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MWE0500MB
MWS0500MB
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MWS0500X8DB
MWE0510SA
MWE0510MA
MWE0510SB
MWE0510MB
MWS0510MB
MWS0510LB
MWS0510X8DB
MWE0520SA
MWE0520MA
MWE0520SB
MWE0520MB
MWS0520MB
MWS0520LB
MWS0520X8DB
MWE0530SA
MWE0530MA
MWE0530SB
MWE0530MB
MWS0530MB
MWS0530LB
MWS0530X8DB
MWE0540SA
MWE0540MA
MWE0540SB
MWE0540MB
MWS0540MB
MWS0540LB
MWS0540X8DB
MWE0550SA
MWE0550MA
MWE0550SB
MWE0550MB
MWS0550MB
MWS0550LB
MWS0550X8DB
MWE0560SA
MWE0560MA
MWE0560SB
MWE0560MB
MWS0560MB
MWS0560LB
MWS0560X8DB

5.0
5.0
5.0
5.0
6.0
6.0
5.0
5.1
5.1
6.0
6.0
6.0
6.0
6.0
5.2
5.2
6.0
6.0
6.0
6.0
6.0
5.3
5.3
6.0
6.0
6.0
6.0
6.0
5.4
5.4
6.0
6.0
6.0
6.0
6.0
5.5
5.5
6.0
6.0
6.0
6.0
6.0
5.6
5.6
6.0
6.0
6.0
6.0
6.0

62
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62
68
82
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62
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74
82
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62
72
66
74
82

100
118

62
72
66
74
82
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118

66
72
66
74
82

100
118

66
72
66
74
82

100
118

66
74
66
74
82

100
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26
32
24
32
30
48
57
26
34
28
36
30
48
66
26
34
28
36
30
48
66
26
34
28
36
30
48
66
28
34
28
36
30
48
66
28
34
28
36
30
48
66
28
36
28
36
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D1
(mm) (l/d) VP

15
TF
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22
29
36
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24
29
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29
36
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52
24
29
22
29
36
50
52
24
32
24
32
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57
24
32
24
32
40
55
57
26
32
24
32
40
55
57
26
32
24
32
40
55
57

L3

4.3
4.3
5.0
5.0
5.0
5.0
5.0
4.4
4.4
5.0
5.0
5.0
5.0
5.0
4.5
4.5
5.0
5.0
5.0
5.0
5.0
4.6
4.6
5.0
5.0
5.0
5.0
5.0
4.7
4.7
5.0
5.0
5.0
5.0
5.0
4.8
4.8
5.0
5.0
5.0
5.0
5.0
4.9
4.9
5.0
5.0
5.0
5.0
5.0

D4

26
32
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32
27.5
44
57
26
34
26
34
27.5
44
61
26
34
26
34
27.5
44
61
26
34
26
34
27.5
44
61
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34
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27.5
44
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34
27.5
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28
36
28
36
30
48
66

L3

 (mm)  (mm)
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MWS0580MB
MWS0580LB
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MWE0590MA
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MWE0590MB
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MWS0590LB
MWS0590X8DB
MWE0600SA
MWE0600MA
MWE0600SB
MWE0600MB
MWS0600MB
MWS0600LB
MWS0600X8DB
MWE0610SA
MWE0610MA
MWE0610SB
MWE0610MB
MWS0610MB
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74
66
74
82
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66
74
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66
81
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74
83
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36
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36
30
48
66
28
36
28
36
30
48
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15
TF

6.2
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MWS0630MB
MWS0630LB
MWS0630X8DB
MWE0640SA
MWE0640MA
MWE0640SB
MWE0640MB
MWS0640MB
MWS0640LB
MWS0640X8DB
MWE0650SA
MWE0650MA
MWE0650SB
MWE0650MB
MWS0650MB
MWS0650LB
MWS0650X8DB
MWE0660SA
MWE0660MA
MWE0660SB
MWE0660MB
MWS0660MB
MWS0660LB
MWS0660X8DB

6.2
6.2
7.0
7.0
7.0
7.0
7.0
6.3
6.3
7.0
7.0
7.0
7.0
7.0
6.4
6.4
7.0
7.0
7.0
7.0
7.0
6.5
6.5
7.0
7.0
7.0
7.0
7.0
6.6
6.6
7.0
7.0
7.0
7.0
7.0

70
81
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83
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83
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83
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83
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41
34
44
35
56
77
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34
44
35
56
77
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41
34
44
35
56
77
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41
34
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35
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31
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34
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35
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(mm) (l/d) VP
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TF
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36
28
36
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48
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48
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28
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48
66
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5.7
6.0
6.0
6.0
6.0
6.0
5.8
5.8
6.0
6.0
6.0
6.0
6.0
5.9
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6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.1
6.1
7.0
7.0
7.0
7.0
7.0

D4

31
41
31
41
32.5
52
72
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41
31
41
32.5
52
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32.5
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32.5
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31
43
34
43
35
56
77
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-0.014 -0.022 -0.027 -0.033
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MWS &5.0

VP15TF

VP15TF

(mm)

MWS-SB/MB/LB/X8DB

10.0<D1≦18.03.0<D1≦6.0 6.0<D1≦10.0D1≦3.0 18.0<D1≦30.0

WSTAWSTARWSTAR

: r: a

 (mm)  (mm)
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MWE0750MB
MWS0750MB
MWS0750LB
MWS0750X8DB
MWE0760SA
MWE0760MA
MWE0760SB
MWE0760MB
MWS0760MB
MWS0760LB
MWS0760X8DB
MWE0770SA
MWE0770MA
MWE0770SB
MWE0770MB
MWS0770MB
MWS0770LB
MWS0770X8DB
MWE0780SA
MWE0780MA
MWE0780SB
MWE0780MB
MWS0780MB
MWS0780LB
MWS0780X8DB
MWE0790SA
MWE0790MA
MWE0790SB
MWE0790MB
MWS0790MB
MWS0790LB
MWS0790X8DB
MWE0800SA
MWE0800MA
MWE0800SB
MWE0800MB
MWS0800MB
MWS0800LB
MWS0800X8DB

7.4
7.4
8.0
8.0
8.0
8.0
8.0
7.5
7.5
8.0
8.0
8.0
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7.6
7.6
8.0
8.0
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8.0
8.0
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MWS0870X8DB
MWE0880SA
MWE0880MA
MWE0880SB
MWE0880MB
MWS0880MB
MWS0880LB
MWS0880X8DB
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MWE0890MA
MWE0890SB
MWE0890MB
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MWS0890X8DB
MWE0900SA
MWE0900MA
MWE0900SB
MWE0900MB
MWS0900MB
MWS0900LB
MWS0900X8DB

8.6
8.6
9.0
9.0
9.0
9.0
9.0
8.7
8.7
9.0
9.0
9.0
9.0
9.0
8.8
8.8
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9.0
9.0
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9.0
8.9
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53
37
53
42.5
68
94

L3

8.1
8.1
9.0
9.0
9.0
9.0
9.0
8.2
8.2
9.0
9.0
9.0
9.0
9.0
8.3
8.3
9.0
9.0
9.0
9.0
9.0
8.4
8.4
9.0
9.0
9.0
9.0
9.0
8.5
8.5
9.0
9.0
9.0
9.0
9.0

D4

40
55
40
55
45
72
99
40
55
40
55
45
72
99
40
55
40
55
45
72
99
40
55
40
55
45
72
99
40
55
40
55
45
72
99

L3

D1

0 0 0 0
-0.018

0
-0.014 -0.022 -0.027 -0.033

MWE

MWS a

MWE/MWS

MWS &5.0

VP15TF

VP15TF

(mm)

MWS-SB/MB/LB/X8DB

10.0<D1≦18.03.0<D1≦6.0 6.0<D1≦10.0D1≦3.0 18.0<D1≦30.0

WSTAWSTARWSTAR

: r: a

 (mm)  (mm)
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P.21P.20

9.1

9.2

9.3

9.4

9.5

9.6

9.7

2
3
2
3
3
5
8
2
3
2
3
3
5
8
2
3
2
3
3
5
8
2
3
2
3
3
5
8
2
3
2
3
3
5
8
2
3
2
3
3
5
8
2
3
2
3
3
5
8

a

a

r

r

a

a

a

a

a

r

r

a

a

a

a

a

r

r

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

r

r

a

a

a

MWE0910SA
MWE0910MA
MWE0910SB
MWE0910MB
MWS0910MB
MWS0910LB
MWS0910X8DB
MWE0920SA
MWE0920MA
MWE0920SB
MWE0920MB
MWS0920MB
MWS0920LB
MWS0920X8DB
MWE0930SA
MWE0930MA
MWE0930SB
MWE0930MB
MWS0930MB
MWS0930LB
MWS0930X8DB
MWE0940SA
MWE0940MA
MWE0940SB
MWE0940MB
MWS0940MB
MWS0940LB
MWS0940X8DB
MWE0950SA
MWE0950MA
MWE0950SB
MWE0950MB
MWS0950MB
MWS0950LB
MWS0950X8DB
MWE0960SA
MWE0960MA
MWE0960SB
MWE0960MB
MWS0960MB
MWS0960LB
MWS0960X8DB
MWE0970SA
MWE0970MA
MWE0970SB
MWE0970MB
MWS0970MB
MWS0970LB
MWS0970X8DB

84
102

89
105
106
136
166

84
102

89
105
106
136
166

84
102

89
105
106
136
166

84
102

89
105
106
136
166

84
102

89
105
106
136
166

89
105

89
105
106
136
166

89
105

89
105
106
136
166

40
58
43
61
50
80

110
40
58
43
61
50
80

110
40
58
43
61
50
80

110
40
58
43
61
50
80

110
40
58
43
61
50
80

110
43
60
43
60
50
80

110
43
60
43
60
50
80

110

D1
(mm) (l/d) VP

15
TF

9.8

9.9

10.0

10.1

10.2

10.3

10.4

2
3
2
3
3
5
8
2
3
2
3
3
5
8
2
3
2
3
3
5
8
2
3
2
3
3
5
8
2
3
2
3
3
5
8
2
3
2
3
3
5
8
2
3
2
3
3
5
8

a

a
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r

a

a

a

a

a

r

r

a

a

a

a

a

a

a

a

a

a

a

a

r

r

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

MWE0980SA
MWE0980MA
MWE0980SB
MWE0980MB
MWS0980MB
MWS0980LB
MWS0980X8DB
MWE0990SA
MWE0990MA
MWE0990SB
MWE0990MB
MWS0990MB
MWS0990LB
MWS0990X8DB
MWE1000SA
MWE1000MA
MWE1000SB
MWE1000MB
MWS1000MB
MWS1000LB
MWS1000X8DB
MWE1010SA
MWE1010MA
MWE1010SB
MWE1010MB
MWS1010MB
MWS1010LB
MWS1010X8DB
MWE1020SA
MWE1020MA
MWE1020SB
MWE1020MB
MWS1020MB
MWS1020LB
MWS1020X8DB
MWE1030SA
MWE1030MA
MWE1030SB
MWE1030MB
MWS1030MB
MWS1030LB
MWS1030X8DB
MWE1040SA
MWE1040MA
MWE1040SB
MWE1040MB
MWS1040MB
MWS1040LB
MWS1040X8DB

9.8
9.8

10.0
10.0
10.0
10.0
10.0

9.9
9.9

10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.1
10.1
11.0
11.0
11.0
11.0
11.0
10.2
10.2
11.0
11.0
11.0
11.0
11.0
10.3
10.3
11.0
11.0
11.0
11.0
11.0
10.4
10.4
11.0
11.0
11.0
11.0
11.0

89
105

89
105
106
136
166

89
105

89
105
106
136
166

89
105

89
105
106
136
166

89
112

95
114
116
149
182

89
112

95
114
116
149
182

89
112

95
114
116
149
182

89
112

95
114
116
149
182

43
60
43
60
50
80

110
43
60
43
60
50
80

110
43
60
43
60
50
80

110
43
66
46
69
55
88

121
43
66
46
69
55
88

121
43
66
46
69
55
88

121
43
66
46
69
55
88

121

D1
(mm) (l/d) VP

15
TF

L1L2 D4L1L2

  40
  58
  40
  58
  47.5
  76
105
  40
  58
  40
  58
  47.5
  76
105
  40
  58
  40
  58
  47.5
  76
105
  40
  58
  40
  58
  47.5
  76
105
  40
  58
  40
  58
  47.5
  76
105
  43
  60
  43
  60
  50
  80
110
  43
  60
  43
  60
  50
  80
110

L3

9.1
9.1

10.0
10.0
10.0
10.0
10.0

9.2
9.2

10.0
10.0
10.0
10.0
10.0

9.3
9.3

10.0
10.0
10.0
10.0
10.0

9.4
9.4

10.0
10.0
10.0
10.0
10.0

9.5
9.5

10.0
10.0
10.0
10.0
10.0

9.6
9.6

10.0
10.0
10.0
10.0
10.0

9.7
9.7

10.0
10.0
10.0
10.0
10.0

D4

  43
  60
  43
  60
  50
  80
110
  43
  60
  43
  60
  50
  80
110
  43
  60
  43
  60
  50
  80
110
  43
  66
  43
  66
  52.5
  84
116
  43
  66
  43
  66
  52.5
  84
116
  43
  66
  43
  66
  52.5
  84
116
  43
  66
  43
  66
  52.5
  84
116

L3

 (mm)  (mm)
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MWE1060SA
MWE1060MA
MWE1060SB
MWE1060MB
MWS1060MB
MWS1060LB
MWS1060X8DB
MWE1070SA
MWE1070MA
MWE1070SB
MWE1070MB
MWS1070MB
MWS1070LB
MWS1070X8DB
MWE1080SA
MWE1080MA
MWE1080SB
MWE1080MB
MWS1080MB
MWS1080LB
MWS1080X8DB
MWE1090SA
MWE1090MA
MWE1090SB
MWE1090MB
MWS1090MB
MWS1090LB
MWS1090X8DB

89
112

95
114
116
149
182

89
114

95
114
116
149
182

95
114

95
114
116
149
182

95
114

95
114
116
149
182

95
114

95
114
116
149
182

43
66
46
69
55
88

121
43
68
47
68
55
88

121
47
68
47
68
55
88

121
47
68
47
68
55
88

121
47
68
47
68
55
88

121

D1
(mm) (l/d) VP

15
TF

11.0

11.1

11.2

11.3

11.4

2
3
2
3
3
5
8
2
3
2
3
3
5
8
2
3
2
3
3
5
8
2
3
2
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3
5
8
2
3
2
3
3
5
8
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a

a
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r
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a
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r

a
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a

r

r

a

a

a

MWE1100SA
MWE1100MA
MWE1100SB
MWE1100MB
MWS1100MB
MWS1100LB
MWS1100X8DB
MWE1110SA
MWE1110MA
MWE1110SB
MWE1110MB
MWS1110MB
MWS1110LB
MWS1110X8DB
MWE1120SA
MWE1120MA
MWE1120SB
MWE1120MB
MWS1120MB
MWS1120LB
MWS1120X8DB
MWE1130SA
MWE1130MA
MWE1130SB
MWE1130MB
MWS1130MB
MWS1130LB
MWS1130X8DB
MWE1140SA
MWE1140MA
MWE1140SB
MWE1140MB
MWS1140MB
MWS1140LB
MWS1140X8DB

11.0
11.0
11.0
11.0
11.0
11.0
11.0
11.1
11.1
12.0
12.0
12.0
12.0
12.0
11.2
11.2
12.0
12.0
12.0
12.0
12.0
11.3
11.3
12.0
12.0
12.0
12.0
12.0
11.4
11.4
12.0
12.0
12.0
12.0
12.0

95
114

95
114
116
149
182

95
118

95
121
122
158
194

95
118

95
121
122
158
194

95
118

95
121
122
158
194

95
118

95
121
122
158
194

47
68
47
68
55
88

121
47
71
50
74
60
96

132
47
71
50
74
60
96

132
47
71
50
74
60
96

132
47
71
50
74
60
96

132

D1
(mm) (l/d) VP

15
TF

L1L2 D4L1L2

  43
  66
  43
  66 
  52.5
  84
 116
  43
  68
  47
  68 
  55
  88
121
  47
  68
  47
  68 
  55
  88
121
  47
  68
  47
  68 
  55
  88
121
  47
  68
  47
  68 
  55
  88
121

L3

10.5
10.5
11.0 
11.0 
11.0
11.0
11.0
10.6
10.6
11.0 
11.0 
11.0
11.0
11.0
10.7
10.7
11.0 
11.0 
11.0
11.0
11.0
10.8
10.8
11.0 
11.0 
11.0
11.0
11.0
10.9
10.9
11.0 
11.0 
11.0
11.0
11.0

D4

  47
  68
  47
  68
  55
  88
121
  47
  71
  47
  71
  57.5
  92
127
  47
  71
  47
  71
  57.5
  92
127
  47
  71
  47
  71
  57.5
  92
127
  47
  71
  47
  71
  57.5
  92
127

L3

D1

0 0 0 0
-0.018

0
-0.014 -0.022 -0.027 -0.033

MWE

MWS a

MWE/MWS

MWS &5.0

VP15TF

VP15TF

(mm)

MWS-SB/MB/LB/X8DB

10.0<D1≦18.03.0<D1≦6.0 6.0<D1≦10.0D1≦3.0 18.0<D1≦30.0

WSTAWSTARWSTAR

: r: a

 (mm)  (mm)
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P.21P.20
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11.9
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MWE1150SB
MWE1150MB
MWS1150MB
MWS1150LB
MWS1150X8DB
MWE1160SA
MWE1160MA
MWE1160SB
MWE1160MB
MWS1160MB
MWS1160LB
MWS1160X8DB
MWE1170SA
MWE1170MA
MWE1170SB
MWE1170MB
MWS1170MB
MWS1170LB
MWS1170X8DB
MWE1180SA
MWE1180MA
MWE1180SB
MWE1180MB
MWS1180MB
MWS1180LB
MWS1180X8DB
MWE1190SA
MWE1190MA
MWE1190SB
MWE1190MB
MWS1190MB
MWS1190LB
MWS1190X8DB
MWE1200SA
MWE1200MA
MWE1200SB
MWE1200MB
MWS1200MB
MWS1200LB
MWS1200X8DB
MWE1210SA
MWE1210MA
MWE1210SB
MWE1210MB
MWS1210MB
MWS1210LB
MWS1210X8DB

95
118

95
121
122
158
194

95
121

95
121
122
158
194

95
121

95
121
122
158
194

95
121

95
121
122
158
194
102
121

95
121
122
158
194
102
121

95
121
122
158
194
102
135
102
137
128
167
206

47
71
50
74
60
96

132
47
73
47
73
60
96

132
47
73
47
73
60
96

132
47
73
47
73
60
96

132
51
73
47
73
60
96

132
51
73
47
73
60
96

132
51
76
54
79
65

104
143

D1
(mm) (l/d) VP

15
TF

12.2

12.3

12.4

12.5

12.6

12.7

12.8

2
3
2
3
3
5
8
2
3
2
3
3
5
8
2
3
2
3
3
5
8
2
3
2
3
3
5
8
2
3
2
3
3
5
8
2
3
2
3
3
5
8
2
3
2
3
3
5
8
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MWE1220SA
MWE1220MA
MWE1220SB
MWE1220MB
MWS1220MB
MWS1220LB
MWS1220X8DB
MWE1230SA
MWE1230MA
MWE1230SB
MWE1230MB
MWS1230MB
MWS1230LB
MWS1230X8DB
MWE1240SA
MWE1240MA
MWE1240SB
MWE1240MB
MWS1240MB
MWS1240LB
MWS1240X8DB
MWE1250SA
MWE1250MA
MWE1250SB
MWE1250MB
MWS1250MB
MWS1250LB
MWS1250X8DB
MWE1260SA
MWE1260MA
MWE1260SB
MWE1260MB
MWS1260MB
MWS1260LB
MWS1260X8DB
MWE1270SA
MWE1270MA
MWE1270SB
MWE1270MB
MWS1270MB
MWS1270LB
MWS1270X8DB
MWE1280SA
MWE1280MA
MWE1280SB
MWE1280MB
MWS1280MB
MWS1280LB
MWS1280X8DB

12.2
12.2
13.0
13.0
13.0
13.0
13.0
12.3
12.3
13.0
13.0
13.0
13.0
13.0
12.4
12.4
13.0
13.0
13.0
13.0
13.0
12.5
12.5
13.0
13.0
13.0
13.0
13.0
12.6
12.6
13.0
13.0
13.0
13.0
13.0
12.7
12.7
13.0
13.0
13.0
13.0
13.0
12.8
12.8
13.0
13.0
13.0
13.0
13.0

102
135
102
137
128
167
206
102
135
102
137
128
167
206
102
135
102
137
128
167
206
102
135
102
137
128
167
206
102
137
102
137
128
167
206
102
137
102
137
128
167
206
102
137
102
137
128
167
206

51
76
54
79
65

104
143

51
76
54
79
65

104
143

51
76
54
79
65

104
143

51
76
54
79
65

104
143

51
78
51
78
65

104
143

51
78
51
78
65

104
143

51
78
51
78
65

104
143

D1
(mm) (l/d) VP

15
TF

L1L2 D4L1L2

  47
  71
  47
  71
  57.5
  92
127
  47
  73
  47
  73
  60
  96
132
  47
  73
  47
  73
  60
  96
132
  47
  73
  47
  73
  60
  96
132
  51
  73
  47
  73
  60
  96
132
  51
  73
  47
  73
  60
  96
132
  51
  76
  51
  76
  62.5
100
138

L3

11.5
11.5
12.0
12.0
12.0
12.0
12.0
11.6
11.6
12.0
12.0
12.0
12.0
12.0
11.7
11.7
12.0
12.0
12.0
12.0
12.0
11.8
11.8
12.0
12.0
12.0
12.0
12.0
11.9
11.9
12.0
12.0
12.0
12.0
12.0
12.0
12.0
12.0
12.0
12.0
12.0
12.0
12.1
12.1
13.0
13.0
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13.0

D4

  51
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  51
  76
  62.5
100
138
  51
  76
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  76
  62.5
100
138
  51
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  62.5
100
138
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  62.5
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138
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  78
  51
  78
  65
104
143
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  78
  51
  78
  65
104
143
  51
  78
  51
  78
  65
104
143

L3

 (mm)  (mm)



15

14
0°

øD
1(

h8
)

øD
4

L1

L2

L3

14
0°

øD
1(

h8
)

øD
4

L1

L2

L3

12.9

13.0

13.1

13.2

13.3

2
3
2
3
3
5
8
2
3
2
3
3
5
8
2
3
2
3
3
5
8
2
3
2
3
3
5
8
2
3
2
3
3
5
8

a

a

r

r

a

a

r

a

a

a

a

a

a

a

a

a

r

r

a

a

r

a

a

r

r

a

a

r

a

a

r

r

a

a

r

MWE1290SA
MWE1290MA
MWE1290SB
MWE1290MB
MWS1290MB
MWS1290LB
MWS1290X8DB
MWE1300SA
MWE1300MA
MWE1300SB
MWE1300MB
MWS1300MB
MWS1300LB
MWS1300X8DB
MWE1310SA
MWE1310MA
MWE1310SB
MWE1310MB
MWS1310MB
MWS1310LB
MWS1310X8DB
MWE1320SA
MWE1320MA
MWE1320SB
MWE1320MB
MWS1320MB
MWS1320LB
MWS1320X8DB
MWE1330SA
MWE1330MA
MWE1330SB
MWE1330MB
MWS1330MB
MWS1330LB
MWS1330X8DB

102
137
102
137
128
167
206
102
137
102
137
128
167
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218
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MWS1350MB
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MWS1350X8DB
MWE1360SA
MWE1360MA
MWE1360SB
MWE1360MB
MWS1360MB
MWS1360LB
MWS1360X8DB
MWE1370SA
MWE1370MA
MWE1370SB
MWE1370MB
MWS1370MB
MWS1370LB
MWS1370X8DB
MWE1380SA
MWE1380MA
MWE1380SB
MWE1380MB
MWS1380MB
MWS1380LB
MWS1380X8DB

13.4
13.4
14.0
14.0
14.0
14.0
14.0
13.5
13.5
14.0
14.0
14.0
14.0
14.0
13.6
13.6
14.0
14.0
14.0
14.0
14.0
13.7
13.7
14.0
14.0
14.0
14.0
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13.8
13.8
14.0
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14.0
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144
107
147
134
176
218
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147
134
176
218
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147
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147
134
176
218
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176
218
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57
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70
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54
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70

112
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54
86
54
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D1
(mm) (l/d) VP

15
TF

L1L2 D4L1L2
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  78
  51
  78
  65
104
143
  51
  78
  51
  78
  65
104
143
  51
  84
  54
  84
  67.5
108
149
  51
  84
  54
  84
  67.5
108
149
  54
  84
  54
  84
  67.5
108
149

L3
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12.9
13.0
13.0
13.0
13.0
13.0
13.0
13.0
13.0
13.0
13.0
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13.1
13.1
14.0
14.0
14.0
14.0
14.0
13.2
13.2
14.0
14.0
14.0
14.0
14.0
13.3
13.3
14.0
14.0
14.0
14.0
14.0

D4

  54
  84
  54
  84
  67.5
108
149
  54
  84
  54
  84
  67.5
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149
  54
  86
  54
  86
  70
112
154
  54
  86
  54
  86
  70
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  54
  86
  54
  86
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112
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D1

0 0 0 0
-0.018

0
-0.014 -0.022 -0.027 -0.033

MWE

MWS a

MWE/MWS

MWS &5.0

VP15TF

VP15TF

(mm)

MWS-SB/MB/LB/X8DB

10.0<D1≦18.03.0<D1≦6.0 6.0<D1≦10.0D1≦3.0 18.0<D1≦30.0

WSTAWSTARWSTAR

: r: a

 (mm)  (mm)



16

P.21P.20

13.9

14.0

14.1

14.2

14.3

14.4

14.5

2
3
2
3
3
5
8
2
3
2
3
3
5
8
2
3
2
3
3
5
8
2
3
2
3
3
5
8
2
3
2
3
3
5
8
2
3
2
3
3
5
8
2
3
2
3
3
5
8

a

a

a

a

a

a

r

a

a

a

a

a

a

a

a

a

a

a

a

a

r

a

a

r

r

a

a

a

r

a

r

r

a

a

r

r

a

r

r

a

a

r

a

a

a

a

a

a

a

MWE1390SA
MWE1390MA
MWE1390SB
MWE1390MB
MWS1390MB
MWS1390LB
MWS1390X8DB
MWE1400SA
MWE1400MA
MWE1400SB
MWE1400MB
MWS1400MB
MWS1400LB
MWS1400X8DB
MWE1410SA
MWE1410MA
MWE1410SB
MWE1410MB
MWS1410MB
MWS1410LB
MWS1410X8DB
MWE1420SA
MWE1420MA
MWE1420SB
MWE1420MB
MWS1420MB
MWS1420LB
MWS1420X8DB
MWE1430SA
MWE1430MA
MWE1430SB
MWE1430MB
MWS1430MB
MWS1430LB
MWS1430X8DB
MWE1440SA
MWE1440MA
MWE1440SB
MWE1440MB
MWS1440MB
MWS1440LB
MWS1440X8DB
MWE1450SA
MWE1450MA
MWE1450SB
MWE1450MB
MWS1450MB
MWS1450LB
MWS1450X8DB

107
147
107
147
134
176
218
107
147
107
147
134
176
218
111
151
111
153
140
185
225
111
151
111
153
140
185
225
111
151
111
153
140
185
225
111
151
111
153
140
185
225
111
151
111
153
140
185
225

54
86
54
86
70

112
154

54
86
54
86
70

112
154

56
89
59
92
75

120
165

56
89
59
92
75

120
165

56
89
59
92
75

120
165

56
89
59
92
75

120
165

56
89
59
92
75

120
165

D1
(mm) (l/d) VP

15
TF

14.6

14.7

14.8

14.9

15.0

15.1

15.2

2
3
2
3
3
5
8
2
3
2
3
3
5
8
2
3
2
3
3
5
8
2
3
2
3
3
5
8
2
3
2
3
3
5
8
2
3
2
3
3
5
8
2
3
2
3
3
5
8

r

a

r

r

a

a

a

r

a

r

r

a

a

r

r

a

r

r

a

a

r

r

a

r

r

a

a

r

a

a

a

a

a

a

a

r

a

r

r

a

a

r

a

a

r

r

a

a

r

MWE1460SA
MWE1460MA
MWE1460SB
MWE1460MB
MWS1460MB
MWS1460LB
MWS1460X8DB
MWE1470SA
MWE1470MA
MWE1470SB
MWE1470MB
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MWS1480MB
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MWS1480X8DB
MWE1490SA
MWE1490MA
MWE1490SB
MWE1490MB
MWS1490MB
MWS1490LB
MWS1490X8DB
MWE1500SA
MWE1500MA
MWE1500SB
MWE1500MB
MWS1500MB
MWS1500LB
MWS1500X8DB
MWE1510SA
MWE1510MA
MWE1510SB
MWE1510MB
MWS1510MB
MWS1510LB
MWS1510X8DB
MWE1520SA
MWE1520MA
MWE1520SB
MWE1520MB
MWS1520MB
MWS1520LB
MWS1520X8DB

14.6
14.6
15.0
15.0
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14.2
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15.0
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15.0
15.0
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 (mm)  (mm)
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MWS1590LB
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MWE1600SA
MWE1600MA
MWE1600SB
MWE1600MB
MWS1600MB
MWS1600LB
MWS1600X8DB
MWE1610SA
MWE1610MA
MWS1610MB
MWS1610LB
MWE1620SA
MWE1620MA
MWS1620MB
MWS1620LB
MWE1630SA
MWE1630MA
MWS1630MB
MWS1630LB

15.8
15.8
16.0
16.0
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16.0
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85
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D1
(mm) (l/d) VP

15
TF

L1L2 D4L1L2
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  77.5
124
171
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  77.5
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  77.5
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128
176
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176
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15.3
15.3
16.0
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16.0
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15.4
15.4
16.0
16.0
16.0
16.0
16.0
15.5
15.5
16.0
16.0
16.0
16.0
16.0

5.6
15.6
16.0
16.0
16.0
16.0
16.0
15.7
15.7
16.0
16.0
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16.0
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D4
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  96
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  96
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176
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  96
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  96
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176
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  96
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  80
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176
  60
102
  82.5
132
  60
102
  82.5
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  60
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  82.5
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L3

D1

0 0 0 0
-0.018

0
-0.014 -0.022 -0.027 -0.033

MWE

MWS a

MWE/MWS

MWS &5.0

VP15TF

VP15TF

(mm)

MWS-SB/MB/LB/X8DB

10.0<D1≦18.03.0<D1≦6.0 6.0<D1≦10.0D1≦3.0 18.0<D1≦30.0

WSTAWSTARWSTAR

: r: a

 (mm)  (mm)
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MWS1880MB
MWS1880LB
MWE1890SA
MWE1890MA
MWS1890MB
MWS1890LB
MWE1900SA
MWE1900MA
MWS1900MB
MWS1900LB
MWE1910SA
MWE1910MA
MWS1910MB
MWS1910LB
MWE1920SA
MWE1920MA
MWS1920MB
MWS1920LB
MWE1930SA
MWE1930MA
MWS1930MB
MWS1930LB
MWE1940SA
MWE1940MA
MWS1940MB
MWS1940LB
MWE1950SA
MWE1950MA
MWS1950MB
MWS1950LB
MWE1960SA
MWE1960MA
MWS1960MB
MWS1960LB

18.8
18.8
19.0
19.0
18.9
18.9
19.0
19.0
19.0
19.0
19.0
19.0
19.1
19.1
20.0
20.0
19.2
19.2
20.0
20.0
19.3
19.3
20.0
20.0
19.4
19.4
20.0
20.0
19.5
19.5
20.0
20.0
19.6
19.6
20.0
20.0

127
179
160
217
127
179
160
217
127
179
160
217
131
179
165
225
131
179
165
225
131
179
165
225
131
179
165
225
131
179
165
225
131
179
165
225

  64
114
  95
152
  64
114
  95
152
  64
114
  95
152
  66
114
  97.5
156
  66
114
  97.5
156
  66
114
  97.5
156
  66
114
  97.5
156
  66
114
  97.5
156
  66
114
100
160

64
114

95
152

64
114

95
152

64
114

95
152

66
114
100
160

66
114
100
160

66
114
100
160

66
114
100
160

66
114
100
160

66
114
100
160

D1
(mm) (l/d) VP

15
TF

D1
(mm) (l/d) VP

15
TF

L1L2 D4L1L2L3 D4 L3

D1

0 0 0 0
-0.018

0
-0.014 -0.022 -0.027 -0.033

MWE

MWS a

19.7

19.8

19.9

20.0

20.5

21.0

21.5

22.0

22.5

23.0

23.5

24.0

24.5

25.0

  66
114
100
160
  66
114
100
160
  66
114
100
160
  66
114
100
160
103
166
105
168
108
174
110
176
113
182
115
184
118
190
120
192
123
198
125
200

66
114
100
160

66
114
100
160

66
114
100
160

66
114
100
160
105
168
105
168
110
176
110
176
115
184
115
184
120
192
120
192
125
200
125
200

2
3
3
5
2
3
3
5
2
3
3
5
2
3
3
5
3
5
3
5
3
5
3
5
3
5
3
5
3
5
3
5
3
5
3
5

r

r

r

r

r

r

r

r

r

r

r

r

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

MWE1970SA
MWE1970MA
MWS1970MB
MWS1970LB
MWE1980SA
MWE1980MA
MWS1980MB
MWS1980LB
MWE1990SA
MWE1990MA
MWS1990MB
MWS1990LB
MWE2000SA
MWE2000MA
MWS2000MB
MWS2000LB
MWS2050MB
MWS2050LB
MWS2100MB
MWS2100LB
MWS2150MB
MWS2150LB
MWS2200MB
MWS2200LB
MWS2250MB
MWS2250LB
MWS2300MB
MWS2300LB
MWS2350MB
MWS2350LB
MWS2400MB
MWS2400LB
MWS2450MB
MWS2450LB
MWS2500MB
MWS2500LB

131
179
165
225
131
179
165
225
131
179
165
225
131
179
165
225
176
239
176
239
182
248
182
248
188
257
188
257
194
266
194
266
200
270
200
270

19.7
19.7
20.0
20.0
19.8
19.8
20.0
20.0
19.9
19.9
20.0
20.0
20.0
20.0
20.0
20.0
21.0
21.0
21.0
21.0
22.0
22.0
22.0
22.0
23.0
23.0
23.0
23.0
24.0
24.0
24.0
24.0
25.0
25.0
25.0
25.0

MWE/MWS

MWS &5.0

VP15TF

VP15TF

(mm)

MWS-SB/MB/LB/X8DB

10.0<D1≦18.03.0<D1≦6.0 6.0<D1≦10.0D1≦3.0 18.0<D1≦30.0

: r: a

WSTAWSTARWSTAR

 (mm)  (mm)



20

0.15
(0.10─0.20)

25
(15─30)

0.20
(0.10─0.25)

30
(15─35)

0.12
(0.05─0.15)

25
(15─30)

0.10
(0.05─0.15)

20
(15─25)

H

0.25
(0.15─0.40)

0.30
(0.20─0.40)

0.25
(0.20─0.40)

0.35
(0.25─0.40)

0.25
(0.20─0.40)

0.25
(0.15─0.30)

0.15
(0.10─0.20)

0.40
(0.20─0.80)

110
(70─130)

150
(90─170)

90
(50─110)

150
(110─160)

130
(80─140)

90
(50─120)

25
(15─30)

160
(100─170)

0.010
(0.005─0.015)

0.010
(0.005─0.015)

0.010
(0.005─0.015)

0.015
(0.008─0.02)

0.010
(0.005─0.015)

0.008
(0.005─0.01)

0.006
(0.004─0.008)

0.03
(0.02─0.05)

50
(40─60)

50
(40─60)

30
(20─40)

50
(40─60)

50
(40─60)

30
(20─40)

10
(5─15)

60
(50─80)

0.25
(0.15─0.30)

0.25
(0.20─0.35)

0.20
(0.15─0.30)

0.30
(0.20─0.35)

0.25
(0.20─0.35)

0.20
(0.10─0.25)

0.12
(0.05─0.15)

0.30
(0.20─0.50)

130
(80─140)

90
(60─110)

70
(40─90)

130
(100─140)

110
(70─120)

80
(40─120)

25
(15─30)

150
(100─170)

0.20
(0.15─0.25)

0.20
(0.15─0.30)

0.20
(0.15─0.25)

0.25
(0.15─0.30)

0.20
(0.15─0.25)

0.10
(0.05─0.15)

0.10
(0.05─0.15)

0.25
(0.20─0.35)

110
(50─120)

80
(40─90)

60
(30─80)

100
(70─120)

90
(50─100)

60
(20─100)

20
(10─25)

120
(80─150)

P

M

N

S

K

0.25
(0.15─0.30)

0.30
(0.20─0.35)

0.30
(0.20─0.35)

0.35
(0.20─0.40)

0.30
(0.15─0.35)

0.15
(0.10─0.20)

0.15
(0.10─0.20)

0.30
(0.20─0.35)

85
(55─115)

90
(55─120)

75
(45─90)

80
(50─95)

90
(60─130)

25
(15─30)

25
(15─30)

100
(90─110)

0.30
(0.20─0.35)

0.35
(0.20─0.40)

0.35
(0.20─0.40)

0.40
(0.30─0.45)

0.35
(0.20─0.40)

0.20
(0.10─0.25)

0.20
(0.10─0.25)

0.35
(0.20─0.40)

85
(55─115)

100
(60─130)

80
(50─90)

85
(55─95)

90
(60─130)

25
(15─30)

30
(25─35)

110
(100─120)

0.20
(0.15─0.25)

0.25
(0.15─0.35)

0.25
(0.15─0.30)

0.30
(0.20─0.35)

0.25
(0.15─0.35)

0.12
(0.05─0.15)

0.12
(0.05─0.15)

0.25
(0.15─0.30)

85
(45─120)

80
(45─115)

70
(45─85)

75
(50─90)

90
(50─120)

25
(15─30)

25
(15─30)

90
(80─100)

0.20
(0.15─0.30)

0.15
(0.15─0.20)

0.20
(0.15─0.25)

0.25
(0.15─0.30)

0.20
(0.15─0.30)

0.10
(0.05─0.15)

0.10
(0.05─0.15)

0.20
(0.10─0.25)

85
(35─100)

75
(35─80)

65
(35─80)

70
(40─85)

80
(40─95)

20
(15─30)

20
(10─25)

80
(70─90)

P

M

N

S

K

0.30
(0.20─0.40)

0.35
(0.20─0.40)

0.30
(0.20─0.40)

0.35
(0.25─0.40)

0.30
(0.20─0.40)

0.25
(0.15─0.30)

0.20
(0.10─0.25)

0.50
(0.20─1.00)

120
(90─140)

160
(100─180)

100
(60─110)

160
(120─170)

140
(100─150)

100
(60─120)

30
(25─35)

170
(100─180)

P

M

N

S

K

MWS

MWE

&3.0─&6.0 &6.0─&10.0 &10.0─&14.0

&0.50─&0.70

0.02
(0.01─0.03)

0.02
(0.01─0.03)

0.02
(0.01─0.03)

0.02
(0.01─0.03)

0.02
(0.01─0.03)

0.015
(0.008─0.02)

0.01
(0.005─0.02)

0.04
(0.03─0.06)

50
(40─60)

50
(40─60)

30
(20─40)

50
(40─60)

50
(40─60)

30
(20─40)

10
(5─15)

60
(50─80)

&0.70─&0.85

0.03
(0.02─0.05)

0.03
(0.02─0.05)

0.03
(0.02─0.05)

0.04
(0.02─0.06)

0.03
(0.02─0.05)

0.02
(0.01─0.03)

0.01
(0.005─0.02)

0.06
(0.04─0.08)

50
(40─60)

50
(40─60)

30
(20─40)

50
(40─60)

50
(40─60)

30
(20─40)

10
(5─15)

60
(50─80)

&0.86─&0.99

0.08
(0.04─0.12)

0.08
(0.04─0.12)

0.06
(0.02─0.10)

0.08
(0.04─0.12)

0.08
(0.04─0.12)

0.05
(0.02─0.10)

0.03
(0.01─0.05)

0.10
(0.05─0.15)

50
(40─60)

50
(40─60)

30
(20─40)

50
(40─60)

50
(40─60)

30
(20─40)

10
(5─15)

60
(50─80)

&1.0─&3.0

&3.0─&6.0 &6.0─&10.0 &10.0─&14.0 &14.0─&20.0

─

─

─

─

─

─

&14.0─&25.0

≦HB200

≦350MPa

≦450MPa

≦HB180

≦HB200

≦350MPa

≦450MPa

≦HB180

mm/revm/min mm/revm/min mm/revm/min

mm/revm/min mm/revm/min mm/revm/min mm/revm/min

1 &2
2 1 D1

3 WSTAR

≦HB200

≦350MPa

≦450MPa

≦HB180

mm/revm/min

mm/revm/min mm/revm/min mm/revm/min mm/revm/min

HB180─280

HB280─350

HB180─280

HB280─350

HB180─280

HB280─350

HRC40─60
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A
øD1

1D
1

y

y

MWE/MWS

MWS &3
a

a

≦3!m
l d 3 ZET1 MZEppppSB

MWE MWS

z

x

c

z

x

MWS

z MZE-SB
1D1 D1

x

0.5-1MPa
&5 2-3MPa

1.5-4.0l/min

0.03mmA D1 1.5

z

z

1) 

2) 

WSTAWSTARRWSTAR



P.29P.28

22

D1

─0.017
─0.031

─0.025
─0.043

─0.033
─0.055

─0.041
─0.068

3.0

10
15
20
25
30

MWS 0300X10DB
 0300X15DB
 0300X20DB
 0300X25DB
 0300X30DB

a

a

a

a

a

(mm) (l/d)
D1

VP
15

TF

D4L1L2L3

3.1

10
15
20
25
30

 0310X10DB
 0310X15DB
 0310X20DB
 0310X25DB
 0310X30DB

a

a

a

a

a

3.2

10
15
20
25
30

 0320X10DB
 0320X15DB
 0320X20DB
 0320X25DB
 0320X30DB

a

a

a

a

a

3.3

10
15
20
25
30

 0330X10DB
 0330X15DB
 0330X20DB
 0330X25DB
 0330X30DB

a

a

a

a

a

3.4

10
15
20
25
30

 0340X10DB
 0340X15DB
 0340X20DB
 0340X25DB
 0340X30DB

a

a

a

a

a

3.5

10
15
20
25
30

 0350X10DB
 0350X15DB
 0350X20DB
 0350X25DB
 0350X30DB

a

a

a

a

a

3.6

10
15
20
25
30

 0360X10DB
 0360X15DB
 0360X20DB
 0360X25DB
 0360X30DB

a

a

a

a

a

3
3
3
3
3
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

90
105
120
135
150

97
114
132
149
167

97
114
132
149
167

97
114
132
149
167

97
114
132
149
167

97
114
132
149
167
103
123
143
163
183

42
57
72
87

102
49
66
84

101
119

49
66
84

101
119

49
66
84

101
119

49
66
84

101
119

49
66
84

101
119

55
75
95

115
135

39
54
69
84
99
46
63
81
98

116
46
63
81
98

116
46
63
81
98

116
46
63
81
98

116
46
63
81
98

116
52
72
92

112
132

3.7

10
15
20
25
30

MWS 0370X10DB
 0370X15DB
 0370X20DB
 0370X25DB
 0370X30DB

a

a

a

a

a

(mm) (l/d)
D1

VP
15

TF

D4L1L2L3

3.8

10
15
20
25
30

 0380X10DB
 0380X15DB
 0380X20DB
 0380X25DB
 0380X30DB

a

a

a

a

a

3.9

10
15
20
25
30

 0390X10DB
 0390X15DB
 0390X20DB
 0390X25DB
 0390X30DB

a

a

a

a

a

4.0

10
15
20
25
30

 0400X10DB
 0400X15DB
 0400X20DB
 0400X25DB
 0400X30DB

a

a

a

a

a

4.1

10
15
20
25
30

 0410X10DB
 0410X15DB
 0410X20DB
 0410X25DB
 0410X30DB

a

a

a

a

a

4.2

10
15
20
25
30

 0420X10DB
 0420X15DB
 0420X20DB
 0420X25DB
 0420X30DB

a

a

a

a

a

4.3

10
15
20
25
30

 0430X10DB
 0430X15DB
 0430X20DB
 0430X25DB
 0430X30DB

a

a

a

a

a

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

103
123
143
163
183
103
123
143
163
183
103
123
143
163
183
103
123
143
163
183
112
134
157
179
202
112
134
157
179
202
112
134
157
179
202

55
75
95

115
135

55
75
95

115
135

55
75
95

115
135

55
75
95

115
135

62
84

107
129
152

62
84

107
129
152

62
84

107
129
152

52
72
92

112
132

52
72
92

112
132

52
72
92

112
132

52
72
92

112
132

59
81

104
126
149

59
81

104
126
149

59
81

104
126
149

MWSaaaDB

L3

L2

øD
1

L1

øD
4 

( h
6)

14
0°

(mm)

1 MWS-DB
2 MWS-DB &5.0

3.0<D1≦6.0 6.0<D1≦10.0 10.0<D1≦14.0D1≦3.0

WSTAWSTARWSTAR

 (mm) (mm)

: a



23

L3

L2

øD
1

L1

øD
4 

( h
6)

14
0°

D1

─0.017
─0.031

─0.025
─0.043

─0.033
─0.055

─0.041
─0.068

4.4

10
15
20
25
30

MWS 0440X10DB
 0440X15DB
 0440X20DB
 0440X25DB
 0440X30DB

a

a

a

a

a

(mm) (l/d)
D1

VP
15

TF

D4L1L2L3

4.5

10
15
20
25
30

 0450X10DB
 0450X15DB
 0450X20DB
 0450X25DB
 0450X30DB

a

a

a

a

a

4.6

10
15
20
25
30

 0460X10DB
 0460X15DB
 0460X20DB
 0460X25DB
 0460X30DB

a

a

a

a

a

4.7

10
15
20
25
30

 0470X10DB
 0470X15DB
 0470X20DB
 0470X25DB
 0470X30DB

a

a

a

a

a

4.8

10
15
20
25
30

 0480X10DB
 0480X15DB
 0480X20DB
 0480X25DB
 0480X30DB

a

a

a

a

a

4.9

10
15
20
25
30

 0490X10DB
 0490X15DB
 0490X20DB
 0490X25DB
 0490X30DB

a

a

a

a

a

5.0

10
15
20
25
30

 0500X10DB
 0500X15DB
 0500X20DB
 0500X25DB
 0500X30DB

a

a

a

a

a

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

112
134
157
179
202
112
134
157
179
202
118
143
168
193
218
118
143
168
193
218
118
143
168
193
218
118
143
168
193
218
118
143
168
193
218

62
84

107
129
152

62
84

107
129
152

68
93

118
143
168

68
93

118
143
168

68
93

118
143
168

68
93

118
143
168

68
93

118
143
168

59
81

104
126
149

59
81

104
126
149

65
90

115
140
165

65
90

115
140
165

65
90

115
140
165

65
90

115
140
165

65
90

115
140
165

5.1

10
15
20
25
30

MWS 0510X10DB
 0510X15DB
 0510X20DB
 0510X25DB
 0510X30DB

a

a

a

a

a

(mm) (l/d)
D1

VP
15

TF

D4L1L2L3

5.2

10
15
20
25
30

 0520X10DB
 0520X15DB
 0520X20DB
 0520X25DB
 0520X30DB

a

a

a

a

a

5.3

10
15
20
25
30

 0530X10DB
 0530X15DB
 0530X20DB
 0530X25DB
 0530X30DB

a

a

a

a

a

5.4

10
15
20
25
30

 0540X10DB
 0540X15DB
 0540X20DB
 0540X25DB
 0540X30DB

a

a

a

a

a

5.5

10
15
20
25
30

 0550X10DB
 0550X15DB
 0550X20DB
 0550X25DB
 0550X30DB

a

a

a

a

a

5.6

10
15
20
25
30

 0560X10DB
 0560X15DB
 0560X20DB
 0560X25DB
 0560X30DB

a

a

a

a

a

5.7

10
15
20
25
30

 0570X10DB
 0570X15DB
 0570X20DB
 0570X25DB
 0570X30DB

a

a

a

a

a

6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6

127
154
182
209
237
127
154
182
209
237
127
154
182
209
237
127
154
182
209
237
127
154
182
209
237
133
163
193
223
253
133
163
193
223
253

75
102
130
157
185

75
102
130
157
185

75
102
130
157
185

75
102
130
157
185

75
102
130
157
185

81
111
141
171
201

81
111
141
171
201

72
99

127
154
182

72
99

127
154
182

72
99

127
154
182

72
99

127
154
182

72
99

127
154
182

78
108
138
168
198

78
108
138
168
198

MWSaaaDB

: a

(mm)

1 MWS-DB
2 MWS-DB &5.0

3.0<D1≦6.0 6.0<D1≦10.0 10.0<D1≦14.0D1≦3.0

WSTAWSTARWSTAR

 (mm) (mm)
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24

5.8

10
15
20
25
30

MWS 0580X10DB
 0580X15DB
 0580X20DB
 0580X25DB
 0580X30DB

a

a

a

a

a

(mm) (l/d)
D1

VP
15

TF

D4L1L2L3

5.9

10
15
20
25
30

 0590X10DB
 0590X15DB
 0590X20DB
 0590X25DB
 0590X30DB

a

a

a

a

a

6.0

10
15
20
25
30

 0600X10DB
 0600X15DB
 0600X20DB
 0600X25DB
 0600X30DB

a

a

a

a

a

6.1

10
15
20
25
30

 0610X10DB
 0610X15DB
 0610X20DB
 0610X25DB
 0610X30DB

a

a

a

a

a

6.2

10
15
20
25
30

 0620X10DB
 0620X15DB
 0620X20DB
 0620X25DB
 0620X30DB

a

a

a

a

a

6.3

10
15
20
25
30

 0630X10DB
 0630X15DB
 0630X20DB
 0630X25DB
 0630X30DB

a

a

a

a

a

6.4

10
15
20
25
30

 0640X10DB
 0640X15DB
 0640X20DB
 0640X25DB
 0640X30DB

a

a

a

a

a

6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7

133
163
193
223
253
133
163
193
223
253
133
163
193
223
253
141
173
206
238
271
141
173
206
238
271
141
173
206
238
271
141
173
206
238
271

81
111
141
171
201

81
111
141
171
201

81
111
141
171
201

88
120
153
185
218

88
120
153
185
218

88
120
153
185
218

88
120
153
185
218

78
108
138
168
198

78
108
138
168
198

78
108
138
168
198

85
117
150
182
215

85
117
150
182
215

85
117
150
182
215

85
117
150
182
215

6.5

10
15
20
25
30

 0650X10DB
 0650X15DB
 0650X20DB
 0650X25DB
 0650X30DB

a

a

a

a

a

141
173
206
238
271

88
120
153
185
218

85
117
150
182
215

6.6

10
15
20
25
30

 0660X10DB
 0660X15DB
 0660X20DB
 0660X25DB
 0660X30DB

a

a

a

a

a

147
182
217
252
287

94
129
164
199
234

91
126
161
196
231

6.7

10
15
20
25
30

 0670X10DB
 0670X15DB
 0670X20DB
 0670X25DB
 0670X30DB

a

a

a

a

a

147
182
217
252
287

94
129
164
199
234

91
126
161
196
231

6.8

10
15
20
25
30

MWS 0680X10DB
 0680X15DB
 0680X20DB
 0680X25DB
 0680X30DB

a

a

a

a

a

(mm) (l/d)
D1

VP
15

TF

D4L1L2L3

6.9

10
15
20
25
30

 0690X10DB
 0690X15DB
 0690X20DB
 0690X25DB
 0690X30DB

a

a

a

a

a

7.0

10
15
20
25
30

 0700X10DB
 0700X15DB
 0700X20DB
 0700X25DB
 0700X30DB

a

a

a

a

a

7.1

10
15
20
25
30

 0710X10DB
 0710X15DB
 0710X20DB
 0710X25DB
 0710X30DB

a

a

a

a

a

7.2

10
15
20
25
30

 0720X10DB
 0720X15DB
 0720X20DB
 0720X25DB
 0720X30DB

a

a

a

a

a

7.3

10
15
20
25
30

 0730X10DB
 0730X15DB
 0730X20DB
 0730X25DB
 0730X30DB

a

a

a

a

a

7.4

10
15
20
25
30

 0740X10DB
 0740X15DB
 0740X20DB
 0740X25DB
 0740X30DB

a

a

a

a

a

7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8

147
182
217
252
287
147
182
217
252
287
147
182
217
252
287
155
192
230
267
305
155
192
230
267
305
155
192
230
267
305
155
192
230
267
305

94
129
164
199
234

94
129
164
199
234

94
129
164
199
234
101
138
176
213
251
101
138
176
213
251
101
138
176
213
251
101
138
176
213
251

91
126
161
196
231

91
126
161
196
231

91
126
161
196
231

98
135
173
210
248

98
135
173
210
248

98
135
173
210
248

98
135
173
210
248

7.5

10
15
20
25
30

 0750X10DB
 0750X15DB
 0750X20DB
 0750X25DB
 0750X30DB

a

a

a

a

a

155
192
230
267
305

101
138
176
213
251

98
135
173
210
248

7.6

10
15
20
25
30

 0760X10DB
 0760X15DB
 0760X20DB
 0760X25DB
 0760X30DB

a

a

a

a

a

161
201
241
281
321

107
147
187
227
267

104
144
184
224
264

7.7

10
15
20
25
30

 0770X10DB
 0770X15DB
 0770X20DB
 0770X25DB
 0770X30DB

a

a

a

a

a

161
201
241
281
321

107
147
187
227
267

104
144
184
224
264

 (mm) (mm)



25

L3

L2

øD
1

L1

øD
4 

( h
6)

14
0°

D1

─0.017
─0.031

─0.025
─0.043

─0.033
─0.055

─0.041
─0.068

7.8

10
15
20
25
30

MWS 0780X10DB
 0780X15DB
 0780X20DB
 0780X25DB
 0780X30DB

a

a

a

a

a

(mm) (l/d)
D1

VP
15

TF

D4L1L2L3

7.9

10
15
20
25
30

 0790X10DB
 0790X15DB
 0790X20DB
 0790X25DB
 0790X30DB

a

a

a

a

a

8.0

10
15
20
25
30

 0800X10DB
 0800X15DB
 0800X20DB
 0800X25DB
 0800X30DB

8.1

10
15
20
25
30

 0810X10DB
 0810X15DB
 0810X20DB
 0810X25DB
 0810X30DB

8.2

10
15
20
25
30

 0820X10DB
 0820X15DB
 0820X20DB
 0820X25DB 
 0820X30DB

8.3

10
15
20
25
30

 0830X10DB
 0830X15DB
 0830X20DB
 0830X25DB
 0830X30DB

8.4

 0840X10DB
 0840X15DB
 0840X20DB
 0840X25DB
 0840X30DB

8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9

161
201
241
281
321
161
201
241
281
321
161
201
241
281
321
169
211
254
296
339
169
211
254
296
339
169
211
254
296
339
169
211
254
296
339

107
147
187
227
267
107
147
187
227
267
107
147
187
227
267
114
156
199
241
284
114
156
199
241
284
114
156
199
241
284
114
156
199
241
284

104
144
184
224
264
104
144
184
224
264
104
144
184
224
264
111
153
196
238
281
111
153
196
238
281
111
153
196
238
281
111
153
196
238
281

10
15
20
25
30

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

8.5

10
15
20
25
30

MWS0850X10DB
 0850X15DB
 0850X20DB
 0850X25DB
 0850X30DB

a

a

a

a

a

(mm) (l/d)
D1

VP
15

TF

D4L1L2L3

8.6

 0860X10DB
 0860X15DB
 0860X20DB
 0860X25DB
 0860X30DB

a

a

a

a

a

8.7

8.8

8.9

9.0

9.1

9
9
9
9
9

169
211
254
296
339

114
156
199
241
284

111
153
196
238
281

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

10
15
20
25
30

9
9
9
9
9

175
220
265
310
355

120
165
210
255
300

117
162
207
252
297

 0870X10DB
 0870X15DB
 0870X20DB
 0870X25DB
 0870X30DB

10
15
20
25
30

9
9
9
9
9

175
220
265
310
355

120
165
210
255
300

117
162
207
252
297

 0880X10DB
 0880X15DB
 0880X20DB
 0880X25DB
 0880X30DB

10
15
20
25
30

9
9
9
9
9

175
220
265
310
355

120
165
210
255
300

117
162
207
252
297

 0890X10DB
 0890X15DB
 0890X20DB
 0890X25DB
 0890X30DB

10
15
20
25
30

9
9
9
9
9

175
220
265
310
355

120
165
210
255
300

117
162
207
252
297

 0900X10DB
 0900X15DB
 0900X20DB
 0900X25DB
 0900X30DB

10
15
20
25
30

9
9
9
9
9

175
220
265
310
355

120
165
210
255
300

117
162
207
252
297

 0910X10DB
 0910X15DB
 0910X20DB
 0910X25DB
 0910X30DB

10
15
20
25
30

10
10
10
10
10

182
229
277
324
372

127
174
222
269
317

124
171
219
266
314

MWSaaaDB

: a

(mm)

1 MWS-DB
2 MWS-DB &5.0

3.0<D1≦6.0 6.0<D1≦10.0 10.0<D1≦14.0D1≦3.0

WSTAWSTARWSTAR

 (mm) (mm)
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a

a

a

a

11.3

10
15
20
25

a

a

a

a

11.2

10
15
20
25

a

a

a

a

11.1

10
15
20
25

a

a

a

a

11.0

10
15
20
25

a

a

a

a

10.9

10
15
20
25

a

a

a

a

10.8

10
15
20
25

a

a

a

a

10.7

10
15
20
25

a

a

a

a

10.6

10
15
20
25

a

a

a

a

10.5

10
15
20
25

a

a

a

a

10.4

10
15
20
25

a

a

a

a

10.3

10
15
20
25
30

MWS 0920X10DB
 0920X15DB
 0920X20DB
 0920X25DB
 0920X30DB

a

a

a

a

a

(mm) (l/d)
D1

VP
15

TF

D4L1L2L3

10
15
20
25
30

 0930X10DB
 0930X15DB
 0930X20DB
 0930X25DB
 0930X30DB

a

a

a

a

a

 0940X10DB
 0940X15DB
 0940X20DB
 0940X25DB
 0940X30DB
 0950X10DB
 0950X15DB
 0950X20DB
 0950X25DB
 0950X30DB
 0960X10DB
 0960X15DB
 0960X20DB
 0960X25DB
 0960X30DB
 0970X10DB
 0970X15DB
 0970X20DB
 0970X25DB
 0970X30DB

10
10
10
10
10

182
229
277
324
372

127
174
222
269
317

124
171
219
266
314

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

10
10
10
10
10

182
229
277
324
372

127
174
222
269
317

124
171
219
266
314

10
15
20
25
30

10
10
10
10
10

182
229
277
324
372

127
174
222
269
317

124
171
219
266
314

10
15
20
25
30

10
10
10
10
10

182
229
277
324
372

127
174
222
269
317

124
171
219
266
314

10
15
20
25
30

130
180
230
280
330

10
10
10
10
10

188
238
288
338
388

133
183
233
283
333

10
15
20
25
30

10
10
10
10
10

188
238
288
338
388

133
183
233
283
333

130
180
230
280
330

10
15
20
25
30

 0980X10DB
 0980X15DB
 0980X20DB
 0980X25DB
 0980X30DB

10
10
10
10
10

188
238
288
338
388

133
183
233
283
333

130
180
230
280
330

10
15
20
25
30

a

a

a

a

a

 0990X10DB
 0990X15DB
 0990X20DB
 0990X25DB
 0990X30DB

10
10
10
10
10

188
238
288
338
388

133
183
233
283
333

130
180
230
280
330

9.2

9.3

9.4

9.5

9.6

9.7

9.8

9.9

10.0

10
15
20
25
30

a

a

a

a

a

 1000X10DB
 1000X15DB
 1000X20DB
 1000X25DB
 1000X30DB

10
10
10
10
10

188
238
288
338
388

133
183
233
283
333

130
180
230
280
330

10.1

10
15
20
25

a

a

a

a

 

 1010X10DB
 1010X15DB
 1010X20DB
 1010X25DB

11
11
11
11

201
253
306
358

140
192
245
297

137
189
242
294

10
15
20
25

a

a

a

a

(mm) (l/d)
D1

VP
15

TF

D4L1L2L3

10.2

10
15
20
25

 1030X10DB
 1030X15DB
 1030X20DB
 1030X25DB

11
11
11
11

201
253
306
358

140
192
245
297

137
189
242
294

MWS1020X10DB
 1020X15DB
 1020X20DB
 1020X25DB

11
11
11
11

201
253
306
358

140
192
245
297

137
189
242
294

 1040X10DB
 1040X15DB
 1040X20DB
 1040X25DB

11
11
11
11

201
253
306
358

140
192
245
297

137
189
242
294

 1050X10DB
 1050X15DB
 1050X20DB
 1050X25DB

11
11
11
11

201
253
306
358

140
192
245
297

137
189
242
294

 1060X10DB
 1060X15DB
 1060X20DB
 1060X25DB

11
11
11
11

207
262
317
372

146
201
256
311

143
198
253
308

 1070X10DB
 1070X15DB
 1070X20DB
 1070X25DB

11
11
11
11

207
262
317
372

146
201
256
311

143
198
253
308

  1080X10DB
 1080X15DB
 1080X20DB
 1080X25DB

11
11
11
11

207
262
317
372

146
201
256
311

143
198
253
308

 1090X10DB
 1090X15DB
 1090X20DB
 1090X25DB

11
11
11
11

207
262
317
372

146
201
256
311

143
198
253
308

 1100X10DB
 1100X15DB
 1100X20DB
 1100X25DB

11
11
11
11

207
262
317
372

146
201
256
311

143
198
253
308

 1110X10DB
 1110X15DB
 1110X20DB
 1110X25DB

12
12
12
12

215
272
330
387

153
210
268
325

150
207
265
322

 1120X10DB
 1120X15DB
 1120X20DB
 1120X25DB

12
12
12
12

215
272
330
387

153
210
268
325

150
207
265
322

 1130X10DB
 1130X15DB
 1130X20DB
 1130X25DB

12
12
12
12

215
272
330
387

153
210
268
325

150
207
265
322

 (mm) (mm)



27

L3

L2

øD
1

L1

øD
4 

( h
6)

14
0°

12.5
10
15
20

a

a

a

12.0

10
15
20
25

a

a

a

a

11.9

10
15
20
25

a

a

a

a

11.8

10
15
20
25

a

a

a

a

11.7

10
15
20
25

a

a

a

a

11.6

a

a

a

a

11.5

10
15
20
25

a

a

a

a

D1

─0.017
─0.031

─0.025
─0.043

─0.033
─0.055

─0.041
─0.068

11.4

10
15
20
25

a

a

a

a

(mm) (l/d)
D1

VP
15

TF

D4L1L2L3

MWS1140X10DB
 1140X15DB
 1140X20DB
 1140X25DB

12
12
12
12

215
272
330
387

153
210
268
325

150
207
265
322

 1150X10DB
 1150X15DB
 1150X20DB
 1150X25DB

12
12
12
12

215
272
330
387

153
210
268
325

150
207
265
322

 1160X10DB
 1160X15DB
 1160X20DB
 1160X25DB

12
12
12
12

221
281
341
401

159
219
279
339

156
216
276
336

10
15
20
25

 1170X10DB
 1170X15DB
 1170X20DB
 1170X25DB

12
12
12
12

221
281
341
401

159
219
279
339

156
216
276
336

 1180X10DB
 1180X15DB
 1180X20DB
 1180X25DB

12
12
12
12

221
281
341
401

159
219
279
339

156
216
276
336

 1190X10DB
 1190X15DB
 1190X20DB
 1190X25DB

12
12
12
12

221
281
341
401

159
219
279
339

156
216
276
336

 1200X10DB
 1200X15DB
 1200X20DB
 1200X25DB

12
12
12
12

221
281
341
401

159
219
279
339

156
216
276
336

12.1
10
15
20

r

r

r

 1210X10DB
 1210X15DB
 1210X20DB

13
13
13

229
291
354

166
228
291

163
225
288

12.2
10
15
20

r

r

r

 1220X10DB
 1220X15DB
 1220X20DB

13
13
13

229
291
354

166
228
291

163
225
288

12.3
10
15
20

r

r

r

(mm) (l/d)
D1

VP
15

TF

D4L1L2L3

MWS1230X10DB
 1230X15DB
 1230X20DB

13
13
13

229
291
354

166
228
291

163
225
288

12.4
10
15
20

r

r

r

 1240X10DB
 1240X15DB
 1240X20DB

13
13
13

229
291
354

166
228
291

163
225
288

 1250X10DB
 1250X15DB
 1250X20DB

13
13
13

229
291
354

166
228
291

163
225
288

 1260X10DB
 1260X15DB
 1260X20DB
 1270X10DB
 1270X15DB
 1270X20DB
 1280X10DB
 1280X15DB
 1280X20DB
 1290X10DB
 1290X15DB
 1290X20DB
 1300X10DB
 1300X15DB
 1300X20DB
 1310X10DB
 1310X15DB
 1310X20DB
 1320X10DB
 1320X15DB
 1320X20DB

13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
14
14
14
14
14
14

235
300
365
235
300
365
235
300
365
235
300
365
235
300
365
243
310
378
243
310
378

172
237
302
172
237
302
172
237
302
172
237
302
172
237
302
179
246
314
179
246
314

169
234
299
169
234
299
169
234
299
169
234
299
169
234

 299
176
243
311
176
243
311

 1330X10DB
 1330X15DB
 1330X20DB

14
14
14

243
310
378

179
246
314

176
243
311

12.6

12.7

12.8

12.9

13.0

13.1

13.2

13.3

10
15
20

r

r

r

10
15
20

r

r

r

10
15
20

r

r

r

10
15
20

r

r

r

10
15
20

r

r

r

10
15
20

a

a

a

10
15
20

r

r

r

10
15
20

r

r

r

MWSaaaDB

(mm)

1 MWS-DB
2 MWS-DB &5.0

3.0<D1≦6.0 6.0<D1≦10.0 10.0<D1≦14.0D1≦3.0

: r: a

WSTAWSTARWSTAR

 (mm) (mm)
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28

10
15
20

r

r

r

(mm) (l/d)
D1

VP
15

TF

D4L1L2L3

13.4
MWS 1340X10DB
 1340X15DB
 1340X20DB

14
14
14

243
310
378

179
246
314

176
243
311

13.5

13.6

13.7

 1350X10DB
 1350X15DB
 1350X20DB

14
14
14

243
310
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ISO 9001:2000
(JSAQ080)

, ISO 14001:1996
(JSAE036)

ISO 9001:2000
(JSAQ094)

The Scope of the Registration:
Design, Development  and 
Production of Cemented 
Carbide Tools and Carbide 
Blanks

The Scope of the Registration:
Design, Development and 
Production of Cutting Tools, 
Wear-resistant Tools, Rock
Drilling Tools, Cemented 
Carbide Blanks and Coated 
Products
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