53
18.59
20.65
26.84
30.97
37.16
6.21
6.21
12.40
16.53
16.53
18.59
20.65
26.84
30.97
37.15
6.21
6.21
12.40
16.53
16.53
18.59
20.65
26.84
30.96
37.15
6.21
6.21
12.40
16.52
16.52
18.58
20.65
26.84
30.96
37.15

J—UARAICNT 2RENE
Effective Length by
Inclined Angles

1
10.67
21.32
31.97
10.67
21.31
31.96
6.42
6.42
12.81
17.06
17.06
19.19
21.32
27.71
31.97
38.36
6.41
6.41
12.80
17.06
17.06
19.19
21.32
27.71
31.97
38.36
6.41
6.41
12.80
17.06
17.06
19.19
21.32
27.71
31.97
38.35
6.40
6.40
12.79
17.05
17.05
19.18
21.31
27.70
31.96
38.35

1730 2 3
11.03 1141 1225

FHEL | FHEL
22.03 No Interference |No Interference

FEEL | FEHEL | FHEL
No Interference | No Interference | No Interference

11.02 11.39 1223
20 02 THEL | THEL

No Interference | No Interference

FHEL | FHEL | FHEL
No Interference |No Interference | No Interference

663 686 7.37
663 686 7.37
1323 1369 1472
1764 1825
1764 1825
19.84 2053
2204 2280

2864 2964 JFEY
3304 34.19 jEBY.
39.65 41.02 | J2BY
663 685 7.36
663 685 7.36
1323 1369

1763 1824

1763 1824
19.83 2052
2203 22.80
2864 2963
3304 34.18
3964 41.02
662 685
662 685
1322 1368
1763 1823
1763 1823
19.83 2051
2203 2279
2863 2962
3303 34.18 727!
3964 41.01 JZEY
661 683 7.33
661 683 7.33
1321 1367 1467
1762 1822 1957
1762 1822 1957
1982 2050 22.02
2202 2278 24.46
2862 2961 J2BY
3302 34.16 ,}2BY
3963 41.00 JZEL

No Interference

19.61
19.61
22.06
24.51

14.71
19.60
19.60

No Interference

7.35

7.35
14.70
19.59
19.59
22.04
24.48




HARDMAX 28X 0OYIxvO5I7AITV K=V 2 Flute Long Neck Radius End Mills

BFE SHEE SR
Outside
Diameter

Model
Number

Excellent
oD

HLRS 2030-10-060

HLRS 2030-10-060E O
HLRS 2030-10-120

HLRS 2030-10-160

HLRS 2030-10-160E O
HLRS 2030-10-180

HLRS 2030-10-200

HLRS 2030-10-260

HLRS 2030-10-300

HLRS 2030-10-360

HLRS 2040-01-080

HLRS 2040-01-080E O
HLRS 2040-01-120

HLRS 2040-01-160

HLRS 2040-01-200

HLRS 2040-01-200E O
HLRS 2040-01-240

HLRS 2040-01-320

HLRS 2040-01-430

HLRS 2040-02-080

HLRS 2040-02-080E O
HLRS 2040-02-120

HLRS 2040-02-160

HLRS 2040-02-200

HLRS 2040-02-200E O
HLRS 2040-02-240

HLRS 2040-02-320

HLRS 2040-02-430

HLRS 2040-03-080

HLRS 2040-03-080E O
HLRS 2040-03-120

HLRS 2040-03-160

HLRS 2040-03-200

HLRS 2040-03-200E O
HLRS 2040-03-240

HLRS 2040-03-320

HLRS 2040-03-480

HLRS 2040-05-080

HLRS 2040-05-080E O
HLRS 2040-05-120

HLRS 2040-05-160

HLRS 2040-05-200

HLRS 2040-05-200E O
HLRS 2040-05-240

HLRS 2040-05-320

HLRS 2040-05-430

d—F3E
Corner
Radius

CR

R1

RO.1

RO.2

RO.3

RO.5

BWR
Effective
Length
2,

6

6
12
16
16
18
20
26
30
36

8

8
12
16
20
20
24
32
48

8

8
12
16
20
20
24
32
48

8

8
12
16
20
20
24
32
48

8

8
12
16
20
20
24
32
48

B
Neck

Diameter

@d;

2.92

3.82

PAPVFalt:]

Shank Taper

Angle
Bta

2R

Overall
Length

L
55
55
55
60
60
60
60
70
70
80
65
65
65
65
65
65
70
80
100
65
65
65
65
65
65
70
80
100
65
65
65
65
65
65
70
80
100
65
65
65
65
65
65
70
80
100

IR
Shank
Diameter
od

o

[oRNoRNoORNORNORNORNORNORNORNORNORNORNORNORNORNORNORNORNORNORNORNORNORNORNoORNORNoORNONNoORNONNORNORNORNORNORNORNORNORNORNORNORNORNOREORNO]

Efi
Price

6,000
6,600
7.800
9,100
10,010
9,100
9,100
9,100
9,100
11,200
7.800
8,580
8,000
9,400
10,130
11,140
10,130
10,130
16,200
7.800
8,680
8,000
9,400
10,130
11,140
10,130
10,130
16,200
7.800
8,580
8,000
9,400
10,130
11,140
10,130
10,130
16,200
7.800
8,580
8,000
9,400
10,130
11,140
10,130
10,130
16,200

30°
6.20
6.20
12.39
1651
1651
18.58
20.64
26.83
30.95
37.14
8.45
8.45
12.58
16.70
20.83
20.83
24.95
33.21
49.71
8.45
8.45
12.58
16.70
20.83
20.83
24.95
33.20
49.71
8.45
8.45
12.58
16.70
20.83
20.83
24.95
33.20
49.71
8.45
8.45
12.57
16.70
20.82
20.82
24.95
33.20
49.70

J—UREAICN T 2FREMR

Effective Length by
Inclined Angles

1
6.39
6.39

12.78

17.04

17.04

19.17

21.29

27.68

31.94

38.33
8.73
8.73

12.99

17.25

21.50

21.50

25.76

34.28

51.32
8.72
8.72

12.98

17.24

21.50

21.50

25.76

34.28

51.32
8.72
8.72

12.98

17.24

21.50

21.50

25.76

34.28

51.31
8.71
8.71

12.97

17.23

21.49

21.49

25.75

34.27

51.31

1730
6.59
6.59
13.19
17.59
17.59
19.79
21.99
28.60
33.00
39.60

9.02

9.02
13.42
17.82
22.23
22.23
26.63

35.43
FHIEL

o
6.80
6.80

13.63

18.19

18.19

20.47

22.74

29.57

3413

40.96
9.33
9.33

13.89

18.44

23.00

23.00

27.55
FHIEL

No Interference

FHEL

3
7.28
7.28

14.62

19.52

19.52

21.96

24.41
FHEL
No Interference

FHEL
No Interference
FHEL
No Interference
10.03
10.03

14.92

FHIEL
No Interference
THEL
No Interference
FHIEL
No Interference

HIEL
No Interference
FHIEL
No Interference
FHEL

No Interference

9.01

9.01
13.42
17.82
22.22
22.22
26.62

35.43
FHIEL

No Interference | No Interference

9.01

9.01
13.41
17.81
22.22
22.22
26.62

35.42
FHEL

No Interference

9.33
9.33
13.88
18.44
22.99

22.99

27.54
FHBL

No Interference | N

FH1EL
9.32
9.32

13.87

18.43

22.98

22.98

27.54
FH1EL

No Interference

10.02
10.02

FHEL
No Interference

F
No Interference

10.01
10.01

No Interference | No Inte

FHEL

23"

B
No Interference

No Interference

9.00

9.00
13.40
17.80
22.21
22.21
26.61

3541
FHEL

No Interference

9.31
9.31
13.86

1842

22.97
22.97

27.52
FHBL

No Interference | No

FHIEL

9.99
9.99

THEL

nCs
HIEL
No Interference

nc
FHEL

No Interference | No Interference | No Interference



HARDMAX

BFE
Model
Number

HLRS 2040-10-080
HLRS 2040-10-080E
HLRS 2040-10-120
HLRS 2040-10-160
HLRS 2040-10-200
HLRS 2040-10-200E
HLRS 2040-10-240
HLRS 2040-10-320
HLRS 2040-10-480
HLRS 2050-02-200
HLRS 2050-02-400
HLRS 2050-03-200
HLRS 2050-03-400
HLRS 2050-05-200
HLRS 2050-05-400
HLRS 2050-10-200
HLRS 2050-10-400
HLRS 2060-01-120
HLRS 2060-01-120E
HLRS 2060-01-200
HLRS 2060-01-300
HLRS 2060-01-300E
HLRS 2060-01-600
HLRS 2060-02-120
HLRS 2060-02-120E
HLRS 2060-02-200
HLRS 2060-02-300
HLRS 2060-02-300E
HLRS 2060-02-600
HLRS 2060-03-120
HLRS 2060-03-120E
HLRS 2060-03-200
HLRS 2060-03-300
HLRS 2060-03-300E
HLRS 2060-03-600
HLRS 2060-05-120
HLRS 2060-05-120E
HLRS 2060-05-200
HLRS 2060-05-300
HLRS 2060-05-300E
HLRS 2060-05-600
HLRS 2060-10-120
HLRS 2060-10-120E
HLRS 2060-10-200
HLRS 2060-10-300
HLRS 2060-10-300E
HLRS 2060-10-600

SHEE
Excellent

O

O

SR
Outside
Diameter

oD

Corner
Radius

CR

R1

RO.2

RO.3

RO.5

R1

RO.1

RO.2

RO.3

RO.5

R1

I-7%8& AR
Effective
Length

2,

8

8
12
16
20
20
24
32
48
20
40
20
40
20
40
20
40
12
12
20
30
30
60
12
12
20
30
30
60
12
12
20
30
30
60
12
12
20
30
30
60
12
12
20
30
30
60

2R OVIRYISITAIY

IR
Length
of Cut

e

B
Neck

Diameter

od

3.82

4.82

5.82

PAPVFalt:]
Shank Taper
Angle

Bta

2R
Overall
Length
L

65
65
65
65
65
65
70
80
100
70
90
70
90
70
90
70
90
65
65
70
100
100
120
65
65
70
100
100
120
65
65
70
100
100
120
65
65
70
100
100
120
65
65
70
100
100
120

IR
Shank
Diameter

od

o

[oREoRNORNoORNORNORNORNORNORBNORNORNORNORNORNORNORNORNORNORNORNORNORNORNORNORNORNORNORNORNORNORNORNORNORNORNORNNORNORNORNORNEORNO NN RN NN RN

Efi
Price

¥

7.800

8,580

8,000

9,400
10,130
11,140
10,130
10,130
16,200
12,900
16,200
12,900
16,200
12,900
16,200
12,900
16,200
12,900
14,190
12,900
16,700
18,370
20,300
12,900
14,190
12,900
16,700
18,370
20,300
12,900
14,190
12,900
16,700
18.370
20,300
12,900
14,190
12,900
16,700
18.370
20,300
12,900
14,190
12,900
16,700
18.370
20,300

F=JL 2 Flute Long Neck Radius End Mills

J—UARAICNT 2RENE

Effective Length by

Inclined Angles
30 1 1°30° Py 3
844 870 898 927 993
844 870 898 927 993
1256 12.96 13.38 1383 14.83
1669 17.22 1778 1838 1972
2082 2148 2218 2294 JfrEL
2082 2148 22.18 2294 JFEL
2494 2574 2658 2749
33.19 3425 3539 JZEL TAEL
4969 5129 \JEEL, \FTEL. i,
20.83 | 21.50 |\ iaore toriarete Noriests
41.46 |\g| e Noiotaeee o itaees Nolraee
20.83 | 21.50 |\l ieore toriarete Noniasts
41.45 Nj:\r:Pr r:LnJCﬂ !\q\:mnrg}ni hq\:r{fr:fﬁﬂjsr\m }erence
2082 2149 ﬁ?ﬂ:ﬁiﬁm o atoee
41.45

%‘572&; ?#JFHL; ?578%;
21.48 No Interference | No Interference | No Interference

20.82

UL FHEL FEEL ?‘FHLJ
41.44 ) erence | No Interference | No Interference | Ne
FHEL  FHEEL | FEHEL | FHEL | FHEL
No Interference | No Interference | No Interference | No Interference | No Interference
FHEL EU | FEEL | FEEL | FHEEL
No Interference |No In ice |No Interference | No Interference | No Interference
FHEL  FHEL | FEHEL | FHEL | FHEL
No Interference | No Interference | No Interference | No Interference | No Interference
FHEL &L FEEL | FEEL
No Interference | N ice |No Interference | No Interference | No ence
FHEL | FHEL | FEHEL | FHEL | FHEL
No Interference | No Interference | No Interference | No Interference | No Interference
FHEL | FEEL  FELEL | FHLEU
No Interference |No Interference | No Interference | No Interference | No e
FELEL | FHEL | FHEL | FEEL :F/ﬁt;b
No Interference | No Interference | No Interference | No Interference Nj\mpr erence
T BEL | THEL | THEL
No Interference | No Interference | No Interference | No Interference | No e
FELEL | FEEL | FHEL | FEEL | FEEL
No Interference | No Interference | No Interference | No Interference | No Interference
FHHEL  FHEEL | FEEL | FEEL | FTHEL
No Interference |No Interference | No Interference | No Interference | No Interference
FHEL | FHLEL | FEEL | FEHEL | FHEL
No Interference | No Interference | No Interference | No Interference | No Interference
FHEL EU | FEEL | FEEL | FHEL
No Interference |N erence | No Interference | No Interference | No Interference
FHEL  FHEL | FEHEL | FHEL | FHEL
No Interference | No Interference | No Interference | No Interference | No Interference
FHEL BEL | FHEL | THEL | FTHEL
No Interference | No Interference | No Interference | No Interference | No Interference
FHEL | FHEL | FEHEL | FEHEL | FTHEL
No Interference | No Interference | No Interference | No Interference | No Interference
&L FEEL | FEEL | FHEL
erence | No Interference | No Interference | No Interference

HIEL
No Interference |No In
FHEL | FHEL | FEHEL | FHEL | FHEL
No Interference | No Interference | No Interference | No Interference | No Interference
HIEL &L FEEL | FEEL | FHEL
No Interference |No Interference | No Interference | No Interference | No Interference
:FlﬁfJL/ FHEL | FHEL | FEHEL | FHEL
No Interference | No Interference | No Interference | No Interference | No Interference
L | THEL | THEL
ce| No Interference | No Interference | No

T FHEL | FHEL | FHEL
No Interference Nj\mﬂrerew No Interference | No Interference | No Interference

BIEL
No Interference | No Interference | No Interference | No Interference | No Interf
FHEL | FHEL | FEEL | FHEL | FHEL
No Interference | No Interference | No Interference | No Interference | No Interference
BIEL &L FEEL | FEEL | FHEL
No Interference | No Interference | No Interference | No Interference | No Interference

FHEL | FHEL | FEEL | FHEL | FHEL
No Interference | No Interference | No Interference | No Interference | No Interference

FHEL FHEL | FHEL | FHEL
No Interference |N ce | No Interference | No Interference | No Interference

FHEL . FHEL | FHEL | FHEL
No Interference | No Interference | No Interference | No Interference | No Interference
FHHEL  FHEL | FHEL | FHEL | FHEL
No Interference | N erence | No Interference | No Interference | No Interference
FHEL | FHLEL | FEEL | FHEL | FHEL
No Interference | No Interference | No Interference | No Interference | No Interference
FHEL BIEL | FEEL | FEEU HIEL
No Interference |No Interference | No Interference | No Interference | No Interference




HLRS (2#3) #DHIZMZR Milling Conditions for HLRS (2 Flutes)

HHIA iR | iR | & JE Y Tl TYN— RV [ AN AN BEANSE
WORK MATERIAL Copper / OFC / TPC PREHARDENED STEELS / HARDENED STEELS HARDENED STEELS
HARDENED STEELS SKD / SKT SKD / SKT
NAK / SKD (45~55HRC) (565~65HRC)
(30~45HRC)

B NE  BYMR OHRE EXDEE de [EEREE XDEE A de [EEGLEE XDEE A Ae [OIGEE EXDEE Qe
Model | Outside | Effective | Spindle =~ Feed Axial = Radial = Spindle = Feed Axial = Radial = Spindle = Feed Axial = Radial = Spindle = Feed Axial | Radial
Number ' Diameter = Length = Speed Rate Depth | Depth | Speed Rate Depth | Depth | Speed Rate Depth | Depth | Speed Rate Depth | Depth

(mm)  mm)  min") (mm/min) Mmm)  mm)  Mmin") (mmmin) mm)  @m) | mnD @o/min mm) mm)  min) (mm/min) (mm)  (mm)

05 55000 230 0027 002 55000 230 0.006 002 44800 23 0.005 0.02 @ 19,000 30 0.002 0.015
1 55000 200 0.027 0.02 55000 200 0.006 0.02 @ 35000 150 0.004 0.02 15,000 25 0.0015 0.015
15 55000 180 0.017 0.01 55000 180 0.005 0.1 | 27,000 100 0.003 0.01 12,000 20  0.001 0.007
2 55,000 170 0.007 0.005 55000 170 0.003 0.005 @ 20,000 60 0.002 0.005 10,500 15 0.001  0.003
1 60,000 500 0.03 002 60000 500 0.007 0.02 | 35000 350 0.005 0.02 @ 22,000 35 0.004 0.015
15 60,000 470 003 002 60,000 470 0007 0.02 35000 310 0.005 0.018 22,000 33 0.004 0.015
2003 0.3 2 60,000 400 003 002 60000 400 0.07 002 33200 250 0.005 0.015 20,000 32 0.004 0.015
25 57,000 330 003 0017 57,000 330 0.007 0017 30,000 180 0.003 0.012 18,000 30 0.002 0.012
3 52,000 220 0.03  0.015 52000 220 0.006 0.015 | 25,000 80 0.003 0.01 | 15,000 20 0.002 0.01
1 50,900 610 0.048 0.063 50900 510 0.013 0072 40,700 370 0.011 0.072 24,200 40 0.004 0.072

2002 0.2

15 45200 580 0.045 0063 45200 480 0.012 0.054 36200 360 0.01 0.054 | 21,500 38 0.004 0.054
2004 04 2 40,400 540 0.042 0.054 40,400 450 0.011  0.045 32,300 330 0.009 0.045 19,200 35 0.004 0.045
3 33,900 460 0027 0.054 33900 390 0.08 0027 27,100 280 0.007 0.027 16,100 30 0.003 0.027
4 30,000 220 0.01 0.045 30,000 340 0.006 0014 24,000 250 0.005 0.014 14,300 27 0.002 0.014
1 49,200 1,370 0081 0.117 49,200 1,140 0.034  0.122 40,000 860 0.03  0.122 24,800 94 0013 0.122
2 39,900 1,000 0075 0.108 39900 830 0.029 0.17 32500 630 0.026 0.117 20,100 68 0.011 0.117
2005 | 05 3 31,900 770 0.057 009 31,900 640 0.023 0.113 26,000 480 0.02 @ 0.113 16,100 52 0.008 0.113
4 29,100 660 0039 0.072 29,100 550 0.016 0.108 23,700 410 0.014 0.108 14,600 45 0.006 0.108
5 26,400 570 0.027 0.045 26400 470 0.011 0099 21,500 360 0.01 0.099 | 13,300 39  0.004 0.0909
6 24200 480 0021 0.018 24200 400 0.07 009 19,700 300 0.006 0.9 @ 12,200 33  0.003 0.09
2 28,600 610 0114 0162 28600 510 0.01 0219 23700 390 0.01 0.219 | 15,200 43 0.004 0.219
3 23,800 480 009 0135 23800 400 0.008 0.108 19,700 300 0.007 0.108 12,600 33 0.003 0.108
2006 0.6 4 20,400 400 0.063 0.108 20400 330 0.005 0.104 16,800 250 0.005 0.104 10,800 28  0.002 0.104
6 16,800 300 0.036 0.045 16,800 250 0.008 0.099 13900 190 0.003 0.099 8,900 21 0.001 0.099
8 14,600 240 0021 0027 14,600 200 0.002 0.072 12100 150 0.002 @0.072 7,700 16 0.001 0.072
4 18,400 480 0.087 0.162 18400 400 0.008 0.117 15500 310 0.008 0.117 10,200 35 0.004 0.117
2007 | 07 6 15400 360 0.051 0.108 15400 300 0.005 0.108 13,000 230 0.005 0.108 8,600 26 0.002 0.108
4 17,500 540 0.132 0.198 17,500 450 0.014 0.117 15000 360 0.015 0.117 10,200 41 0007 0.117
2008 0.8 6 14,600 410 0075 0.144 14600 340 0.008 0.108 12500 270 0.008 0.108 8,500 30 0.004 0.108
8 12,800 310 003 0.1 12,800 270 0.005 0.09 11,000 185 0.004 0.09 7,600 20 0.002 0.09
2 17,600 1,100 = 0.21 045 17,600 920 0.035 027 15300 750 0.04 | 027 10,900 89 002 027
3 15500 1,050 0.205 0425 15500 870 0.031 027 13200 720 0.037 0.27 9,400 86 0018 0.27
4 13,800 980 0.201 = 0.405 13,800 820 0.03 027 12000 670 0.035 027 8,500 80 0017 0.27
5 12500 900 0.16 04 12500 720 0025 024 11,000 600 003  0.24 7,800 720015 0.24
2010 | 1 6 11,300 790 0.117 0387 11,300 650 0.021 0216 9800 540 0.024 0216 7,000 64 0012 0216
8 9800 590 0072 0.36 9800 490 0016 0.189 8500 400 0.018 0.189 6,100 48  0.009 0.189

10 8800 390 0048 0315 8800 320 0011 0126 7600 270 0.013 0.126 5,400 32 0006 0.126
12 8100 260 0.033 027 8100 210 0.008 0072 7,000 180 0.009 0.072 5,000 21 0.004 0.072
16 7,000 230 0018 0225 7,000 190 0.004 0.027 6100 160 0.005 0.027 = 4,300 19 0.002 0.027
20 6,300 160 0.015 0.18 6300 130 0.003 0018 5500 110 0.003 0.018 3,900 13 0.001 0.018
6 9,400 700 0.186 0.468 9,400 580 0.018 0.09 8,400 490 0.022 0.09 6,200 60 0.011 0.09
2012 1.2 12 6,800 440 0.054 0405 6800 370 0.007 0072 6100 310 0.008 0.072 4500 38 0.004 0.072
20 5400 250 0.021 024 5400 210 0003 0018 4800 180 0.003 0.018 3,500 22 0.002 0.018
4 13,200 1,310 03 0675 13200 1,000 0.045 045 12,000 950 006 045 9200 124 0.033 045
6 10,600 1,240 0282 063 10,600 1,030 0041 0405 9,700 900 0.055 0405 7,400 117 0.03  0.405
9,300 1,050 0204 0612 9300 870 0034 0315 8500 760 0.045 0315 6,500 99 0025 0315
2015 15 10 8500 900 015 0567 8500 750 0.032 0288 7800 650 0.042 0.288 @ 6,000 85 0023 0.288
12 7,800 800 0.114 054 7,800 670 0.029 027 7,100 580 0.038 027 5,400 76 0021 027
16 6,800 620 0.066 0.45 6,800 510 0.015 0.18 6,200 450 0.02 | 0.18 4,700 58 0011 0.18
20 6,000 490 0.042 0.36 6,000 410 0.005 0.108 5500 360 0.006 0.108 4,200 46  0.003 0.108



HLRS (2#3) #DHIZMZR Milling Conditions for HLRS (2 Flutes)

HHI [ fEEASREA | & T Ky T TYN— RV [ AN BEANA BEANS
WORK MATERIAL Copper / OFC / TPC PREHARDENED STEELS / HARDENED STEELS HARDENED STEELS
HARDENED STEELS SKD / SKT SKD / SKT
NAK / SKD (45~55HRC) (65~65HRC)
(30~45HRC)

B NE  BYMR OHRE EXDEE e [EEREE XDEE de [OEGEE XDEE A de [OEGERE XDEE A Qe
Model | Outside | Effective | Spindle =~ Feed Axial = Radial = Spindle = Feed Axial = Radial = Spindle = Feed Axial = Radial = Spindle = Feed Axial | Radial
Number ' Diameter = Length = Speed Rate Depth | Depth | Speed Rate Depth | Depth | Speed Rate Depth | Depth | Speed Rate Depth ~ Depth

(mm)  mm)  min") (mm/min) mm)  mm)  Mmin") (mmmin) mm)  @m) | mnD o/min) mm) mm) M) (mm/min) (mm)  (mm)

4 15,300 1,500 033 09 15,300 1,250 0.046 0.9 14,300 1,130 0.065 09 11,500 162 0.039 09
6 12,800 1,220 0321 0.855 12,800 1,020 0.043 0.81 12000 930 006 @ 0.81 9,700 133  0.036 0.81
8 11,200 1,120 0267 081 11,200 930 0.039 072 10400 850 0.055 0.72 8,400 121 | 0.033 0.72
10 10,000 1,060 0225 0.765 10,000 870 0.033 0.585 9300 790 0047 058 7,600 113 0028 0.585
2020 2 12 9,100 980 0.186 0.72 9,100 820 0.031 045 8500 740 0044 045 6,900 107 0.026 0.45
16 7,800 830 0132 0702 7800 690 0028 0315 7300 630 0.039 0315 5900 90 0023 0315
20 7000 770 0.093 0666 7,000 640 0.017 0198 6600 580 0.024 0.198 5300 84 0.014 0.198
26 6200 700 006 @ 054 6,200 580 0.006 0.144 5800 530 0.008 0.144 4,600 75 0.005 0.144
30 6,000 670 @ 0.05 045 6,000 550 0.005 0.135 5500 500 0.005 0.135 4,400 70 0.002 0.135
10 10,500 1,220 0339 0.855 10,500 1,020 0.052 0.54 10,000 960 0.075 0.54 8400 154 0.048 054
2025 25 20 7800 720 0.165 0756 7,800 600 0.024 0225 7500 560 0.035 0225 6,300 91 0022 0.225
30 6,300 540 0.069 0.63 6,300 450 0.011 0.18 6,000 420 0.016 0.18 5,000 67  0.01 0.18
6 14,000 2,700 05 0.9 14,000 1510 015 = 072 13,300 1,140 015 072 12000 270 0.1 0.72
12 10,500 1,600 039 085 10,500 1,150 0.105 0.67 10,000 890 0.105 0.67 9,000 200 0.075 067
16 9,200 1,160 0.321 = 0.81 9200 960 0.081 0.63 8800 730 0.081 0.63 7900 173  0.054 0.63
18 8800 1,100 029 @ 0.79 8800 900 0.078 06 8300 700 0.078 0.6 7500 160 0.048 0.6
20 8,400 1,060 026 @ 0.78 8,400 80 0.073 058 7900 680 0.073 0.58 7,100 150 = 0.044 058
26 7500 980 0.8 @ 0.72 7500 820 0065 049 7,100 620 0.065 0495 6400 146 0.043 0.495
30 7,000 870 0.4 | 069 7,000 720 005 | 0.38 6,500 560 005 | 0.38 6,000 118 | 0.029 0.36
36 6,400 710 009  0.63 6,400 590 0.022 0.18 6,100 440 0.022 0.18 5500 105 0.014 0.18
8 10,200 1,340 042 162 10,200 1,110 0095 1.35 8500 970 014 | 135 7,300 223  0.101  1.35
12 8,900 1,300 0.41 1.56 8900 1,080 0.083 1.15 7600 950 012 @ 1.15 6,400 215 0.085 1.15
16 7900 1,250 04 1.5 7,900 1,030 @ 0.065 1 6,600 910 = 0.1 1 5600 205 0.065 1
2040 4 20 6,900 1,190 0384 1.44 6,900 990 0.054 0.9 5800 860 0.08 0.9 4900 198 0.058 09
24 6,200 1,100 & 0.31 1.38 6,200 900 0.043 0.8 5200 770 0.065 0.8 4500 175  0.043 08
32 5500 860 0.189 1.26 5500 720 0.027 0648 4600 630 004 0648 3900 144 0029 0.648
48 4,600 430  0.093 1.08 4600 360 0.007 0315 3900 310 0.01 0.315 = 3,300 72 1 0.007 0315
20 6,700 1,780 0.606 1.98 6,700 1,480 0.092 1.7 4800 990 013 @ 1.17 4,000 297 009 1.17

2030 3

2050 5
40 4600 80 0297 153 4600 710 0046 09 3300 470 0.065 0.9 2,800 143 0.048 09
12 8,000 1,800 0.6 2.25 8,000 1,620 05 1.35 4700 1,360 0.2 1.35 4000 540 0.15 1.35
2060 | 6 20 5800 1,350 058 @ 212 5800 1,180 0.46 1.31 3,500 1,000 0.18 1.31 3,000 380 0.14 1.31
30 4500 1,060 0546 1.98 4500 880 0396 1.26 2600 740 0.158 1.26 2200 294 0119 126
60 2800 530 0.156 1.62 2,800 440 0.113 099 1,600 370 0.045 0.99 1,400 147 | 0.034 0.99
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Side Milling
Ap : Axial Depth (mm)
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Note:

-Decrease both spindle speed and feed rate proportionally when the milling parameters exceed the machine's maximum spindle speed.
-Every coolant offers stable milling.

*Recommend oil coolant for Stainless Steels and Heat Resistant Alloys.

-Recommend wet coolant for Copper.
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A Advisory for Safe Use of UNIMAX End Mills

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

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

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

@During milling, unexpected impact or shock on the tool could cause breakage or flying debris. Ensure to use protective items such as safety glasses and a face guard.
@For best results, fine parameter adjustment may be required, depending on the materials; milling shape and strategy; machine rigidity and spindle capability.

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

Advisory for regrinding UNIMAX End Mills

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

AL ERE:
T140-0013 &R/ X@AFH6-17-1
TEL.03-5493-1030 (%1 JL1 ) FAX.03-5493-1014

RETE:
T940-1104 #BEREMERARAIF4112706-6
TEL.0258-22-2620(fX)  FAX.0258-22-0045

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

RIS
T954-0076 #15R R F=EI3-1
TEL.0258-66-0800(fX)  FAX.0258-66-0801

LRI E KA
T370-0046 HFBEBIGATIABI1425 €2 42101
TEL.027-310-1195 FAX.027-310-1196

RERERA
T446-0056 BB LA =ARWAT2-1-1 IHTLRHEILZ2F-A
TEL.0566-79-0147 FAX.0566-74-9990

LEEERA

T491-0912 BEHE—EmM#%E1-2-8 Zy 1 —=EILEF
TEL.0586-43-2900(fX)  FAX.0586-43-2899
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T532-0033 KBRAFABRATE X#=3-9-14 EAV=EEILZF
TEL.06-6392-3159 (f£) FAX.06-6392-3169
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U.S. UNION TOOL, 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)

1805 Little Orchard Street, Suite 120, San Jose, CA 95125 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: 1-651-5652-0440 Fax: 1-651-552-0435

TAIWAN UNION TOOL CORP.

No.180, Zhong-Zun Street., 14 Neighborhood, Bin-Hai Vil.,
Lu-Zhu Dist., Taoyuan City, 338 TAIWAN

Tel: 886-3-354-3111 Fax: 886-3-354-3110

UNION TOOL EUROPE S.A.

Avenue des Champs-Montants 14aCH-2074 Marin /
Neuchatel SWITZERLAND

Tel: 41-32-756-6633 Fax: 41-32-756-6634

UNION TOOL (SHANGHAI) Co., LTD.

No.9-10, Lane 385, Gaoji Road, Sijing High New Technology
Development Zone, Songjiang District, Shanghai, 201601 CHINA
Tel: 86-21-5762-8577 Fax: 86-21-5762-8436

UNION TOOL HONG KONG LTD.

Rm 503, 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

UNION TOOL (THAILAND) CO., LTD.

No.55/73 Moo 15 Bangsaotong Sub-District, Bangsaotong District,
Samutprakarn 10570 THAILAND

Tel: 66-2-130-0908 Fax: 66-2-130-0909
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http://www.uniontool.co.jp
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