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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through ISO technical
committees. Each member body interested in a subject for which a technical committee has been established has
the right to be represented on that committee. International organizations, governmental and non-governmental, in
liaison with ISO, also take part in the work. ISO collaborates closely with the International Electrotechnical
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on (IEC) on all matters of electrotechnical standardization.
hal Standards are drafted in accordance with the rules given in the ISO/IEC Directives,Part 3.

national Standards adopted by the technical committees are circulated to the member bodig
h as an International Standard requires approval by at least 75 % of the member'bodies castir

hal Standard 1SO 683-17 was prepared by Technical Committee ISO/TC 17, Steel, Subcom
able and alloy steels. This second edition cancels and replaces the first-edition (ISO 683-17:
technically revised.

onsists of the following parts, under the general title Heat treated steels, alloy steels ang

[: Direct-hardening unalloyed and low-alloyed wrought stéels in form of different black product
D: Wrought free-cutting steels

[0: Wrought nitriding steels

[1: Wrought case-hardening steels

[4: Hot-rolled steels for quenched and‘tempered springs
[5: Valve steels for internal cambustion engines

[ 7: Ball and roller bearing.steels

[8: Bright products of tinalloyed and low-alloy steels

prms a normative’part of this part of ISO 683. Annexes B and C are for information only.

s for voting.
g a vote.

mittee SC 4,
1976), which

free-cutting
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Heat-treated steels, alloy steels and free-cutting steels —

Part 1

7.

Ball and roller bearing steels

1 Scop

1.1 This

conditiong given in Table 2.

1.2 This
steels as

a) throu

b) caseihardening bearing steels;

c) indugtion-hardening bearing steels (unalloyed and alloyed);

d) stainl

e) high temperature bearing steels.

1.3 In special cases variations in these technical delivery requirements or additions to them may forn
of an agrgement at the time of inquiry and order (see-annex A).

1.4 In addition to this part of ISO 683, the general technical delivery requirements of ISO 404 are appli

2 Norm

The following normative documents contain provisions which, through reference in this text, constitute
this part gf ISO 683. For dated references, subsequent amendments to, or revisions of, any of these pu

not apply

possibility] of applying{_the most recent editions of the normative documents indicated below.

reference

registers ¢f currentlyvalid International Standards.

ISO 377:1997;. Steel and steel products — Location and preparation of samples and test pieces fo

testing.

v

part of ISO 683 applies to the products and heat-treatment conditions given-in)Table 1 and

isted in Table 3, namely:

ph-hardening bearing steels (steels with about 1 % C and 1 % to.2 % Cr);

ess bearing steels;

ative references

However, parties’to agreements based on this part of ISO 683 are encouraged to in

5, the latest edition of the normative document referred to applies. Members of 1ISO and |

the surface

part of ISO 683 gives the technical delivery requirements for five groups-ef wrought ball and rfoller bearing

N the subject

cable.

provisions of
blications do
estigate the
For undated
EC maintain

[ mechanical

ISO 404:1992, Steel and steel products — General technical delivery requirements.

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.

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 decarburization.
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ISO 4948-1:1982, Steels — Classification — Part 1: Classification of steels into unalloyed and alloy steels based on
chemical composition.

ISO 4967:1998, Steel — Determination of content of nonmetallic inclusions — Micrographic method using standard

diagrams.

ISO 4969:19

80, 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 6506:19

811), Metallic materials — Hardness test — Brinell test.

ISO 6929:19

ISO 9443:19
Technical dd

ISO/TR 976
ISO 10474:1

ISO 14284:1
composition

ENV 10247:
content of n

3 Terms é

For the purg
The terms "

87, Steel products — Definitions and classification.

91, Heat-treatable and alloy steels — Surface quality classes for hot-rolled round bars and wi
livery conditions.

D:1991, Steel and iron — Review of available methods of analysis.
991, Steel and steel products — Inspection documents.

996, Steel and iron — Sampling and preparation of samples for\the determination of

1996, Metallographic test methods — Examination of steelsiusing standard diagrams to 4
bn-metallic inclusions.

ind definitions

oses of this part of ISO 683, the terms and definitions for the product forms given in ISO 6
nalloyed steel” and "alloyed steel" are as defined in ISO 4948-1.

g and designation

tion of the product on an order shall cover the following.

ignation of the product form{e. g. bar) followed by

er the designation gf-the dimensional standard and the dimensions and tolerances select
P 5.6) or

designation ofyany other document covering the dimensions and tolerances required for the p
hce condition other than "hot worked" or a special surface quality is required

surface condition (see Table 2), and

re rods —

chemical

ssess the

D29 apply.

ed from it

roduct.

surface quality (see 5.5).

4 Orderin
The designa
a) The des
1) eith
(se
2) the
b) If asurf
1) the
2) the
c) Adescr
1)
2) the
3) the
4) the
5)

iption of the steel comprising

a reference to this part of ISO 683;

designation of the steel type (see Table 3);
symbol for the heat-treatment condition on delivery (see Table 1);

standard designation for the required type of inspection document (see ISO 10474);

supplementary requirement shall be complied with.

1) This International Standard has been replaced by ISO 6506-1, ISO 6506-2 and ISO 6506-3.

2

the symbol and, where necessary, the details of this supplementary requirement (see annex A), if any
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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;

¢) 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 & tolerance on length of %00 mm (class L2 of ISO 1035-4);

f)  all other tolerances as given in ISO 1035-4, for normal cases.

Surface

a) ashd
Steel

a) inac

b) heat-

t worked

tordance with this part of ISO 683, type 100Cr6 (see Table:3);

freatment condition: annealed to achieve spheroidizedearbides (symbol +AC, see Table 1);

c) with an inspection certificate 3.1.B (see ISO 10474).

Designati
Rounds I

Steel ISO

5 Requ
5.1 Man

511 Ge

The manyfacturing process of the steel and of the products is, with the restrictions given by the req

5.1.2 and

DN
bO 1035-1-50,0 S X 8 000 L2

683-17-100Cr6+AC-3.1.B

rements

ufacturing process

heral

5.1.3sleft to the discretion of the manufacturer.

When he

S0 requests, the purchaser shall be informed on the steel-making process used.

uirements in

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.
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5.2 Chemical composition, hardness and hardenability
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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, 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 Wher

values of hardenability given in Table 5 apply in addition to the requirements cited in Table 1, célum
footnote b tg Table 3).

5.3 Microstructure

5.3.1 Aust

Case-hardening steels and induction-hardening steels shall be fine grained. This, requirement shall be re

complied wi

a) in the g

microstfucture revealed according to one of the procedures given.in ISO 643 consists of grains of

finer;

b) in the ¢

according to one of the procedures given in ISO 643 consists of grains of size 5 or finer.

For verificati

5.3.2 Spheloidization and distribution of carbides

5.3.2.1 For
be spheroid
spheroidized
required deg

5.3.2.2 For

5.3.3 Structure of case:hardening steels in the condition +FP

The structur

5.4 Non-m

the steel is, by using the designations given in Table 5, ordered to hardenability requirer

itic grain size of case-hardening and induction-hardening bearing steels

if

ase of case-hardening steels after holding the steel for 4h“at (925 = 10) °C, at least 70

pse of induction hardening steels after holding for«3,5 h at (850 = 10) °C the microstructure

bn of the grain size see annex A.1.

deliveries in treatment conditions +AC and +AC+C, the carbides of the through-hardening s|
zed and the carbides of thétstainless and high temperature bearing steels shall be pred
. Case-hardening steels may show remnants of incompletely spheroidized carbides. If nece
ree of spheroidization shalfbe agreed at the time of enquiry and order.

distribution of carbid€s, see annex A.2.

b shall eensist of ferrite-pearlite. Bainite contents up to 10 % are, however, permissible.

etallic inclusions

nents, the
nh 10 (see

parded as

% of the
size 5 or

revealed

teels shall
ominantly
ssary, the

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 A.3 and annex B.

For macroscopic non-metallic inclusions, see annex A.4.

5.5 Surfac

e 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.
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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 decarburization and
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 1ISO 9443.

5.6 Shape, dimensions and tolerances

The shapg, dimensions and tolerances of the products shall comply with the requirements agreed upoh at the time
of enquiryl and order. The agreements shall, as far as possible, be based on corresponding;internationpl Standards
or, otherwlise, on suitable national standards.

NOTE For round bars, the following International Standards cover dimensions and/or tolerances for produdts included in
this part of{ISO 683:

ISO 1035-1 and ISO 1035-4.

6 Inspegtion, testing and conformance of products

6.1 Inspection and testing procedures and types of inspegtion documents

6.1.1 Fof 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 agreements made<at'the time of enquiry and order, a test report is to [be provided,
this shall gover:

a) the sfatement that the material complies'with the requirements of the order;
b) the rgsults of the cast analysis for-all elements specified for the type of steel supplied.

6.1.3 If, In accordance with theyagreements in the order, an inspection certificate 3.1.A, 3.1.B or|3.1.C or an
inspection report 3.2 (see 1ISO-10474) is to be provided, the specific inspections and tests described in 6.2 shall be
carried oyt and their resultsishall be certified in the document.

In additionp the document shall cover:

a) the results efsthe cast analysis provided by the manufacturer for all elements specified for the steel type
concérned;

b the rest Hic of all tnonAan Hiano AN dtacte Ard
CotmtS UTrair TSP ttUnsS arnttCStsS oo

c) the symbol letters or numbers connecting the inspection document with the relevant test unit.
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 cast analysis is given by the manufacturer. For product analysis see annex A.5.
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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.

For steels ordered with the symbol +H in the designation (see Table 5), in addition, 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 A.7), the number of products to be inspected for
surface qualjtyis left to the discretion of the inspectar

6.2.4.2 Unlgss otherwise agreed (see annex A.7), the surface quality shall be inspected visually.
6.2.5 Dimensional inspection

Unless othefwise agreed when ordering (see annex A.8) the number of products to be inspected for their shape and
dimensions ghall be left to the discretion of the inspector.

6.2.6 Retedts

For retests, |SO 404 shall apply.

7 Marking

The manufagturer shall mark the products or the bundles or boxgS 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 A.6).
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Table 4 — Permissible deviations between specified analysis and product analysis

Element Permissible maximum content Permissible deviation 2, % (m/m) for
according to cast analysis
X % (m/m) through- case-hardening induction- stainless high-
hardening bearing steels hardening bearing temperature
bearing steels bearing steels steels 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
020=<x= 1,00 =005 = = + 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 - -
X < 0,040 + 0,005 + 0,005 + 0,005 +,0)005 + 0,005
x < 0,025 + 0,005 + 0,005 + 0,005 + 0,005 + 0,005
Xx<2,00 + 0,05 + 0,05 + 0,05 - -
Cr 2,00 < x < 10,00 + 0,10 - - - + 0,10
10,00 < x < 15,00 — - = + 0,15 —
15,00 < x =< 19,00 - - - + 0,20 -
x=<0,30 + 0,03 + 0,03 + 0,03 - -
Mo 0,30 < x < 0,60 + 0,05 + 0,05 - + 0,05 +0,03
0,60 < x<1,75 - = - - -
1,75 < x=<5,20 — — - — + 0,10
Xx<1,00 - + 0,03 - - -
Ni 1,00 < x=< 2,00 - + 0,05 - - -
2,00 < x=<4,30 — + 0,07 — — + 0,07
x < 0,50 = - - + 0,03 -
Y, 0,50 < x< 1,50 - - - - + 0,05
1,50 < x=< 2,00 — - - — + 0,10
x<0,25 - - - - + 0,03
w 5,00 < x < 10,00 - - - - + 0,10
10,00 < x <19,00 - - - - + 0,20
Al X < 0050 + 0,010 + 0,010 + 0,010 - -
Cu X=\0,30 + 0,03 + 0,03 + 0,03 - + 0,03
a + mear)s that in one/astithe deviation may occur over the upper value or under the lower value of the specified range in table 3, but not both fit the same time.
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Table 6 — Hardness in the usual conditions of delivery

Number Name Hardness in the delivery condition
+S +A +HR +ACa +ACa +C +FP
HB HB HB HB HB HB
max. max. max. max.
Through-hardening bearing steels
Bl 100Cr6 b - — 207 241c.d -
B2 100CrMnSi4-4 b - — 217 — -
B3 100CrMnSi6-4 b - — 217 251d -
B4 100CrMnSi6-6 b - — 217 251d -
B5 100CrMo7 b - — 217 251d —
B6 100CrMo7-3 b - — 230 — -
B7 100CrMo7-4 b - — 230 260 -
B8 100CrMnMoSi8-4-6 b - — 230 — N
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 217 179 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 hearing steels
B40 C56E2 2559 229 - - - -
B41 56Mn4 2559 229 - - - -
B42 70Mn4 2559 241 - - - -
B43 43CrMo4 2559 241 - - - -
Stainless bearing steels
B50 X47Crl4 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 X75WCrVv18-4-1 h - — 269 f -
a2  For case-hafdening steels, this condition is applied if cold forming operations are intended. For through-hardening, stainlesp
and high-temperature bearing steels, this condition is also used if the steel is processed by machining operations.
b |f this.cendition is needed, maximum hardness values and requirements concerning the structure are to be agreed upon at th
time.of enquiry and order.
€7\, The hardness of wire for needle bearings may measure up to 331 HB. The maximum Vickers hardness value (HV) must bp
agreed upon at the time of enquiry and order.

The hardness for cold Tmished tubes may measure up 1o 321 HB.

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

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.

Depending on the chemical composition of the cast, and on the dimensions, condition +A might be necessary.

Sheatrability will in general only apply in condition +AC or in condition +A (for grade 13MoCrNi42-16-14 only).
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Table 7 — Test unit, number or sample products and test pieces and sampling and test methods
for the different requirements
1 2 3 4 5 6 7
No. Requirements Test unit @ Number of Sampling ° Test method
see see
sample products test pieces per
sample product

la Chemical composition C c c c c
(cast analysis)

1b Chemifal composition C = 1/cast =1 ISO 14284 d
(produft analysis)

2 Hardefability in the (o 1/cast 1 I1SO 642 ISO 642f
end-qyench teste

3 Hardngss in the
conditipn

3a +S C, T,D9 1, 2resp.3

3b +A C, T, D9 for test units

3c +HR C, T, D9 of < 50 tonnes,

3d +AC C, T, D9 > 50 tonnes, 1 1ISO 6506 SO 6506

3e +AC+C C, T, D9 = 100 tonnes,

3f +FP C, T, D9 resp. > 100 tonnes

4 Structyre

4da austenjtic grain size® C 1/cast 1 1ISO 643 1ISO 643

4b spherdidization of C, T, D9 h h h h
carbidgs

4c distribdtion of carbides C, T, D9 il h h SO 5949

4d microsfopic non- C,D h h i i
metallif inclusions

4e macro$copic non- C,D h h h j
metallif inclusions

5 Surfacp C TS, D h h 1ISO 3887 SO 3887
decarljurizationk

NOTE Table|7 only applies if specific testing is ordered.

a8  The tests ard to be carried out for each €ast,/as indicated by "C", each heat treatment condition as indicated by "T", each surface condition as inflicated by "S",

and each dinjension, as indicated by "B*

b For all requirgments the general egnditions for sampling according to 1ISO 377 apply.

€ The cast analysis shall be given,by the manufacturer.

d In cases of flispute, the fmethods for the chemical analyses shall be those established by the relevant International Standards (see ISO/TR 9769). If no

International Standardstareravailable, the methods may be agreed upon and specified at the time of enquiry and order.

€  Applies only for case-Hardening and induction-hardening bearing steels.

f Quenching tdmperatures: see Table 5.

9  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.

Depending on the agreements at the time of enquiry and order, either according to ISO 4967 or ENV 10247.

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.

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 shall 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.

A.1 Verification of grain size
In cases Where verification of the fine grain structure is specified, the method for theodetermination pf grain size
according|to ISO 643 is also to be agreed upon at the time of enquiry and order.
A.2 Digtribution of carbides

The carbigles shall be distributed as agreed upon in accordance with IS©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 perlite;area are not specified in ISO 5949. For these characteristics,
additional fequirements may be agreed upon at the time of enquiry and order.

A.3 Migroscopic non-metallic inclusions

The micrgscopically determined non-metallic”inclusion content shall, when being tested according tp an agreed
procedurg (see for example 1SO 4967 andoENV 10247), be within agreed limits.

Exampleg are given in annex B.

A.4 Mdcroscopic nonsmetallic inclusion content

The macrpscopic non-metallic inclusions shall, when being tested according to an agreed method (seq footnote j to
Table 7), pbe withinnagreed limits.

A.5 Product nnnlycic

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 standardized method.

A.6 Special agreements for marking

The products shall be marked in a way specially agreed upon at the time of enquiry and order.
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A.7 Surface quality
The surface quality shall comply with the requirements agreed upon at the time of enquiry and order.

Also 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.

A.8 Special dimensional inspection

An agreed number of products shall be inspected for their shape and dimensions.

16


https://standardsiso.com/api/?name=88031188809b8df81f9343a4690afa2e

