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Recent Progress in the Revision of ISO Bearing Steel Standards

Yasukazu Unigame

Synopsis : ISO 683-17 Bearing Steel Standard has been undergoing major revision. Its new requirements so far agreed in
the 30th and 31st ISO/TC17/SC4 meetings are introduced in this paper.
Recent trends of bearing-steel related standards in JIS and ASTM are also mentioned.

Key words : bearing steel; standard; revision; ISO 683-17; chemical composition; hardenability; nonmetallic inclusion; JIS;
ASTM.
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Table 1 Chemical composition of through hardening bearing steels.
Steel Name Chemical Composition (mass%) min. and max.

ISO 683-17 Similar Grade | C Si_| Mn P S Cr | Mo | Ni | Cu [ Al

100Cr6 SAE 52100 0.93| 0.15( 0.25| - - 1.35| - - - -
1.05] 0.35] 0.45] 0.025] 0.015] 1.60{ 0.10] - 0.30] 0.050

JIS SUJ 2 0.95( 0.15( - - - 1301 - - -
1.10] 0.35] 0.50] 0.025] 0.025] 1.60] 0.08f 0.25[ 0.25

100CrMnSi4-4  |[ASTM A485Gr.] 0.93| 0.45| 0.90| - - 090 - - - -
1.05] 0.75] 1.20] 0.025]0.015] 1.20{ 0.10] - 0.30] 0.050

JIS SUJ 3 0.95| 040 0.90| - - 0.90| - - - -

1.10] 0.70{ 1.15]0.025| 0.025] 1.20] 0.08f 0.25{ 0.25] -

100CrMnSi6-4 0.93| 045 1.00{ - - 1.40| - - - -
1.05| 0.75[ 1.20{ 0.025/0.015| 1.65| 0.10{ - 0.30] 0.050

100CrMnSi 6-6 0.93| 0.45| 1.40| - - 1.40| - - - -
1.05| 0.75( 1.70{ 0.025/ 0.015| 1.65| 0.10f - 0.30] 0.050

100CrMo7 0.93| 0.15[ 0.25] - - 1.65| 0.15| - - -
1.05| 0.35[ 0.45]0.025(0.015| 1.95| 030 - 0.30] 0.050

100CrMo7-3 0.93| 0.15( 0.60| - - 1.65| 0.20f - - -
1.05] 0.35] 0.80] 0.025]| 0.015] 1.95| 0.35] - 0.30] 0.050

100CrMo7-4 0.93| 0.15( 0.60| - - 1.65| 040 - - -
1.05/ 0.35[ 0.80]0.025f 0.015/ 1.95| 0.50{ - 0.30{ 0.050

100CrMnMoSi 0.93| 0.40( 0.80| - - 1.80| 0.50| - - -
8-4-6 1.05| 0.60f 1.10] 0.025{0.015| 2.05] 0.60f - 0.30] 0.050

[Note] (1) O=15ppm (2) Ti=50 ppm (3) S=0.030% may be agreed for improved machinability.
(4) Si=0.15% may be agreed for improved cold formability of 100Cr6.
(5) Ca shall not be added unless otherwise agreed by purchaser.
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Table 2 Chemical composition of case hardening bearing steels.

Steel Name Chemical Composition (mass%) min. and max.

ISO 683-17

Similar Grade

C

Si

Mn

P

S

Cr

Cu

Al

20Cr3

SAE5120

0.17
0.23

0.40

0.60
0.90

0.025

0.015

0.60
1.00

- 0.30

20Cr 4

0.17
0.23

0.40

0.60
0.90

0.025

0.015

0.90
1.20

- 0.30

JIS SCr 420

0.18
0.23

0.15
0.35

0.60
0.85

0.030

0.030

0.90
1.20

0.30

20MnCr4-2

0.17
0.23

0.40

0.65
1.10

0.025

0.015

0.40
0.75

- 0.30

17MnCr5

0.14
0.19

0.40

1.00
1.30

0.025

0.015

0.80
1.10

- 0.30

20MnCr5

0.17
0.22

0.40

1.10
1.40

0.025

0.015

1.00
1.30

- 0.30

15CrMo4

0.12
0.18

0.40

0.60
0.90

0.025

0.015

0.90
1.20

- 0.30

JIS SCM 415

0.13
0.18

0.15
0.35

0.60
0.85

0.030

0.030

0.90
1.20

0.15
0.30

0.30

20CrMo4

0.17
0.23

0.40

0.60
0.90

0.025

0.015

0.90
1.20

0.15
0.25

- 0.30

JIS SCM420

0.18
0.23

0.15
0.35

0.60
0.85

0.030

0.030

0.90
1.20

0.15
0.30

0.30

20MnCrMo4-2

SAE4118

0.17
0.23

0.40

0.65
1.10

0.025

0.015

0.40
0.75

0.10
0.20

0.30

20NiCrMo2

SAE8620

0.17
0.23

0.40

0.60
0.95

0.025

0.015

0.35
0.65

0.15
0.25

0.40( -
0.70] 0.30

JIS SNCM220

0.17
0.23

0.15
0.35

0.60
0.90

0.030

0.030

0.40
0.65

0.15
0.30

0.40| -
0.70{ 0.30

20NiCrMo7

SAE4320

0.17
0.23

0.40

0.40
0.70

0.025

0.015

0.35
0.65

0.20
0.30

1.60| -
2.00] 0.30

JIS SNCM420

0.17
0.23

0.15

0.40
0.70

0.030

0.030

0.40
0.65

0.15
0.30

1.60| -
2.00{ 0.30

18CrNiMo7-6

0.15
0.21

0.35

0.40

0.50
0.90

0.025

0.015

1.50
1.80

0.25
0.35

1.40| -
1.70] 0.30

0.050

18NiCrMo14-6

0.15
0.20

0.40

0.40
0.70

0.025

0.015

1.30
1.60

0.15
0.25

3.25| -
3.75] 0.30

0.050

16NiCrMo16-5

0.14
0.18

0.40

0.25
0.55

0.025

0.015

1.00
1.40

0.20
0.30

3.80

4.30] 0.30

0.050

[Note] (1) O=20 ppm (2) Ti=50 ppm

(4) Ca shall not be added unless otherwise agreed by purchaser.

(3) S=0.030% may be agreed for improved machinability.
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Table 3 Chemical composition of surface hardening bearing steels.

Steel Name Chemical Composition (mass%) min. and max.
ISO 683-17 Similar Grade | C Si | Mn P S Cr | Mo| Ni | Cu | Al
C56E2 C55 052 - 0.60| - - - - - - -
SAE1055 0.60] 0.40] 0.90] 0.025] 0.015]| - - - 0.30] 0.050
JIS S55C 0.52| 0.15] 0.60{ - - - - - - - |Ni+Cr
0.58( 0.35] 0.90] 0.030] 0.035| 0.20| - 0.20] 0.30] - 0.35
56Mn4 0.52 - 0.90| - - - - - - -
0.60( 0.40| 1.20] 0.025|0.015| - - - 0.30] 0.050
70Mn4 SAE 1070 0.65( - 0.80f - - - - - - -
0.75| 0.40| 1.20| 0.025( 0.015| - - - 0.30{ 0.050
43CrMo4 SAE4142 0.40| - 0.60] - - 0.90f 0.15| - - -
0.46] 0.40] 0.90] 0.025] 0.015] 1.20] 0.30| - 0.30] 0.050
JIS SCM440 0.38( 0.15| 0.60] - - 0.90| 0.15| - - -
0.43| 0.35] 0.85]0.030{ 0.030] 1.20] 0.30{ 0.25| 0.30] -

[Note] (1) O=20ppm (2) Ti=50 ppm (3) S=0.030% may be agreed for improved machinability.
(4) Ca shall not be added unless otherwise agreed by purchaser.
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Table 4 Chemical composition of stainless bearing steels.

Steel Name Chemical Composition (mass%) min. and max.
ISO 683-17 Similar Grade C Si | Mn P S Cr | Mo | Ni \Y
X47Crl14 043 - - - - | 1250 - - -
0.50] 1.00] 1.00{ 0.040{ 0.015| 14.50| - - -
X65Cr14 QD51 0.60| - - - - 1250 - - -
0.70{ 1.00] 1.00| 0.040{ 0.015| 14.50| 0.75| - -
X108CrMo17 ASTM Type 440, 0.95| - - - - |16.00|] 0.40| - -
1.20{ 1.00] 1.00] 0.040] 0.015] 18.00| 0.80| - -
JIS SUS 440C 0.95| - - - - | 16.00] - - -
1.20] 1.00] 1.00] 0.040{ 0.030| 18.00{ 0.75| 0.60| -
X90CrMoV18-1 0.85| - - - - [ 17.00] 0.90| - 0.07
0.95] 1.00] 1.00] 0.040{ 0.015| 19.00f 1.30| - 0.12
[Note] (1) S=0.030% may be agreed for improved machinability.
x5 SRIZHOIERD
Table 5 Chemical composition of high temperature bearing steels.
Steel Name Chemical Composition (mass%) min. and max.
ISO 683-17 Similar Grade C Si Mn P S Cr | Mo | Ni V W Cu
X81MoCrV4-4 M50 0.77) - 0.15] - - 3.90| 4.00] - 0.90| - -
0.85[ 0.40] 0.35]0.025]| 0.015| 4.30| 4.50f - 1.10] 0.25( 0.30
X13MoCrNi4-4-3 [M50ONIL 0.10] 0.10] 0.15| - - 3.90| 4.00f 3.20{ 1.00| - -
0.15( 0.25] 0.35]0.015| 0.010| 4.30| 4.50| 3.60/ 1.30| 0.15| 0.10
X82WMoCrV M2 0.78| - - - - 3.90|1 4.70| - 1.70] 6.00f -
6-5-4 0.86] 0.40] 0.40] 0.025| 0.015| 4.30{ 5.20] - 2.00{ 6.70] 0.30
JIS SKH 51 0.80| - - - - 3.80] 4.50| - 1.60| 550 -
0.90{ 0.40{ 0.40{0.030] 0.030{ 4.50| 5.50| 0.25| 2.20| 6.70| 0.25
X75WCrVv18-4-1 |T1 0.70| - - - - 3.90| - - 1.00{ 17.50| -
0.80] 0.40] 0.40] 0.025| 0.015 4.30{ 0.60| - 1.25(19.00]  0.30
JIS SKH 2 0.73] - - - - 3.80| - - 0.80( 17.00{ -
0.83] 0.40] 0.40] 0.030{ 0.030{ 4.50{ - 0.25] 1.20] 19.00] 0.25

[Note] (1) P=0.015% and S=0.008% may be agreed for X81MoCrV4-4.
(2) Cu=0.20% may be agreed for X13MoCrNi4-4-3.
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Table 6 Hardness limits of case hardening and surface hardening steels with specified hardenability.

Steel Name

Hardness HRC at a distance, in mm, from guenched end of test piece

ISO 683-17

Similar Grade

1.5/]

3/5]|

7

9

11

13

15

20 25303540 | 45

50

20Cr3H

48 |

40

46
34

41 |

27

34
22

31
20

29

27

25

22

20Cr4H

49
41

48 |

38

46

31

42
26

38
23

36
21

34

32

29

27

26

24

23

!
\

JIS SCr420H

48
40

48

37

46 |

32

40 |
28

36
25

34
22

32
21

31

29

27 |

24

20MnCr4-2H

To be prepared by France

17MnCr5SH

47
39

46
36

44
31

41
28

39
24

37
21

35

33

31

30 |

29

28

20MnCrSH

49
41

49
39

48
36

46
33

43
30

42
28

41
26

39
25

37
23

35
21

34

33

15CrMo4H

46
39

45
36

42
29

38
24

34
21

31
20

29
20

28

26

25

24

24

JIS SCM415H

46
39

45
36

42
29

38
24

34
21

31
20

29
20

28

26

25

24

24

20CrMo4H

48
40

48
39

47
35

44
31

42
28

39
25

37
24

35
23

33
20

31
20

30

30

JIS SCM420H

48
40

48
39

47
35

-+
31

42
28

39
25

37
24

35
23

33
20

31
20

30

30

20MnCrMo4-2H

48
41

46
37

40
27

34
2

29

27

25

24

21

20NiCrMo2H

49
41

48
37

45
31

42
25

36
22

33
20

31

30

24

24

JIS SNCM220H

48
41

47
37

44
30

40
25

35
22

32
20

30

23

23

20NiCrMo7H

48
40

47
38

45
34

42
30

39
27

36
25

34
23

25

24

JIS SNCM420H

48
41

47
38

46
34

42
30

39
27

36
25

34
23

25

24

18CrNiMo7-6H

48
40

48
40

48
39

48
38

47
37

47
36

46
35

31

42
30

41
29

18NiCrMo14-6H

48
40

47
39

47
39

46
38

46
38

46
38

46
38

46
36

45
34

45
33

4
31

16NiCrMo16-5H

To be prepared by France

43CrMo4H

61
53

61
53

61
52

60
51

60
49

59
43

59
40

53
32

51
31

48
30

47
30

46
29

45
29

JIS SCM440H

60
53

60
33

60
52

59
51

58
50

58
48

57
46

53
35

51
33

49
33

47
32

46
31

44
30
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Table 7 Hardness in the usual conditions of delivery.

Hardness in the condition of delivery
Steel Name TS TA TH TAC TAC+TC
HB max. HB max. HB HB max. HB max.
Through hardening bearing steels
100Cr6 207 241 (1)
100CrMnSi4-4 217 -
100CrMnSi6-4 (2) - - 217 251 (1)
100CrMnSi6-6 217 260 (1)
100CrMo7 217 251 (1)
100CrMo7-3 217 -
100CrMnMo7-4 217 -
100CrMnMoSi8-4-6 217 -
Case hardening bearing steels
20Cr3 207 156 - 207 170
20Cr4 (3) 207 156 - 207 170 4)
20MnCr4-2 207 163 - 207 170
17MnCr5 207 156 - 207 170
20MnCr5 255 217 170 - 217 179
15CrMo4 255 207 156 - 207 170
20CrMo4 255 207 163 - 207 170
20MnCrMo4-2 255 207 156 - 207 170
20NiCrMo?2 (3) 212 163 - 212 170
20NiCrMo7 255 229 174 - 229 170
18CrNiMo7-6 255 229 179 - 229 179
18NiCrMo14-6 255 - - 241
16NiCrMo16-5 255 - - 241
Surface hardening bearing steels
C56E2 255 (5) 229
56Mn4 255 (5) 229 - - -
70Mn4 255 (5) 241
43CrMo4 255 (5) 241
Stainless bearing steels
X47Cr14 248
X65Cr14 (6) - - 255 4)
X108CrMo17 255
X90CrMoV18-1 255
High temperature bearing steels
X81CrMoV4-4 - 248
X13MoCrNi4-4-3 (6) 269 - - 4)
X82WMoCrV6-5-4 - 248
X75WCrvs8-4-1 - 269

[Note] (1) For wires and cold finished tubes, hardness may be up to 320 HB.
(2) As per agreement between the purchaser and supplier, if necessary.
(3) Under suitable conditions, this grade is shearable in the untreated condition.
(4) As per agreement between the purchaser and supplier, if necessary.
(5) TA might be necessary, depending on steel types and product sizes.
(6) Hardness for TA or TAC is usually applicable.
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