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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 Commission (IEC) on all matters of

electrotechnical standardization.

The DIOCedurIc usScd UOCUIT U OSc immtended o U

desdribed in the ISO/IEC Directives, Part 1. In particular, the different approval criterianes
diffdrent types of ISO document should be noted. This document was drafted in aceendan
editgrial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

[SO firaws attention to the possibility that the implementation of this docunierit may inv
of (a) patent(s). ISO takes no position concerning the evidence, validity or applicability of i
patent rights in respect thereof. As of the date of publication of this decument, ISO had 1
noti¢e of (a) patent(s) which may be required to implement this docunient. However, imple}

iimenance are

bded for the
ce with the

Ive the use
iny claimed
ot received
menters are

cautjoned that this may not represent the latest information, which«may be obtained from the patent

database available at www.iso.org/patents. ISO shall not be held responsible for identifyin
such patent rights.

trade name used in this document is information given.for the convenience of users a
titute an endorsement.

Any
cong

an explanation of the voluntary nature of standards, the meaning of ISO specific
essions related to conformity assessmentsias well as information about ISO's ag
World Trade Organization (WTO) principles in the Technical Barriers to Trade
v.iso.org/iso/foreword.html.

For
expr
the
WWY

This
trea
Tech
stain
(Vie

document was prepared by Technical Committee ISO/TC 17, Steel, Subcommittee
table and alloy steels, in collabaration with the European Committee for Standardiz
nical Committee CEN/TC 459/SC 5, Steels for heat treatment, alloy steels, free-cuttinj
less steels, in accordance Wwith the Agreement on technical cooperation between I§
hna Agreement).

This
revi

fourth edition cancels/and replaces the third edition (ISO 683-17:2014), which has been
sed.

The main change$are as follows:

nductiofi hardening steel 50CrMo4 and stainless steel X30CrMoN15-1 were added;

Fequirements for Ca and Ti content have been added for through-hardening bearing stej

g any or all

nd does not

terms and
herence to
(TBT), see

SC 4, Heat
htion (CEN)
g steels and
0 and CEN

technically

els;

induction-

H i £ /A i £ 1o L £ £l PRy Sppn I +la L. L | 3
C\.iull CIIITIILS 1UI U LUIILUIIU TIdVU UUUIT TUTLIITT TUTOLUIICLITU 1TUL UL uusu I1dl ucuuls dallu

hardening bearing steels;

hardening and induction-hardening bearing steels;

option for verification of microscopic inclusions in Table A.1 for through-hardening be
has been revised.

Alist of all parts in the ISO 683 series can be found on the ISO website.

option for H content for premium bearing steels has been added for through-hardening, case-

aring steels

Any feedback or questions on this document should be directed to the user’s national standards body. A

complete listing of these bodies can be found at www.iso.org/members.html.
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Heat-treatable steels, alloy steels and free-cutting steels —

Part 17:

Ba

1l and roller bearing steels

This
bear

This
surf
2

The
cons
undai

ISO
testl

ISO 1
ISO
ISO
ISO
ISO

cope

document specifies the technical delivery requirements for five groups of wrought'ba
ing steels as listed in Table 3, namely

through-hardening bearing steels (steels with about 1 % C and 1 % to 2 %Cr),
rase-hardening bearing steels,

nduction-hardening bearing steels (unalloyed and alloyed),

stainless bearing steels, and

high-temperature bearing steels.

document is applicable to the products and heat-treatment conditions given in Tabl
hce conditions given in Table 2.

Normative references

titutes requirements of this documient. For dated references, only the edition cited

B77, Steel and steel products-s~ Location and preparation of samples and test pieces fon
19

104, Steel and steel products — General technical delivery requirements

h42, Steel — Hardenability test by end quenching (Jominy test)

h43, Steels —Micrographic determination of the apparent grain size

B763, Wrought steels — Macroscopic methods for assessing the content of non-metallic inc

B887,. Steels — Determination of the depth of decarburization

|1 and roller

e 1 and the

following documents are referred to i the text in such a way that some or all of their content

hpplies. For

ited references, the latest edition of the referenced document (including any amendmerts) applies.

mechanical

(usions

ISO 4885, Ferrous materials — Heat treatments — Vocabulary

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

IS0 4948-2, Steels — Classification — Part 2: Classification of unalloyed and alloy steels according to main
quality classes and main property or application characteristics

ISO 4967, Steel — Determination of content of non-metallic inclusions — Micrographic method using
standard diagrams

[SO 4969, Steel — Etching method for macroscopic examination

© IS0 2023 - All rights reserved
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[SO 5949, Tool steels and bearing steels — Micrographic method for assessing the distribution of carbides
using reference photomicrographs

ISO 6506-1, Metallic materials — Brinell hardness test — Part 1: Test method
ISO 6508-1, Metallic materials — Rockwell hardness test — Part 1: Test method
ISO 6929, Steel products — Vocabulary

1SO 9443, Surface quality classes for hot-rolled bars and wire rod

ISO 10474, Steel and steel products — Inspection documents

ISO 14284,|Steel and iron — Sampling and preparation of samples for the determination of cheinical
composition

ISO 23825, Method for evaluating the nodularity of spheroidal carbides — Steels for cold heading and|cold
extruding

ASTM A892, Standard Guide for Defining and Rating the Microstructure of High Carhon Bearing Steel§
JIS GO555, Microscopic testing method for the non-metallic inclusions in steel

SEP 1520, Microscopic examination of carbide structure in steels by means.of diagram series

3 Terms and definitions

For the purjposes of this document, the terms and definitions~given in ISO 377, ISO 4885, ISO 4948-1,
[SO 4948-2/1S0O 6929, ISO 9443, SO 14284 and the followingterms and definitions apply.

ISO and [E(Jmaintain terminology databases for use iy standardization at the following addresses:

— ISO Onlline browsing platform: available at https://www.iso.org/obp

— IEC Eleftropedia: available at https://wiww.electropedia.org/

ler bearing steel
steel for rinjgs and/or rolling bodiesawhich use balls and rollers to maintain the separation between the
moving parfs of the bearing

4 Classification and designation

4.1 Classification

The classifigation of the relevant steel grades is allocated in accordance with ISO 4948-1 and ISO 4948-2.
All steel gr i i

4.2 Designation

For the steel grades covered by this document, the steel names given in the relevant tables are allocated
in accordance with ISO/TS 4949.

NOTE Designation of steels covered by this document and of comparable grades covered in various other
designation systems are given in Annex B.

2 © IS0 2023 - All rights reserved
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Information to be supplied by the purchaser

Mandatory information

The manufacturer shall obtain the following information from the purchaser at the time of enquiry and

tolerances

rtificate 3.2

order:

a) the quantity to be delivered;

b) the designation of the products form (billets, bars, wire rod, wire, tubes, rings, discs, etc.);

c) Fither the reference to the dimensional standard and the dimensions and tolerandes selected
from it (see 7.6) or the designation of any other document covering the dimensionsan
Fequired for the product;

d) hreference to this document, i.e. ISO 683-17:2023;

e) the designation of the steel grade (see Table 3);

f) the symbol for the heat-treatment condition on delivery (see 6.3.1 and/Table 1);

g) Hesignation for an inspection certificate 3.1 (see 8.1.1) or, if reguired, an inspection ce
n accordance with ISO 10474.

5.2 | Options/Supplementary or special requirements

A number of options are specified in this document and’listed below.

a)

b)

)

EXA
lengf
+100]
(see
acco

50 r¢ound bars IS0'1035-1/-4 - 50,0 S x 8 000 L2

stee

insp

f another surface condition than 'hot-workedtor a special surface quality is required,
condition (see Table 2), and the surface quality (see 7.5).

Any requirement concerning the hardenability (+H) (see 7.3 and Table 5) and the ve

the details of this supplementary requirement (see Annex A).

h of 8 000 mm and wijith tolerance class S on diameter of + 0,40 mm and tolerance class L2
0 mm in accordancewith ISO 1035-4 and with hot-worked surface made of steel grade ISO 68
Cable 3) in annealed\¢ondition to achieve spheroidized carbides (+AC), with an inspection cert
"dance with ISO10474:

gradelS0 683-17 - 100Cr6+AC

pction certificate 1ISO 10474 - 3.1

the surface

rification of

hardenability and if agreed the inforimation about calculation of the hardenability (see P.2.2).

Any supplementary requirement-that shall be conformed with, the symbol and, wher¢ necessary,

MPLE 50 hot-rolled round bars according to ISO 1035-1 with nominal diameter of 50,0 janm, nominal

on length of
3-17, 100Cr6
ificate 3.1 in

6 Manufacturing process

6.1

General

Within the restrictions given by the requirements in 6.2 and 6.3, the manufacturing process of the steel
and of the products is left to the discretion of the manufacturer.

If requested, the purchaser shall be informed about the steel making process used.

Rem

elting of the steel may be agreed upon at the time of enquiry and order.

© IS0 2023 - All rights reserved
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6.2 Deoxidation, vacuum degassing and hydrogen removal

All steels shall be deoxidized.

Vacuum degassing and hydrogen removal treatment for premium applications is at the discretion of the
manufacturer.

6.3 Heat

-treatment and surface condition at delivery

6.3.1 Heat-treatment condition

The products shall be delivered in one of the heat-treatment conditions given in Table 1, row 2rtg|row
10, as agreqd at the time of enquiry and order. If there is no agreement, the products shall be-delivered
in the untrgated condition.

6.3.2 Panticular surface conditions

If agreed ugon at the time of enquiry and order, the products shall be delivered in one of the partiqular
surface confitions given in Table 2, row 3 to row 9.

6.3.3 Traceability of the cast

Each produft shall be traceable to the cast, see Clause 10.

7 Requirements

7.1 Gendral

Table 1 givés a survey of combinations of usual héat-treatment conditions at delivery, product fgrms
and requirgments according to Tables 3 to 6 (chemical composition, hardenability, maximum hardness,
hardness rgnge).

In addition fo this document, the generaltechnical delivery requirements of ISO 404 shall apply.

7.2 Chemical composition

The chemicpl composition detefinined by cast analysis shall conform with the values in Table 3.
Permissibld deviations between the limiting values for cast analysis and the values for product analysis
are given inf Table 4.

The produc}t analysis’shall be carried out when specified at the time of the enquiry and order (seg 9.1
and Clause A.2).

7.3 Hardenability

Where the steel is not ordered according 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
hardness specified in Table 6 (see also Table 1, column 9) shall apply, as appropriate, for the particular
heat-treatment condition. In this case, the values of hardenability given in Table 5 shall be for guidance
purposes only.

Where the steel is ordered to hardenability requirements by using the designations given in Table 5,
the values of hardenability given in Table 5 shall apply in addition to the requirements cited in Table 1,
column 9 (see footnote b to Table 3).

© IS0 2023 - All rights reserved
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7.5
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Hardness

hardness in the usual conditions of delivery is given in Table 6.

Microstructure

7.5.1 Austenitic grain size of case-hardening and induction-hardening bearing steels

Case-hardening steels and induction-hardening steels shall have a fine grain size of 5 or finer in

aCco

rdance with ISO 643. For verification of the grain size, see Clause A.3.

7.5.2 Spheroidization and distribution of carbides

7.5.7
stee
shal

s shall be spheroidized and the carbides of the stainless and high-temperature be

sphdroidized carbides. For the degree of spheroidization, see Clause A.4.

7.5.2.2 For distribution of carbides, see Clause A.5.

7.5.]
The

7.6

7.6.
The

8 Structure of case-hardening steels in the condition 4 EP

structure shall consist of ferrite-pearlite. Bainite contents up to 10 % are, however, per
Non-metallic inclusions

| Microscopic inclusions

characterization of non-metallic inclusions is critically important to the fatigue life

Therefore, all bearing steels shall have:alcertain degree of cleanliness. The requirements for]
of ngn-metallic inclusions apply in every case; however, verification requires a special agr
Clauke A.6.

7.6.2 Macroscopic inclusions

If ve
and

7.7

rification is agreed,then the method and acceptance limits shall be agreed at the tim{
brder.

Internal'soundness

Whdre appropriate, requirements relating to the internal soundness of the products shall &
the fimé.of enquiry and order, see Clause A.7.

7.8

2.1 For deliveries in treatment conditions +AC and +AC+C, the carbides of the through-hardening

hring steels

be predominantly spheroidized. Case-hardening steels may show remnants of imcompletely

missible.

bf bearings.
the content
cement, see

b of enquiry

e agreed at

Surface quality

7.8.1 All products shall have a smooth surface finish appropriate to the manufacturing process

appl

ied.

7.8.2 Ground or peeled/turned or machined products shall be free from surface discontinuities

detr

imental to practical use and surface decarburization.

7.8.3 If hot-rolled, forged, cold-reduced or rough-machined products are ordered for
grinding to avoid

a)

surface decarburization, and

© IS0 2023 - All rights reserved
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b) surface

defects,

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 accordan

7.9 Shap

ce with I1SO 9443.

e, dimensions and tolerances

The shape, dimensions and tolerances of the products shall conform with the requirements agreed upon
at the time of enquiry and order. The agreements should, as far as possible, be based on corresponding

Internation

8 Inspe

8.1 Testing procedures and types of inspection documents

8.1.1 Pro
certificate 3
enquiry ang
3.1 shall be

8.1.2 The
shall be con

In addition,

a)

b) results

c) theres
Annex |

d)

8.2 Freq

The amount

the require
8.3 Spec

8.3.1 Ver

confirnpation that the material conforms with therequirements of the order;

the symbol letters or numbers cannecting the inspection document with the relevant test unit

hl Standards (see bibliography) or, otherwise, on suitable national standards.

ction

Hucts conforming with this document shall be ordered and deliyered with inspeg
.1 or 3.2 as specified in ISO 10474. The type of document shall be agreed upon at the tin
| order. If the order does not contain any specification of this type, an inspection certif
issued.

specific inspections and tests described in 8.2 and 8:3'shall be carried out and the re
firmed in the inspection certificate.

the inspection certificate report shall cover:

of the cast analysis for all elements specified in Table 3 for the steel grade concerned;

11ts of all inspections and tests ardered by supplementary requirements in accordance
\;

nency of testing

of testing, the’Sampling conditions and the test methods to be applied for the verificati
ments shall be-in accordance with Table 7.

fic inspection and testing

ification of the hardenability and hardness

tion
he of
cate

sults

with

bn of

The hardness requirements given for the relevant heat-treatment condition in Table 6 (see also Table 1,
column 9, sub-column 9.2) 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.

8.3.2

Inspection of the surface quality

Unless otherwise agreed at the time of enquiry and order (see Clause A.8), the extent of testing and the
test method is left to the discretion of the manufacturer.

© IS0 2023 - All rights reserved
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8.3.3 Dimensional and shape inspection

Unless otherwise agreed at the time of enquiry and order (see Clause A.9), the number of products to be
inspected for their dimensions and shape shall be left to the discretion of the manufacturer.

9 Test methods

9.1

Chemical analysis

The choice of a suitable physical or chemical analytical method for the analysis shall be at the discretion

of th
into

The
9.2

9.2.

For |
be n

9.2.]
As f

e manufacturer. In cases of dispute, the method for product analysis used shall be agi
account the relevant existing International Standards.

list of available International Standards on chemical analysis is given in ISO/ TR 9769.
Hardness and hardenability tests

|  Hardness

products in treatment conditions +S, +A, +TH, +AC, +AC+C and +EP (see Table 6), the ha
easured in accordance with ISO 6506-1.

. Verification of hardenability

calc

orddr, the manufacturer shall give sufficient information about the calculation for the ¢
conffirm the result.

If a qalculation formula is not available orjin“the case of dispute, an end-quench hardenabili
be carried out in accordance with ISO.642. The temperature for quenching shall conform w
The hardness values shall be determined in accordance with ISO 6508-1, scale C.

9.2.

For retests, ISO 404 shallapply.

10

The
way,
Claul

lation method is left to the discretion of the manufacturer. If agreed at the time of ¢

Retests

arking

manufacturer shall mark the products or the bundles or boxes containing the products
so thatudentification of the cast, the steel grade and the origin of the delivery is p
se A.10).

eed, taking

rdness shall

hr as available, the manufacturer has the option'to verify the hardenability by calcylation. The

nquiry and
ustomer to

Ly test shall

rith Table 5.

n a suitable
pssible (see

© IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=15f9fa41eb4895985ebd06cb9cb70d70

:2023(E)

ISO 683-17

Jo0j a[qeorddy = x

e

“I19p.Jo pue A1mbus jo awj131 a3 Je paaide aq Aew ‘UOTIPLOI patadwal pue payouanb ay3 *3 3 ‘SUOIIIPUOD JUBWILI.L] 191 sPYI0| 0T
- - X X - - - us+ poAdI[al SSaa1S 6
a3ue. ssaup.aey
:hmﬂ X X - X X - da+ pue 21n3on.13s 1f1ad-931.119) 8
190 01 pajeaa] A[[ed1W.IY10S]
SHOV+ paylom
P 9 9[qe], 01 X X X - X - +JV+ -P10d pue sapliqg.ed pazipiol
- (€9198L 03 | uwnjoy Suip.aodoe v ._M_:Q% m>oEw%8 v%_mm.%ix ¢
G 9[qel, 03 3ul | qa30ulooj sSuel 7 pue :
-p10d2e sanjea |93s) Z'6 pue Y+ ssoupaey 0| € SOITEL 03 < < < < < _ W+ Saplq.led paziplol 9
Ajiqeusapley | T'gsuwn | uwnjo) ssoupJey Suip.aodoe -oyds aAalyoe 01 pajeauuy
-[0d Ul sy uoryisodwod
HL+ wnuwixe a4
uwnjo) XN [eo1way’) X - X X X - Hl+ ddue.t ssaup.aey 03 pajeal], S
v - _ _ _ pajeau
uwno) Z X Lv+/v+ -UEe UOIIN[0S/pa[eauue 1joS 14
S+
uwngo) - - - X X X S+ Aj[iqereays p[od 10j pajeal], €
- - - - X X X n+ 9leau
10 9UON porea.nun c
SOSIp pou
€01 201| T'0T 6 T'6| pue | soqmy | anm |/ | SIeq | S19[[lq
sgurt ’ A1aa119p
=5anT 5 = coaraeT [oqui4g !
FEICEN 9 pue § ‘¢ S9[qeL Je UonIpuod Jusues.l-1esyq
T Cn::m T
uoreudIsap ay3 YIrm paaap.o SI [991S a3 JI syuawaainbaua aqeorddy
01 6 8 | | 9] s | v | € z T

9 01 € S9[qEL 03 Surpaodde syuawa.ambal pue suLioj 19npo.ad AISAI[OP J€ SUOIHPUOD JUIUWIIEI.I}-}eaY [ENnSn JO UOIIBUIqUIO) — T I[]EL

© IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=15f9fa41eb4895985ebd06cb9cb70d70

:2023(E)

ISO 683-17

(6269 0SI 29s)

10y a[qeorjdde [e1auad uj = X

9.11M UOIUIJOP Aq ST PO UMEIP P[O)

q

e

X X X X X - z SJI9y1Q 6
X - - - - - o+ Pa[[01 P[0D 8
- X - - - - dd+ (paxjoo.) paiadyid pjo) L
_ % X _ < _ ) umelp pioy juswaaade Aq parddns 9
SUOI}IPUO0D Je[ndidied
— — - - X - N+ puno.n S
- X - X X - HS+ pau.Iny/pafead ¥
X - - - X - VIN+ pauIyoe €
~ - pasade
X X X X X MH+ 10 dUoN payloMioy-sy SSIMIAY10 SSU[) Z
SIstp saqny JoIIM | gpolalim | sieq s19[[1q
pue s3ur ’ ’ ’ [oqui4s AJ9A1[dpak uonIIpUOd 93€JING 1
qX

6 8 L | 9 s | ¥ € z T

AJIAI[OP J€ UOIHIPUOD ddeJINg — Z J[qeL

© IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=15f9fa41eb4895985ebd06cb9cb70d70

:2023(E)

ISO 683-17

£ 0108 | 0£°0 03 0Z°0 | 0%'T 03 00°T |- STO'0| SZ0'0 | SS'0035Z0 | 0¥'0 [8T'00IHT0 S-9TOWIDINIT
SZEOTSCE[SCUOTST O [ 09T OT0E T [ 5T0°0] S¢0°0 [ 0Z00T0%0 [ 0% 0] | 02°0 03 ST'0 9-$TOWNIDINST
0LT 03 0%'T | S£'0 03520 | 08T 03 0S°T [2 STO0| SZ0°0 | 06003050 | 0%'0| [1Z003STO 9-LOWINIDST
W H 002 03109‘T | 0£°0 03 02°0 | 59°0 03 S€°0 [ ST0'0| 5200 | 0'00r0%0 | 0¥0| |€2'001L10 LOWIDINOZ
S 0£'0 03040 | 520 03 ST'0 | 020 03 S€°0 [ STO0| SZ0°0 | §6001090 | 0¥0| |€2'0032T0| Z-EOWIDINUNOZ
40200050 - 02'0 03 0T‘0 | S£‘0 03 0%°0 |2 STO0| SZ0'0 | OT'T 03590 |  0%0| |€Z003LT0 Z-FOWIDUNOZ
00 1) 5 SZ‘0 03 ST'0 | 02T 03060 |2 STO0| SZ0'0 | 06003090 | 00| |£2003LT0 PONID0Z
. - SZ‘0 03 ST'0| 02T 03060 [ ST0'0| S20°0 | 06002090 | 0%0| |8I0032T0 YOWNIDST
e
378 - - 0€T 0100 [aST0°0| S20°0 | 0¥ T 01T | oF0| [zz001LT0 SIDUN6T
05001V - - 01T 0080 |- ST0°0| S20'0 | 0£'T0100T | 0¥0| [6T003%T0 SIDUNLT
- - SL'0 03 0%0 | ST0'0| 5200 | OT'T 03590 | 0¥0| |£2°003L10 Z-$1DUNOZ
- 2 02'T 03060 | STO'0| S20°0 | 06003090 | 0¥0| |€2°003L10 $1002
- - 00T 03090 |2 STO'0| S20°0 | 00T 03090 | 0%0| [€z003LT0 £1307
S[ee1s’8uLIeaq SUIUap.IBY-2SE)
- 09003 05°0 | S0°Z9208°T |2 STO'0| S20°0 | OT‘T 02 08°0 owwmn G0'T 01 £60 | 977 BISOWUINI00T
- 050 03 0%°0 | S6'T 03 S9T_I» ST0°0| SZ00 | 080 03 09°0 Smmw.n S0'T 01 £6°0 $-LONID00T
1 'H - 5€0 01020 | S6'T 03 S9°T [ §T0'0] 5200 | 080 01090 omww_n S0'T 01 £6°0 €-LOWID00T
0 €000 1L 550 ;
27 100°0 0 - 0£'0 03 ST'0| S6'T 03 S9'T |5 §10°0| G200 | §%003520 | o' rid | aor o £60 LOW1D00T
&0 - 00 |59t 010D 55100 | s20'0 (osTorovT | FEOL | o] 9-9isumadoor
1S T000 8D :
0500 :1V - 00 |S9TO10¥T 5510|5200 | 0ZPOT00T | T | oo megg|  ¥OISUMI00T
- 010 |0Z'T 0106 |2 STO0| 5200 | 0Z'T 03060 ommmn S0'T 01 £6'0 P-FISUNID00T
- 010 |[09T 03 SET |2STO0 | 5200 | S¥'0 03 520 ommw%n 2S0'T 03 £60 910001
staa1s durieaq SUTULPILY-UENOII ]
$19Y30 N | ow | o | s | 4 up 1S D aweN

q e [uonoeay sseu] o

uoneusisap [321S

(sisAeue 1sed) uonisoduwod [e21WAYI pue Sape.as [931S — € d[qeL

© IS0 2023 - All rights reserved

10


https://standardsiso.com/api/?name=15f9fa41eb4895985ebd06cb9cb70d70

:2023(E)

ISO 683-17

0€0 ) 06T 03521 | ST T0100T - 090 €V 016'c | STO'0 | SZ00 0%0 0%0 08003040 T-7-8TAIDIMSLX
0€0 ) L'90109( [002010LT 7 2'S01 LY €Y 016°€ | STO0 | S200 0%0 0%0 980018L0| ¥-S-9AIDONMZ8X
(010N ST0 0£T0100T|09€0102¢| S¥010% €Y 016'c | 0TO0 | STO0 | SE'001ST0 SmM%c ST'0 03010 | #¥T-9T-Z¥INIDONET
0g‘0:m) SZ0 0T‘T 01060 - §F 010% €Y 016'€ | 1ST00 |1SZ0°0 | SE'001ST0 0%0 G8'0 01 LL0 91-Z¥AIDONO08
010 M) - SZ'001ST0 0€0 0Z‘T 80L0 | 0€°€0108Z | ST00 | SZ00 | 04003 0%0 O%N%o 9€00162°0 6-CTAONIDEE
s[991s8urieaq aanjeradwal-y3iy
- - Z1'003 200 - 0€‘T 01060 f50°'6T 030LT |2 STO0| 0¥0°0 00T 00T 560 03580 T-8TAONID68X
GZ'0019T°0:N - 0%'0010Z0 0€0 06T 010ST | S91010'ST |5 STO0| S2O0 090 090 S¥003LED Z-9TNAONWIDOPX
- - - - 08‘00310%°0 | 0'8T 0309T |- ST00| 000 00T 00T 02T 03560 LTONID80TX
080
%0 03 G€°0 ‘N - - 0€0 O0T‘T0356'0 [ 09T 03 S'¥T4{2.0L0°0| 0200 | 090 01 0£0 010¢‘d |¥€0018Z0 T-STNOWID0EX
- - - - GLO SPT 03521 |5 GTO0| 0%00 00T 00T 040 03090 FT10G9X
- - - - - S¥1 01GZT |5 STO0£0700 00T 00T 0S‘001€%0 PTIDLYX
S[e91s duLleaq ssauIels
y+H - - - 0£001ST0| 0Z'T 01060 |»ST00| SZOO |-080 03 050 0%0 50 03 9%°0 TOWID08
y L - - - 0£0013ST0| 0ZT 03060 |»ST00| SZ00 [7060 03 090 0%0 9%'0 03 0%0 TOWIDEY
85 10000 - - - - - 2 ST00| S20°0 | 0T'1)01.08°0 0%0 G20 03590 PUINOL
0€°0:m) j:ed - - - - - 2ST00| S20°0 | 02T 03060 0%0 09003250 TUN9S
0500 IV - - - - - 2ST00| S20°0 | 06°0 03090 0%0 09003250 24990
s[e91s urieaq Suruap.aey-uononpuj
S19Y30 M A N | ow | o | s | 4 up 15 ) aureN

q e JuonoRI) Ssew] o

uoneusgisap [991S

(panunuos) g aqeL

11

© IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=15f9fa41eb4895985ebd06cb9cb70d70

:2023(E)

ISO 683-17

UOI1BDIJLISA 91 ], "S[993S SuLle

1aseyo.and ay3 Aq pasoadde 4]

“19p.10

‘% 9[qeL, 03 Sulp.1odde sanjea
SHWI] 93 WO.1J SUOI}RIAdD JUH

‘AN[1qeUSPIRY SY3 J03)JE YIIY

“Iadnjoejnuel 9yl JO UOI}a.JdSIPp 9l e §

b wniwa.d 10j 1ap.ao pue A1nbua jo awil a(dAe uodn paaade aq Aewr uago.apAy (uoriu 1ad s)

“1ap.o pue A1nbus jo sawr ay3 e uodn p
“19p.1o pue A1mbus jo awl a3 e wodn pasade aq Aew Inj[ns 9% 800‘0 'Xew p
“I1apJo pue A11hbue jo sawr ay3 e uodn pas.ade aq Aew )

“I9J1n30BJNUEBW 913 JO UOIIRIISIP a3 Ik SiSA[eue 1onpo.ud Jo sisA[eue 3sed 03 A

“19p.J0 pue A1mbus jo awl a3 e paaise aq Aewr Anj[ns %, 000 Xew ‘@oueriodwi A1ew]
‘Suruiog proo 10y
ue A1nbusa jo awin ay3 e uodn pasaade aq Aewl ) 9, GO‘T Uy JI9YSIY SHWI] WHMIXBW 10 1) % €6

B2 S9SED 1910 [[B Ul pUk UOQ.IED JO 9SED Y3 Ul ¥, TQ‘Q F PI9IXa 10U 19AdMOY ‘[[ef[$ SUOIIeIAdD 3
brjrugdisul anj[ns pue snioydsoyd 10j 3daoxa (G 9[qeL, 99s) syuawadinbau Ajjiqeuapliey payoads

"Pa1RIPULISIM.I

ied 9 1 ‘wdd) 8y /3w 7 "xep
bo.13e aq Aew n) %, 0Z‘0 "XBN
e snaoydsoyd 94 STO0 "XBIN
I93U0D WNIUEB}) WnWIXew y

[dde ueo yusjuod uagiAxo ay,

eo1j109ds ssa[un pajyruriad Jou a.1e [0.13U0d ddeys UOISN[OUI 10 UOTFBPIXO0SP 10J SAO[[e WNID[ED 10 WIII[ED JO SUOIIIPPE [BUOIIUSIU]

1d jo s1 AJ1[1qRUIYDRW S10Y M
S % S1°0 "Xew Juswaaide Ag

uey} JoMo[ SITWI] WNWIUT

[[31m sopeas a3 Jo 9sed 9yl U]

bJ0 SSO[UN SAN[BA WNWIXE

-ea. [[V "3eay ay3 Surystuy jo

Ty v L L Trorr L

[sA[eue jonpoud 1o 3sed a3 03 sarjdde

|
[

p

o]

a3 ‘a[qissiwLtad a1e sisA[eue 3sed 10J

q

1

»L311qedrjdde pue saryaadoad [earueydaw

A ‘SJUWIL]E ONS JO aanjodejnuew 9yl Ul pasn ‘s[eLIajew Ialo 1o deaos wioJj suonippe juasaxd'o ua3e) 9q p[noys wﬂo_uﬁmuwhg a[qeuos
sodaind SU3-10J URIR-13130 :Un_u-“) mdoulr1oiuowaaiSe oua FAOUIHAM 13335 3303 pappe x.-“_u:DJ«: JUl 9 J0U [[eYS UQHOSU 10U SIUSWA[]

$1930 M

A IN | om 1 s | 4 up 1S

q e [uonoeay ssew] o,

o) dweN

uoneusisap [991S

(panunuos) g aqeL,

© IS0 2023 - All rights reserved

12


https://standardsiso.com/api/?name=15f9fa41eb4895985ebd06cb9cb70d70

ISO 683-17:2023(E)

Table 4 — Permissible deviations between the product analysis and the limiting values given in
Table 3 for the cast analysis

Permissible maximum content according Permissible deviation 23,
Element to cast analysis for all bearing steels
% (mass fraction) % (mass fraction)
C=<0,60 +0,02
¢ 0,60<C<1,20 +0,03
5i Si<0,40 +0,03
0,40 <Si<1,00 +0.05
Mn < 1,00 £0,04>
Mn 74
1,00 < Mn < 1,40 0,06 D
P P <0,040 +0,005,
S $<0,025 +0,005
Cr<2,00 (0,05
2,00<Cr<10,0 (O 2010
Cr
10,0 < Cr < 15,0 N7 2015
150 <Cr=<19,0 , O +0,20
Mo < 0,30 O +0,03
0,30 < Mo < 0,60 RS +0,05¢
Mo O
0,60 <Mo < 1,75 N 0,07
1,75 <Mo<5,2 9 £0,10
Ni < 1,00 RN £0,03
Ni 1,00<Ni<2,00 & +0,05
2,00<Ni<43 O +0,07
V<050 N +0,03
v 0,50 <V <1,50 +0,05
1,50 <V '=.2,00 +0,10
W$0,25 +0,03
W ~ §.0<W<10,0 +0,10
~10,0 <W<19,0 £0,20
Al Al<0,050 +0,010
Cu Cu<0,30 +0,03
a ¥ means t n"one cast the deviation may occur over the upper value or under the lower value of [the specified
rangge in Tabl ut not both at the same time.
b For s ss bearing steels: Mn +0,03 %.
¢ 3@5,%h-temperature bearing steels: Mo +0,03 %.
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Table 6 — Hardness in the usual conditions of delivery

. . Hardness in the delivery condition
Steel designation
+S +A +TH +AC?3 +AC+C? +FP
Name max. mae | MWW |00 | max | MBW
Through-hardening bearing steels
100Cré6 b - - 207 2416 4.1 -
100CrMnSi4-4 b - - 217 - -
100CrMnSi6=4 b - _ 217 251 d,i -
100CrMnSifq-6 b - - 217 25141 -
100CrMo7 b - - 217 251 d.i -
100CrMo7-1 b - - 230 - -
100CrMo7-4 b - - 230 2604 -
100CrMnM(Si8-4-6 b - - 230 - -
Case-hardening bearing steels
20Cr3 e 207 156 to 207 170 f -
20Cr4 e 207 156 to 207 170 f 140 to 187
20MnCr4-2 255 207 163 to 207 170 f -
17MnCr5 e 207 156 to 207 170 f 140 to 187
19MnCr5 255 217 170 to 217 179 f 152 to 401
15CrMo4 255 207 156 to 207 170 f 137 to 184
20CrMo4 255 207 163 to207 170 f 146 to 193
20MnCrMo4-2 255 207 156+to 207 170 f 146 to 193
20MnNiCrMpo3-2 e 212 163 to 212 170 f 149 to 194
20NiCrMo7 255 229 174 to 229 170 f 154 to 307
18CrNiMo746 255 229 179 to 229 179 f 159 to 407
18NiCrMo14-6 255 - - 241 f -
16NiCrMo14-5 255 - - 241 f -
Induction-hardening bearing steels

C56E2 2558 229 - - - -
56Mn4 2558 229 - - - -
70Mn4 2558 241 - - - -
43CrMo4 2558 241 - - - -

3 For casefhardening:steels, this condition is applied if cold forming operations are intended. For through-hardeping,
stainless and|high-temperature bearing steels, this condition is also used if the steel is processed by machining operatjions.
b Ifthis copdition is needed, maximum hardness values and requirements concerning the structure shall be agreed fipon

at the time of erquiTy A oTdeT:

¢ The hardness of wire for needle bearings shall be up to 331 HBW. The maximum Vickers hardness value (HV) shall be
agreed upon at the time of enquiry and order.

d  The hardness for cold-finished tubes shall be up to 321 HBW.
¢ 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 HBW 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.

b Shearability will, in general, only apply in condition +AC or in condition +A (for grade 13MoCrNi42-16-14 and 50CrMo4
only).

I The hardness for bright steel products with diameter <13 mm shall be <320 HBW.

16 © IS0 2023 - All rights reserved
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Table 6 (continued)
. . Hardness in the delivery condition
Steel designation
+S +A +TH +AC?2 +AC+(Ca +FP
Name HBW HBW HBW HBW HBW HBW
max. max. max. max.
50CrMo4 h 248 - - - -
Stainless bearing steels
X47Cr14 h - - 248 f -
X65(Cr14 h = = 2588 f -
X30LrMoN15-1 h - - 255 f -
X108CrMo17 h - - 255 f -
X40£rMoVN16-2 h - - 255 f -
X89LrMoV18-1 h - - 255 f -
High-temperature bearing steels
33CrMoV12-9 h - - 255 f -
80MoCrv42-16 h - - 248 f -
13MoCrNi42-16-14 h 269 - - - -
X82WMoCrV6-5-4 h - - 248 f -
X75WCrvV18-4-1 h - - 269 f -

a
stair
b
at thi
C
agre
d

e

f
nece
8
h

only).

For case-hardening steels, this condition is applied if cold fornliig operations are intended. For throug
less and high-temperature bearing steels, this condition is also used if the steel is processed by machiniy

fthis condition is needed, maximum hardness values and requirements concerning the structure shall b4
e time of enquiry and order.

[he hardness of wire for needle bearings shall be up'to 331 HBW. The maximum Vickers hardness value
ed upon at the time of enquiry and order.

[he hardness for cold-finished tubes shall bewup to 321 HBW.
Under suitable conditions, this grade is’shearable in the untreated condition.

Depending on the degree of cold werking, the values may be up to about 50 HBW above those for conditio
ssary, exact requirements may beagreed upon at the time of enquiry and order.

bhearability will, in genetal)only apply in condition +AC or in condition +A (for grade 13MoCrNi42-16-14

[he hardness for bright steel products with diameter <13 mm shall be <320 HBW.

Depending on the chemical composition of the cast, and on the dimensions condition +A might be necessdry.
and 50CrMo4

h-hardening,
g operations.
agreed upon

(HV) shall be

h +AC. Where
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Table 7 — Test unit, number or sample products and test pieces and sampling and test methods
for the different requirements

. . . Test method
No. Requirements Test unit? Number of SamplingP s
ee
sample prod- test pieces
plep sample prod-
ucts
uct
1a Chemical composition C c c ¢ c
(cast analysis)
1p | Chqmical composition C >1/cast >1 ISO 14284
(product analysis)
2 | Hgrdenability in the C 1/cast 1 1SO 642 150 b42e
gnd-quench test
3 Harldness in the condi-
tion
3a +S for test units
3b +A lof<50t
3c +TH 20of>50t
C, T, Df 1 ISO 6506-1 |ISO 6506-1
3d +AC <100t
3e +AC+C 3>100t
3f +FP
4 Structure
4a Austenitic grain sized C 1/cast 1 ISO 643 ISO 643
S 1SO 23825,
a | S ’he‘;‘;‘r‘ﬁizda;;o“ of C, T, Df g g g ASTM A89} or
SEP 15208
4c |Distribution of carbides C, T Df g g g 1SO 5949
4q |Micfoscopic non-metal- Ci g g Clause A.6 |Clause A.6
lic inclusions
4e Macro_scppic non-me- cl g g g h
fallic inclusions
5 | Suffacedecarburiza- | (op s p g g 1S03887  |ISO 3887
a2 The testg shall be carried otit'for each cast, as indicated by “C” - each heat-treatment condition as indicated by [T” -
each surface fondition as indicated by “S” - and each dimension, as indicated by “D”.
b For all requirements, the'general conditions for sampling in accordance with ISO 377 shall apply.
¢ The castpnalysisshall be given by the manufacturer.
d  Applies dnlyforcase-hardening and induction-hardening bearing steels.
€ Quenchipgtemperatures: see Table 5.
f Products of small differences in thickness (about 1:1,5) can be considered as one test unit.
g  Shall be agreed upon at the time of enquiry and order.
b Depending on the agreement at the time of enquiry and order, it shall be either the blue fracture test in accordance with
ISO 3763 or the etching test in accordance with ISO 4969 or the step-down test or the non-destructive test.
I Applies only for through-hardening, stainless and high-temperature bearing steels.
J The test unit may be agreed upon at the time of enquiry and order.

18
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A1l

One

sped
upoi by the manufacturer and purchaser at the time of enquiry and order.

A2

One

are §
aCCo

A3

Fine

size
grai

case
such

insp

Othe

Sam
shal
stee
shal

A4

If ne

aCCo

A5

ISO 683-17:2023(E)

Annex A
(normative)

Supplementary or special requirements

General

or more of the following supplementary or special requirements shall be applied but
ified in the enquiry and order. Details of these requirements shall, where necessary

Product analysis

product analysis shall be carried out per cast for the determinatiof-of all elements for W
pecified for the cast analysis of the steel type concerned. The conditions for sampling
irdance with ISO 14284.

Verification of grain size

grain steel shall have an austenite grain size of 5r finer. If specific testing is ordere
requirement shall be verified by determining the'aluminium content or micrographical
h structure is normally achieved, when thetetal aluminium content is a minimum of]
hardening bearing steels and a minimum.0f0,007 % of the induction hardening beari
cases, the micrographic investigation ishot necessary. The aluminium content shall be
ection document.

rwise, one test piece per cast shall'be inspected for the determination of the austeniti
pling and sample preparation shall be as specified in ISO 643. The case hardening be
be tested in accordance-with the Mc-Quaid-Ehn method and the induction harden
s in accordance with the Bechet-Beaujard method as described in ISO 643. The grali
be considered satisfactory if 70 % of the area is within the specified size limits.

Degree of spheroidization

cessary, the Tequired degree of spheroidization shall be agreed at the time of enquiry 4
irdance-with 1SO 23825, SEP 1520 or ASTM A892.

Distribution of carbides

only when
, be agreed

rhich values
r shall be in

d, the grain

[ly. The fine

0,018 % of
hg steels. In
given in the

C grain size.
hring steels
ing bearing

n structure

nd order in

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.

The size of globular carbides and the share of perlite area are not specified in ISO 5949. For these
characterstics, additional requirements may be agreed upon at the time of enquiry and order.
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