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NATIONAL FOREWORD 
 
 
The adoption of the ISO Standard as a Malaysian Standard was recommended by the 
Technical Committee on Alloy Steels under the authority of the Industry Standards 
Committee on Iron and Steel. 
 
This Malaysian Standard is identical with ISO 683-17:1999, Heat-treated steels, alloy steels 
and free-cutting steels - Part 17: Ball and roller bearing steels, published by the International 
Organization for Standardization (ISO) with the following modifications: 
 
a)  in the source text, “this International Standard” has been replaced by “this Malaysian 

Standard”; 
 

b) the comma which is used as a decimal sign, has been replaced by a point;  
 

c) Clause/Subclause Modifications 
 

General Replace the word “cast analysis” with “ladle analysis” 
 

Explanation: Ladle analysis is more relevant compared to cast analysis. 
 
 
d) reference to International Standards should be replaced by equivalent Malaysian 

Standards as follows: 
 

Referenced International Standards Corresponding Malaysian Standards 
 
ISO 404:1992, Steel and steel products - 
General technical delivery requirements 
 

 MS 1846:2005, Steel and steel products 
- General technical delivery 
requirements 

 
ISO 4948-1:1982, Steels - Classification - 
Part 1: Classification of steels into 
unalloyed and alloy steels based on 
chemical composition 
 
ISO 6506:1981, Metallic materials - 
Hardness test - Brinell test 

 MS ISO 4948-1:2007, Steels - 
Classification - Part 1: Classification of 
steels into unalloyed and alloy steels 
based on chemical composition 
 
MS ISO 6506-1:2003, Metallic materials - 
Brinell hardness test - Part 1: Test 
method (First revision) 

   
Compliance with a Malaysian Standard does not of itself confer immunity from legal 
obligations. 
 
NOTE. IDT on the front cover indicates an identical standard i.e. a standard where the technical content, structure, 
and wording (or is an identical translation) of a Malaysian Standard is exactly the same as in an International 
Standard or is identical in technical content and structure although it may contain the minimal editorial changes 
specified in clause 4.2 of ISO/IEC Guide 21-1. 
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HEAT-TREATED STEELS, ALLOY STEELS AND FREE-CUTTING STEELS 

- PART 17: BALL AND ROLLER BEARING STEELS 
 
 

1  Scope 
 
1.1 This Malaysian Standard applies to the products and heat-treatment conditions given in 
Table 1 and the surface conditions given in Table 2. 
 
1.2 This Malaysian Standard gives the technical delivery requirements for five groups of 
wrought ball and roller bearing steels as listed in Table 3, namely: 
 
a)  through-hardening bearing steels (steels with about 1 % C and 1 % to 2 % Cr); 
 
b)  case-hardening bearing steels; 
 
c)  induction-hardening bearing steels (unalloyed and alloyed); 
 
d)  stainless bearing steels; and 
 
e)  high temperature bearing steels. 
 
1.3 In special cases variations in these technical delivery requirements or additions to them 
may form the subject of an agreement the time of enquiry and order (see Annex A). 
 
1.4 In addition to this standard, the general technical delivery requirements of MS 1846:2005 
are applicable. 
 
 

2 Normative references 
 
The following normative references are indispensable for the application of this standard. For 
dated references, only the edition cited applies. For undated references, the latest edition of 
the normative reference (including any amendments) applies.  
 
MS 1846:2005, Steel and steel products - General technical delivery requirements 
 
MS ISO 4948-1:2007, Steels - Classification - Part 1: Classification of steels into unalloyed 
and alloy steels based on chemical composition 
 
MS ISO 6506-1:2003, Metallic materials - Brinell hardness test - Part 1: Test method (First 
revision) 
 
ISO 377:1997, Steel and steel products - Location and preparation of samples and test pieces 
for mechanical testing 
 
ISO 642:1999, Steels - Hardenability test by end quenching (Jominy test) 
 
ISO 643:1983, Steels - Micrographic determination of the ferritic or austenitic grain size 
 
ISO 1035-1:1980, Hot-rolled steel bars - Part 1: Dimensions of round bars 
 



MS ISO 683-17:2010 

2 © STANDARDS MALAYSIA 2010 - All rights reserved 

 
 
 
 
ISO 1035-4:1982, Hot-rolled steel bars - Part 4: Tolerances 
 
ISO 3763:1976, Wrought steels - Macroscopic methods for assessing the content of non-
metallic inclusions 
 
ISO 3887:1976, Steel, non-alloy and low-alloy - Determination of depth of decarburisation 
 
ISO 4967:1998, Steel - Determination of content of nonmetallic inclusions - Micrographic 
method using standard diagrams 
 
ISO 4969:1980, Steel - Macroscopic examination by etching with strong mineral acids 
 
ISO 5949:1983, Tool steels and bearing steels - Micrographic method for assessing the 
distribution of carbides using reference photomicrographs 
 
ISO 6929:1987, Steel products - Definitions and classification 
 
ISO 9443:1991, Heat-treatable and alloy steels - Surface quality classes for hot-rolled round 
bars and wire rods - Technical delivery conditions 
 
ISO/TR 9769:1991, Steel and iron - Review of available methods of analysis 
 
ISO 10474:1991, Steel and steel products - Inspection documents 
 
ISO 14284:1996, Steel and iron - Sampling and preparation of samples for the determination 
of chemical composition 
 
ENV 10247:1996, Metallographic test methods - Examination of steels using standard 
diagrams to assess the content of non-metallic inclusions 
 
 

3  Terms and definitions 
 
For the purposes of this standard, the terms and definitions for the product forms given in ISO 
6929 apply. The terms "unalloyed steel" and "alloyed steel" are as defined in MS ISO 4948-1. 
 
 

4  Ordering and designation 
 
The designation of the product on an order shall cover the following: 
 
a)  The designation of the product form (e. g. bar) followed by either: 
 

i) the designation of the dimensional standard and the dimensions and tolerances 
selected from it (see 5.6); or 

 
ii) the designation of any other document covering the dimensions and tolerances 

required for the product. 
 

b)  If a surface condition other than "hot worked" or a special surface quality is required: 
 

i)  the surface condition (see Table 2); and 
 
ii)  the surface quality (see 5.5). 
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c)  A description of the steel comprising: 
 

i)  a reference to this standard; 
 
ii)  the designation of the steel type (see Table 3); 
 
iii) the symbol for the heat-treatment condition on delivery (see Table 1); 
 
iv)  the standard designation for the required type of inspection document (see ISO 

10474); and 
 
v) the symbol and, where necessary, the details of this supplementary requirement (see 

Annex A), if any supplementary requirement shall be complied with. 
 
 
EXAMPLE 
 
The following are to be ordered. 
 
Hot-rolled round bars: 
 
a)  in accordance with ISO 1035-1; 
 
b)  with a nominal diameter of 50.0 mm; 
 
c)  with a nominal length of 8 000 mm; 
 
d)  with a tolerance on diameter of ± 0.40 mm (class S of ISO 1035-4); 
 

e)  with a tolerance on length of 
100
0  
+

mm (class L2 of ISO 1035-4); and 

 
f)  all other tolerances as given in ISO 1035-4, for normal cases. 
 
 
Surface: 
 
a)  as hot worked. 
 
 
Steel: 
 
a)  in accordance with this standard, type 100Cr6 (see Table 3); 
 
b)  heat-treatment condition: annealed to achieve spheroidised carbides (symbol +AC, see 

Table 1); and 
 
c)  with an inspection certificate 3.1.B (see ISO 10474). 
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Designation: 
 
Rounds ISO 1035-1-50.0 S x 8 000 L2 
 
Steel MS ISO 683-17-100Cr6+AC-3.1.B 
 
 

5  Requirements 
 
5.1  Manufacturing process 
 
5.1.1  General 
 
The manufacturing process of the steel and of the products is, with the restrictions given by 
the requirements in 5.1.2 and 5.1.3, left to the discretion of the manufacturer. 
 
Upon request, the purchaser shall be informed on the steel-making process used. 
 
Remelting of the steel may be agreed upon at the time of enquiry and order. 
 
5.1.2  Heat-treatment and surface condition at delivery 
 
The heat-treatment and surface condition at delivery shall be as agreed when ordering. 
 
Table 1 in combination with Table 6 covers the various product forms' and steel groups' usual 
heat-treatment conditions, and Table 2 the usual surface conditions. 
 
5.1.3  Cast separation 
 
The steels shall be delivered separated by casts. 
 
5.2  Chemical composition, hardness and hardenability 
 
5.2.1  Table 1 gives a survey on combinations of usual heat-treatment conditions at 
delivery, product forms and requirements according to Tables 3 to 6 (chemical composition, 
hardenability, maximum hardness and hardness range). 
 
5.2.2  Where the steel is not ordered to hardenability requirements, i.e. where the steel type 
designations of Table 3 and not the designations given in Table 5 are applied, the 
requirements for chemical composition and hardness cited in Table 1, column 10, apply as 
appropriate for the particular heat-treatment condition. In this case the values of hardenability 
given in Table 5 are for guidance purposes only. 
 
5.2.3  Where the steel is, by using the designations given in Table 5, ordered to 
hardenability requirements, the values of hardenability given in Table 5 shall apply in addition 
to the requirements cited in Table 1, column 10 (see footnote 

b
 to Table 3). 
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5.3  Microstructure 
 
5.3.1  Austenitic grain size of case-hardening and induction-hardening bearing steels 
 
Case-hardening steels and induction-hardening steels shall be fine grained. This requirement 
shall be regarded as complied with if: 
 
a)  in the case of case-hardening steels after holding the steel for 4 h at (925 ± 10) °C, at 

least 70 % of the microstructure revealed according to one of the procedures given in ISO 
643 consists of grains of size 5 or higher (finer); and 

 
b)  in the case of induction-hardening steels after holding for 1.5 h at (850 ± 10) °C, the 

microstructure revealed according to one of the procedures given in ISO 643 consists of 
grains of size 5 or higher (finer). 

 
For verification of the grain size see Annex A1. 
 
5.3.2  Spheroidisation and distribution of carbides 
 
5.3.2.1 For deliveries in treatment conditions +AC and +AC+C, the carbides of the through-
hardening steels shall be spheroidised and the carbides of the stainless and high temperature 
bearing steels shall be predominantly spheroidised. Case-hardening steels may show 
remnants of incompletely spheroidised carbides. If necessary, the required degree of 
spheroidisation shall be agreed at the time of enquiry and order. 
 
5.3.2.2 For distribution of carbides, see Annex A2. 
 
5.3.3  Structure of case-hardening steels 
 
The structure shall consist of ferrite-pearlite in the condition +FP (refer to Table 1). Bainite 
contents up to 10 % are, however, permissible. 
 
5.4  Non-metallic inclusions 
 
All bearing steels shall have a high degree of cleanness, i.e. a low content of non-metallic 
inclusions. 
 
For microscopic non-metallic inclusions, see Annex A3 and Annex B. 
 
For macroscopic non-metallic inclusions, see Annex A4. 
 
5.5  Surface quality 
 
5.5.1  All products shall have a workmanlike finish. 
 
5.5.2  Ground or turned or machined products shall be free from surface imperfections and 
surface decarburization. 
 
5.5.3  Hot-rolled, forged, cold-reduced, peeled or rough-machined products shall be 
ordered with sufficient material machining allowances to be removed from all surfaces by 
machining or grinding to allow for: 
 
a)  surface decarburisation; and 
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b)  surface imperfections. 
 
The machining allowances shall be agreed upon at the time of enquiry and order. 
 
Alternatively, for round bars and rod the permissible depth of surface discontinuities may be 
specified in accordance with ISO 9443. 
 
5.6 Shape, dimensions and tolerances 
 
The shape, dimensions and tolerances of the products shall comply with the requirements 
agreed upon at the time of enquiry and order. The agreements shall, as far as possible, be 
based on corresponding Malaysian Standards or, otherwise, on suitable International 
Standards. 
 
NOTE. For round bars, the following International Standards cover dimensions and/or tolerances for products 
included in this standard: 
 
ISO 1035-1 and ISO 1035-4.  

 
 

6  Inspection, testing and conformance of products 
 
6.1  Inspection and testing procedures and types of inspection documents 
 
6.1.1  For each delivery, the issue of any inspection document according to ISO 10474 may 
be agreed upon at the time of enquiry and order. 
 
6.1.2  If, in accordance with the agreement made at the time of enquiry and order, a test 
report is to be provided, this shall cover: 
 
a)  the statement that the material complies with the requirements of the order; and 
 
b)  the results of the ladle analysis for all elements specified for the type of steel supplied. 
 
6.1.3  If, in accordance with the agreement in the order, an inspection certificate 3.1.A, 
3.1.B or 3.1.C or an inspection report 3.2 (see ISO 10474) is to be provided, the specific 
inspections and tests described in 6.2 shall be carried out and their results shall be certified in 
the document. 
 
In addition the document shall cover: 
 
a)  the results of the ladle analysis provided by the manufacturer for all elements specified for 

the steel type concerned; 
 
b)  the results of all inspections and tests ordered by supplementary requirements (see 

Annex A); and 
 
c)  the symbol letters or numbers connecting the inspection document with the relevant test 

unit. 
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6.2  Specific inspection and testing 
 
6.2.1  General 
 
The amount of testing, the sampling conditions and the test methods to be applied for the 
verification of the requirements shall be in accordance with the prescriptions in Table 7. 
 
6.2.2 Chemical composition 
 
The ladle analysis is given by the manufacturer. For product analysis see Annex A5. 
 
6.2.3  Verification of the hardenability and hardness 
 
The hardness requirements given for the relevant heat treatment condition in Table 1, column 
10, sub-column ii, shall be verified. 
 
In addition, for steels ordered with the symbol +H in the designation (see Table 5), the 
hardenability requirements according to Table 5 shall be verified. 
 
6.2.4  Inspection of the surface quality 
 
6.2.4.1  Unless otherwise agreed when ordering (see Annex A7), the number of products to 
be inspected for surface quality is left to the discretion of the inspector. 
 
6.2.4.2  Unless otherwise agreed (see Annex A7), the surface quality shall be inspected 
visually. 
 
6.2.5  Dimensional inspection 
 
Unless otherwise agreed when ordering (see Annex A8), the number of products to be 
inspected for their shape and dimensions shall be left to the discretion of the inspector. 
 
6.2.6  Retests 
 
When a test does not meet the specified result, this test shall be repeated based on MS 
1846:2005. 
 
 

7  Marking 
 
The manufacturer shall mark the products or the bundles or boxes containing the products in 
a suitable way, so that identification of the cast, the steel type and the origin of the delivery is 
possible (see Annex A6). 
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Table 4.  Permissible deviations between specified analysis and product analysis 
 

Permissible deviation
a
, % (m/m) for 

 

Element Permissible 
maximum content 
according to ladle 

analysis 

x % (m/m) 

through-
hardening 

bearing 
steels 

case-
hardening 

bearing 
steels 

Induction-
hardening 

bearing 
steels 

Stainless 
bearing 
steels 

High-
temperature 

bearing 
steels 

C x ≤ 0.60 - ± 0.02 ± 0.02 ± 0.02 ± 0.02 

 0.60 < x ≤ 1.20 ± 0.03 - ± 0.03 ± 0.03 ± 0.03 

Si x ≤ 0.40 ± 0.03 ± 0.03 + 0.03 - ± 0.03 

 0.40 < x ≤ 1.00 ± 0.05 - - ± 0.05 - 

Mn x ≤ 1.00 ± 0.04 ± 0.04 ± 0.04 ± 0.03 ± 0.04 

 1.00 < x ≤ 1.40 ± 0.06 ± 0.06 ± 0.06 - - 

P x ≤ 0.040 + 0.005 + 0.005 + 0.005 + 0.005 + 0.005 

S x ≤ 0.025 + 0.005 + 0.005 + 0.005 + 0.005 + 0.005 

x ≤ 2.00 ± 0.05 ± 0.05 ± 0.05 - - 

2.00 < x ≤ 10.00 ± 0.10 - - - ± 0.10 

10.00 < x ≤ 15.00 - - - ± 0.15 - 

 

 
Cr 

15.00 < x ≤ 19.00 - - - ± 0.20 - 

x ≤ 0.30 ± 0.03 ± 0.03 ± 0.03 - - 

0.30 < x ≤ 0.60 ± 0.05 ± 0.05 - ± 0.05 + 0.03 

0.60 < x ≤ 1.75 - - - - - 

 

 
Mo 

1.75 < x ≤ 5.20 - - - - ± 0.10 

x ≤ 1.00 - ± 0.03 - - - 

1.00 < x ≤ 2.00 - ± 0.05 - - - 

 

 
Ni 

2.00 < x ≤ 4.30 - ± 0.07 - - ± 0.07 

x ≤ 0.50 - - - ± 0.03 - 

0.50 < x ≤ 1.50 - - - - ± 0.05 

 

V 

1.50 < x ≤ 2.00 - - - - ± 0.10 

x ≤ 0.25 - - - - ± 0.03 

5.00 < x ≤ 10.00 - - - - ± 0.10 

 

W 

10.00 < x ≤ 19.00 - - - - ± 0.20 

Ai x ≤ 0.050 + 0.010 + 0.010 + 0.010 - - 

Cu x ≤ 0.30 + 0.03 + 0.03 + 0.03 - + 0.03 

a
  ± means that in one cast the deviation may occur over the upper value or under the lower value of the specified 

range in Table 3, but not both at the same time. 

 
 
 
 
 
 
 
 



 

 

MS ISO 683-17:2010

 
T

a
b

le
 5

. 
 H

a
rd

n
e
s
s
 l
im

it
s
 f

o
r 

c
a
s
e
 h

a
rd

e
n

in
g

 a
n

d
 i
n

d
u

c
ti

o
n

 h
a

rd
e
n

in
g

 s
te

e
ls

 (
H

-g
ra

d
e
s
) 

in
 t

h
e
 e

n
d

-q
u

e
n

c
h

 h
a
rd

e
n

a
b

il
it

y
 t

e
s
t 

 

 
T

y
p

e
 o

f 
s

te
e
l 

H
a
rd

n
e

s
s
 H

R
C

 a
t 

a
 d

is
ta

n
c
e
, 

in
 m

il
li
m

e
te

rs
, 

fr
o

m
 q

u
e
n

c
h

e
d

 e
n

d
 o

f 
te

s
t 

p
ie

c
e
 o

f 

N
o

. 
N

a
m

e
 

L
im

it
s

 o
f 

ra
n

g
e

 

1
.5

 
3

 
5

 
7

 
9

 
1

1
 

1
3

 
1

5
 

2
0

 
2

5
 

3
0

 
3

5
 

4
0

 
4

5
 

5
0

 

Q
u

e
n

c
h

in
g

 
te

m
p

e
ra

tu
re

 
º 

C
 

m
a

x
. 

4
8

 
4

6
 

4
1

 
3

4
 

3
1

 
2

9
 

2
7

 
2

5
 

2
2

 
 

 
 

 
 

 
B

2
0

 
2

0
C

r3
+

H
 

m
in

. 
4
0
 

3
4
 

2
7
 

2
2
 

2
0
 

- 
- 

- 
- 

 
 

 
 

 
 

9
0

0
 ±

 5
 

m
a

x
. 

4
9

 
4

8
 

4
6

 
4

2
 

3
8

 
3

6
 

3
4

 
3

2
 

2
9

 
2

7
 

2
6

 
2

4
 

2
3

 
 

 
B

2
1

 
2

0
C

r4
+

H
 

m
in

. 
4
1
 

3
8
 

3
1
 

2
6
 

2
3
 

2
1
 

- 
- 

- 
- 

- 
- 

- 
 

 
9

0
0

 ±
 5

 

m
a

x
. 

4
9

 
4

8
 

4
6

 
4

2
 

3
9

 
3

7
 

3
4

 
3

3
 

3
2

 
3

0
 

2
8

 
2

6
 

2
4

 
 

 
B

2
2

 
2

0
M

n
C

r4
-2

+
H

 
m

in
. 

4
1
 

3
8
 

3
1
 

2
8
 

2
4
 

2
1
 

- 
- 

- 
- 

- 
- 

- 
 

 
9

0
0

 ±
 5

 

m
a

x
. 

4
7

 
4

6
 

4
4

 
4

1
 

3
9

 
3

7
 

3
5

 
3

3
 

3
1

 
3

0
 

2
9

 
2

8
 

2
7

 
 

 
B

2
3

 
1

7
M

n
C

r5
+

H
 

m
in

. 
3
9
 

3
6
 

3
1
 

2
8
 

2
4
 

2
1
 

- 
- 

- 
- 

- 
- 

- 
 

 
9

0
0

 ±
 5

 

m
a

x
. 

4
9

 
4

9
 

4
8

 
4

6
 

4
3

 
4

2
 

4
1

 
3

9
 

3
7

 
3

5
 

3
4

 
3

3
 

3
2

 
 

 
B

2
4

 
1

9
M

n
C

r5
+

H
 

m
in

. 
4

1
 

3
9

 
3

6
 

3
3

 
3

0
 

2
8

 
2

6
 

2
5

 
2

3
 

2
1

 
- 

- 
- 

 
 

9
0

0
 ±

 5
 

m
a

x
. 

4
6

 
4

5
 

4
1

 
3

8
 

3
4

 
3

1
 

2
9

 
2

8
 

2
6

 
2

5
 

2
4

 
2

4
 

2
3

 
2

3
 

2
2

 
B

2
5

 
1

5
C

rM
o

4
+

H
 

m
in

. 
3
9
 

3
6
 

2
9
 

2
4
 

2
1
 

2
0
 

- 
- 

- 
- 

- 
- 

- 
- 

- 
9

0
0

 ±
 5

 

m
a

x
. 

4
8

 
4

8
 

4
7

 
4

4
 

4
1

 
3

9
 

3
7

 
3

5
 

3
3

 
3

1
 

3
0

 
3

0
 

2
9

 
2

9
 

2
8

 
B

2
6

 
2

0
C

rM
o

4
+

H
 

m
in

. 
4
0
 

3
9
 

3
5
 

3
1
 

2
8
 

2
5
 

2
4
 

2
3
 

2
0
 

2
0
 

- 
- 

- 
- 

- 
9

0
0

 ±
 5

 

m
a

x
. 

4
8

 
4

6
 

4
0

 
3

4
 

2
9

 
2

7
 

2
5

 
2

4
 

2
1

 
 

 
 

 
 

 
B

2
7

 
2

0
M

n
C

rM
o

4
-2

+
H

 
m

in
. 

4
1
 

3
7
 

2
7
 

2
2
 

- 
- 

- 
- 

- 
 

 
 

 
 

 
9

0
0

 ±
 5

 

m
a

x
. 

4
9

 
4

8
 

4
5

 
4

2
 

3
6

 
3

3
 

3
1

 
3

0
 

2
7

 
2

5
 

2
4

 
2

4
 

2
3

 
 

 
B

2
8

 
2

0
N

iC
rM

o
2

+
H

 
m

in
. 

4
1
 

3
7
 

3
1
 

2
5
 

2
2
 

2
0
 

- 
- 

- 
- 

- 
- 

- 
 

 
9

0
0

 ±
 5

 

m
a

x
. 

4
8

 
4

7
 

4
5

 
4

2
 

3
9

 
3

6
 

3
4

 
3

2
 

2
9

 
2

6
 

2
5

 
2

4
 

2
4

 
2

4
 

2
4

 
B

2
9

 
2

0
N

iC
rM

o
7

+
H

 
m

in
. 

4
0
 

3
8
 

3
4
 

3
0
 

2
7
 

2
5
 

2
3
 

2
2
 

2
0
 

- 
- 

- 
- 

- 
- 

9
0

0
 ±

 5
 

m
a

x
. 

4
8

 
4

8
 

4
8

 
4

8
 

4
7

 
4

7
 

4
6

 
4

6
 

4
4

 
4

3
 

4
2

 
4

1
 

4
1

 
 

 
B

3
0

 
1

8
C

rN
iM

o
7

-6
+

H
 

m
in

. 
4

0
 

4
0

 
3

9
 

3
8

 
3

7
 

3
6

 
3

5
 

3
4

 
3

2
 

3
1

 
3

0
 

2
9

 
2

9
 

 
 

8
6

0
 ±

 5
 

m
a

x
. 

4
8

 
4

7
 

4
7

 
4

6
 

4
6

 
4

6
 

4
6

 
4

6
 

4
6

 
4

6
 

4
5

 
4

5
 

4
4

 
4

4
 

4
3

 
B

3
1

 
1

8
N

iC
rM

o
1

4
-6

+
H

 
m

in
. 

4
0

 
3

9
 

3
9

 
3

8
 

3
8

 
3

8
 

3
8

 
3

7
 

3
7

 
3

6
 

3
4

 
3

3
 

3
2

 
3

1
 

3
0

 
8

3
0

 ±
 5

 

m
a

x
. 

4
8

 
4

7
 

4
7

 
4

6
 

4
6

 
4

6
 

4
6

 
4

6
 

4
6

 
4

6
 

4
5

 
4

5
 

4
4

 
4

4
 

4
3

 
B

3
2

 
1

6
N

iC
rM

o
1

6
-5

+
H

 
m

in
. 

4
0

 
3

9
 

3
9

 
3

8
 

3
8

 
3

8
 

3
8

 
3

7
 

3
7

 
3

6
 

3
4

 
3

3
 

3
2

 
3

1
 

3
0

 
8

3
0

 ±
 5

 

m
a

x
. 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
B

4
0

 
C

5
6

E
2

+
H

a
 

m
in

. 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

m
a

x
. 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
B

4
1

 
5

6
M

n
4

+
H

a
 

m
in

. 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

m
a

x
. 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
B

4
2

 
7

0
M

n
4

+
H

a
 

m
in

. 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

m
a

x
. 

6
1

 
6

1
 

6
1

 
6

0
 

6
0

 
5

9
 

5
9

 
5

8
 

5
6

 
5

3
 

5
1

 
4

8
 

4
7

 
4

6
 

4
5

 
B

4
3

 
4

3
C

rM
o

4
+

H
 

m
in

. 
5

3
 

5
3

 
5

2
 

5
1

 
4

9
 

4
3

 
4

0
 

3
7

 
3

4
 

3
2

 
3

1
 

3
0

 
3

0
 

2
9

 
2

9
 

8
4

0
 ±

 5
 

a
  

R
e

q
u

ir
e

m
e

n
ts

 f
o

r 
h

a
rd

e
n

a
b

ili
ty

 m
a

y
 b

e
 a

g
re

e
d

 u
p

o
n

. 

  
 

© STANDARDS MALAYSIA 2010 - All rights reserved                       13



MS ISO 683-17:2010 

14  © STANDARDS MALAYSIA 2010 - All rights reserved 

 
 
 
 

Table 6.  Hardness in the usual conditions of delivery 
 

Hardness in the delivery condition 

+ S + A + HR + AC
a
 

+ AC
a
 + 

C 
+ FP 

Number Name 

HB 
max. 

HB 
max. 

HB 
HB 

max. 
HB 

max. 
HB 

Through-hardening bearing steels 

B1 100Cr6 
b 

- - 207 241
c,d

 - 

B2 100CrMnSi4-4 
b - - 217 - - 

B3 100CrMnSi6-4 
b - - 217 251

d
 - 

B4 100CrMnSi6-6 
b - - 217 251

d
 - 

B5 100CrMo7 
b - - 217 251

d
 - 

B6 100CrMo7-3 
b - - 230 - - 

B7 100CrMo7-4 
b - - 230 260 - 

B8 100CrMnMoSi8-4-6 
b - - 230 - - 

Case-hardening bearing steels 

B20 20Cr3 
e
 207 156 to 207 170 

f
 - 

B21 20Cr4 
e
 207 156 to 207 170 

f 140 to 187 

B22 20MnCr4-2 255 207 163 to 207 170 
f - 

B23 17MnCr5 
e
 207 156 to 207 170 

f 140 to 187 

B24 19MnCr5 255 217 170 to 217 170 
f 152 to 201 

B25 15CrMo4 255 207 156 to 207 170 
f 137 to 184 

B26 20CrMo4 255 207 163 to 207 170 
f 146 to 193 

B27 20MnCrMo4-2 255 207 156 to 207 170 
f 146 to 193 

B28 20NiCrMo2 
e
 212 163 to 212 170 

f 149 to 194 

B29 20NiCrMo7 255 229 174 to 229 170 
f 154 to 207 

B30 18CrNiMo7-6 255 229 179 to 229 179 
f 159 to 207 

B31 18NiCrMo14-6 255 - - 241 
f - 

B32 16NiCrMo16-5 255 - - 241 
f - 

Induction-hardening bearing steels 

B40 C56E2 255
g
 229 - - - - 

B41 56Mn4 255
g
 229 - - - - 

B42 70Mn4 255
g
 241 - - - - 

B43 43CrMo4 255
g
 241 - - - - 

Stainless bearing steels  

B50 X47Cr14 
h
 - - 248 

f
 - 

B51 X65Cr14 
h
 - - 255 

f
 - 

B52 X108CrMo17 
h
 - - 255 

f
 - 

B53 X89CrMoV18-1 
h
 - - 255 

f
 - 

High-temperature bearing steels 

B60 80MoCrV42-16 
h
 - - 248 

f
 - 

B61 13MoCrNi42-16-14 
h
 269 - - 

-
 - 

B62 X82WMoCrV6-5-4 
h
 - - 248 

f
 - 

B63 X75WCrV18-4-1 
h
 - - 269 

f
 - 

a
   For case-hardening steels, this condition is applied if cold forming operations are intended. For through-hardening, 

stainless and high-temperature bearing steels, this condition is also used if the steel is processed by machining 
operations. 

b
   If this condition is needed, maximum hardness values and requirements concerning the structure are to be agreed 

upon at the time of enquiry and order. 
c
   The hardness of wire for needle bearings may measure up to 331 HB. The maximum Vickers hardness value (HV) 

must be agreed upon at the time of enquiry and order. 
d
   The hardness for cold finished tubes may measure up to 321 HB. 

e 
  Under suitable conditions, this grade is shearable in the untreated condition. 

f
   Depending on the degree of cold working, the values may be up to about 50 HB above those for condition +AC. 

Where necessary, exact requirements may be agreed upon at the time of enquiry and order. 
g
   Depending on the chemical composition of the cast, and on the dimensions, condition +A might be necessary. 

h   
Shearability will in general only apply in condition +AC or in condition + A (for grade 13MoCrNi42-16-14 only). 

 

 
 
 



MS ISO 683-17:2010 

© STANDARDS MALAYSIA 2010 - All rights reserved   15

 
 
 
 

Table 7.  Test unit, number or sample products and test pieces and sampling and test 
methods for the different requirements 

 

Number of No. Requirements Test unit
a
 

Sample products Test pieces per 
sample product 

Sampling
b
 

see 
Test method 

see 

1 Chemical composition 

1a Ladle analysis C 
c c

 
c
 

c
 

1b Product analysis C ≥ 1/cast ≥ 1 ISO 14284 
d 

2 Hardenability in the end-
quench test

e
 

C 1/cast 1 ISO 642 ISO 642
f
 

3 Hardness in the condition 

3a +S C, T, D
g
 

3b +A C, T, D
g
 

3c +HR C, T, D
g
 

3d +AC C, T, D
g
 

3e +AC+C C, T, D
g
 

3f +FP C, T, D
g
 

1, 2 resp. 3 

for test units 

of ≤ 50 tonnes, 

> 50 tonnes, 

≤ 100 tonnes, 

Resp. > 100 tonnes 

 

 

 

1 

 

 

 

MS ISO 6506-1 

 

 

 

MS ISO 6506-1 

4 Structure 

4a Austenitic grain size
e
 C 1/cast 1 ISO 643 ISO 643 

4b Spheroidization of 
carbides 

C, T, D
g
 h h h h 

4c Distribution of carbides C, T, D
g
 

h h h ISO 5949 

4d Microscopic non-metallic 
inclusions 

C,D h h h h
 

4e Macroscopic non-metallic 
inclusions 

C, D h h h j 

5 Surface decarburization
k
 C, T, S, D 

h h ISO 3887 ISO 3887 

NOTE.  Table 7 only applies if specific testing is ordered. 
a
   The tests are to be carried out for each cast, as indicated by “C”, each heat treatment condition as indicated by “T”, 

each surface condition as indicated by “S”, and each dimension, as indicated by “D”. 
 
b
   For all requirements the general conditions for sampling according to ISO 377 apply. 

 
c
   The ladle analysis shall be given by the manufacturer. 

 
d
   In cases of dispute, the methods for the chemical analyses shall be those established by the relevant International 

Standards (see ISO/TR 9769). If no International Standards are available, the methods may be agreed upon and 
specified at the time of enquiry and order. 

 
e 
  Applies only for case-hardening and induction-hardening bearing steels. 

 
f
   Quenching temperatures: see Table 5. 
 
g
   Products of small differences in thickness (about 1:1.5) can be considered as one test unit. 

 
h   

Shall be agreed upon at the time of enquiry and order. 
 
i
   Depending on the agreements at the time of enquiry and order, either according to ISO 4967 to ENV 10247. 
 
j
   Depending on the agreement at the time of enquiry and order, either the blue fracture test (see ISO 3763) or the 

etching test (see ISO 4969) or the step down test or the ultrasonic test. 
 
k
   Applies only for through-hardening, stainless and high-temperature bearing steels. 
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Annex A 

(normative) 
 
 

Supplementary or special requirements 
 

NOTE.  One or more of the following supplementary or special requirements should be applied but only when 
specified in the enquiry and order. Details of these requirements shall, where necessary, be agreed upon by the 
manufacturer and purchaser at the time of enquiry and order. 

 

A1  Verification of grain size 
 
In cases where verification of the fine grain structure is specified, the method for the 
determination of grain size according to ISO 643 is also to be agreed upon at the time of 
enquiry and order. 
 
 

A2  Distribution of carbides 
 
The carbides shall be distributed as agreed upon in accordance with ISO 5949. When making 
such agreements, the steel grade and the size of the product shall be taken into account. 
 
If the verification of the carbide distribution is required, the details of this shall also be agreed 
upon. 
 
NOTE.  The size of globular carbides and the share of pearlite area are not specified in ISO 5949. For these 
characteristics, additional requirements may be agreed upon at the time of enquiry and order. 

 
 

A3  Microscopic non-metallic inclusions 
 
The microscopically determined non-metallic inclusion content shall, when being tested 
according to an agreed procedure (see for example ISO 4967 and ENV 10247), be within 
agreed limits. 
 
Examples are given in Annex B. 
 
 

A4  Macroscopic non-metallic inclusion content 
 
The macroscopic non-metallic inclusions shall, when being tested according to an agreed 
method (see footnote 

j
 in Table 7), be within agreed limits. 

 
 

A5  Product analysis 

 
One product analysis shall be carried out per cast for the determination of all elements for 
which values are specified for the cast analysis of the steel type concerned. 
 
The conditions for sampling shall be in accordance with ISO 14284. In cases of dispute the 
analysis shall be carried out, if possible, according to the appropriate internationally 
standardised method. 
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A6  Special agreement for marking 
 
The products shall be marked in a way agreed upon at the time of enquiry and order. 
 
 

A7  Surface quality 
 
The surface quality shall comply with the requirements agreed upon at the time of enquiry and 
order. 
 
The details for sampling and for preparation of the test pieces for testing the surface quality 
shall be agreed upon at the time of enquiry and order. 
 
 

A8  Special dimensional inspection 
 
An agreed number of products shall be inspected for their shape and dimensions. 
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Annex B 
(informative) 

 

Content of microscopic non-metallic inclusions 

 
The characterisation of non-metallic inclusions is critically important to the fatigue life of 
bearings. Several methods for characterisation and diagrams may be used such as ISO 4967, 
ASTM E45, BS 5710, DIN 50602, GOST 1778-70, JIS G 0555, NF A04-106.  
 
Table B1. and B2. list the various limits for degrees of purity according to the most widely 
used standards ASTM E45 and DIN 50602 criteria. The actual criteria, method and limits shall 
be agreed upon at the time of enquiry and order. 
 
Table B1. Method A – Limits for degree of purity of air-melted through-hardening, case-

hardening, induction-hardening and stainless bearing steels 
a, b, c

 
 

Jernkontoret (JK) 
standard 
diagrams 

Through-hardening 
bearing steels 

Case-hardening 
bearing steels 

Induction-
hardening bearing 

steels 

Stainless bearing 
steels 

A (fine) 2.5
d
 2.5

d
 2.5

d
 2.5

d
 

A (thick) 1.5
d
 1.5

d
 1.5

d
 2.0

d
 

B (fine) 2.0 2.0 2.0 2.5 

B (thick) 1.0 1.0 1.0 2.0 

C (fine) 0.5
e
 0.5 0.5 1.0

e
 

C (thick) 0.5
e
 0.5 0.5 1.0

e
 

D (fine) 1.0 1.0 1.0 2.0 

D (thick) 1.0 1.0 1.0 1.5 
a
   Method A of ASTM E45 expresses the results as the average, calculated as the sum of the worst fields (in each 

sample) for each inclusion type divided by the number of samples. 
 
b
  Method D of ASTM E45 is designed for steel with low inclusion contents, as found in ESR (Electro Slag 

Remelted), VAR (Air/Vacuum Arc Remelted) and VIM (Vacuum Induction Melted) processed steels. 
 
c
   The values are applicable for a sample with a minimum reduction of 3:1. 

 
d
   These limits are valid for sulfur contents of max. 0.015%. 

 
e 
  Only applicable for Al-killed steels. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



MS ISO 683-17:2010 

© STANDARDS MALAYSIA 2010 - All rights reserved   19

 
 
 
 

Table B2. Method K - Degree of purity of air-melted through-hardening, case-hardening 
and induction-hardening bearing steels 

a, b
 

 
 

Bars 
 
 

diameter d 
(mm) 

 
Forged rings or  

rolled tubes 
 

wall thickness t 
(mm) 

 
Characteristic cumulant K 
factor (oxides) for through-
hardening bearing steels 

Characteristics cumulant 
K factor (oxides) for 
case-hardening and 
induction-hardening 

bearing steels 

200 < d  K4 ≤ 10 K4 ≤ 20 

140 < d ≤ 200  K4 ≤ 10 K4 ≤ 18 

100 < d ≤ 140 100 < t K4 ≤ 7 K4 ≤ 16 

70 < d ≤ 100 70 < t ≤ 100 K4 ≤ 7 K4 ≤ 14 

35 < d ≤ 70 35 < t ≤ 70 K4 ≤ 6 K4 ≤ 12 

17 < d ≤ 35 17.5 < t ≤ 35 K3 ≤ 7 K3 ≤ 15 

8 < d ≤ 17 8.5 < t ≤ 17.5 K3 ≤ 6 K3 ≤ 10 

d ≤ 8 t ≤ 8.5 K2 ≤ 6 K2 ≤ 12 
a
  For steel Electro Slag Remelted (ESR), Vacuum Induction Melted (VIM), or Air/Vacuum Arc Remelted (VAR) an 

oxide rating of K1 ≤ 6 may be expected for all product diameters. 
 
b
  For steels (except case hardening grades) that are VIM + VAR an oxide rating of K1 ≤ 1 may be expected for all 

product diameters. For case hardening steels an oxide rating of K1 ≤ 3 may be expected. 
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Annex C 
(informative) 

 
Designation of comparable steels 

 
Table C1.  Designation of the steels given in Tables 3, 5 and 6 and of comparable 
grades covered in various regional or national standards or designation systems 

 

Steel designations according to 

MS ISO 683-17:2010 EN 10027-2:1992 JIS 

Number Name   

Through-hardening bearing steels 

B1 100Cr6 1.3505 SUJ2 

B2 100CrMnSi4-4 1.3518 SUJ3 

B3 100CrMnSi6-4 1.3520 - 

B4 100CrMnSi6-6 1.3519 - 

B5 100CrMo7 1.3537 - 

B6 100CrMo7-3 1.3536 - 

B7 100CrMo7-4 1.3538 - 

B8 100CrMnMoSi8-4-6 1.3539 - 

Case-hardening bearing steels 

B20 20Cr3 1.3559 - 

B21 20Cr4 1.7027 SCr420 

B22 20MnCr4-2 1.3515 - 

B23 17MnCr5 1.3521 - 

B24 19MnCr5 1.3523 - 

B25 15CrMo4 1.3566 SCM415 

B26 20CrMo4 1.3567 SCM420 

B27 20MnCrMo4-2 1.3570 - 

B28 20NiCrMo7 1.6522 SNCM220 

B29 18CrNiMo7-6 1.3576 SNCM420 

B30 18NiCrMo14-6 1.6587 - 

B31 18NiCrMo16-5 1.3533 - 

B32  1.3532 - 

Induction-hardening bearing steels 

B40 C56E2 1.1219 S55C 

B41 56Mn4 1.1233 - 

B42 70Mn4 1.1244 - 

B43 43CrMo4 1.3563 SCM440 

Stainless bearing steels 

B50 X47Cr14 1,3541 - 

B51 X65Cr14 1,3542 - 

B52 X108CrMo17 1,3543 SUS440C 

B53 X89CrMoV18-1 1,3549 - 

High-temperature bearing steels 

B60 80MoCrV42-16 1.3551 - 

B61 13MoCrNi42-16-14 1.3555 - 

B62 X82WMoCrV6-5-4 1.3553 SKH51 

B63 X75WCrV18-4-1 1.3558 SKH2 
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