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NACHI

NACHI

1. Fa

0.6

0.6Fr NACHI

2. 

NACHI

3. 

0.02Cr

4. 

EX EX1 E E2 E AEX AX A2X AX

239 20,26,
44  /1060 28  40

230 20  36 38  /1000 20  36 38  48

240 24  36
38  /600,
/670,/800 24  36

231 20  34 36  /800 20  34 36  48

241 22  32 36  /500 22  34

222 05  30 32 32 34  68 05  30 32

232 18,20 30 16,17,19 32  /600 20  30 32  40

213 11  22 04 10,24 06  22

223 08  26 28  60 07  26 28, 30

1
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NACHI

22330E W33

22330E W20

W33 

W20 

A

B B

du

D

du

D

2
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 : mm

24
30
40
50
65
80

100
120
140
160
180
200
225
250
280
315
355
400
450
500
560
630
710
800
900

1000
1120

30
40
50
65
80

100
120
140
160
180
200
225
250
280
315
355
400
450
500
560
630
710
800
900

1000
1120
1250

0.015
0.020
0.025
0.030
0.040
0.045
0.050
0.065
0.075
0.080
0.090
0.100
0.110
0.120
0.130
0.150
0.170
0.200
0.210
0.240
0.260
0.300
0.340
0.370
0.410
0.450
0.490

0.020
0.025
0.030
0.040
0.050
0.060
0.070
0.090
0.100
0.110
0.130
0.140
0.150
0.170
0.190
0.210
0.230
0.260
0.280
0.320
0.350
0.400
0.450
0.500
0.550
0.600
0.650

0.3
0.35
0.34
0.45
0.6
0.7
0.75
1.1
1.2
1.3
1.4
1.6
1.7
1.9
2.0
2.4
2.6
3.1
3.3
3.7
4.0
4.6
5.3
5.7
6.3
6.8
7.4

0.35
0.4
0.45
0.6
0.75
0.9
1.1
1.4
1.6
1.7
2.0
2.2
2.4
2.7
3.0
3.3
3.6
4.0
4.4
5.0
5.4
6.2
7.0
7.8
8.5
9.0
9.8

(1) 

  ---
  ---
  ---
  ---
  ---
  1.7
  1.9
  2.7
  3.0
  3.2
  3.5
  4.0
  4.2
  4.7
  5.0
  6.0
  6.5
  7.7
  8.2
  9.2
10
11.5
13.3
14.3
15.8
17
18.5

  ---
  ---
  ---
  ---
  ---
  2.2
  2.7
  3.5
  4.0
  4.2
  5.0
  5.5
  6.0
  6.7
  7.5
  8.2
  9.0
10
11
12.5
13.5
15.5
17.5
19.5
21
23
25

0.015
0.015
0.020
0.025
0.025
0.035
0.050
0.055
0.055
0.060
0.070
0.080
0.090
0.100
0.110
0.120
0.130
0.130
0.160
0.170
0.200
0.210
0.230
0.270
0.300
0.320
0.340

0.020
0.025
0.030
0.035
0.040
0.050
0.065
0.080
0.090
0.100
0.100
0.120
0.130
0.140
0.150
0.170
0.190
0.200
0.230
0.250
0.290
0.310
0.350
0.390
0.430
0.480
0.540

C3 C4

0.035
0.040
0.050
0.055
0.070
0.080
0.100
0.110
0.130
0.150
0.160
0.180
0.200
0.220
0.240
0.260
0.290
0.310
0.350
0.360
0.410
0.450
0.510
0.570
0.640
0.700
0.770

1 : 12 1 : 30

Incl.Over

d

(2)

(1)

(2)

– 0.5

–

3
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0,1,2,3,4

4
0 6 45

 (2)  (2)

Over Incl.

d
(mm)

mpd sd

5
4

0
6

5
4

 (3)
 (4)

0

Over Incl.

d
(mm)

 (3)

s( s)B C VBs( VCs)

6 5 4
0
6

 ( 1 ) 0.6
 2.5
10
18
30
50
80

120
150
180
250
315
400
500
630
800

1000
1250
1600

  2.5
10
18
30
50
80

120
150
180
250
315
400
500
630
800

1000
1250
1600
2000

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

-- 8
-- 8
-- 8
-- 10
-- 12
-- 15
-- 20
-- 25
-- 25
-- 30
-- 35
-- 40
-- 45
-- 50
-- 75
-- 100
-- 125
-- 160
-- 200

0
0
0
0
0
0
0
0
0
0
0
0
0
0
---
---
---
---
---

-- 7
-- 7
-- 7
-- 8

-- 10
-- 12
-- 15
-- 18
-- 18
-- 22
-- 25
-- 30
-- 35
-- 40
---
---
---
---
---

0
0
0
0
0
0
0
0
0
0
0
0
---
---
---
---
---
---
---

-- 5
-- 5
-- 5
-- 6
-- 8
-- 9

-- 10
-- 13
-- 13
-- 15
-- 18
-- 23
---
---
---
---
---
---
---

0
0
0
0
0
0
0
0
0
0
---
---
---
---
---
---
---
---
---

-- 4
-- 4
-- 4
-- 5
-- 6
-- 7
-- 8

-- 10
-- 10
-- 12
---
---
---
---
---
---
---
---
---

0
0
0
0
0
0
0
0
0
0
---
---
---
---
---
---
---
---
---

-- 4
-- 4
-- 4
-- 5
-- 6
-- 7
-- 8
-- 10
-- 10
-- 12
---
---
---
---
---
---
---
---
---

 0.6
 2.5
10
18
30
50
80

120
150
180
250
315
400
500
630
800

1000
1250
1600

  2.5
10
18
30
50
80

120
150
180
250
315
400
500
630
800

1000
1250
1600
2000

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

-- 40

-- 120

-- 120

-- 120

-- 120

-- 150

-- 200

-- 250

-- 250

-- 300

-- 350

-- 400

-- 450

-- 500

-- 750

-- 1000

-- 1250

-- 1600

-- 2000

0

0

0

0

0

0

0

0

0

0

0

0

---
---
---
---
---
---
---

-- 40

-- 40

-- 80

-- 120

-- 120

-- 150

-- 200

-- 250

-- 250

-- 300

-- 350

-- 400

---
---
---
---
---
---
---

---
0

0

0

0

0

0

0

0

0

0

0

---
---
---
---
---
---
---

---
-- 250

-- 250

-- 250

-- 250

-- 380

-- 380

-- 500

-- 500

-- 500

-- 500

-- 630

---
---
---
---
---
---
---

0

0

0

0

0

0

0

0

0

0

0

0

---
---
---
---
---
---
---

-- 250

-- 250

-- 250

-- 250

-- 250

-- 250

-- 380

-- 380

-- 380

-- 500

-- 500

-- 630

---
---
---
---
---
---
---

 ( 1 ) 12

15

20

20

20

25

25

30

30

30

35

40

50

60

70

80

100  

120  

140  

12

15

20

20

20

25

25

30

30

30

35

40

45

50

---
---
---
---
---

5

5

5

5

5

6

7

8

8

10

13

15

---
---
---
---
---
---
---

2.5

2.5

2.5

2.5

3

4

4

5

5

6

---
---
---
---
---
---
---
---
---

(1) 0.6

(2)

(3) 5 4 2 7

(4)

(5)

1.2 r(max)

4
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:    m

0

7,8,9

(2)

Vd p

Over Incl.

d
(mm)

0,1 2,3,4 7,8,9 0,1 2,3,4

6 5

(2)

Vd mp

7,8,9 0,1,2,3,4
0 6 5 4

4

7,8,9 0,1,2,3,4

Over Incl.

d
(mm)0 6 5 4 5 4 5 4

Kia Sd Sia (5)

 ( 1 ) 0.6

 2.5

10

18

30

50

80

120

150

180

250

315

400

500

630

800

1000

1250

1600

  2.5

10

18

30

50

80

120

150

180

250

315

400

500

630

800

1000

1250

1600

2000

10

10

10

13

15

19

25

31

31

38

44

50

56

63

---

---

---

---

---

  8

  8

  8

10

12

19

25

31

31

38

44

50

56

63

---

---

---

---

---

  6

  6

  6

  8

  9

11

15

19

19

23

26

30

34

38

---

---

---

---

---

  9

  9

  9

10

13

15

19

23

23

28

31

38

44

50

---

---

---

---

---

  7

  7

  7

  8

10

15

19

23

23

28

31

38

44

50

---

---

---

---

---

  5

  5

  5

  6

  8

  9

11

14

14

17

19

23

26

30

---

---

---

---

---

  5

  5

  5

  6

  8

  9

10

13

13

15

18

23

---

---

---

---

---

---

---

  4

  4

  4

  5

  6

  7

  8

10

10

12

14

18

---

---

---

---

---

---

---

  4

  4

  4

  5

  6

  7

  8

10

10

12

---

---

---

---

---

---

---

---

---

3

3

3

4

5

5

6

8

8

9

---

---

---

---

---

---

---

---

---

  6

  6

  6

  8

  9

11

15

19

19

23

26

30

34

38

---

---

---

---

---

  5

  5

  5

  6

  8

  9

11

14

14

17

19

23

26

30

---

---

---

---

---

  3

  3

  3

  3

  4

  5

  5

  7

  7

  8

  9

12

---

---

---

---

---

---

---

2   

2   

2   

2.5

3   

3.5

4   

5   

5   

6   

---

---

---

---

---

---

---

---

---

 0.6

 2.5

10

18

30

50

80

120

150

180

250

315

400

500

630

800

1000

1250

1600

  2.5

10

18

30

50

80

120

150

180

250

315

400

500

630

800

1000

1250

1600

2000

 ( 1 )10
10
10
13
15
20
25
30
30
40
50
60
65
70
80
90

100
120
140

  5
  6
  7
  8
10
10
13
18
18
20
25
30
35
40
---
---
---
---
---

4
4
4
4
5
5
6
8
8

10
13
15
---
---
---
---
---
---
---

2.5
2.5
2.5
3
4
4
5
6
6
8
---
---
---
---
---
---
---
---
---

7
7
7
8
8
8
9

10
10
11
13
15
---
---
---
---
---
---
---

3
3
3
4
4
5
5
6
6
7
---
---
---
---
---
---
---
---
---

7
7
7
8
8
8
9

10
10
13
15
20
---
---
---
---
---
---
---

3
3
3
4
4
5
5
7
7
8
---
---
---
---
---
---
---
---
---

:    m

5
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0,1,2,3,4

Over Incl.

D
(mm)

Over Incl.

 ( 1 )  2.5

6

18

30

50

80

120

150

180

250

315

400

500

630

800

1000

1250

1600

2000

6

18

30

50

80

120

150

180

250

315

400

500

630

800

1000

1250

1600

2000

2500

5
5
6
7
8

10
11
13
15
18
20
23
25
30
---
---
---
---
---

2
2
2.5
3
3.5
4
5
5
6
7
8
---
---
---
---
---
---
---
---

3
3
3
4
5
5
6
7
8
9

10
12
14
18
---
---
---
---
---

8
8
9

10
13
18
20
23
25
30
35
40
50
60
75
---
---
---
---

3
3
4
5
5
6
7
8

10
11
13
---
---
---
---
---
---
---
---

15
15
15
20
25
35
40
45
50
60
70
80

100
120
140
160
190
220
250

5
5
6
7
8

10
11
14
15
19
21
25
29
34
45
---
---
---
---

6
6
7
8

10
11
14
19
23
26
30
34
38
55
75
---
---
---
---

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

 ( 1 )  2.5

6

18

30

50

80

120

150

180

250

315

400

500

630

800

1000

1250

1600

2000

6

18

30

50

80

120

150

180

250

315

400

500

630

800

1000

1250

1600

2000

2500

-- 8
-- 8
-- 9
-- 11

-- 13

-- 15

-- 18

-- 25

-- 30

-- 35

-- 40

-- 45

-- 50

-- 75

-- 100

-- 125

-- 160

-- 200

-- 250

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

---
---
---
---

-- 7
-- 7
-- 8
-- 9

-- 11

-- 13

-- 15

-- 18

-- 20

-- 25

-- 28

-- 33

-- 38

-- 45

-- 60

---
---
---
---

0

0

0

0

0

0

0

0

0

0

0

0

0

0

---
---
---
---
---

-- 5
-- 5
-- 6
-- 7
-- 9

-- 10

-- 11

-- 13

-- 15

-- 18

-- 20

-- 23

-- 28

-- 35

---
---
---
---
---

0

0

0

0

0

0

0

0

0

0

0

---
---
---
---
---
---
---
---

-- 4
-- 4
-- 5
-- 6
-- 7
-- 8
-- 9

-- 10

-- 11

-- 13

-- 15

---
---
---
---
---
---
---
---

0

0

0

0

0

0

0

0

0

0

0

---
---
---
---
---
---
---
---

-- 4
-- 4
-- 5
-- 6
-- 7
-- 8
-- 9
-- 10

-- 11

-- 13

-- 15

---
---
---
---
---
---
---
---

mpD sD

0 6 45
4

D 
(mm)

Kea
2

VDmp
0 6 5 4 0 6 5 4

(1) 0.6

(2)

(3)

(4) 0 6 4

1.2 r(max)

6
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:    m

7,8,9 0,1 0,1

Over Incl.

2,3,4 2,3,4 2,3,47,8,9 7,8,9 7,8,90,1,2,3,4 0,1,2,3,4 0,1,2,3,4

Over Incl.

4
4
4
4
4
5
5
5
7
8

10
---
---
---
---
---
---
---
---

8
8
8
8
8
9

10
10
11
13
13
15
18
20
---
---
---
---
---

8
8
8
8

10
11
13
14
15
18
20
23
25
30
---
---
---
---
---

5
5
5
5
6
8
8
8

10
11
13
15
18
20
 ---
---
---
---
---

2.5
2.5
2.5
2.5
3
4
5
5
7
7
8
---
---
---
---
---
---
---
---

2.5
2.5
2.5
2.5
3
4
5
5
7
7
8
---
---
---
---
---
---
---
---

  2.5
6

18
30
50
80

120
150
180
250
315
400
500
630
800

1000
1250
1600
2000

6
18
30
50
80

120
150
180
250
315
400
500
630
800

1000
1250
1600
2000
2500

(1)

  2.5
6

18
30
50
80

120
150
180
250
315
400
500
630
800

1000
1250
1600
2000

(1) 6
18
30
50
80

120
150
180
250
315
400
500
630
800

1000
1250
1600
2000
2500

3
3
4
5
5
6
7
8
8

10
11
---
---
---
---
---
---
---
---

4
4
5
6
7
8
9

10
11
13
15
---
---
---
---
---
---
---
---

4
4
5
5
7
8
8

10
11
14
15
17
21
26
---
---
---
---
---

5
5
6
7
9

10
11
13
15
18
20
23
28
35
---
---
---
---
---

9
9

10
13
16
20
25
30
---
---
---
---
---
---
---
---
---
---
---

5
5
6
7
8

10
11
14
15
19
21
25
29
34
45
---

---

---

---

7
7
8
9

11
16
19
23
25
31
35
41
48
56
75
---

---

---

---

9
9

10
11
14
16
19
23
25
31
35
41
48
56
75
---

---

---

---

10
10
12
16
20
26
30
38
---
---
---
---
---
---
---
---
---
---
---

6
6
7
8

10
11
14
19
23
26
30
34
38
55
75
---

---

---

---

10
10
12
14
16
19
23
31
38
44
50
56
63
94

125
---

---

---

---

8
8
9

11
13
19
23
31
38
44
50
56
63
94

125
---

---

---

---

D
(mm)

2

VDp

6 450

:    m

D 
(mm)

Sea  (3) VC SSD

5 4 5 4 5 4

7
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1/12 0 1/30 0:    m :    m

B 

φ
(d

+   
    

    
    

  )

φ
(d

  +
    

    
    

    
)

m
p

 
d
 m

p
 

2
 

1
 

1
 

d
 

m
p
 –

 
1

 
m

p
 

d
 

d
 

α

B 
φ

d

φ
d 1

 

α

d:

d1:

:
:

B:
:

mpd
1mpd

 d1 = d+     B

 d1 = d+     B

= 2° 23' 9.4"
= 2.38594°
= 0.041643 rad

= 0° 57' 17.4"
= 0.95484°
= 0.016665 rad

1
12
1
30

1/12

1/12

1/30

1/30

Over Incl.

mpd

Over Incl.

mpdVdp mpd1mp –dmpd1mp –d Vdp

10
18
30
50
80

120
180
250
315
400
500
630
800

1000
1250

10
18
30
50
80

120
180
250
315
400
500
630
800

1000
1250
1600

+ 22
+ 27
+ 33
+ 39
+ 46
+ 54
+ 63
+ 72
+ 81
+ 89
+ 97

+ 110
+ 125
+ 140
+ 165
+ 195

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

9
11
13
16
19
22
40
46
52
57
63
70
---
---
---
---

+ 15
+ 18
+ 21
+ 25
+ 30
+ 35
+ 40
+ 46
+ 52
+ 57
+ 63
+ 70
+ 80
+ 90

+ 105
+ 125

50
80

120
180
250
315
400
500

80
120
180
250
315
400
500
630

+ 15
+ 20
+ 25
+ 30
+ 35
+ 40
+ 45
+ 50

0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0

19
22
40
46
52
57
63
70

+ 30
+ 35
+ 40
+ 46
+ 52
+ 57
+ 63
+ 70

(1)(2)
d

(mm)

(1)  

(2)  7 8

d
(mm)

(1)(2)

(1)  

(2)  7 8

8
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 (ISO)

 (ISO) :    m

:    m

C2

Incl.Over

C3 C4 C5

C2

Incl.Over

C3 C4 C5

14
18
24
30
40
50
65
80

100
120
140
160
180
200
225
250
280
315
355
400
450
500
560
630
710
800
900

18
24
30
40
50
65
80

100
120
140
160
180
200
225
250
280
315
355
400
450
500
560
630
710
800
900

1000

10
10
15
15
20
20
30
35
40
50
60
65
70
80
90

100
110
120
130
140
140
150
170
190
210
230
260

20
20
25
30
35
40
50
60
75
95

110
120
130
140
150
170
190
200
220
240
260
280
310
350
390
430
480

20
20
25
30
35
40
50
60
75
95

110
120
130
140
150
170
190
200
220
240
260
280
310
350
390
430
480

35
35
40
45
55
65
80

100
120
145
170
180
200
220
240
260
280
310
340
370
410
440
480
530
580
650
710

35
35
40
45
55
65
80

100
120
145
170
180
200
220
240
260
280
310
340
370
410
440
480
530
580
650
710

45
45
55
60
75
90

110
135
160
190
220
240
260
290
320
350
370
410
450
500
550
600
650
700
770
860
930

45
45
55
60
75
90

110
135
160
190
220
240
260
290
320
350
370
410
450
500
550
600
650
700
770
860
930

60
60
75
80

100
120
145
180
210
240
280
310
340
380
420
460
500
550
600
660
720
780
850
920

1010
1120
1220

60
60
75
80

100
120
145
180
210
240
280
310
340
380
420
460
500
550
600
660
720
780
850
920

1010
1120
1220

75
75
95

100
125
150
180
225
260
300
350
390
430
470
520
570
630
690
750
820
900

1000
1100
1190
1300
1440
1570

15
20
25
30
40
50
55
65
80
90

100
110
120
140
150
170
190
210
230
260
290
320
350
390
440
490

25
30
35
45
55
70
80

100
120
130
140
160
180
200
220
240
270
300
330
370
410
460
510
570
640
710

25
30
35
45
55
70
80

100
120
130
140
160
180
200
220
240
270
300
330
370
410
460
510
570
640
710

35
40
50
60
75
95

110
135
160
180
200
220
250
270
300
330
360
400
440
490
540
600
670
750
840
930

35
40
50
60
75
95

110
135
160
180
200
220
250
270
300
330
360
400
440
490
540
600
670
750
840
930

45
55
65
80
95

120
140
170
200
230
260
290
320
350
390
430
470
520
570
630
680
760
850
960

1070
1190

45
55
65
80
95

120
140
170
200
230
260
290
320
350
390
430
470
520
570
630
680
760
850
960

1070
1190

60
75
85

100
120
150
180
220
260
300
340
370
410
450
490
540
590
650
720
790
870
980

1090
1220
1370
1520

60
75
85

100
120
150
180
220
260
300
340
370
410
450
490
540
590
650
720
790
870
980

1090
1220
1370
1520

75
95

105
130
160
200
230
280
330
380
430
470
520
570
620
680
740
820
910

1000
1100
1230
1360
1500
1690
1860

18
24
30
40
50
65
80

100
120
140
160
180
200
225
250
280
315
355
400
450
500
560
630
710
800
900

24
30
40
50
65
80

100
120
140
160
180
200
225
250
280
315
355
400
450
500
560
630
710
800
900

1000

d(mm)

d(mm)

CN

CN
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 (W33)

A
N-     d0

20 60mm

 
1N=0.102kgf

 (mm)

Cr (N) Cor (N)

(min-1)

d D B r

20 52 15 1.1 21304E 21304EK 47000 33500 11000 14000 

25
52 18 1 22205EX 22205EXK 63000 48000 10500 13000 
52 18 1 22205AEX 22205AEXK 48500 34500 13300 16500 
62 17 1.1 21305E 21305EK 64000 47500 9000 11500 

30

62 20 1 22206EX 22206EXK 84500 65000 8500 11000 
62 20 1 22206AEX 22206AEXK 68000 48500 11200 14400 
72 19 1.1 21306E 21306EK 83000 62500 8000 9500 
72 19 1.1 21306AX 21306AXK 73000 50900 9700 12700 

35

72 23 1.1 22207EX 22207EXK 112000 88500 7500 9500 
72 23 1.1 22207AEX 22207AEXK 94500 70000 9600 12400 
80 21 1.5 21307E 21307EK 96000 76000 7000 8500 
80 21 1.5 21307AX 21307AXK 89000 63100 9000 11200 
80 31 1.5 22307AEX 22307AEXK 145000 107000 9000 11500 

40

80 23 1.1 22208EX 22208EXK 126000 102000 6700 8500 
80 23 1.1 22208AEX 22208AEXK 106000 81000 8500 10900 
90 23 1.5 21308E 21308EK 119000 95500 6000 7500 
90 23 1.5 21308AX 21308AXK 116000 84400 7500 9750 
90 33 1.5 22308EX 22308EXK 185000 151000 5300 6700 
90 33 1.5 22308AEX 22308AEXK 172000 134000 7800 10000 

45

85 23 1.1 22209EX 22209EXK 133000 110000 6000 7500 
85 23 1.1 22209AEX 22209AEXK 113000 85500 7900 10200 

100 25 1.5 21309E 21309EK 150000 124000 5000 6300 
100 25 1.5 21309AX 21309AXK 143000 105000 6750 9000 
100 36 1.5 22309EX 22309EXK 230000 182000 4500 5600 
100 36 1.5 22309AEX 22309AEXK 208000 157000 7050 9150 

50

90 23 1.1 22210EX 22210EXK 142000 122000 5600 7100 
90 23 1.1 22210AEX 22210AEXK 119000 93500 7350 9600 

110 27 2 21310E 21310EK 178000 151000 4500 5600 
110 27 2 21310AX 21310AXK 170000 127000 6000 8250 
110 40 2 22310EX 22310EXK 280000 235000 4300 5300 
110 40 2 22310AEX 22310AEXK 254000 205000 6300 8250 

55

100 25 1.5 22211EX 22211EXK 171000 144000 5300 6700 
100 25 1.5 22211AEX 22211AEXK 150000 118000 6750 8550 
120 29 2 21311EX1 21311EX1K 200000 165000 4500 5600 
120 29 2 21311AX 21311AXK 206000 171000 6000 7500 
120 43 2 22311EX 22311EXK 325000 263000 3800 4800 
120 43 2 22311AEX 22311AEXK 294000 227000 6000 7650 

60

110 28 1.5 22212EX 22212EXK 210000 179000 4800 6000 
110 28 1.5 22212AEX 22212AEXK 179000 144000 6150 7800 
130 31 2.1 21312EX1 21312EX1K 238000 193000 3800 4800 
130 31 2.1 21312AX 21312AXK 228000 192000 5250 6750 
130 46 2.1 22312EX 22312EXK 390000 330000 3600 4500 
130 46 2.1 22312AEX 22312AEXK 340000 275000 5400 6900 

K K30 1/12 1/30
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  Pr=XFr+YFa

Y1 Y2 e

• 
  Por=Fr+Y0Fa
  Y0

Fa 
Fr 

Fa 
Fr 

X Y X Y 
0.67 1 

e e 

Y1 Y2 

(mm)

e

(kg)

du A N
da Da ra Y1 Y2 Y0

3 6 4 27.0 45.0 1.0 0.31 2.20 3.27 2.15 0.18 21304E 21304EK
3 5 4 30.5 46.5 1.0 0.35 1.91 2.85 1.87 0.19 22205EX 22205EXK
3 5 4 30.5 46.5 1.0 0.43 1.57 2.33 1.53 0.18 22205AEX 22205AEXK
6 6 4 32.0 53.0 1.0 0.28 2.39 3.56 2.34 0.29 21305E 21305EK
3 5 4 35.5 56.5 1.0 0.33 2.04 3.04 2.00 0.30 22206EX 22206EXK
3 5 4 35.5 56.5 1.0 0.40 1.70 2.53 1.66 0.29 22206AEX 22206AEXK
3 5 4 38.0 65.0 1.0 0.27 2.49 3.71 2.43 0.43 21306E 21306EK
3 5 4 38.0 65.0 1.0 0.35 1.95 2.90 1.90 0.43 21306AX 21306AXK
3 6 4 42.0 65.0 1.0 0.32 2.10 3.13 2.06 0.46 22207EX 22207EXK
3 6 4 42.0 65.0 1.0 0.39 1.74 2.60 1.71 0.46 22207AEX 22207AEXK
3 5 4 44.0 71.0 1.5 0.27 2.49 3.71 2.43 0.57 21307E 21307EK
3 5 4 44.0 71.0 1.5 0.33 2.03 3.03 1.99 0.56 21307AX 21307AXK
3 6 4 43.5 71.5 1.5 0.48 1.41 2.10 1.38 0.78 22307AEX 22307AEXK
3 6 4 47.0 73.0 1.0 0.28 2.37 3.53 2.32 0.56 22208EX 22208EXK
3 6 4 47.0 73.0 1.0 0.34 1.99 2.96 1.94 0.56 22208AEX 22208AEXK
3 5 4 50.0 81.0 1.5 0.26 2.55 3.80 2.50 0.78 21308E 21308EK
3 5 4 50.0 81.0 1.5 0.32 2.09 3.11 2.04 0.79 21308AX 21308AXK
4 7 4 48.5 81.5 1.5 0.37 1.83 2.72 1.79 1.07 22308EX 22308EXK
4 7 4 48.5 81.5 1.5 0.43 1.55 2.31 1.54 1.05 22308AEX 22308AEXK
3 6 4 52.0 78.0 1.0 0.26 2.55 3.80 2.50 0.61 22209EX 22209EXK
3 6 4 52.0 78.0 1.0 0.31 2.15 3.21 2.11 0.60 22209AEX 22209AEXK
3 5 4 55.0 92.0 1.5 0.26 2.62 3.90 2.56 1.05 21309E 21309EK
3 5 4 55.0 92.0 1.5 0.31 2.16 3.22 2.11 1.05 21309AX 21309AXK
4 8 4 53.5 91.5 1.5 0.37 1.83 2.72 1.79 1.41 22309EX 22309EXK
4 8 4 53.5 91.5 1.5 0.43 1.57 2.34 1.54 1.41 22309AEX 22309AEXK
3 6 4 57.0 83.0 1.0 0.24 2.79 4.15 2.73 0.65 22210EX 22210EXK
3 6 4 57.0 83.0 1.0 0.29 2.34 3.48 2.28 0.65 22210AEX 22210AEXK
3 5 4 61.0 101.0 2.0 0.25 2.71 4.04 2.65 1.36 21310E 21310EK
3 5 4 61.0 101.0 2.0 0.30 2.24 3.34 2.19 1.36 21310AX 21310AXK
4 8 4 60.0 100.0 2.0 0.36 1.85 2.75 1.81 1.92 22310EX 22310EXK
4 8 4 60.0 100.0 2.0 0.42 1.62 2.42 1.59 1.88 22310AEX 22310AEXK
3 6 4 63.5 91.5 1.5 0.24 2.84 4.23 2.78 0.88 22211EX 22211EXK
3 6 4 63.5 91.5 1.5 0.29 2.34 3.48 2.28 0.89 22211AEX 22211AEXK
3 5 4 65.0 110.0 2.0 0.25 2.71 4.03 2.65 1.70 21311EX1 21311EX1K
3 5 4 65.0 110.0 2.0 0.29 2.32 3.45 2.27 1.77 21311AX 21311AXK
4 8 4 65.0 110.0 2.0 0.36 1.85 2.75 1.81 2.40 22311EX 22311EXK
4 8 4 65.0 110.0 2.0 0.43 1.56 2.33 1.53 2.39 22311AEX 22311AEXK
3 6 4 68.5 101.5 1.5 0.25 2.74 4.08 2.68 1.20 22212EX 22212EXK
3 6 4 68.5 101.5 1.5 0.29 2.29 3.41 2.24 1.22 22212AEX 22212AEXK
3 5 4 72.0 118.0 2.0 0.24 2.78 4.14 2.72 2.10 21312EX1 21312EX1K
3 5 4 72.0 118.0 2.0 0.29 2.36 3.52 2.31 2.19 21312AX 21312AXK
4 8 4 72.0 118.0 2.0 0.36 1.86 2.77 1.82 3.05 22312EX 22312EXK
4 8 4 72.0 118.0 2.0 0.41 1.65 2.46 1.62 3.01 22312AEX 22312AEXK
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Cr (N) Cor (N)

(min-1)

d D B r

65

120 31 1.5 22213EX 22213EXK 246000 209000 4300 5300 
120 31 1.5 22213AEX 22213AEXK 213000 169000 5700 7200 
140 33 2.1 21313EX1 21313EX1K 270000 232000 3600 4500 
140 33 2.1 21313AX 21313AXK 261000 222000 5100 6400 
140 48 2.1 22313EX 22313EXK 415000 355000 3200 4000 
140 48 2.1 22313AEX 22313AEXK 380000 310000 4950 6450 

70

125 31 1.5 22214EX 22214EXK 257000 220000 4000 5300 
125 31 1.5 22214AEX 22214AEXK 225000 185000 5400 6900 
150 35 2.1 21314EX1 21314EX1K 310000 260000 3200 4000 
150 35 2.1 21314AX 21314AXK 305000 268000 4500 6000 
150 51 2.1 22314EX 22314EXK 480000 415000 3000 3800 
150 51 2.1 22314AEX 22314AEXK 445000 365000 4650 6000 

75

130 31 1.5 22215EX 22215EXK 265000 234000 4000 5000 
130 31 1.5 22215AEX 22215AEXK 234000 191000 5100 6600 
160 37 2.1 21315EX1 21315EX1K 340000 298000 3200 4000 
160 37 2.1 21315AX 21315AXK 325000 286000 4350 5550 
160 55 2.1 22315EX 22315EXK 550000 475000 2800 3600 
160 55 2.1 22315AEX 22315AEXK 495000 415000 4350 5500 

80

140 33 2 22216EX 22216EXK 299000 269000 3600 4500 
140 33 2 22216AEX 22216AEXK 279000 230000 4800 6100 
140 44.4 2 23216E 23216EK 335000 335000 3300 4350 
170 39 2.1 21316EX1 21316EX1K 380000 339000 3000 3800 
170 39 2.1 21316AX 21316AXK 355000 318000 4200 5250 
170 58 2.1 22316EX 22316EXK 595000 520000 2600 3400 
170 58 2.1 22316AEX 22316AEXK 550000 465000 4050 5250 

85

150 36 2 22217EX 22217EXK 355000 320000 3400 4300 
150 36 2 22217AEX 22217AEXK 310000 260000 4200 5700 
150 49.2 2 23217E 23217EK 395000 405000 3150 4050 
180 41 3 21317EX1 21317EX1K 415000 372000 3000 4000 
180 41 3 21317AX 21317AXK 400000 364000 3900 5100 
180 60 3 22317EX 22317EXK 665000 585000 2400 3200 
180 60 3 22317AEX 22317AEXK 590000 500000 3900 4950 

90

160 40 2 22218EX 22218EXK 410000 375000 3200 4000 
160 40 2 22218AEX 22218AEXK 360000 310000 4000 5400 
160 52.4 2 23218EX1 23218EX1K 470000 482000 3100 4200 
190 43 3 21318EX1 21318EX1K 460000 410000 2800 3600 
190 43 3 21318AX 21318AXK 460000 416000 3700 4800 
190 64 3 22318EX 22318EXK 745000 660000 2400 3000 
190 64 3 22318AEX 22318AEXK 690000 585000 3700 4800 

95

170 43 2.1 22219EX 22219EXK 465000 420000 3000 3800 
170 43 2.1 22219AEX 22219AEXK 410000 360000 3900 5100 
170 55.6 2.1 23219E 23219EK 500000 510000 2800 3600 
200 45 3 21319EX1 21319EX1K 500000 461000 2700 3400 
200 45 3 21319AX 21319AXK 495000 450000 3400 4500 
200 67 3 22319EX 22319EXK 815000 725000 2200 2900 
200 67 3 22319AEX 22319AEXK 755000 645000 3450 4500 

K K30 1/12 1/30

65 95mm
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du A N
da Da ra Y1 Y2 Y0

3 6 4 73.5 111.5 1.5 0.25 2.69 4.00 2.63 1.56 22213EX 22213EXK
3 6 4 73.5 111.5 1.5 0.30 2.26 3.36 2.21 1.60 22213AEX 22213AEXK
3 6 4 77.0 128.0 2.0 0.24 2.83 4.21 2.76 2.60 21313EX1 21313EX1K
3 6 4 77.0 128.0 2.0 0.28 2.40 3.57 2.35 2.69 21313AX 21313AXK
4 8 4 77.0 128.0 2.0 0.34 1.98 2.94 1.93 3.67 22313EX 22313EXK
4 8 4 77.0 128.0 2.0 0.39 1.72 2.55 1.68 3.64 22313AEX 22313AEXK
3 6 4 78.5 116.5 1.5 0.24 2.87 4.27 2.80 1.65 22214EX 22214EXK
3 6 4 78.5 116.5 1.5 0.28 2.39 3.55 2.33 1.69 22214AEX 22214AEXK
3 6 4 82.0 138.0 2.0 0.24 2.84 4.23 2.78 3.10 21314EX1 21314EX1K
3 6 4 82.0 138.0 2.0 0.28 2.45 3.64 2.39 3.30 21314AX 21314AXK
5 10 4 82.0 138.0 2.0 0.34 1.98 2.94 1.93 4.45 22314EX 22314EXK
5 10 4 82.0 138.0 2.0 0.40 1.71 2.54 1.67 4.46 22314AEX 22314AEXK
3 6 4 83.5 121.5 1.5 0.22 3.07 4.58 3.01 1.74 22215EX 22215EXK
3 6 4 83.5 121.5 1.5 0.27 2.51 3.73 2.46 1.76 22215AEX 22215AEXK
3 6 4 87.0 148.0 2.0 0.23 2.87 4.27 2.80 3.80 21315EX1 21315EX1K
3 6 4 87.0 148.0 2.0 0.27 2.50 3.72 2.44 3.95 21315AX 21315AXK
5 10 4 87.0 148.0 2.0 0.35 1.95 2.90 1.91 5.44 22315EX 22315EXK
5 10 4 87.0 148.0 2.0 0.39 1.72 2.56 1.68 5.44 22315AEX 22315AEXK
3 6 4 90.0 130.0 2.0 0.22 3.07 4.58 3.01 2.19 22216EX 22216EXK
3 6 4 90.0 130.0 2.0 0.27 2.51 3.74 2.46 2.24 22216AEX 22216AEXK
4 8 4 90.0 130.0 2.0 0.29 2.35 3.50 2.30 2.95 23216E 23216EK
4 8 4 92.0 158.0 2.0 0.23 2.88 4.29 2.82 4.50 21316EX1 21316EX1K
4 8 4 92.0 158.0 2.0 0.26 2.55 3.80 2.50 4.67 21316AX 21316AXK
5 10 4 92.0 158.0 2.0 0.35 1.95 2.90 1.91 6.42 22316EX 22316EXK
5 10 4 92.0 158.0 2.0 0.38 1.75 2.61 1.72 6.43 22316AEX 22316AEXK
4 7 4 95.0 140.0 2.0 0.22 3.01 4.48 2.94 2.75 22217EX 22217EXK
4 7 4 95.0 140.0 2.0 0.27 2.47 3.67 2.41 2.82 22217AEX 22217AEXK
4 8 4 95.0 140.0 2.0 0.30 2.24 3.34 2.19 3.78 23217E 23217EK
4 8 4 99.0 166.0 2.5 0.23 2.89 4.30 2.83 5.30 21317EX1 21317EX1K
4 8 4 99.0 166.0 2.5 0.26 2.55 3.79 2.49 5.52 21317AX 21317AXK
6 11 4 99.0 166.0 2.5 0.33 2.02 3.00 1.97 7.46 22317EX 22317EXK
6 11 4 99.0 166.0 2.5 0.38 1.78 2.65 1.74 7.47 22317AEX 22317AEXK
4 7 4 100.0 150.0 2.0 0.24 2.79 4.15 2.73 3.50 22218EX 22218EXK
4 7 4 100.0 150.0 2.0 0.28 2.42 3.60 2.36 3.56 22218AEX 22218AEXK
5 10 4 100.0 150.0 2.0 0.32 2.14 3.19 2.09 4.57 23218EX1 23218EX1K
4 8 6 104.0 176.0 2.5 0.23 2.91 4.33 2.84 6.10 21318EX1 21318EX1K
4 8 6 104.0 176.0 2.5 0.26 2.55 3.80 2.50 6.45 21318AX 21318AXK
6 11 6 104.0 176.0 2.5 0.34 2.00 2.98 1.96 8.82 22318EX 22318EXK
6 11 6 104.0 176.0 2.5 0.39 1.73 2.57 1.69 8.91 22318AEX 22318AEXK
5 8 4 107.0 158.0 2.0 0.24 2.76 4.11 2.70 4.24 22219EX 22219EXK
5 8 4 107.0 158.0 2.0 0.28 2.38 3.55 2.33 4.35 22219AEX 22219AEXK
5 10 4 107.0 158.0 2.0 0.30 2.24 3.34 2.19 5.46 23219E 23219EK
4 8 6 109.0 186.0 2.5 0.23 2.92 4.35 2.86 7.10 21319EX1 21319EX1K
4 8 6 109.0 186.0 2.5 0.27 2.54 3.79 2.49 7.44 21319AX 21319AXK
6 12 6 109.0 186.0 2.5 0.33 2.02 3.00 1.97 10.2 22319EX 22319EXK
6 12 6 109.0 186.0 2.5 0.39 1.74 2.59 1.70 10.3 22319AEX 22319AEXK
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100

140 30 1.1 23920E 23920EK 197000 233000 3400 4500 
150 37 1.5 23020E 23020EK 286000 325000 2700 3700 
150 37 1.5 23020AX 23020AXK 267000 298000 4200 5400 
165 52 2 23120EX1 23120EX1K 450000 500000 2500 3300 
165 52 2 23120AX 23120AXK 450000 538000 3300 4500 
180 46 2.1 22220EX 22220EXK 520000 480000 2800 3600 
180 46 2.1 22220AEX 22220AEXK 465000 410000 3700 4800 
180 60.3 2.1 23220EX1 23220EX1K 595000 629000 2800 3750 
180 60.3 2.1 23220AX 23220AXK 575000 599000 3100 4200 
215 47 3 21320EX1 21320EX1K 580000 524000 2400 3300 
215 47 3 21320AX 21320AXK 545000 488000 3300 4200 
215 73 3 22320EX 22320EXK 975000 875000 2000 2800 
215 73 3 22320AEX 22320AEXK 890000 775000 3300 4200 

110

170 45 2 23022E 23022EK 415000 475000 2700 3600 
170 45 2 23022AX 23022AXK 415000 478000 3750 4800 
180 56 2 23122EX1 23122EX1K 540000 610000 2700 3600 
180 56 2 23122AX 23122AXK 535000 605000 3000 4050 
180 69 2 24122EX1 24122EX1K30 633000 743000 2700 3600 
180 69 2 24122AX 24122AXK30 620000 654000 2700 3600 
200 53 2.1 22222EX 22222EXK 680000 640000 2600 3200 
200 53 2.1 22222AEX 22222AEXK 605000 550000 3300 4350 
200 69.8 2.1 23222EX1 23222EX1K 750000 793000 2550 3300 
200 69.8 2.1 23222AX 23222AXK 740000 801000 2850 3750 
240 50 3 21322EX1 21322EX1K 675000 635000 2100 2850 
240 50 3 21322AX 21322AXK 655000 601000 3000 3750 
240 80 3 22322EX 22322EXK 1150000 1040000 1950 2700 
240 80 3 22322AEX 22322AEXK 1030000 940000 3000 3750 

120

180 46 2 23024E 23024EK 430000 515000 2550 3300 
180 46 2 23024AX 23024AXK 430000 516000 3450 4500 
180 60 2 24024EX1 24024EX1K30 540000 683000 2550 3450 
180 60 2 24024AX 24024AXK30 540000 627000 2550 3450 
200 62 2 23124EX1 23124EX1K 675000 720000 2400 3300 
200 62 2 23124AX 23124AXK 645000 734000 2700 3600 
200 80 2 24124EX1 24124EX1K30 815000 970000 2400 3300 
200 80 2 24124AX 24124AXK30 780000 850000 2400 3300 
215 58 2.1 22224EX 22224EXK 785000 765000 2400 3000 
215 58 2.1 22224AEX 22224AEXK 700000 650000 3150 4050 
215 76 2.1 23224EX1 23224EX1K 860000 956000 2250 3150 
215 76 2.1 23224AX 23224AXK 860000 962000 2550 3450 
260 55 3 21324E 21324EK 790000 765000 1950 2400 
260 86 3 22324EX 22324EXK 1250000 1130000 1800 2600 
260 86 3 22324AEX 22324AEXK 1180000 1040000 2700 3450 

K K30 1/12 1/30

100 120mm
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da Da ra Y1 Y2 Y0

3 8 4 107.0 133.0 1.0 0.20 3.42 5.08 3.34 1.46 23920E 23920EK
4 7 4 117.0 141.0 1.5 0.22 3.01 4.48 2.94 2.33 23020E 23020EK
4 7 4 117.0 141.0 1.5 0.26 2.64 3.93 2.58 2.40 23020AX 23020AXK
5 9 4 110.0 155.0 2.0 0.29 2.33 3.47 2.28 4.49 23120EX1 23120EX1K
5 9 4 110.0 155.0 2.0 0.34 1.98 2.94 1.93 4.70 23120AX 23120AXK
5 8 4 112.0 168.0 2.0 0.25 2.74 4.08 2.68 5.10 22220EX 22220EXK
5 8 4 112.0 168.0 2.0 0.29 2.37 3.52 2.31 5.24 22220AEX 22220AEXK
5 10 4 112.0 168.0 2.0 0.32 2.09 3.11 2.04 6.76 23220EX1 23220EX1K
5 10 4 112.0 168.0 2.0 0.36 1.88 2.80 1.84 6.88 23220AX 23220AXK
4 8 6 114.0 201.0 2.5 0.22 3.02 4.49 2.95 8.70 21320EX1 21320EX1K
4 8 6 114.0 201.0 2.5 0.26 2.62 3.91 2.57 9.06 21320AX 21320AXK
6 12 6 114.0 201.0 2.5 0.35 1.95 2.90 1.91 13.1 22320EX 22320EXK
6 12 6 114.0 201.0 2.5 0.39 1.72 2.57 1.69 13.2 22320AEX 22320AEXK
5 9 4 120.0 160.0 2.0 0.24 2.84 4.23 2.78 3.84 23022E 23022EK
5 9 4 120.0 160.0 2.0 0.28 2.42 3.61 2.37 3.90 23022AX 23022AXK
5 9 4 120.0 170.0 2.0 0.29 2.36 3.51 2.31 5.70 23122EX1 23122EX1K
5 9 4 120.0 170.0 2.0 0.33 2.04 3.03 1.99 5.80 23122AX 23122AXK
6 11 4 120.0 170.0 2.0 0.37 1.84 2.74 1.80 6.89 24122EX1 24122EX1K30
6 11 4 120.0 170.0 2.0 0.37 1.80 2.69 1.76 6.85 24122AX 24122AXK30
5 10 6 122.0 188.0 2.0 0.26 2.64 3.93 2.58 7.36 22222EX 22222EXK
6 10 6 122.0 188.0 2.0 0.29 2.31 3.44 2.26 7.53 22222AEX 22222AEXK
6 11 6 122.0 188.0 2.0 0.34 1.99 2.96 1.94 9.60 23222EX1 23222EX1K
6 11 6 122.0 188.0 2.0 0.38 1.78 2.65 1.74 10.0 23222AX 23222AXK
4 8 6 124.0 226.0 2.5 0.21 3.19 4.75 3.12 11.6 21322EX1 21322EX1K
4 8 6 124.0 226.0 2.5 0.24 2.78 4.14 2.72 12.2 21322AX 21322AXK
6 12 6 124.0 226.0 2.5 0.33 2.03 3.02 1.98 18.1 22322EX 22322EXK
6 12 6 124.0 226.0 2.5 0.38 1.77 2.63 1.73 18.2 22322AEX 22322AEXK
5 9 4 130.0 170.0 2.0 0.23 2.95 4.39 2.89 4.20 23024E 23024EK
5 9 4 130.0 170.0 2.0 0.27 2.52 3.76 2.47 4.20 23024AX 23024AXK
5 9 4 130.0 170.0 2.0 0.30 2.23 3.32 2.18 5.36 24024EX1 24024EX1K30
5 9 4 130.0 170.0 2.0 0.31 2.21 3.29 2.16 5.26 24024AX 24024AXK30
5 9 6 130.0 190.0 2.0 0.29 2.34 3.49 2.29 7.90 23124EX1 23124EX1K
5 9 6 130.0 190.0 2.0 0.34 2.00 2.99 1.96 8.10 23124AX 23124AXK
6 11 6 130.0 190.0 2.0 0.38 1.78 2.65 1.74 10.1 24124EX1 24124EX1K30
6 11 6 130.0 190.0 2.0 0.39 1.73 2.58 1.69 9.90 24124AX 24124AXK30
5 10 6 132.0 203.0 2.0 0.26 2.60 3.87 2.54 9.28 22224EX 22224EXK
5 10 6 132.0 203.0 2.0 0.30 2.28 3.40 2.23 9.35 22224AEX 22224AEXK
6 13 6 132.0 203.0 2.0 0.34 1.97 2.94 1.93 12.0 23224EX1 23224EX1K
6 13 6 132.0 203.0 2.0 0.39 1.73 2.57 1.69 12.3 23224AX 23224AXK
5 12 6 134.0 246.0 2.5 0.21 3.17 4.72 3.10 15.3 21324E 21324EK
8 14 6 134.0 246.0 2.5 0.33 2.03 3.02 1.98 22.6 22324EX 22324EXK
8 14 6 134.0 246.0 2.5 0.38 1.77 2.64 1.73 22.2 22324AEX 22324AEXK
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130

180 37 1.5 23926E 23926EK 284000 355000 2700 3450 
200 52 2 23026E 23026EK 555000 660000 2400 3000 
200 52 2 23026AX 23026AXK 560000 664000 3150 4050 
200 69 2 24026EX1 24026EX1K30 710000 900000 2400 3150 
200 69 2 24026AX 24026AXK30 680000 803000 2400 3150 
210 64 2 23126EX1 23126EX1K 690000 799000 2200 3000 
210 64 2 23126AX 23126AXK 705000 827000 2500 3300 
210 80 2 24126EX1 24126EX1K30 840000 1030000 2200 3000 
210 80 2 24126AX 24126AXK30 815000 918000 2200 3000 
230 64 3 22226EX 22226EXK 910000 915000 2200 2600 
230 64 3 22226AEX 22226AEXK 815000 765000 2800 3700 
230 80 3 23226EX1 23226EX1K 980000 1090000 2100 2800 
230 80 3 23226AX 23226AXK 965000 1070000 2400 3100 
280 93 4 22326EX 22326EXK 1450000 1340000 1700 2500 
280 93 4 22326AEX 22326AEXK 1370000 1220000 2500 3300 

140

190 37 1.5 23928AX 23928AXK 345000 466000 2550 3300 
210 53 2 23028E 23028EK 585000 710000 2400 2800 
210 53 2 23028AX 23028AXK 580000 711000 3000 3900 
210 69 2 24028EX1 24028EX1K30 720000 920000 2200 3000 
210 69 2 24028AX 24028AXK30 720000 819000 2200 3000 
225 68 2.1 23128EX1 23128EX1K 790000 940000 2100 2850 
225 68 2.1 23128AX 23128AXK 790000 934000 2200 3100 
225 85 2.1 24128EX1 24128EX1K30 950000 1180000 2100 2800 
225 85 2.1 24128AX 24128AXK30 930000 1030000 2100 2800 
250 68 3 22228EX 22228EXK 1050000 1030000 1900 2500 
250 68 3 22228AEX 22228AEXK 945000 890000 2700 3400 
250 88 3 23228EX1 23228EX1K 1130000 1290000 1900 2500 
250 88 3 23228AX 23228AXK 1120000 1270000 2200 2800 
300 102 4 22328E 22328EK 1540000 1520000 1600 2200 
300 102 4 22328A2X 22328A2XK 1560000 1540000 2200 3000 

150

210 45 2 23930AX 23930AXK 465000 622000 2400 3000 
225 56 2.1 23030E 23030EK 640000 790000 1900 2500 
225 56 2.1 23030AX 23030AXK 640000 791000 2700 3600 
225 75 2.1 24030EX1 24030EX1K30 815000 1060000 2100 2700 
225 75 2.1 24030AX 24030AXK30 815000 924000 2100 2700 
250 80 2.1 23130EX1 23130EX1K 1000000 1230000 1900 2500 
250 80 2.1 23130AX 23130AXK 1030000 1310000 2100 2800 
250 100 2.1 24130EX1 24130EX1K30 1230000 1520000 1900 2500 
250 100 2.1 24130AX 24130AXK30 1120000 1340000 1900 2500 
270 73 3 22230EX 22230EXK 1200000 1200000 1800 2400 
270 73 3 22230AEX 22230AEXK 1060000 1020000 2400 3100 
270 96 3 23230EX1 23230EX1K 1340000 1540000 1800 2400 
270 96 3 23230AX 23230AXK 1320000 1530000 1900 2700 
320 108 4 22330E 22330EK 1770000 1740000 1500 2100 
320 108 4 22330A2X 22330A2XK 1720000 1710000 2100 2800 

K K30 1/12 1/30

130 150mm

16

SPHERICAL_ROLLER_CS.indd   16 2013/05/20   19:07:07



ra

    
  d

a

    
  d

a

    
  D

a

    
  D

a

• 
  Pr=XFr+YFa

Y1 Y2 e

• 
  Por=Fr+Y0Fa
  Y0

Fa 
Fr 

Fa 
Fr 

X Y X Y 
0.67 1 

e e 

Y1 Y2 

(mm)

e

(kg)

du A N
da Da ra Y1 Y2 Y0

4 8 4 138.5 171.5 1.5 0.18 3.66 5.46 3.58 2.87 23926E 23926EK
5 10 6 140.0 190.0 2.0 0.24 2.87 4.27 2.80 6.14 23026E 23026EK
5 10 6 140.0 190.0 2.0 0.27 2.50 3.72 2.44 6.10 23026AX 23026AXK
6 11 6 140.0 190.0 2.0 0.32 2.14 3.18 2.09 7.93 24026EX1 24026EX1K30
6 11 6 140.0 190.0 2.0 0.33 2.04 3.04 2.00 7.77 24026AX 24026AXK30
5 9 6 140.0 200.0 2.0 0.28 2.42 3.61 2.37 8.60 23126EX1 23126EX1K
5 9 6 140.0 200.0 2.0 0.30 2.25 3.34 2.20 8.90 23126AX 23126AXK
6 11 6 140.0 200.0 2.0 0.36 1.90 2.83 1.86 10.7 24126EX1 24126EX1K30
6 11 6 140.0 200.0 2.0 0.37 1.83 2.72 1.79 10.5 24126AX 24126AXK30
5 10 6 144.0 216.0 2.5 0.26 2.55 3.80 2.50 11.6 22226EX 22226EXK
5 10 6 144.0 216.0 2.5 0.30 2.22 3.30 2.17 11.6 22226AEX 22226AEXK
6 13 6 144.0 216.0 2.5 0.33 2.05 3.05 2.00 14.2 23226EX1 23226EX1K
6 13 6 144.0 216.0 2.5 0.38 1.78 2.65 1.74 14.5 23226AX 23226AXK
8 16 6 148.0 262.0 3.0 0.33 2.03 3.02 1.98 28.4 22326EX 22326EXK
8 16 6 148.0 262.0 3.0 0.38 1.77 2.64 1.73 27.3 22326AEX 22326AEXK
4 7 6 148.5 181.5 1.5 0.18 3.79 5.65 3.71 3.13 23928AX 23928AXK
5 10 6 150.0 200.0 2.0 0.23 2.98 4.44 2.91 6.61 23028E 23028EK
5 10 6 150.0 200.0 2.0 0.25 2.75 4.10 2.69 6.70 23028AX 23028AXK
6 11 6 150.0 200.0 2.0 0.30 2.28 3.39 2.23 8.40 24028EX1 24028EX1K30
6 11 6 150.0 200.0 2.0 0.31 2.15 3.20 2.10 8.22 24028AX 24028AXK30
6 11 6 152.0 213.0 2.0 0.28 2.45 3.65 2.40 10.5 23128EX1 23128EX1K
6 11 6 152.0 213.0 2.0 0.30 2.27 3.37 2.22 10.8 23128AX 23128AXK
8 14 6 152.0 213.0 2.0 0.36 1.87 2.79 1.83 13.0 24128EX1 24128EX1K30
8 14 6 152.0 213.0 2.0 0.36 1.87 2.79 1.83 12.7 24128AX 24128AXK30
6 12 6 154.0 236.0 2.5 0.26 2.60 3.87 2.54 13.9 22228EX 22228EXK
6 12 6 154.0 236.0 2.5 0.30 2.26 3.37 2.21 14.8 22228AEX 22228AEXK
8 15 6 154.0 236.0 2.5 0.34 1.99 2.96 1.95 18.8 23228EX1 23228EX1K
8 16 6 154.0 236.0 2.5 0.38 1.78 2.65 1.74 19.3 23228AX 23228AXK

10 22 6 158.0 282.0 3.0 0.37 1.82 2.72 1.78 35.9 22328E 22328EK
10 22 6 158.0 282.0 3.0 0.40 1.69 2.52 1.65 34.5 22328A2X 22328A2XK
5 9 6 200.0 160.0 2.0 0.20 3.44 5.12 3.36 5.01 23930AX 23930AXK
5 11 6 162.0 213.0 2.0 0.22 3.04 4.53 2.97 8.01 23030E 23030EK
5 11 6 162.0 213.0 2.0 0.24 2.79 4.16 2.73 8.20 23030AX 23030AXK
6 11 6 162.0 213.0 2.0 0.30 2.23 3.32 2.18 10.5 24030EX1 24030EX1K
6 11 6 162.0 213.0 2.0 0.32 2.10 3.13 2.06 10.4 24030AX 24030AXK30
6 13 6 162.0 238.0 2.0 0.30 2.24 3.34 2.19 16.2 23130EX1 23130EX1K
6 13 6 162.0 238.0 2.0 0.35 1.95 2.91 1.91 16.7 23130AX 23130AXK
8 14 6 162.0 238.0 2.0 0.38 1.77 2.64 1.73 19.6 24130EX1 24130EX1K30
8 14 6 162.0 238.0 2.0 0.38 1.76 2.62 1.72 19.5 24130AX 24130AXK30
6 14 6 164.0 256.0 2.5 0.25 2.69 4.00 2.63 18.9 22230EX 22230EXK
6 14 6 164.0 256.0 2.5 0.29 2.30 3.42 2.25 18.1 22230AEX 22230AEXK
8 15 6 164.0 256.0 2.5 0.34 1.96 2.93 1.92 24.2 23230EX1 23230EX1K
8 15 6 164.0 256.0 2.5 0.40 1.70 2.53 1.66 24.8 23230AX 23230AXK

10 22 6 168.0 302.0 3.0 0.37 1.82 2.70 1.78 43.3 22330E 22330EK
10 22 6 168.0 302.0 3.0 0.40 1.67 2.49 1.63 41.5 22330A2X 22330A2XK
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160

220 45 2 23932AX 23932AXK 475000 649000 2250 2800 
240 60 2.1 23032E 23032EK 735000 915000 1800 2400 
240 60 2.1 23032AX 23032AXK 735000 917000 2500 3300 
240 80 2.1 24032EX1 24032EX1K30 950000 1280000 1900 2500 
240 80 2.1 24032AX 24032AXK30 915000 1110000 1900 2500 
270 86 2.1 23132EX1 23132EX1K 1180000 1430000 1800 2400 
270 86 2.1 23132AX 23132AXK 1200000 1460000 1900 2500 
270 109 2.1 24132EX1 24132EX1K30 1450000 1810000 1800 2400 
270 109 2.1 24132AX 24132AXK30 1340000 1610000 1800 2400 
290 80 3 22232E 22232EK 1230000 1330000 1500 2100 
290 80 3 22232E2 22232E2K 1230000 1320000 1800 2400 
290 80 3 22232A2X 22232A2XK 1210000 1300000 2200 3000 
290 104 3 23232E 23232EK 1500000 1710000 1300 1800 
290 104 3 23232A2X 23232A2XK 1460000 1650000 1900 2400 
340 114 4 22332E 22332EK 1950000 1950000 1400 1900 

170

230 45 2 23934AX 23934AXK 490000 691000 2100 2700 
260 67 2.1 23034E 23034EK 880000 1080000 1600 2200 
260 67 2.1 23034AX 23034AXK 880000 1080000 2400 3100 
260 90 2.1 24034EX1 24034EX1K30 1120000 1480000 1800 2400 
260 90 2.1 24034AX 24034AXK30 1030000 1320000 1800 2400 
280 88 2.1 23134EX1 23134EX1K 1260000 1530000 1600 2200 
280 88 2.1 23134AX 23134AXK 1260000 1500000 1800 2400 
280 109 2.1 24134AX 24134AXK30 1360000 1650000 1600 2200 
310 86 4 22234E 22234EK 1390000 1510000 1400 1900 
310 110 4 23234E 23234EK 1720000 1970000 1300 1800 
310 110 4 23234A2X 23234A2XK 1680000 1910000 1800 2250 
360 120 4 22334E 22334EK 2150000 2200000 1300 1800 

K K30 1/12 1/30

160 170mm
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5 10 6 170.0 210.0 2.0 0.19 3.60 5.37 3.52 5.29 23932AX 23932AXK
5 11 6 172.0 228.0 2.0 0.22 3.01 4.48 2.94 9.74 23032E 23032EK
5 11 6 172.0 228.0 2.0 0.24 2.79 4.16 2.73 9.90 23032AX 23032AXK
6 11 6 172.0 228.0 2.0 0.30 2.24 3.34 2.19 12.7 24032EX1 24032EX1K30
6 11 6 172.0 228.0 2.0 0.32 2.12 3.15 2.07 12.4 24032AX 24032AXK30
8 16 6 172.0 258.0 2.0 0.30 2.22 3.30 2.17 20.5 23132EX1 23132EX1K
8 16 6 172.0 258.0 2.0 0.34 1.96 2.91 1.91 21.2 23132AX 23132AXK

10 17 6 172.0 258.0 2.0 0.39 1.74 2.59 1.70 25.5 24132EX1 24132EX1K30
10 17 6 172.0 258.0 2.0 0.39 1.74 2.59 1.70 25.5 24132AX 24132AXK30
6 14 6 174.0 276.0 2.5 0.26 2.57 3.83 2.52 23.7 22232E 22232EK
6 14 6 174.0 276.0 2.5 0.28 2.37 3.53 2.32 24.0 22232E2 22232E2K
6 14 6 174.0 276.0 2.5 0.31 2.20 3.27 2.15 23.8 22232A2X 22232A2XK

10 22 6 174.0 276.0 2.5 0.37 1.82 2.71 1.78 30.4 23232E 23232EK
10 22 6 174.0 276.0 2.5 0.39 1.72 2.56 1.68 30.7 23232A2X 23232A2XK
10 22 6 178.0 322.0 3.0 0.36 1.85 2.75 1.81 51.4 22332E 22332EK
5 10 6 180.0 220.0 2.0 0.18 3.78 5.63 3.70 5.58 23934AX 23934AXK
6 13 6 182.0 248.0 2.0 0.23 2.89 4.31 2.83 13.1 23034E 23034EK
6 13 6 182.0 248.0 2.0 0.27 2.51 3.74 2.45 13.1 23034AX 23034AXK
8 14 6 182.0 248.0 2.0 0.32 2.11 3.15 2.07 17.3 24034EX1 24034EX1K30
8 14 6 182.0 248.0 2.0 0.34 2.00 2.97 1.95 17.0 24034AX 24034AXK30
8 16 6 182.0 268.0 2.0 0.29 2.30 3.43 2.25 21.6 23134EX1 23134EX1K
8 16 6 182.0 268.0 2.0 0.34 2.01 3.00 1.97 22.2 23134AX 23134AXK

10 17 6 182.0 268.0 2.0 0.37 1.82 2.70 1.78 26.4 24134AX 24134AXK30
8 18 6 188.0 292.0 3.0 0.29 2.33 3.47 2.28 30.0 22234E 22234EK

10 22 6 188.0 292.0 3.0 0.36 1.85 2.75 1.81 37.0 23234E 23234EK
10 22 6 188.0 292.0 3.0 0.39 1.71 2.54 1.67 37.6 23234A2X 23234A2XK
10 22 6 188.0 342.0 3.0 0.36 1.85 2.75 1.81 60.6 22334E 22334EK
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180

250 52 2 23936AX 23936AXK 665000 939000 1900 2500 
280 74 2.1 23036E 23036EK 1070000 1330000 1500 2200 
280 74 2.1 23036AX 23036AXK 1040000 1280000 2200 2800 
280 100 2.1 24036EX1 24036EX1K30 1330000 1760000 1600 2100 
280 100 2.1 24036AX 24036AXK30 1230000 1580000 1600 2100 
300 96 3 23136E 23136EK 1490000 1810000 1300 1800 
300 96 3 23136A2X 23136A2XK 1450000 1740000 1800 2200 
300 118 3 24136E 24136EK30 1640000 2040000 1350 1800 
320 86 4 22236E 22236EK 1460000 1610000 1400 1900 
320 112 4 23236E 23236EK 1790000 2100000 1200 1600 
320 112 4 23236A2X 23236A2XK 1750000 2070000 1800 2200 
380 126 4 22336E 22336EK 2380000 2400000 1200 1600 

190

260 52 2 23938AX 23938AXK 675000 969000 1800 2400 
290 75 2.1 23038E 23038EK 1080000 1330000 1400 1900 
290 75 2.1 23038A2X 23038A2XK 1080000 1310000 2100 2800 
290 100 2.1 24038E 24038EK30 1420000 1920000 1300 1800 
320 104 3 23138E 23138EK 1720000 2120000 1200 1600 
320 104 3 23138A2X 23138A2XK 1710000 2090000 1600 2100 
320 128 3 24138E 24138EK30 1900000 2380000 1200 1600 
340 92 4 22238E 22238EK 1590000 1740000 1300 1800 
340 120 4 23238E 23238EK 2070000 2450000 1200 1500 
340 120 4 23238A2X 23238A2XK 2000000 2370000 1600 2100 
400 132 5 22338E 22338EK 2600000 2670000 1200 1600 

200

280 60 2.1 23940AX 23940AXK 840000 1190000 1800 2200 
310 82 2.1 23040E 23040EK 1270000 1560000 1400 1900 
310 82 2.1 23040A2X 23040A2XK 1270000 1570000 1900 2500 
310 109 2.1 24040E 24040EK30 1640000 2230000 1200 1600 
340 112 3 23140E 23140EK 1950000 2390000 1200 1500 
340 112 3 23140A2X 23140A2XK 1900000 2330000 1600 2100 
340 140 3 24140E 24140EK30 2220000 2820000 1200 1500 
360 98 4 22240E 22240EK 1810000 1990000 1200 1600 
360 128 4 23240E 23240EK 2290000 2750000 1200 1500 
360 128 4 23240A2X 23240A2XK 2240000 2680000 1500 1900 
420 138 5 22340E 22340EK 2890000 3000000 1200 1500 

220

300 60 2.1 23944E 23944EK 840000 1190000 1300 1800 
340 90 3 23044E 23044EK 1470000 1880000 1200 1600 
340 90 3 23044A2X 23044A2XK 1460000 1860000 1800 2400 
340 118 3 24044E 24044EK30 1950000 2670000 1200 1500 
370 120 4 23144E 23144EK 2250000 2870000 1000 1300 
370 120 4 23144A2X 23144A2XK 2210000 2780000 1500 1800 
370 150 4 24144E 24144EK30 2530000 3250000 1100 1400 
400 108 4 22244E 22244EK 2140000 2380000 1200 1500 
400 144 4 23244E 23244EK 2920000 3500000 1000 1200 
460 145 5 22344E 22344EK 3350000 3600000 1000 1300 

K K30 1/12 1/30

180 220mm
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6 10 6 190.0 240.0 2.0 0.19 3.55 5.29 3.48 8.10 23936AX 23936AXK
8 15 6 192.0 268.0 2.0 0.24 2.84 4.23 2.78 17.4 23036E 23036EK
8 15 6 192.0 268.0 2.0 0.27 2.47 3.67 2.41 17.5 23036AX 23036AXK
8 16 6 192.0 268.0 2.0 0.33 2.04 3.03 1.99 22.7 24036EX1 24036EX1K30
8 16 6 192.0 268.0 2.0 0.32 2.12 3.15 2.07 22.5 24036AX 24036AXK30
8 18 6 194.0 286.0 2.5 0.32 2.12 3.15 2.07 27.9 23136E 23136EK
8 18 6 194.0 286.0 2.5 0.33 2.04 3.04 2.00 28.2 23136A2X 23136A2XK

10 22 6 194.0 286.0 2.5 0.39 1.73 2.57 1.69 33.7 24136E 24136EK30
8 18 6 198.0 302.0 3.0 0.28 2.43 3.61 2.37 30.9 22236E 22236EK

10 22 6 198.0 302.0 3.0 0.36 1.87 2.79 1.83 39.4 23236E 23236EK
10 22 6 198.0 302.0 3.0 0.39 1.75 2.61 1.71 39.0 23236A2X 23236A2XK
12 26 6 198.0 362.0 3.0 0.36 1.87 2.78 1.83 70.5 22336E 22336EK
6 10 6 200.0 250.0 2.0 0.18 3.69 5.50 3.61 8.46 23938AX 23938AXK
6 14 6 202.0 278.0 2.0 0.25 2.69 4.00 2.63 18.4 23038E 23038EK
6 14 6 202.0 278.0 2.0 0.26 2.55 3.80 2.50 17.8 23038A2X 23038A2XK
8 18 6 202.0 278.0 2.0 0.34 1.98 2.94 1.93 24.6 24038E 24038EK30

10 22 6 204.0 306.0 2.5 0.32 2.09 3.11 2.04 35.0 23138E 23138EK
10 22 6 204.0 306.0 2.5 0.34 1.96 2.92 1.92 33.5 23138A2X 23138A2XK
12 26 6 204.0 306.0 2.5 0.40 1.68 2.50 1.64 42.0 24138E 24138EK30
8 18 6 208.0 322.0 3.0 0.28 2.39 3.56 2.34 37.2 22238E 22238EK

10 22 6 208.0 322.0 3.0 0.36 1.87 2.79 1.83 48.0 23238E 23238EK
10 22 6 208.0 322.0 3.0 0.39 1.72 2.56 1.68 47.5 23238A2X 23238A2XK
12 26 6 212.0 378.0 4.0 0.36 1.89 2.81 1.85 81.8 22338E 22338EK
6 11 6 212.0 268.0 2.0 0.20 3.44 5.13 3.37 11.9 23940AX 23940AXK
8 18 6 212.0 298.0 2.0 0.26 2.64 3.93 2.58 23.4 23040E 23040EK
8 18 6 212.0 298.0 2.0 0.28 2.45 3.64 2.39 23.3 23040A2X 23040A2XK

10 22 6 212.0 298.0 2.0 0.35 1.95 2.90 1.91 31.2 24040E 24040EK30
10 22 6 214.0 326.0 2.5 0.33 2.06 3.06 2.01 42.7 23140E 23140EK
10 22 6 214.0 326.0 2.5 0.35 1.94 2.83 1.89 42.5 23140A2X 23140A2XK
12 26 6 214.0 326.0 2.5 0.41 1.63 2.43 1.60 52.9 24140E 24140EK30
8 18 6 218.0 342.0 3.0 0.29 2.35 3.50 2.30 44.8 22240E 22240EK

12 26 6 218.0 342.0 3.0 0.37 1.85 2.75 1.80 57.7 23240E 23240EK
12 26 6 218.0 342.0 3.0 0.39 1.71 2.54 1.67 57.0 23240A2X 23240A2XK
12 26 6 222.0 398.0 4.0 0.35 1.93 2.87 1.88 93.7 22340E 22340EK
6 12 6 232.0 288.0 2.0 0.18 3.75 5.59 3.67 12.6 23944E 23944EK
8 18 6 234.0 326.0 2.5 0.26 2.64 3.93 2.58 30.7 23044E 23044EK
8 18 6 234.0 326.0 2.5 0.27 2.51 3.74 2.45 30.5 23044A2X 23044A2XK

10 22 6 234.0 326.0 2.5 0.34 1.98 2.95 1.94 40.3 24044E 24044EK30
10 22 6 238.0 352.0 3.0 0.33 2.06 3.07 2.02 54.3 23144E 23144EK
10 22 6 238.0 352.0 3.0 0.34 1.98 2.94 1.93 54.6 23144A2X 23144A2XK
12 26 6 238.0 352.0 3.0 0.41 1.66 2.47 1.62 66.3 24144E 24144EK30
10 22 6 238.0 382.0 3.0 0.29 2.36 3.52 2.31 61.9 22244E 22244EK
12 26 6 238.0 382.0 3.0 0.37 1.83 2.72 1.79 81.4 23244E 23244EK
12 26 6 242.0 438.0 4.0 0.34 2.00 2.98 1.95 119 22344E 22344EK
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240

320 60 2.1 23948E 23948EK 870000 1260000 1200 1600 
360 92 3 23048E 23048EK 1530000 2000000 1200 1500 
360 92 3 23048A2X 23048A2XK 1570000 2090000 1600 2200 
360 118 3 24048E 24048EK30 1990000 2800000 1000 1300 
400 128 4 23148E 23148EK 2610000 3350000 1000 1200 
400 128 4 23148A2X 23148A2XK 2540000 3250000 1300 1600 
400 160 4 24148E 24148EK30 2850000 3700000 1000 1200 
440 120 4 22248E 22248EK 2630000 2930000 1000 1300 
440 160 4 23248E 23248EK 3400000 4100000 945 1200 
500 155 5 22348E 22348EK 3850000 4100000 1000 1200 

260

360 75 2.1 23952E 23952EK 1240000 1780000 1200 1500 
400 104 4 23052E 23052EK 1950000 2530000 1100 1400 
400 140 4 24052E 24052EK30 2630000 3700000 940 1200 
440 144 4 23152E 23152EK 3100000 4000000 900 1100 
440 180 4 24152E 24152EK30 3550000 4650000 900 1100 
480 130 5 22252E 22252EK 3100000 3500000 1000 1200 
480 174 5 23252E 23252EK 3950000 4800000 840 1000 
540 165 6 22352E 22352EK 4350000 4750000 900 1100 

280

380 75 2.1 23956E 23956EK 1260000 1840000 1100 1400 
420 106 4 23056E 23056EK 2030000 2720000 1000 1300 
420 140 4 24056E 24056EK30 2680000 3900000 900 1100 
460 146 5 23156E 23156EK 3200000 4200000 840 1000 
460 180 5 24156E 24156EK30 3550000 4800000 840 1000 
500 130 5 22256E 22256EK 3200000 3700000 940 1200 
500 176 5 23256E 23256EK 4150000 5200000 790 1000 
580 175 6 22356E 22356EK 4950000 5450000 840 1000 

300

420 90 3 23960E 23960EK 1740000 2520000 1000 1200 
460 118 4 23060E 23060EK 2500000 3300000 940 1200 
460 160 4 24060E 24060EK30 3350000 4850000 840 1000 
500 160 5 23160E 23160EK 3650000 4750000 790 1000 
500 200 5 24160E 24160EK30 4450000 6100000 790 1000 
540 140 5 22260E 22260EK 3700000 4300000 900 1100 
540 192 5 23260E 23260EK 4950000 6250000 720 900 
620 185 7.5 22360E 22360EK 5500000 6050000 780 970 

320

440 90 3 23964E 23964EK 1770000 2610000 940 1200 
480 121 4 23064E 23064EK 2590000 3500000 900 1100 
480 160 4 24064E 24064EK30 3400000 5100000 790 1000 
540 176 5 23164E 23164EK 4350000 5700000 720 900 
540 218 5 24164E 24164EK30 5050000 6900000 720 900 
580 150 5 22264E 22264EK 4250000 4900000 820 1000 
580 208 5 23264E 23264EK 5600000 7200000 670 840 

340

460 90 3 23968E 23968EK 1830000 2790000 900 1100 
520 133 5 23068E 23068EK 3150000 4300000 840 1000 
520 180 5 24068E 24068EK30 4100000 6050000 720 900 
580 190 5 23168E 23168EK 5150000 6750000 670 840 
580 243 5 24168E 24168EK30 6050000 8300000 670 840 
620 165 6 22268E 22268EK 5600000 6850000 750 930 
620 224 6 23268E 23268EK 6300000 8000000 600 790 

K K30 1/12 1/30

240 340mm
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6 12 6 252.0 308.0 2.0 0.17 3.95 5.87 3.86 13.7 23948E 23948EK
8 18 6 254.0 346.0 2.5 0.24 2.76 4.11 2.70 33.5 23048E 23048EK
8 18 6 254.0 346.0 2.5 0.27 2.53 3.77 2.47 33.5 23048A2X 23048A2XK

10 22 6 254.0 346.0 2.5 0.32 2.10 3.13 2.05 43.3 24048E 24048EK30
12 26 6 258.0 382.0 3.0 0.32 2.13 3.17 2.08 66.6 23148E 23148EK
12 26 6 258.0 382.0 3.0 0.33 2.02 3.00 1.97 68.5 23148A2X 23148A2XK
12 26 6 258.0 382.0 3.0 0.40 1.69 2.51 1.65 81.6 24148E 24148EK30
10 22 6 258.0 422.0 3.0 0.28 2.37 3.53 2.32 82.8 22248E 22248EK
12 26 6 258.0 422.0 3.0 0.37 1.80 2.68 1.76 109 23248E 23248EK
12 26 6 262.0 487.0 4.0 0.34 2.00 2.98 1.96 151 22348E 22348EK
8 14 6 272.0 348.0 2.0 0.19 3.54 5.27 3.46 23.7 23952E 23952EK

10 22 6 278.0 382.0 3.0 0.25 2.66 3.97 2.61 48.9 23052E 23052EK
12 26 6 278.0 382.0 3.0 0.34 1.98 2.94 1.93 65.7 24052E 24052EK30
12 26 6 278.0 422.0 3.0 0.33 2.06 3.06 2.01 92.0 23152E 23152EK
15 32 6 278.0 422.0 3.0 0.42 1.59 2.37 1.56 113 24152E 24152EK30
12 26 6 282.0 458.0 4.0 0.28 2.40 3.57 2.34 107 22252E 22252EK
15 32 6 282.0 458.0 4.0 0.38 1.78 2.65 1.74 142 23252E 23252EK
15 32 8 288.0 512.0 5.0 0.33 2.04 3.03 1.99 187 22352E 22352EK
8 14 6 292.0 368.0 2.0 0.18 3.75 5.59 3.67 24.9 23956E 23956EK

10 22 6 298.0 402.0 3.0 0.24 2.79 4.15 2.73 52.7 23056E 23056EK
12 26 6 298.0 402.0 3.0 0.32 2.09 3.11 2.04 69.6 24056E 24056EK30
12 26 6 302.0 438.0 4.0 0.32 2.12 3.15 2.07 98.4 23156E 23156EK
15 32 6 302.0 438.0 4.0 0.39 1.74 2.59 1.70 120 24156E 24156EK30
12 26 6 302.0 478.0 4.0 0.27 2.53 3.77 2.47 113 22256E 22256EK
15 32 6 302.0 478.0 4.0 0.36 1.87 2.79 1.83 152 23256E 23256EK
15 32 8 308.0 552.0 5.0 0.33 2.07 3.09 2.03 228 22356E 22356EK
10 18 6 314.0 406.0 2.5 0.20 3.42 5.08 3.34 39.7 23960E 23960EK
10 22 6 318.0 442.0 3.0 0.25 2.71 4.04 2.65 72.8 23060E 23060EK
12 26 6 318.0 442.0 3.0 0.34 1.99 2.96 1.94 98.7 24060E 24060EK30
12 26 6 322.0 478.0 4.0 0.33 2.06 3.06 2.01 129 23160E 23160EK
15 32 6 322.0 478.0 4.0 0.40 1.68 2.50 1.64 160 24160E 24160EK30
12 26 8 322.0 518.0 4.0 0.27 2.49 3.71 2.43 144 22260E 22260EK
15 32 8 322.0 518.0 4.0 0.37 1.84 2.73 1.80 196 23260E 23260EK
15 32 8 336.0 584.0 6.0 0.32 2.09 3.11 2.04 279 22360E 22360EK
10 18 6 334.0 426.0 2.5 0.19 3.58 5.33 3.50 41.8 23964E 23964EK
12 26 6 338.0 462.0 3.0 0.24 2.76 4.11 2.70 78.6 23064E 23064EK
12 26 6 338.0 462.0 3.0 0.32 2.09 3.11 2.04 104 24064E 24064EK30
15 32 8 342.0 518.0 4.0 0.33 2.03 3.02 1.98 168 23164E 23164EK
15 35 4 342.0 518.0 4.0 0.41 1.65 2.46 1.61 206 24164E 24164EK30
12 26 8 342.0 558.0 4.0 0.27 2.51 3.73 2.45 179 22264E 22264EK
20 40 8 342.0 558.0 4.0 0.37 1.83 2.72 1.79 244 23264E 23264EK
10 18 6 354.0 446.0 2.5 0.18 3.80 5.66 3.72 44.1 23968E 23968EK
12 26 8 362.0 498.0 4.0 0.25 2.74 4.08 2.68 104 23068E 23068EK
15 32 8 362.0 498.0 4.0 0.34 1.98 2.94 1.93 141 24068E 24068EK30
15 32 8 362.0 558.0 4.0 0.33 2.03 3.02 1.98 212 23168E 23168EK
20 40 8 362.0 558.0 4.0 0.42 1.62 2.42 1.59 267 24168E 24168EK30
15 32 8 368.0 592.0 5.0 0.27 2.49 3.71 2.43 224 22268E 22268EK
20 40 8 368.0 592.0 5.0 0.37 1.82 2.70 1.78 299 23268E 23268EK
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360

480 90 3 23972E 23972EK 1890000 2960000 900 1100 
540 134 5 23072E 23072EK 3200000 4500000 790 1000 
540 180 5 24072E 24072EK30 4250000 6350000 670 840 
600 192 5 23172E 23172EK 5350000 7250000 640 790 
600 243 5 24172E 24172EK30 6250000 8750000 640 790 
650 232 6 23272E 23272EK 6950000 9000000 570 750 

380

520 106 4 23976E 23976EK 2390000 3650000 790 1000 
560 135 5 23076E 23076EK 3300000 4700000 750 940 
560 180 5 24076E 24076EK30 4300000 6650000 670 840 
620 194 5 23176E 23176EK 5400000 7400000 600 750 
620 243 5 24176E 24176EK30 6450000 9300000 600 750 
680 240 6 23276E 23276EK 7500000 9800000 540 720 

400

540 106 4 23980E 23980EK 2470000 3900000 750 940 
600 148 5 23080E 23080EK 3900000 5500000 720 900 
600 200 5 24080E 24080EK30 5000000 7650000 600 750 
650 200 6 23180E 23180EK 5750000 7900000 570 720 
650 250 6 24180E 24180EK30 6900000 9850000 570 720 
720 256 6 23280E 23280EK 8500000 11100000 510 670 

420

560 106 4 23984E 23984EK 2520000 4000000 720 900 
620 150 5 23084E 23084EK 4050000 5850000 670 840 
620 200 5 24084E 24084EK30 5150000 8000000 570 720 
700 224 6 23184E 23184EK 6800000 9250000 540 670 
700 280 6 24184E 24184EK30 8350000 12000000 540 670 
760 272 7.5 23284E 23284EK 9400000 12500000 490 640 

440

600 118 4 23988E 23988EK 3100000 4900000 670 840 
650 157 6 23088E 23088EK 4300000 6250000 640 790 
650 212 6 24088E 24088EK30 5750000 9000000 540 670 
720 226 6 23188E 23188EK 7150000 10000000 510 640 
720 280 6 24188E 24188EK30 8550000 12700000 510 640 
790 280 7.5 23288E 23288EK 10000000 13300000 480 600 

460

620 118 4 23992E 23992EK 3050000 4900000 640 790 
680 163 6 23092E 23092EK 4700000 6850000 600 750 
680 218 6 24092E 24092EK30 6100000 9650000 510 640 
760 240 7.5 23192E 23192EK 8000000 11200000 480 600 
760 300 7.5 24192E 24192EK30 9450000 13900000 480 600 
830 296 7.5 23292E 23292EK 10600000 14500000 450 570 

480

650 128 5 23996E 23996EK 3300000 5450000 645 790 
700 165 6 23096E 23096EK 4850000 7250000 570 720 
700 218 6 24096E 24096EK30 6300000 10100000 510 640 
790 248 7.5 23196E 23196EK 8500000 12000000 450 570 
790 308 7.5 24196E 24196EK30 9950000 14800000 450 570 
870 310 7.5 23296E 23296EK 11300000 15400000 420 540 

500

670 128 5 239/500E 239/500EK 3400000 5700000 600 750 
720 167 6 230/500E 230/500EK 5050000 7650000 570 720 
720 218 6 240/500E 240/500EK30 6450000 10500000 480 600 
830 264 7.5 231/500E 231/500EK 9300000 13000000 420 540 
830 325 7.5 241/500E 241/500EK30 11000000 16200000 420 540 
920 336 7.5 232/500E 232/500EK 13200000 17800000 390 510 

K K30 1/12 1/30

360 500mm

24

SPHERICAL_ROLLER_CS.indd   24 2008/07/25   11:52:04



ra 
φ
d a
 

φ
d a
 

φ
D
a 

φ
D
a

• 
  Pr=XFr+YFa

Y1 Y2 e

• 
  Por=Fr+Y0Fa
  Y0

Fa 
Fr 

Fa 
Fr 

X Y X Y 
0.67 1 

e e 

Y1 Y2 

(mm)

e

(kg)

du A N
da Da ra Y1 Y2 Y0

10 18 6 374.0 466.0 2.5 0.17 4.05 6.03 3.96 46.2 23972E 23972EK
12 26 8 382.0 518.0 4.0 0.24 2.84 4.23 2.78 110 23072E 23072EK
15 32 8 382.0 518.0 4.0 0.33 2.06 3.06 2.01 148 24072E 24072EK30
15 32 8 382.0 578.0 4.0 0.33 2.07 3.09 2.03 225 23172E 23172EK
20 40 8 382.0 578.0 4.0 0.42 1.60 2.39 1.57 279 24172E 24172EK30
20 40 8 388.0 622.0 5.0 0.37 1.82 2.70 1.78 342 23272E 23272EK
12 24 8 398.0 502.0 3.0 0.19 3.58 5.33 3.50 68.2 23976E 23976EK
12 26 8 402.0 538.0 4.0 0.23 2.92 4.35 2.86 116 23076E 23076EK
15 32 8 402.0 538.0 4.0 0.31 2.15 3.20 2.10 154 24076E 24076EK30
15 32 8 402.0 598.0 4.0 0.32 2.13 3.17 2.08 236 23176E 23176EK
20 40 8 402.0 598.0 4.0 0.40 1.70 2.53 1.66 290 24176E 24176EK30
20 40 8 408.0 652.0 5.0 0.36 1.86 2.77 1.82 383 23276E 23276EK
12 24 8 418.0 522.0 3.0 0.18 3.75 5.59 3.67 71.4 23980E 23980EK
12 26 8 422.0 578.0 4.0 0.24 2.81 4.19 2.75 151 23080E 23080EK
15 32 8 422.0 578.0 4.0 0.33 2.03 3.02 1.98 204 24080E 24080EK30
15 32 8 428.0 622.0 5.0 0.31 2.18 3.24 2.13 266 23180E 23180EK
20 40 8 428.0 622.0 5.0 0.39 1.73 2.57 1.69 330 24180E 24180EK30
20 45 8 428.0 692.0 5.0 0.36 1.86 2.77 1.82 461 23280E 23280EK
12 24 8 438.0 542.0 3.0 0.18 3.85 5.73 3.76 74.4 23984E 23984EK
12 26 8 442.0 598.0 4.0 0.23 2.92 4.35 2.86 158 23084E 23084EK
15 32 8 442.0 598.0 4.0 0.32 2.09 3.11 2.04 212 24084E 24084EK30
20 40 8 448.0 672.0 5.0 0.33 2.06 3.06 2.01 354 23184E 23184EK
20 45 8 448.0 672.0 5.0 0.40 1.68 2.50 1.64 437 24184E 24184EK30
20 45 8 456.0 724.0 6.0 0.37 1.84 2.74 1.80 548 23284E 23284EK
12 24 8 458.0 582.0 3.0 0.18 3.66 5.46 3.58 101 23988E 23988EK
12 26 8 468.0 622.0 5.0 0.24 2.87 4.27 2.80 183 23088E 23088EK
20 40 8 468.0 622.0 5.0 0.32 2.09 3.11 2.04 247 24088E 24088EK30
20 40 8 468.0 692.0 5.0 0.32 2.13 3.17 2.08 371 23188E 23188EK
20 45 8 468.0 692.0 5.0 0.39 1.73 2.58 1.69 460 24188E 24188EK30
20 45 8 476.0 754.0 6.0 0.36 1.86 2.77 1.82 605 23288E 23288EK
12 24 8 478.0 602.0 3.0 0.18 3.85 5.73 3.76 105 23992E 23992EK
15 32 8 488.0 652.0 5.0 0.23 2.92 4.35 2.86 208 23092E 23092EK
20 40 8 488.0 652.0 5.0 0.32 2.12 3.15 2.07 279 24092E 24092EK30
20 40 8 496.0 724.0 6.0 0.32 2.12 3.15 2.07 446 23192E 23192EK
20 45 8 496.0 724.0 6.0 0.40 1.69 2.52 1.65 550 24192E 24192EK30
20 45 8 496.0 794.0 6.0 0.36 1.85 2.75 1.81 709 23292E 23292EK
15 32 8 502.0 628.0 4.0 0.18 3.75 5.59 3.67 126 23996E 23996EK
15 32 8 508.0 672.0 5.0 0.22 3.01 4.48 2.94 217 23096E 23096EK
20 40 8 508.0 672.0 5.0 0.31 2.20 3.27 2.15 290 24096E 24096EK30
20 40 8 516.0 754.0 6.0 0.32 2.12 3.15 2.07 495 23196E 23196EK
20 45 8 516.0 754.0 6.0 0.39 1.71 2.54 1.67 625 24196E 24196EK30
20 45 8 516.0 834.0 6.0 0.37 1.82 2.70 1.78 820 23296E 23296EK
15 28 8 522.0 648.0 4.0 0.18 3.85 5.73 3.76 130 239/500E 239/500EK
15 32 8 528.0 692.0 5.0 0.22 3.07 4.57 3.00 228 230/500E 230/500EK
20 40 8 528.0 692.0 5.0 0.30 2.26 3.37 2.21 300 240/500E 240/500EK30
20 45 8 536.0 794.0 6.0 0.32 2.09 3.11 2.04 584 231/500E 231/500EK
25 50 8 536.0 794.0 6.0 0.40 1.70 2.53 1.66 718 241/500E 241/500EK30
25 50 8 536.0 884.0 6.0 0.38 1.78 2.65 1.74 1000 232/500E 232/500EK
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530

710 136 5 239/530E 239/530EK 4100000 6800000 540 670 
780 185 6 230/530E 230/530EK 6250000 9450000 550 670 
780 250 6 240/530E 240/530EK30 7800000 12500000 450 550 
870 272 7.5 231/530E 231/530EK 10200000 14600000 390 510 
980 355 9.5 232/530E 232/530EK 15300000 21000000 330 450 

560

750 140 5 239/560E 239/560EK 4250000 6950000 510 640 
820 195 6 230/560E 230/560EK 7000000 10800000 510 640 
820 258 6 240/560E 240/560EK30 8350000 13500000 420 520 
920 280 7.5 231/560E 231/560EK 11000000 15800000 360 480 

1030 365 9.5 232/560E 232/560EK 16000000 22000000 280 400 

600

800 150 5 239/600E 239/600EK 4800000 8050000 480 600 
870 200 6 230/600E 230/600EK 7650000 12000000 480 600 
870 272 6 240/600E 240/600EK30 9050000 14900000 390 490 
980 300 7.5 231/600E 231/600EK 12100000 17500000 300 420 

1090 388 9.5 232/600E 232/600EK 17900000 25100000 240 360 

630
850 165 6 239/630E 239/630EK 5750000 9700000 420 540 
920 212 7.5 230/630E 230/630EK 8350000 13100000 430 570 

1030 315 7.5 231/630E 231/630EK 13500000 19800000 280 390 

670

900 170 6 239/670E 239/670EK 6200000 10500000 390 510 
980 230 7.5 230/670E 230/670EK 9650000 15300000 400 510 
980 308 7.5 240/670E 240/670EK30 12000000 19800000 340 430 

1090 336 7.5 231/670E 231/670EK 15300000 23000000 270 360 

710
950 180 6 239/710E 239/710EK 6950000 12100000 360 480 

1030 236 7.5 230/710E 230/710EK 10300000 16600000 370 480 
1150 345 9.5 231/710E 231/710EK 16800000 25300000 250 330 

750
1000 185 6 239/750E 239/750EK 7500000 13200000 330 450 
1090 250 7.5 230/750E 230/750EK 11700000 18900000 340 450 
1220 365 9.5 231/750E 231/750EK 18100000 27700000 220 280 

800

1060 195 6 239/800E 239/800EK 8150000 14500000 300 420 
1150 258 7.5 230/800E 230/800EK 12200000 20900000 310 400 
1150 345 7.5 240/800E 240/800EK30 15400000 27200000 300 370 
1280 375 9.5 231/800E 231/800EK 20000000 31000000 240 310 

850
1120 200 6 239/850E 239/850EK 8600000 15600000 280 390 
1220 272 7.5 230/850E 230/850EK 13600000 22500000 285 360 

900
1180 206 6 239/900E 239/900EK 9300000 17000000 270 360 
1280 280 7.5 230/900E 230/900EK 14600000 25400000 270 330 

950
1250 224 7.5 239/950E 239/950EK 10800000 19900000 250 330 
1360 300 7.5 230/950E 230/950EK 16100000 27200000 240 300 

1000
1320 236 7.5 239/1000E 239/1000EK 11600000 21300000 220 300 
1420 308 7.5 230/1000E 230/1000EK 17200000 29700000 220 280 

1060 1400 250 7.5 239/1060E 239/1060EK 13200000 24500000 210 270 

K K30 1/12 1/30

530 1060mm

26

SPHERICAL_ROLLER_CS.indd   26 2008/07/25   11:52:05



ra 
φ
d a
 

φ
d a
 

φ
D
a 

φ
D
a

• 
  Pr=XFr+YFa

Y1 Y2 e

• 
  Por=Fr+Y0Fa
  Y0

Fa 
Fr 

Fa 
Fr 

X Y X Y 
0.67 1 

e e 

Y1 Y2 

(mm)

e

(kg)

du A N
da Da ra Y1 Y2 Y0

15 28 8 552.0 688.0 4.0 0.18 3.85 5.73 3.76 156 239/530E 239/530EK
15 32 8 558.0 752.0 5.0 0.23 2.98 4.44 2.91 308 230/530E 230/530EK
20 40 8 558.0 752.0 5.0 0.32 2.12 3.15 2.07 417 240/530E 240/530EK30
20 45 8 566.0 834.0 6.0 0.32 2.13 3.17 2.08 640 231/530E 231/530EK
25 60 8 574.0 936.0 8.0 0.37 1.80 2.69 1.76 1215 232/530E 232/530EK
15 28 8 582.0 728.0 4.0 0.17 3.90 5.80 3.81 177 239/560E 239/560EK
15 32 8 588.0 792.0 5.0 0.23 2.95 4.39 2.89 359 230/560E 230/560EK
20 45 8 588.0 792.0 5.0 0.31 2.21 3.29 2.16 468 240/560E 240/560EK30
20 45 8 596.0 884.0 6.0 0.31 2.20 3.27 2.15 732 231/560E 231/560EK
25 50 8 612.0 992.0 8.0 0.37 1.82 2.70 1.78 1390 232/560E 232/560EK
20 35 8 622.0 778.0 4.0 0.17 3.95 5.87 3.86 214 239/600E 239/600EK
15 32 8 628.0 842.0 5.0 0.22 3.10 4.62 3.03 408 230/600E 230/600EK
20 45 8 628.0 842.0 5.0 0.31 2.20 3.27 2.15 551 240/600E 240/600EK30
20 45 8 636.0 944.0 6.0 0.31 2.20 3.27 2.15 887 231/600E 231/600EK
25 50 8 654.0 1048 8.0 0.37 1.82 2.70 1.78 1640 232/600E 232/600EK
20 35 8 658.0 822.0 5.0 0.18 3.71 5.52 3.62 273 239/630E 239/630EK
20 40 8 666.0 884.0 6.0 0.22 3.07 4.57 3.00 487 230/630E 230/630EK
20 45 8 666.0 994.0 6.0 0.31 2.20 3.27 2.15 1070 231/630E 231/630EK
20 35 8 698.0 872.0 5.0 0.17 3.90 5.80 3.81 316 239/670E 239/670EK
20 40 8 706.0 944.0 6.0 0.22 3.01 4.48 2.94 603 230/670E 230/670EK
20 45 8 706.0 944.0 6.0 0.31 2.21 3.29 2.16 801 240/670E 240/670EK30
25 50 8 706.0 1054 6.0 0.31 2.18 3.24 2.13 1260 231/670E 231/670EK
20 35 8 738.0 922.0 5.0 0.17 3.90 5.80 3.81 369 239/710E 239/710EK
20 40 8 746.0 994.0 6.0 0.22 3.10 4.62 3.03 676 230/710E 230/710EK
25 50 8 754.0 1106 8.0 0.30 2.24 3.34 2.19 1432 231/710E 231/710EK
20 35 8 778.0 972.0 5.0 0.17 4.00 5.95 3.91 417 239/750E 239/750EK
20 40 8 786.0 1054 6.0 0.22 3.10 4.62 3.03 803 230/750E 230/750EK
25 50 8 794.0 1176 8.0 0.30 2.25 3.34 2.20 1710 231/750E 231/750EK
20 35 8 825.0 1032 5.0 0.17 4.00 5.96 3.91 470 239/800E 239/800EK
20 45 8 836.0 1114 6.0 0.21 3.20 4.77 3.13 910 230/800E 230/800EK
25 50 8 836.0 1114 6.0 0.28 2.43 3.61 2.37 1200 240/800E 240/800EK30
25 50 8 844.0 1236 8.0 0.29 2.32 3.45 2.26 1910 231/800E 231/800EK
20 40 8 878.0 1092 5.0 0.16 4.16 6.20 4.07 546 239/850E 239/850EK
20 40 8 886.0 1184 6.0 0.21 3.20 4.77 3.13 1059 230/850E 230/850EK
20 40 8 928.0 1152 5.0 0.16 4.22 6.28 4.13 618 239/900E 239/900EK
20 45 8 936.0 1244 6.0 0.21 3.27 4.87 3.20 1200 230/900E 230/900EK
20 40 8 986.0 1214 6.0 0.16 4.11 6.12 4.02 763 239/950E 239/950EK
20 45 8 986.0 1324 6.0 0.21 3.23 4.82 3.16 1450 230/950E 230/950EK
25 48 8 1036 1284 6.0 0.17 4.05 6.03 3.96 895 239/1000E 239/1000EK
20 45 8 1036 1384 6.0 0.21 3.27 4.87 3.20 1610 230/1000E 230/1000EK
25 48 8 1096 1364 6.0 0.17 4.05 6.03 3.96 1077 239/1060E 239/1060EK
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F C 
a 

oa 
min =

1000 

2˚

“So” 4

Fa min

E

0
:    m :    m

50
80

120
180
250
315
400

80
120
180
250
315
400
500

0
0
0
0
0
0
0

-- 15
-- 20
-- 25
-- 30
-- 35
-- 40
-- 45

+ 150
+ 200
+ 250
+ 300
+ 350
+ 400
+ 450

-- 150
-- 200
-- 250
-- 300
-- 350
-- 400
-- 450

11
15
19
23
26
30
34

25
25
30
30
35
40
45

120
180
250
315
400
500
630
800

180
250
315
400
500
630
800

1000

0
0
0
0
0
0
0
0

-- 25
-- 30
-- 35
-- 40
-- 45
-- 50
-- 75

-- 100

Over Incl.

mpd mpDpdV Ts

Over Incl.

d
(mm)

 Sd

1.2 r

1.2 r

D
(mm)
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φD
φD1

C

r

φd1

φd

T
A

r

B

B
1

EX

φD
φD1

C

r

φd1

φd

T
A

r

B

B
1

E

1N=0.102kgf

 (mm)

Ca (N) Coa (N)

(min-1)

d D T r

60
130 42 1.5 29412E 299000 890000 – 2800
130 42 1.5 29412EX 350000 915000 1800 2800

65
140 45 2 29413E 345000 1040000 – 2700
140 45 2 29413EX 410000 1110000 1700 2700

70
150 48 2 29414E 375000 1110000 – 2400
150 48 2 29414EX 490000 1350000  2400

75
160 51 2 29415E 445000 1380000 – 2300
160 51 2 29415EX 525000 1470000 1600 2300

80
170 54 2.1 29416E 480000 1490000 – 2100
170 54 2.1 29416EX 580000 1630000 1500 2100

85

150 39 1.5 29317E 293000 990000 – 2700
150 39 1.5 29317EX 365000 1060000 1600 2700
180 58 2.1 29417E 540000 1720000 – 2000
180 58 2.1 29417EX 640000 1810000 1300 2000

90

155 39 1.5 29318E 300000 1040000 – 2700
155 39 1.5 29318EX 355000 1070000 1600 2700
190 60 2.1 29418E 620000 2020000 – 1900
190 60 2.1 29418EX 710000 2080000 1300 1900

100

170 42 1.5 29320E 355000 1260000 – 2500
170 42 1.5 29320EX 435000 1400000 1500 2500
210 67 3 29420E 690000 2230000 – 1700
210 67 3 29420EX 870000 2530000 1100 1700

110

190 48 2 29322E 470000 1680000 – 2100
190 48 2 29322EX 550000 1730000 1300 2100
230 73 3 29422E 845000 2820000 – 1500
230 73 3 29422EX 1060000 3150000 950 1500

120

210 54 2.1 29324E 565000 2030000 – 1900
210 54 2.1 29324EX 670000 2160000 1100 1900
250 78 4 29424E 1030000 3450000 – 1400
250 78 4 29424EX 1210000 3750000 900 1400

130

225 58 2.1 29326E 665000 2420000 – 1800
225 58 2.1 29326EX 770000 2440000 1000 1800
270 85 4 29426E 1140000 3850000 – 1200
270 85 4 29426EX 1400000 4300000 850 1200

140

240 60 2.1 29328E 700000 2560000 – 1600
240 60 2.1 29328EX 860000 2840000 950 1600
280 85 4 29428E 1200000 4050000 – 1200
280 85 4 29428EX 1410000 4350000 850 1200

150

215 39 1.5 29230E 335000 1390000 – 2100
250 60 2.1 29330E 735000 2840000 – 1600
300 90 4 29430E 1330000 4600000 – 1100
300 90 4 29430EX 1630000 5150000 800 1100

160

225 39 1.5 29232E 345000 1470000 – 2100
270 67 3 29332E 880000 3400000 – 1400
270 67 3 29332EX 1040000 3500000 850 1400
320 95 5 29432E 1510000 5350000 – 1000
320 95 5 29432EX 1820000 5750000 750 1000

170
240 42 1.5 29234E 390000 1700000 – 1900
280 67 3 29334E 900000 3550000 – 1400
340 103 5 29434E 1670000 5900000 – 950

180
250 42 1.5 29236E 420000 1900000 – 1900
300 73 3 29336E 1020000 3950000 – 1300
360 109 5 29436E 1950000 7000000 – 860

da

60 180mm
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• 
  Pa=Fa+1.2Fr
• 
  Poa=Fa+2.7Fr
    ,

Fr/Fa     0.55

Fa
Fr

: 
: 

φDa

φda
ra

ra

φdb1

30°

φdb2

(mm) (mm) (mm) (kg)

d1 D1 B B1 C A da Da ra db1 db2

123 89 15 39.5 20 38 91 108 1.5 – – 2.75 29412E
113 87 27 37.1 20 38 91 108 1.5 66.0 66.0 2.50 29412EX
133 96 16 42.5 21 42 99 115 2.0 – – 3.41 29413E
123 93.5 29.5 40 21 42 99 115 2.0 72.0 72.0 3.20 29413EX
142 103 17 45.5 23 44 106 125 2.0 – – 4.16 29414E
128.3 98.4 32 42.7 23 44 106 125 2.0 75.5 77.5 3.82 29414EX
152 109 18 48 24 47 113 132 2.0 – – 4.98 29415E
140 105.6 34.5 45.6 24 47 113 132 2.0 82.5 82.5 4.70 29415EX
162 117 19 51 26 50 120 140 2.0 – – 5.95 29416E
149 113 36 48.2 26 50 120 140 2.0 88.0 88.0 5.60 29416EX
143.5 114 13 37 19 50 115 135 1.5 – – 2.87 29317E
134 110.5 25 35 19 50 115 135 1.5 90.0 90.0 2.67 29317EX
170 125 21 55 28 54 130 150 2.0 – – 7.19 29417E
158.2 120.5 37 50.6 28 54 130 150 2.0 94.0 94.0 6.69 29417EX
148.5 117 13 37 19 52 120 140 1.5 – – 3.06 29318E
135.2 116 23.8 35.1 19 52 120 140 1.5 95.0 95.0 2.75 29318EX
180 132 22 57 29 56 135 157 2.0 – – 8.28 29418E
162 127 40.5 53 29 56 135 157 2.0 99.0 99.0 7.83 29418EX
163 129 14 40 20.8 58 130 150 1.5 – – 3.91 29320E
146.9 126 27 38.2 20.8 58 130 150 1.5 105.0 107.0 3.61 29320EX
200 146 24 64 32 62 150 175 2.5 – – 11.2 29420E
181 139 44.5 59.6 32 62 150 175 2.5 108.0 110.0 10.6 29420EX
182 143 16 45.5 23 64 145 165 2.0 – – 5.67 29322E
165.1 140.6 30.9 44 23 64 145 165 2.0 116.0 117.0 5.22 29322EX
220 162 26 69 35 69 165 190 2.5 – – 14.7 29422E
199.6 153.4 48 64.4 35 69 165 190 2.5 119.5 120.0 14.0 29422EX
200 159 18 51 26 70 160 180 2.0 – – 7.90 29324E
184.5 155 34.5 48.7 26 70 160 180 2.0 127.0 128.0 7.30 29324EX
236 174 29 74 37 74 180 205 3.0 – – 18.5 29424E
218 166.5 54 70.9 37 74 180 205 3.0 131.0 132.0 17.6 29424EX
215 171 19 55 28 76 170 195 2.0 – – 9.45 29326E
197.4 165.8 36.8 52.7 28 76 170 195 2.0 136.0 138.0 8.82 29326EX
255 189 31 81 41 81 195 225 3.0 – – 23.5 29426E
236.4 181 56 75 41 81 195 225 3.0 141.5 143.0 22.3 29426EX
230 183 20 57 29 82 185 205 2.0 – – 11.2 29328E
218.4 179 38.5 54.8 29 82 185 205 2.0 147.5 149.0 10.5 29328EX
268 199 31 81 41 86 205 235 3.0 – – 24.6 29428E
246 196 53.6 74.4 41 86 205 235 3.0 153.0 160.0 22.8 29428EX
208 178 14 37 19 82 179 196 1.5 – – 4.60 29230E
240 194 20 57 29 87 195 215 2.0 – – 11.7 29330E
285 214 32 86 44 92 220 250 3.0 – – 29.6 29430E
264.4 207.5 58.5 80.8 44 92 220 250 3.0 163.0 169.0 27.8 29430EX
219 188 14 37 19 85 189 206 1.5 – – 4.70 29232E
260 208 23 64 32 92 210 235 2.5 – – 15.5 29332E
243.4 199.8 44 61.4 32 92 210 235 2.5 166.0 174.0 14.5 29332EX
306 229 34 91 45 99 230 265 4.0 – – 35.9 29432E
283.8 222 62.5 85.7 45 99 230 265 4.0 174.5 181.0 33.4 29432EX
233 198 15 40 20 92 201 218 1.5 – – 6.00 29234E
270 216 23 64 32 96 220 245 2.5 – – 16.3 29334E
324 243 37 99 50 104 245 285 4.0 – – 44.0 29434E
243 208 15 40 21 95 211 228 1.5 – – 6.30 29236E
290 232 25 69 35 103 235 260 2.5 – – 20.7 29336E
342 255 39 105 52 110 260 300 4.0 – – 52.2 29436E
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      D

      D1

C

r

      d1

      d

T
A

r

B

B
1

E

1N=0.102kgf

 (mm)

Ca (N) Coa (N)

(min-1)

d D T r

190
270 48 2 29238E 540000 2300000 – 1800
320 78 4 29338E 1170000 4550000 – 1100
380 115 5 29438E 2120000 7750000 – 800

200
280 48 2 29240E 550000 2410000 – 1800
340 85 4 29340E 1350000 5250000 – 1000
400 122 5 29440E 2350000 8450000 – 740

220
300 48 2 29244E 595000 2750000 – 1600
360 85 4 29344E 1410000 5750000 – 1000
420 122 6 29444E 2410000 8950000 – 720

240
340 60 2.1 29248E 890000 4000000 – 1300
380 85 4 29348E 1410000 5850000 – 980
440 122 6 29448E 2480000 9450000 – 720

260
360 60 2.1 29252E 915000 4250000 – 1300
420 95 5 29352E 1810000 7500000 – 860
480 132 6 29452E 2940000 11600000 – 640

280
380 60 2.1 29256E 935000 4500000 – 1200
440 95 5 29356E 1850000 7950000 – 840
520 145 6 29456E 3450000 13500000 – 580

300
420 73 3 29260E 1220000 5850000 – 1000
480 109 5 29360E 2310000 10000000 – 720
540 145 6 29460E 3650000 14800000 – 540

320
440 73 3 29264E 1270000 6150000 – 980
500 109 5 29364E 2370000 10600000 – 720
580 155 7.5 29464E 4050000 16800000 – 480

340
460 73 3 29268E 1290000 6350000 – 950
540 122 5 29368E 2850000 12400000 – 630
620 170 7.5 29468E 4750000 19300000 – 430

360
500 85 4 29272E 1650000 8050000 – 830
560 122 5 29372E 2900000 12900000 – 600
640 170 7.5 29472E 4900000 20500000 – 410

380
520 85 4 29276E 1780000 8800000 – 800
600 132 6 29376E 3400000 15300000 – 540
670 175 7.5 29476E 5200000 22000000 – 400

400
540 85 4 29280E 1840000 9250000 – 800
620 132 6 29380E 3550000 16300000 – 530
710 185 7.5 29480E 5850000 25000000 – 360

420
580 95 5 29284E 2260000 11300000 – 700
650 140 6 29384E 3900000 17900000 – 480
730 185 7.5 29484E 6050000 26000000 – 360

440
600 95 5 29288E 2290000 11800000 – 660
680 145 6 29388E 4050000 19000000 – 450
780 206 9.5 29488E 6950000 30000000 – 300

460
620 95 5 29292E 2290000 11900000 – 660
710 150 6 29392E 4600000 21700000 – 430
800 206 9.5 29492E 7150000 31500000 – 290

480
650 103 5 29296E 2530000 13200000 – 600
730 150 6 29396E 4630000 21900000 – 410
850 224 9.5 29496E 8250000 36000000 – 260

500
670 103 5 292/500E 2590000 13800000 – 600
750 150 6 293/500E 4700000 22600000 – 410
870 224 9.5 294/500E 8250000 35000000 – 250

530 710 109 5 292/530E 2820000 15100000 – 540

da

190 530mm
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      da

ra

      Da

ra

• 
  Pa=Fa+1.2Fr
• 
  Poa=Fa+2.7Fr
    ,

Fr/Fa     0.55

Fa
Fr

: 
: 

(mm) (mm) (mm) (kg)

d1 D1 B B1 C A da Da ra db1 db2

262 223 15 45 24 104 225 245 2.0 – – 8.50 29238E
308 246 27 74 38 110 250 275 3.0 – – 25.5 29338E
360 271 41 111 55 117 275 320 4.0 – – 61.4 29438E
271 236 15 45 24 108 235 255 2.0 – – 9.08 29240E
325 261 29 81 41 116 265 295 3.0 – – 32.0 29340E
380 286 43 117 59 122 290 335 4.0 – – 73.0 29440E
292 254 15 45 24 117 260 275 2.0 – – 9.84 29244E
345 280 29 81 41 125 285 315 3.0 – – 34.5 29344E
400 308 43 117 58 132 310 355 5.0 – – 74.2 29444E
330 283 19 57 30 130 285 305 2.0 – – 17.1 29248E
365 300 29 81 41 135 300 330 3.0 – – 36.3 29348E
420 326   43 117 59 142 330 375 5.0 – – 83.0 29448E
350 302 19 57 30 139 305 325 2.0 – – 18.5 29252E
405 329 32 91 45 148 330 365 4.0 – – 51.5 29352E
460 357 48 127 64 154 360 405 5.0 – – 106 29452E
370 323 19 57 30 150 325 345 2.0 – – 19.5 29256E
423 348 32 91 46 158 350 390 4.0 – – 54.0 29356E
495 387 52 140 68 166 390 440 5.0 – – 137 29456E
405 353 21 69 38 162 355 380 2.5 – – 31.0 29260E
460 379 37 105 50 168 380 420 4.0 – – 75.4 29360E
515 402 52 140 70 175 410 460 5.0 – – 146 29460E
430 372 21 69 38 172 375 400 2.5 – – 32.8 29264E
482 399 37 105 53 180 400 440 4.0 – – 80.0 29364E
555 435 55 149 75 191 435 495 6.0 – – 179 29464E
445 395 21 69 37 183 395 420 2.5 – – 34.5 29268E
520 428 41 117 59 192 430 470 4.0 – – 106 29368E
590 462 61 164 82 201 465 530 6.0 – – 228 29468E
485 423 25 81 44 194 420 455 3.0 – – 50.4 29272E
540 448 41 117 59 202 450 495 4.0 – – 111 29372E
610 480 61 164 82 210 485 550 6.0 – – 234 29472E
505 441 27 81 42 202 440 475 3.0 – – 52.8 29276E
580 477 44 127 63 216 480 525 5.0 – – 140 29376E
640 504 63 168 85 230 510 575 6.0 – – 263 29476E
526 460 27 81 42 212 460 490 3.0 – – 55.1 29280E
596 494 44 127 64 225 500 550 5.0 – – 146 29380E
680 534 67 178 89 236 540 610 6.0 – – 314 29480E
564 489 30 91 46 225 490 525 4.0 – – 74.9 29284E
626 520 48 135 68 235 525 575 5.0 – – 170 29384E
700 556 67 178 89 244 560 630 6.0 – – 325 29484E
585 508 30 91 49 235 510 545 4.0 – – 79.0 29288E
655 548 49 140 70 245 550 600 5.0 – – 192 29388E
745 588 74 199 100 260 595 670 8.0 – – 421 29488E
605 530 30 91 46 245 530 570 4.0 – – 80.9 29292E
685 567 51 144 72 257 575 630 5.0 – – 216 29392E
765 608 74 199 100 272 615 690 8.0 – – 435 29492E
635 556 33 99 55 259 555 595 4.0 – – 97.5 29296E
705 590 51 144 72 270 595 650 5.0 – – 224 29396E
810 638 81 216 108 280 645 730 8.0 – – 543 29496E
654 574 33 99 55 268 575 615 4.0 – – 101 292/500E
725 611 51 144 74 280 615 670 5.0 – – 231 293/500E
830 661 81 216 107 290 670 750 8.0 – – 559 294/500E
692 612 35 105 57 288 615 653 4.0 – – 106 292/530E
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      da

ra

      Da

ra

(mm) (mm) (mm) (kg)

d1 D1 B B1 C A da Da ra db1 db2

262 223 15 45 24 104 225 245 2.0 – – 8.50 29238E
308 246 27 74 38 110 250 275 3.0 – – 25.5 29338E
360 271 41 111 55 117 275 320 4.0 – – 61.4 29438E
271 236 15 45 24 108 235 255 2.0 – – 9.08 29240E
325 261 29 81 41 116 265 295 3.0 – – 32.0 29340E
380 286 43 117 59 122 290 335 4.0 – – 73.0 29440E
292 254 15 45 24 117 260 275 2.0 – – 9.84 29244E
345 280 29 81 41 125 285 315 3.0 – – 34.5 29344E
400 308 43 117 58 132 310 355 5.0 – – 74.2 29444E
330 283 19 57 30 130 285 305 2.0 – – 17.1 29248E
365 300 29 81 41 135 300 330 3.0 – – 36.3 29348E
420 326   43 117 59 142 330 375 5.0 – – 83.0 29448E
350 302 19 57 30 139 305 325 2.0 – – 18.5 29252E
405 329 32 91 45 148 330 365 4.0 – – 51.5 29352E
460 357 48 127 64 154 360 405 5.0 – – 106 29452E
370 323 19 57 30 150 325 345 2.0 – – 19.5 29256E
423 348 32 91 46 158 350 390 4.0 – – 54.0 29356E
495 387 52 140 68 166 390 440 5.0 – – 137 29456E
405 353 21 69 38 162 355 380 2.5 – – 31.0 29260E
460 379 37 105 50 168 380 420 4.0 – – 75.4 29360E
515 402 52 140 70 175 410 460 5.0 – – 146 29460E
430 372 21 69 38 172 375 400 2.5 – – 32.8 29264E
482 399 37 105 53 180 400 440 4.0 – – 80.0 29364E
555 435 55 149 75 191 435 495 6.0 – – 179 29464E
445 395 21 69 37 183 395 420 2.5 – – 34.5 29268E
520 428 41 117 59 192 430 470 4.0 – – 106 29368E
590 462 61 164 82 201 465 530 6.0 – – 228 29468E
485 423 25 81 44 194 420 455 3.0 – – 50.4 29272E
540 448 41 117 59 202 450 495 4.0 – – 111 29372E
610 480 61 164 82 210 485 550 6.0 – – 234 29472E
505 441 27 81 42 202 440 475 3.0 – – 52.8 29276E
580 477 44 127 63 216 480 525 5.0 – – 140 29376E
640 504 63 168 85 230 510 575 6.0 – – 263 29476E
526 460 27 81 42 212 460 490 3.0 – – 55.1 29280E
596 494 44 127 64 225 500 550 5.0 – – 146 29380E
680 534 67 178 89 236 540 610 6.0 – – 314 29480E
564 489 30 91 46 225 490 525 4.0 – – 74.9 29284E
626 520 48 135 68 235 525 575 5.0 – – 170 29384E
700 556 67 178 89 244 560 630 6.0 – – 325 29484E
585 508 30 91 49 235 510 545 4.0 – – 79.0 29288E
655 548 49 140 70 245 550 600 5.0 – – 192 29388E
745 588 74 199 100 260 595 670 8.0 – – 421 29488E
605 530 30 91 46 245 530 570 4.0 – – 80.9 29292E
685 567 51 144 72 257 575 630 5.0 – – 216 29392E
765 608 74 199 100 272 615 690 8.0 – – 435 29492E
635 556 33 99 55 259 555 595 4.0 – – 97.5 29296E
705 590 51 144 72 270 595 650 5.0 – – 224 29396E
810 638 81 216 108 280 645 730 8.0 – – 543 29496E
654 574 33 99 55 268 575 615 4.0 – – 101 292/500E
725 611 51 144 74 280 615 670 5.0 – – 231 293/500E
830 661 81 216 107 290 670 750 8.0 – – 559 294/500E
692 612 35 105 57 288 615 653 4.0 – – 106 292/530E
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URL:http://www.nachi-fujikoshi.co.jp
E-mail:webmaster@nachi-fujikoshi.co.jp

Tokyo Head Office : Shiodome Sumitomo Bldg. 17F 1-9-2 Higashi-shinbashi, Minato-ku, Tokyo 105-0021, JAPAN
Tel: +81-(0)3-5568-5111  Fax: +81-(0)3-5568-5206

Toyama Head Office : 1-1-1 Fujikoshi-Honmachi, Toyama 930-8511, JAPAN     Tel: +81-(0)76-423-5111  Fax: +81-(0)76-493-5211

98 7 11 200062
: 021-6915-2200 : 021-6915-5427

NACHI PILIPINAS INDUSTRIES, INC.
1st Avenue, Manalac Compound, Sta. 
Maria Industrial Estate, Bagumbayan, 
Taguig, Metro Manila, PHILIPPINES
Tel: +63-(0)2-838-3620 
Fax: +63-(0)2-838-3623

NACHI KG TECHNOLOGY INDIA PVT. 
NEEMRANA PLANT

Plot No. SP2-86, RIICO Industrial Area, 
Neemrana 301705, Distt. Alwar, 
Rajasthan, INDIA

NACHI MOTHERSON PRECISION LTD.
179,Sector4, IMT Manesar, 
District Gurgaon-122 050, Haryana, INDIA
Tel: +91-124-4936-000
Fax: +91-124-4936-022

NACHI MOTHERSON 
TOOL TECHNOLOGY LTD.

D-59-60, Sector-6, Noida-201301, 
Distt. Gautam Budh Nagar, U.P. INDIA
Tel: +91-120-425-8372
Fax: +91-120-425-8374

DAESUNG-NACHI HYDRAULICS CO., LTD.
289-22, Yusan-Dong, Yangsan-Si, 
GyeongNam 626-230, KOREA
Tel: +82-(0)55-371-9700
Fax: +82-(0)55-384-3270

NACHI SINGAPORE PTE. LTD.
No.2 Joo Koon Way, Jurong Town, 
Singapore 628943, SINGAPORE
Tel: +65-65587393 
Fax: +65-65587371

VIETNAM REPRESENTATIVE OFFICE, 
HO CHI MINH

4Fl., Yoco Bld., 41 Nguyen Thi Minh 
Khai St., Dist.1, Ho Chi Minh, VIETNAM
Tel: +84-8-3822-3919
Fax: +84-8-3822-3918

VIETNAM REPRESENTATIVE OFFICE, 
HANOI

5B Fl., Noza Bld., 243 Cau Giay St., 
Cau Giay Dist., Hanoi, VIETNAM
Tel: +84-4-3767-8605
Fax: +84-4-3767-8604

FUJIKOSHI-NACHI (MALAYSIA) SDN. BHD.
No.17, Jalan USJ 21/3, 47630 UEP 
Subang Jaya, Selangor Darul Ehsan, 
MALAYSIA 
Tel: +60-(0)3-80247900 
Fax: +60-(0)3-80235884

PT.NACHI INDONESIA
JI.H.R.Rasuna Said Kav.X-O 
Kuningan, Jakarta 12950, INDONESIA
Tel: +62-021-527-2841
Fax: +62-021-527-3029

NACHI KG TECHNOLOGY INDIA PVT. 
GURGAON HEAD OFFICE

Unit No.207, Sewa Corporate Park, MG 
Road, Iffco Chowk, Gurgaon-122001, INDIA
Tel: +91-124-450-2900
Fax: +91-124-450-2910

BANGALORE OFFICE
F-11 Asha Chamber, No2, Venkata 
Swami Raju Road, Kumara Park West, 
Bangaore-560020, INDIA

NACHI-FUJIKOSHI CORP. 
KOREA REPRESENTATIVE OFFICE

3F A-Youn Digital Tower 314-37, 
Seongsu-dong 2-ga, Seongdong-gu, 
Seoul 133-120, KOREA
Tel: +82-(0)2-469-2254 
Fax: +82-(0)2-469-2264

NACHI (AUSTRALIA) PTY. LTD.
Unit 1, 23-29 South Street, Rydalmere, 
N.S.W, 2116, AUSTRALIA 
Tel: +61-(0)2-9898-1511
Fax: +61-(0)2-9898-1678
URL: http://www.nachi.com.au/

NACHI TECHNOLOGY (THAILAND) CO., LTD.
5/5 M, 2, Rojana Industrial Estate 
Nongbua, Ban Khai, Rayong, 21120, 
THAILAND
Tel: +66-38-961-682 
Fax: +66-38-961-683

BANGKOK SALES OFFICE
Unit 23/109(A), Fl.24th Sorachai Bldg., 
23 Sukhumvit 63 Road(Ekamai), 
Klongtonnua, Wattana, Bangkok 
10110, THAILAND
Tel: +66-2-714-0008
Fax: +66-2-714-0740

NACHI INDUSTRIES PTE. LTD.
No.2 Joo Koon Way, Jurong Town, 
Singapore 628943, SINGAPORE
Tel: +65-68613944 
Fax: +65-68611153
URL: http://www.nachinip.com.sg
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