International
Standard

ISO 4954-1

extruding — Technical delivery
conditi

Part 1:
Non-allpy and alloy steels

Steels f}r cold heading and cold

ns —

Aciers pour transformation a froid et extrusion a froid —
Conditions tedhniques de livraison —

Partie 1: Acieffs non alliés et faiblement alliés

Firstedition
2024-06

Reference number
ISO 4954-1:2024(en)

© ISO 2024



https://standardsiso.com/api/?name=70906cb50b8d9e70c3919db324e1ded5

ISO 4954-1:2024(en)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2024

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting on
the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address below
or ISO’s member body in the country of the requester.

ISO copyright office

CP 401 o Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org
Published in Switzerland

© IS0 2024 - All rights reserved
ii


https://www.iso.org
https://standardsiso.com/api/?name=70906cb50b8d9e70c3919db324e1ded5

ISO 4954-1:2024(en)

Contents Page
FFOTE@WOTM.......... et v
1 SCOPI@ ...t 1
2 NOTTNATIVE TEEETEIICES .........ocoo et 1
3 Terms and AeFIMETIONIS ...t 2
4 Classification and designation
41 Classification...........on.
4.2 DIBSTIIATION ..o
5 Infprmmatiomtobesuppltiedby thepurchaser e 3
5.1 Mandatory iNfOrmMatioN ... M s 3
5.2 Options and/or supplementary or special reqUIremMents.............gm e o 4
5.3 Ordering example
6 Manufacturing process
6.1 General
6.2 17204 Ua = () o PSSO SO
6.3 Heat-treatment condition and surface condition at delivery..... . e 5
6.3.1 Heat-treatment CONAition ... e N
6.3.2 Particular surface conditions
6.4 Traceability of the cast.......cnn
6.5 Statistical eValuation ... oo
7 REQUITEIMEIIES ...t g D s 6
7.1 Chemical composition, mechanical properties and hardenability 5 6
700 GENETAL et et e 6
7.1.2  Chemical COMPOSTEION. ..oy 6
7.1.3  Mechanical properties......ialli e B 7
7.1.4  Hardenability (only applicableto steel grades of Annexes B and C). B I
7.2 L0 07211 0 T3 17/ OO eSS
7.3 Carbide spheroidization
7.4 Non-metallic inclusions
741 MICTOSCOPIC INCIUSIONS ..ot
7.4.2  MacroSCOPIC IMCHISTONS ...
7.5 Internal soundness .5 .
7.6 Aptitude to cold forming...........ocne,
7.7 Surface qualitya el
771  Generalh
7.7.2  WIHBOM ..o
7.7.3 B e
7.7.4 A~ Bright products and W€ ...
7.7.5:Y Removal of surface discontinuities
7.7%6  Non-destructive testing of the SUrface. ...
7.8 D @CATDUTTZATION. ....oooeserss s
7.8.1 DCLC\I ]Ul.ll iz.atiuu appht,a‘u}c fUl DtCC]lD UfAllllCACD B aud g
7.8.2  Decarburization applicable for steels of Annex A.........ccccccoe.
79 Shape, dimensions and tolerances
8 IIUSP@CTION. ...
8.1 Testing procedures and types Of dOCUMENES. ...
8.2 Summary of specific inspection and frequency of teStING ...
9 Preparation of sSamples and teSt PIECES ...
9.1 Selection and preparation of samples for product analysis
9.2 Selection and preparation of samples and test pieces for the mechanical test..........ccce, 11
10 TESTIMEEIOMS ........cccc s 12
101 ChemMICal ANALYSIS ..ot 12

© IS0 2024 - All rights reserved
iii


https://standardsiso.com/api/?name=70906cb50b8d9e70c3919db324e1ded5

ISO 4954-1:2024(en)

3O Y (Yed o P21 s (o= U o0 5o 12
10.3 Hardenability and core hardness TESES. ...ttt 13
10.3.1 Verification of hardenability
10.3.2 Verification of core hardness

104 NON-AESTIUCTIVE TOSTINE .oooi oot

10.5 Aptitude to cold forming — Upsetting test...

10.6 Visual and dimensional tests.........cccoco.

IO T A 2 U= <13 o000
11 Surface treatment, marking and PacRaging............ceee s 14

11.1  Surface treatment and temporary corrosion ProteCtion. ... 14

0 0 = ) 0.

11.3  Packaging
Annex A [normative) Specific requirements for cold heading and cold extruding steels<npot

intpnded for heat treatment after cold working...............e N f 15
Annex B (hormative) Specific requirements for cold heading and cold extruding case-hardenjng

L 1= =) OSSOSO SN S 19
Annex C [normative) Specific requirements for cold heading and cold extruding steels [for

quenching and tEMPEring ... oy e e 31
Annex D (hormative) Supplementary or special requirements.................. .5 49
Annex E (informative) Designation of steels given in Annexes A, B and C and the comparapble

grddes covered in various designation SyStems ... N fross 53
L3310 010 4 0= 1 1) 1O S OSSR S 56

© IS0 2024 - All rights reserved
iv


https://standardsiso.com/api/?name=70906cb50b8d9e70c3919db324e1ded5

ISO 4954-1:2024(en)

Foreword

[SO (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 procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the
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Steels
delive

Part 1:

for cold heading and cold extruding — Technical
ry conditions —

Non-alloy and alloy steels

1 Scop

This docu
cold extru

— steels

case-l

steels
(see A

This document (except Annex A) also applies to the properties of.cold-headed or cold-extruded p

have been

NOTE

W

ment specifies requirements for non-alloy and alloy steels that are intended 'for cold
ling and are delivered as wire rods, wire or bars. It also lists the specific requirements

not intended for heat treatment, with diameters from 2 mm to 100 mm\fsee Annex A);
ardening steels with diameters from 2 mm to 100 mm (see Annex B);

for quenching and tempering, including boron-alloyed steels, with diameters from 2 mm
hnex C).

subjected to a subsequent heat treatment.

btainless steels for cold heading and cold extruding ate covered by ISO 4954-2.

2 No

r:»]l
The followling documents are referred to in the-text in such a way that some or all of their content ¢

requireme
the latest ¢

ISO 377, §¢
[SO 404, S
ISO 642, S
ISO 643, S

[SO 683-1,
tempering

ISO 683-2

ative references

nts of this document. For dated references, only the edition cited applies. For undated 1§
bdition of the referenced document (including any amendments) applies.

eel and steel products — l{ocation and preparation of samples and test pieces for mechani
eel and steel products=— General technical delivery requirements

eel — Hardenability test by end quenching (Jominy test)

eels — Micrégraphic determination of the apparent grain size

Heat-treatable steels, alloy steels and free-cutting steels — Part 1: Non-alloy steels for que,

Heut-treatable steels, alloy steels and free-cutting steels — Part 2: Alloy steels for que

heading or
for:

to 100 mm

hrts which

onstitutes
eferences,

ral testing

nching and

iching and

tempering

ISO 683-3,

Heat-treatable steels, alloy steels and free-cutting steels — Part 3: Case-hardening steels

[SO 683-7, Heat-treatable steels, alloy steels and free-cutting steels — Part 7: Bright products of non-alloy and
alloy steels

ISO 1035-1, Hot-rolled steel bars — Part 1: Dimensions of round bars

ISO 1035-2, Hot-rolled steel bars — Part 2: Dimensions of square bars

ISO 1035-3, Hot-rolled steel bars — Part 3: Dimensions of flat bars

© IS0 2024 - All rights reserved
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ISO 1035-4, Hot-rolled steel bars — Part 4: Tolerances

[SO 3887, Steels — Determination of the depth of decarburization

ISO 4885, Ferrous materials — Heat treatments — Vocabulary

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

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

ISO/TS 4949, Steel names based on letter symbols

[SO 4967:]
standard d

1SO 6508-]
1SO 6892-]
1SO 6929, |
1SO 9443,
1SO 9934-]
1SO 10474
1SO 14284
1SO 15549
1SO 16124
1SO 22034
JIS G 0555
SEP 1571-]
SEP 1571-]

3 Termi

For the pyirposes of_this"document, the terms and definitions given in ISO 377, ISO 683-1,

ISO 683-3,
ISO and IE

P013, Steel — Determination of content of non-metallic inclusions — Micrographic me
iagrams

, Metallic materials — Rockwell hardness test — Part 1: Test method

, Metallic materials — Tensile testing — Part 1: Method of test at room température
bteel products — Vocabulary

burface quality classes for hot-rolled bars and wire rod

, Non-destructive testing — Magnetic particle testing — Partl: General principles
Steel and steel products — Inspection documents

Steel and iron — Sampling and preparation of samplesyfor the determination of chemical ¢
Non-destructive testing — Eddy current testing — General principles

Steel wire rod — Dimensions and tolerances

-2, Steel wire and wire products — Part 2: Tolerances on wire dimensions

2015, Microscopic testing method for the non-metallic inclusions in steel

|, Evaluation of inclusions in special steels based on their surface areas — Part 1: Basics

P, Evaluation of inclusions in'special steels based on their surface areas — Part 2: Methods K

s and definitions

ISO 683774150 4885, ISO 4948-1, 1SO 4948-2, ISO 6929, ISO 14284 and the following apj

[SO Online browsing platform: available at https://www.iso.org/obp

C maintain terminology databases for use in standardization at the following addresses:

thod using

bmposition

and M

SO 683-2,
bly.

3.1
bright ste

IEC Electropedia: available at https://www.electropedia.org/

el product

drawn or peeled/turned bar with smoother surface quality and better dimensional accuracy in comparison
with a hot-rolled bar

© IS0 2024 - All rights reserved
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drawn product
product of various cross-sectional shapes obtained, after descaling, by cold drawing of hot-rolled bars or
wire rod, on a drawing bench (cold deformation without removing material)

Note 1 to entry: This operation gives the product special features with respect to shape, dimensional accuracy and surface
finish. Products in lengths are delivered straightened, products of small cross-section may also be supplied in coils.

3.3

peeled/turned bar
steel bar of circular cross-section having the same features as drawn products (3.2) concerning shape,

dimension

al accuracy and bright surface finish but without work hardening

Noteltoe
The remov
defects and

4 (Class

4.1 Clag
The classif
All steel g1
The steels
The case-h

The steels

and 42Mné

4.2 Des

For the st
allocated i

Annex E p

designation systems.

Try: Iiey are produced by peeling on a peeling machine usuaily followed by Straigntening and b
1l of metal by peeling is carried out in such a way that the bright product is generally free\fy
decarburization coming from the hot-rolling process.

ification and designation

sification

ication of the relevant steel grades shall be in accordance with 1S0*4948-1 and 1SO 494
ades mentioned in this document are special steels in accordance with ISO 4948-2.
not intended for heat treatment after cold forming (se¢.\Ahnex A) are non-alloy steels.
ardening steel grades (see Annex B) are alloy steels, except steel grades C10E2C to C20

for quenching and tempering (see Annex C) ate alloy steels, except steel grades C30E
D.

jgnation

el grades covered by this doctiment, the steel names as given in the relevant tablg
In accordance with ISO/TS 4949,

Fovides a list of steels given in Annexes A, B and C and the comparable grades covered

5 Info

5.1 Mandatory information

The manufactufer'shall obtain the following information from the purchaser at the time of enquiry,

a)
b)

9

the pr

the quantity to be delivered (mass, length):

mation to be'supplied by the purchaser

polishing.
om surface

E2C.
[ to C45RC

s shall be

in various

and order:

oduct form (e.g.: round bars, wire rod, wire);

relevant International Standard;

d)
e)
f)
g)

areference to this document, i.e. ISO 4954-1;

the designation of the steel grade given in Tables A.2, B.2, C.2 and C.3;

© IS0 2024 - All rights reserved
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standard designation for a test report 2.2 or, if required, any other type of inspection document in
accordance with ISO 10474 or another comparable national standard.

5.2 Options and/or supplementary or special requirements

A number of options are specified in this document and listed below. If the purchaser does not indicate a
wish to implement any of these options, the products shall at least be supplied in accordance with the basic
specifications of this document (see 5.1):

a)

b)

any requirement for the hardenability (+H, +HH, +HL) of case-hardening steels of Annex B and of steels
for quenching and tempering of Annex C and for the core hardening (+CH) of steels for quenching and
tempering of Annex C, see 7.1.4;

verifid
case-h

verifid

if ano
condit

any re
any re
any re

any r¢
Anney

carbid
see D.]

any re
and of]

intern
verifid
any re
depth
any re
any sg

any sg

ation of hardenability and, if agreed, information about the calculation of the harder
ardening steels of Annex B and for steels for quenching and tempering of Annex G;-see

ability for
10.3.1;

ation of core hardness for steels for quenching and tempering of Annex C, see 10:3.2;

Lher surface condition than hot-rolled or a special surface quality is required, for t
ion, see Table 1, and for the surface quality E for wire rod and bars, see|%.7.2 and 7.7.3;

quirement for the verification of the surface quality, see 7.7.5;
quirement relating to the removal of surface defects, see 7.7.6;
quirement for a product analysis, see 7.1.2.2;

quirement for the verification of the fine grain strugture, see D.2, of case-hardenin
| B and of steels for quenching and tempering of Annex C;

e spheroidization, see 7.3, and any requirement for the verification of the carbide spher
B;

quirement for the verification of the ngn-metallic inclusions of case-hardening steels
steels for quenching and tempering'ef Annex C, see 7.4 and D.4;

al soundness and any requirements for non-destructive testing, see 7.5 and 10.4;

ation of aptitude to cold forming, see 7.6 and 10.5;

quirement concerning nen-destructive testing of the surface, see 7.7.6 and 10.4;

of decarburization, sée 7.8, and any requirements for testing the depth of decarburizati

quirement coneerning surface treatment and temporary corrosion protection, see 11.1
ecial requirements concerning special or additional marking, see 11.2;

ecial'requirements concerning packaging, see 11.3;

he surface

o steels of

pidization,

bf Annex B

n, see D.5;

statis

5.3 Ordering example

EXAMPLE

50 t round bars with a nominal diameter of 40 mm and a nominal length of 6 000 mm with diameter
tolerance according to class S and with length tolerance according to class L2 of ISO 1035-4 made of steel grade
ISO 4954-1, 42CrMo4 in the heat-treatment condition +AC+PE (see Table C.5), with hardenability requirement +H (see
Table C.7) and product analysis with an inspection certificate 3.1 in accordance with ISO 10474.

50 t round bars ISO 1035-4 - 40,0S x 6 000L2

ISO 4954-1, 42CrMo4+AC+PE+H - product analysis

IS0 10474 -3.1

© IS0 2024 - All rights reserved
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6 Manufacturing process

6.1 Gen

eral

The manufacturing process of the steel and of the products is, with the restrictions given by the requirements
in 6.2 to 6.4, left to the discretion of the manufacturer.

6.2 Deo

xidation

All steels shall be fully deoxidized.

Besides sil

icon and aluminium other suitable elements having a similar effect may also be used.

The deoxitllation practice should be agreed at the time of enquiry and order.

NOTE

Concerning the effect of aluminium on the fine grain structure, see 7.2 and D.2.

6.3 Heat-treatment condition and surface condition at delivery

6.3.1 He

Treatment
and C.1.

Bright ste
processing
protection

The usual
particular
cold headi

bat-treatment condition

and heat-treatment condition shall conform to one of the conditions indicated in Tabl

el products in cold drawn or peeled/turned condition afe coated with a light film of gi
. For bright steel products in a finally heat-treated condition, the manufacturer choos
after heat treatment.

light application of ordinary grease or oil does'not afford positive protection again
y in the presence of condensation water. Aity surface treatment that can facilitate s
ng and cold extrusion or partially delay any formation of rust shall, if required, be agi

time of enqquiry and order, see 11.1.

6.3.2 Paq

If so agree
conditions

rticular surface conditions

d at the time of enquiry and oxder, the products shall be delivered in one of the particu
given in Table 1.

Table 1 — Surface condition at delivery

es A.1, B.1

)

ease from
bs the rust

5t rusting,
ubsequent
eed at the

ar surface

Surface condition at delivery Symbol Bar Wire rod Wire
Unless othgrwise agreed as-rolled none or +AR X X —
cold drawn +C X —
Particular purface.cenditions .
: skin passed +LC X —
supplied by agreement
peeled +PE X X X

6.4 Traceability of the cast

Each product shall be traceable to the cast, see 11.2.

6.5 Statistical evaluation

Suppliers are responsible, using the means they think fit, for inspecting their product in accordance with
various quality criteria specified. In view of the practical difficulties in inspecting a coil of wire rod along its
entire length, it cannot be proved that no value greater than the specified limits occur in the coil as a whole.
Statistical evaluation of performances applicable to all coils may be agreed between the purchaser and the
manufacturer at the time of ordering.

© IS0 2024 - All rights reserved
5


https://standardsiso.com/api/?name=70906cb50b8d9e70c3919db324e1ded5

7 Requ

ISO 4954-1:2024(en)

irements

7.1 Chemical composition, mechanical properties and hardenability

7.1.1 General

Wire rod, bars and wire shall be supplied in one of the delivery conditions as indicated in

Tables A.1, B.1, and

C.1 as agreed at the time of enquiry and order. These tables show the combinations of usual heat-treatment

conditions

at delivery, product forms and applicable requirements.

In addition to this document, the general technical delivery requirements of ISO 404 shall apply.

7.1.2 CHemical composition
7.1.2.1 The chemical composition determined by cast analysis shall conform to the values in [ables A.2,
B.2,C.2 an(d C.3.
In cases where steels for case hardening or for quenching and tempering are ordéred with hagdenability
requirements in accordance with Tables B.6, B.7, C.7, C.8 and C.9, a deviation of the tast analysis with respect
to the valyes indicated in Tables B.2, C.2 and C.3 is admissible, taking into account the prescriptions given
in footnotg b) of those tables. In any case, however, the deviations in the product analysis in relafion to the
specified ljmits of cast analysis shall not exceed the values indicated in,Table 2.
7.1.2.2 HRermissible deviations between the limiting values for ast analysis and the values fpr product
analysis afe given in Tables 2. The product analysis shall be catried out when specified at the fime of the
enquiry arjd order.
Table 2 — Permissible deviations between product analysis and the limiting values of the cast
analysis specified in Tables A.2, B.2, C.2 and C.3
Elements Limiting values of the cast (heat) |Permissible deviation for the
analysis product analysis
% mass fraction % mass fraction?
C <0,50 +0,02
Si <0,30 +0,03
<1,00 +0,04
Mn
>1,00<1,65 +0,06
P <0,025 +0,005
S <0,040 +0,005b
Gr <1,70 +0,05
. <1,00 0,03
Ni
>1,00< 2,00 +0,05
<030 +0,03
Mo
>0,30<0,50 +0,04
Al <0,060 +0,005
B <0,0050 +0,000 3
Cu <0,25 +0,03

a

b
per

+ means that in one heat the deviation of the product analysis for a given element may occur over the upper
value or under the lower value of the specified range of the cast analysis, but not both at the same time.

For steels with a specified sulfur range (0,020 % to 0,035 % or 0,040 %) according to cast analysis,
missible deviation is +0,005 %.

the

© IS0 2024 - All rights reserved
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7.1.3 Mechanical properties

The mechanical properties of the products, to be determined by the tensile test (and, as an option, either by
end quench test hardenability requirements or by core hardening requirements for steels of Annexes B and
C) and by consideration of the delivery conditions of Tables A.1, B.1 and C.1 and of the surface condition of

As the properties of the parts in the cold-headed or cold-extruded, and subsequently not-heat-treated
condition, are largely dependent on the applied cold-heading or cold-extruding conditions, these are, if

necessary, subject to agreement between the purchaser and the manufacturer of the parts.

7.1.4 Hardenability (only applicable to steel grades of Annexes B and C)

71.4.1 here the steel is not ordered with hardenability or core hardening requirethents, the
requirements for mechanical properties apply as given in Tables B.3, B.4, B.5, C.4, C.5 and-£.67 Iy} this case,
the hardenability values given in Tables B.6, B.7, C.7, C.8 and C.9 and the core hardness yalues in|Table C.10
are for guidance purposes only.

7.1.4.2 In the case of products ordered with standard requirements regarding hardenability, that is, when
the steel nfames or numbers are supplemented by the symbol “+H”, the hardness'values obtained|in the end
quench tegt (Jominy test) shall conform to the values given in Tables B.6, C.7~and C.8.

In the cas¢ of products ordered with restricted requirements regarding the scatter bands of th¢ hardness
values obtpined by the Jominy test, that is, when the steel name or dumber is supplemented by the symbols
“+HH” or “4+HL”, the above hardness values shall conform to the values given in Tables B.7 and C.9.

NOTE 1 he symbol “+HH” denotes that the upper limit of the scatter band coincides with the upper ljmit for the
corresponding steel “+H”.

NOTE 2 ['he symbol “+HL” denotes that the lower limit of‘the scatter band coincides with the lower ljmit for the
corresponding steel “+H”.

NOTE 3  For hardenability by calculation and for, verification of hardenability, see 10.3.

The austenizing temperatures for the Jominy test are given in Tables B.6, B.7, C.7, C.8 and C.9.

7.1.4.3 Ip the case of steels for quenching and tempering (see Annex C) ordered with core |hardening
requiremgnts, that is, when the/steel names or numbers are supplemented by the symbol [+CH”, the
minimum fore hardness shall cenform to the values given in Table C.10.

At least 900 % of the structureshall be martensite, even in the core.

7.2 Grajn size

Steels of Alnnexes:B-and C shall have a fine grain structure with an austenite grain size number of 5 or finer.
For verificption,see D.2.

For Steels UfAllllLA A, thC auotcuit;\, 61 a;u D;LJC ;D let tU thc ulauufa\,tul I ’D d;o\,l Ut;Ull uu}coo Uthcl \A4 Se agreed-

7.3 Carbide spheroidization

If carbide spheroidization is requested, reference shall be made to D.3.

7.4 Non-metallic inclusions

7.4.1 Microscopic inclusions

The special steels of Annexes B and C shall have a certain degree of cleanness. However, verification of the
non-metallic inclusion content requires a special agreement. For such an agreement, see D.4.

© IS0 2024 - All rights reserved
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For steels of Annex A, the cleanness is left to the manufacturer’s discretion unless otherwise agreed at the
time of enquiry and order.

7.4.2 Macroscopic inclusions

This requirement is applicable to the verification of the macroscopicinclusions in special steels. If verification
is agreed, the method and acceptance limits shall be agreed at the time of enquiry and order.

7.5

Internal soundness

Wire rod, bars and wire shall be free from internal defects, which can cause an adverse effect on products
during cold heading or cold extrusion or during heat treatment.

Where ap
agreed at {

7.6 Apt

A test for Y

propriate, non-destructive testing relating to the internal soundness of the produet
he time of enquiry and order, see 10.4.

tude to cold forming

rerification of the aptitude of products to cold forming shall be carried out if agreed at

s shall be

the time of

enquiry arnd order with reference to 10.5

7.7 Surface quality

7.7.1 Gdneral

All produdts shall have a smooth surface finish appropriate té<tlie manufacturing process appligd. For hot-
rolled prodlucts, minor surface imperfections, which can occuralso under normal manufacturing ¢onditions,
such as prints originating from rolled-in scale, shall not bé.regarded as defects. It is more difficult to detect
and elimirjate surface discontinuities from coiled products than from cut lengths. This should be(taken into
account when agreements on surface quality are made.

7.7.2 Wjre rod

Wire rod ghall meet surface quality requirements in accordance with ISO 9443 quality class D. for certain

higher apf

lications, quality class E in accordance with ISO 9443 is appropriate and may be agi

time of enquiry and order.

7.7.3 B3

Bars shall
surface qu
When the
surface qu
be greater

rs

ality in accordance with ISO 9443 quality class E may be agreed at the time of enquiry
diameter_8f<the product is greater than the maximum diameter specified in ISO 94
ality class,concerned, the maximum permissible depth of surface defects on the produ
thansthat specified for this maximum diameter.

eed at the

meet surface guality requirements in accordance with ISO 9443 quality class D. Confformity to

and order.
43 for the
t shall not

7.7.4 Brightproductsandwire 00000000 |

For wire, the permissible depth of surface discontinuities shall be in proportion to the reduction of the
diameter during cold drawing. Depending on the starting material for cold drawn products, the same
requirements apply as specified in 7.7.2.

Cold drawn bars shall be delivered with the surface quality class 1 and peeled/turned bars shall be delivered
with surface quality class 3 in accordance with ISO 683-7.

7.7.5 Removal of surface discontinuities

Removal of surface defects and imperfections shall only be done after approval from the purchaser.

© IS0 2024 - All rights reserved
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7.7.6 Non-destructive testing of the surface

The surface shall be non-destructive inspected with magnetic particles if agreed at the time of enquiry and
order, see 10.4.

7.8 Decarburization

7.8.1 Decarburization applicable for steels of Annexes B and C

Bars and wire rod with as-rolled surface of steels specified in Tables B.2, C.2 and C.3 and wire, independent
of the heat-treatment condition, shall be free from complete decarburization.

For bars

permitted
permissib
permissib

For cold d

1lld VVilC lUd VVith dadS lU]l}Cd o Ul faLC aud VVilC l.)clltlcl]l dCLal]ULll iz.atiuu (fCllitC IJC
provided that it does not exceed the following limits. For diameters d < 10 mm, the
e depth of decarburization is E = 0,07 mm. For diameters greater than 10 mmnj, the
e depth of decarburization is E = 0,007 d.

rawn products with diameters greater than 5 mm, the limits of partial-decarburiz

be the same as those for hot-rolled products. For cold drawn products with diameter less than

permissib
during the

Peeled/tui
If, in spec

controlled
of enquiry

7.8.2 D¢

For steels

7.9 Sha

The shape
of enquiry

ISO 1035-1,

standards

8 Insp¢
8.1 Test

8.1.1 Pr
document$

e depth of partial decarburization shall be reduced in function of the feduction of th
cold drawing.

ned bars, wire rod and wire shall be free of decarburization.

al cases, the purchaser requests other values (e.g. barssannealed in an atmosphere
the depth of decarburization) for partial decarburizationjthose values shall be agreed
and order in accordance with D.5. Testing for decarburization should also be done accort

tcarburization applicable for steels of Annex A

bf Annex A, requirements for decarburizatioironly apply if agreed at the time of enquiry]

pe, dimensions and tolerances

dimensions and tolerances of the/products shall conform to the requirements agreed
and order. The agreements shall be based on corresponding International Standards:
ISO 1035-2, ISO 1035-3/1SO 1035-4, ISO 16124 and ISO 22034-2, or on other suitab

pction

ing procedures and types of documents

rlite) E is
maximum
maximum

htion shall
5 mm, the
b diameter

that is not
ht the time
ling to D.5.

and order.

ht the time
ISO 683-7,
e regional

bducts~conforming to this document shall be ordered and delivered with one of the

be agreed '

b as spec1f1ed in ISO 10474 or another comparable nat10nal standard The type of docu

a test report 2 2 shall be 1ssued

NOTE

8.1.2

Other comparable national standards, such as EN 10204, JIS G0415 or GB/T 18253, can be used.

be provided, this shall cover the following information:

confir

a)
b)

mation that the material conforms to the requirements of the order;

concerned.

© IS0 2024 - All rights reserved
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8.1.3 If, in accordance with the agreements in the order, an inspection certificate 3.1 or 3.2, must be
provided, the specific inspections and tests described in 8.2 and Clause 10 shall be carried out and the
results shall be confirmed in the inspection certificate.

In addition, the inspection certificate shall cover:

a) confir

mation that the material conforms to the requirements of the order;

b) results of the cast analysis for all elements specified in Tables A.2, B.2, C.2 and C.3 for the steel grade
concerned;

c) results of all mandatory and optional inspections and tests (see Table 3);

d) thesym

cach other.

8.2 Sunpmary of specific inspection and frequency of testing

The requi
extrusion

9 Prep

9.1 Seld

Samples fd
the same |

Fements for specific inspection and frequency of testing for steels for cold heading
chall be as given in Table 3.

aration of samples and test pieces

ction and preparation of samples for product analysis

r product analysis shall be taken from the test pieces orisamples for mechanical testi
bcation as the mechanical test samples in accordance with ISO 14284.

r and cold

hg or from

© IS0 2024 - All rights reserved
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Table 3 — Specific inspection and frequency of inspection of steels for cold heading and cold

batch as indi
In cases whe
fraction ther

of.

b Shall be hgreed upon at the time of enquiry and order:

¢ The testfunit may be agreed at the time of enduiry and order.

extrusion
Inspection requirements Frequency of testing Applicable for
steels in accord-
ance with Annex d
Type of test Clause/ Test Number of Number of A B C
subclause unit 2 samples per test pieces per
reference test unit sample
1 Cast analysis 7.1.2 and 10.1 C the cast analysis is given by the m m m
manufacturer

Mandatory 2 Tensile test 7.1.3 and 10.2 C+D+T 1 for each 15 t with 1 m m m

tests amaximum of 3
3 Surface condition |Clause 7 and C+D+T at the manufacturer’s discretion m m m

and dimensions |[10.6
4 Verification of |7.1.4 and 10.3 C 1 per cast 1 — 0 o}
hardenability or of
core hardness
Product analysis |7.1.2,9.1,10.1 1 per cast 1 o 0 o}
6 Fine grain 7.2 and D.2 1 per cast ¥ 0 0 0
structure

7 Carbide 7.3 and D.3 C+D+T |1foreach 15 twith 1 o} 0 o}

Optional spheroidization a maximum of 3
tests 8 | Non-metallic inclu- |74 and D.4 ce b b 0 ) 0

sions
9 NDT-testing 7.5, 7.7.6 and ce b b 0 0 0
10.4
10 | Aptitude to cold |7.6and 10.5 ce b b 0 ) )
forming

11 Decarburization |7.8 and D.5 C+ D +TI\11 foreach 15 t with 1 o} 0 o}

amaximum of 3

a  Thetestf shall be carried out separately for each castas indicatéd by “C”, — for each dimension as indicated by “D” — and for egch treatment

ated by “T”. Wire rod, bars and wire for which the ratio of nominal section does not exceed 3:1 may be grouped in a sihgle test unit.
e heat treatment is performed as a continuous pracess the symbol “T” denotes that the tests are to be carried out for each 25 t or

d  m=manldatory (to be carried out in every case), o = optional, (to be carried out if agreed at the time of enquiry and order), - =|is not carried
out.
9.2 Selgction and preparation of samples and test pieces for the mechanical test

Samples apd test piecesshall be taken in accordance with the general requirements of ISO 37]. The test
be prepared in accordance with ISO 6892-1.

piece shall

given

nEigure 1 c).

For prpductswith d > 25 mm: The test piece for the tensile test shall be taken to conform to the|indication

For products with d < 25 mm: The test piece for the tensile test shall be submitted to test without

preliminary machining, see Figure 1 a). If test equipment does not allow this, the test piece may be
prepared by machining, as shown in Figure 1 b).

© IS0 2024 - All rights reserved
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a) Full section test piece

8

L

b) Round test piece where d < 25 mm

12,5

c) Round test piece where d > 25 mm

Figure 1 — Location of test piece for thetensile test

The test plece for the Jominy test (hardenability test) shall be ebtained by machining from the samples with

d <40 mm
product cd

the origin

or hot forg

The test
diameter

10 Test

10.1 Che

The choicg
of the mar

"
rolled or f

manufacty
test (Jominy test), see ISO 642. The lefigth of the test piece shall be at least four times its diameter].

. Depending on the agreements made at the time of ordering, the samples shall be take

of the sample is left to the manufacturer’s djscretion. The sample shall be obtained by
ing.

iece for evaluation of the core hardening test shall have, as far as possible, the
dicated in Table C.10. Test bars with diameters larger than those given in Table C.1
prged to the maximum diameters of Table C.10. Sampling and sample preparation is
rer’s discretion, taking into account the indications concerning the test piece for the E

methods

mical analysis

of a suitable physical or chemical analytical method for the analysis shall be at the
jufacturer’ In cases of dispute, the method for product analysis used shall be agreed {

e relevant existing International Standards.

10.2 Mechanical tests

The tensile test shall be carried out in accordance with ISO 6892-1.

ncerned, or the billet or bloom originating from*the same cast. In the absence of such ag

n from the
Ireements,
hot rolling

maximum
) are to be
left to the
nd Quench

discretion
aking into

For the specified yield strength in the tables on mechanical properties in this document, the upper yield
strength, R,y, shall be determined.

If a yield phenomenon is not present, the 0,2 % proof strength, R, 5, shall be determined.

© IS0 2024 - All rights reserved
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10.3 Hardenability and core hardness tests

10.3.1 Verification of hardenability

As far as available, the manufacturer has the option to verify the hardenability by calculation. The
calculation method is left to the discretion of the manufacturer. If agreed at the time of enquiry and order, the
manufacturer shall give sufficient information about the calculation for the customer to confirm the result.

If a calculation formula is not available or in the case of dispute, an end quench hardenability test shall be
carried out in accordance with ISO 642. The temperature for austenitizing shall conform to the relevant
tables of Annexes B and C. The hardness values shall be determined in accordance with ISO 6508-1, scale C.

10.3.2 Vi

The test p

rificationof core hardness

ece shall be heated in a furnace with a neutral or reducing atmosphere up to theyteniperatures

indicated in Table C.10. It shall be maintained at that temperature until complete austenitizing takes place.

It shall thg

n be removed from the furnace and quenched immediately in a quenchingg6il with hi

capacity until a full equilibrium of temperature is reached, the temperature of the quenching

about 50 ¢
notched a

C and the rate of movement of the test piece being about 0,25 m/s~The test piece sh
its midpoint in a direction perpendicular to its longitudinal axis-and then broken.

fracture syirfaces shall be polished (care should be taken to prevent excessive local heating).

The Rocky
ISO 6508-]

10.4 Non

Concernin|
ultrasonic

Concernin
particle te
requested
test piece
the produc

10.5 Apt

The surfaq
initial leng
(height) of

vell hardness at the centre of the fracture surface shall thén be determined in accord
, scale C.

-destructive testing

b the internal soundness, the products shall, bé non-destructively tested, preferabl
test and under acceptance criteria to be agreed at the time of enquiry and order.

b the surface of the products, the eddy, current test in accordance with ISO 15549 or th
st in accordance with ISO 9934-1 shall be performed. The descaling of the test pig
unless otherwise agreed at the timé.of enquiry and order. The absence of detectable cra
pfter it has been submitted to rhagnetic particle inspection shall be considered as evi
t concerned is free from surface defects.

tude to cold forming -+ Upsetting test

es of the end sections of the above test pieces shall be flat and parallel to each othe;
rth (height) shall’be h = 1,5 *d, where d is the test piece diameter. During the test,
the test piece shall be reduced to one third of its initial value.

Supplementary for(tseated condition “AC” and diameter less than 25 mm (d < 25 mm), the follg

be agreed
pieces sha
test piece

between*the manufacturer and the customer. The surfaces of the end sections of the
1 béflat and parallel to each other and their initial length (height) shall be h = 2,0*d, wh
liameter. During the test, the length (height) of the test piece shall be reduced to one qu|

gh cooling
bath being
hll then be
Dne of the

ance with

y with an

b magnetic
ces is not
cks on the
dence that

and their
the length

wing may
above test
bre d is the
arter of its

initial value.

The tests shall be carried out at room temperature. The absence of cracks on the specimen, after the upsetting
test has been carried out, is to be taken as evidence that the product in question is free from longitudinal
surface defects. Non propagating notches on the sample resulting from indentations or scratches shall not
be considered as defects. The details of the assessment and acceptance criteria shall also be agreed at the
time of enquiry and order.

© IS0 2024 - All rights reserved
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A sufficient number of products shall be inspected to ensure conformity to the specification. The
corresponding International Standards are ISO 683-7, ISO 1035-1, ISO 1035-2, ISO 1035-3, ISO 1035-4,

[SO 16124 and ISO 22034-2.

10.7 Retests
Retests shall be as specified in ISO 404.

11 Surface treatment, marking and packaging

11.1 Surface treatment and temporary corrosion protection

Surface tr¢atment can facilitate subsequent cold heading and cold extrusion or partially delay any
of rust. This treatment can include, e.g. descaling, treatment with lime and/or phosphate and/o
protection/during transport and storage, and shall be subject to an agreement at the tilm¢€ of enquiry

11.2 Margking

The manufacturer shall mark the products or the bundles or boxes containing the products in
way, so that the identification of the cast, the steel type and the origin ¢f the delivery is possible.

Further requirements to special marking of the products shall be dgreed at the time of enquiry ar

11.3 Packaging

A special method of packaging of the product to be deliveted shall be agreed at the time of enquiry

formation
" adequate
and order.

a suitable

d order.

and order.

© IS0 2024 - All rights reserved
14


https://standardsiso.com/api/?name=70906cb50b8d9e70c3919db324e1ded5

ISO 4954-1:2024(en)

Annex A
(normative)

Specific requirements for cold heading and cold extruding steels not
intended for heat treatment after cold working

Table A.1 — Combinations of heat-treatment conditions at delivery, product forms and applicable

T CIITCIICY

Product form?
Deliyery condition Symbols Wire . Applicable requirements
Bar | Wire
rod
Untreated (as hot-rolled) |+AR X X —
peeled +AR+PE X X —
cold drawn +AR+C — X X
cold drawn +
Untreated v spheroidized HARFCHAC B X * Chemital | Mechanical S%pgizr;:?it;-
cold drawn + compbpsition | properties as reqyirements
. as(specified in| specified in fied i
spheroidized + |+AR+C+AC+LC — X X Table A.2 Table A.3 aSZF ecl leDb mn
skin passed Alnex U
Annealed as treated or |+AC or AC+PE X X —
to achieve peeled
sphe.r01dlz Pdcold drawn +AC+C — X X
carbides +
Other Other delivery conditions may be agreed at the time of prdering

a X =applicable, — = not applicable.

b Ifagreed at the time of enquiry and order.

© IS0 2024 - All rights reserved
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Annex B
(normative)

Specific requirements for cold heading and cold extruding case-
hardening steels
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Annex C
(normative)

Specific requirements for cold heading and cold extruding steels for
quenching and tempering
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Table C.5 — Mechanical properties for alloy steel grades without boron

. Delivery condition
Diameter
+AC or +AC+PE +AC+C+AC +AC+C+AC+LC
Steel name above | up to R, Z R, Z R, Z
max. min. max. min. max. min.
mm mm MPa % MPa % MPa %
>2 5 — —_— 560 61 600 59
37Mo2
5 40 570 59 550 61 590 59
>2 5 — — 590 62 630 60
38Cr2
5 40 600 60 580 62 620 60
>2 5 — — 610 60 65 58
46Cr2 Al,b‘
5 40 620 58 600 60 649 58
>2 5 — — 570 64 | N 610 62
34Cr4 -
5 40 580 62 560 64 . Uf 600 62
>2 5 — — 580 "1 620 60
37Cr4 >
5 40 590 60 570 ()62 610 60
41Cr4 >2 5 — — 610 N~ 60 650 58
41CrS4 5 40 620 58 6000"| 60 640 58
25CrMo4 2 5 — — {570 62 610 60
25CrMoS4 5 40 580 60 \.\‘( 560 62 600 60
>2 5 — — «f 59 62 630 60
34CrMo4 5\0
5 40 600 609 580 62 620 60
22 | 5 — QA 610 62 650 60
37CrMo4 )
5 40 620 {9 60 600 62 640 60
42CrMo4 >2 5 —0 | — 620 60 660 58
42CrMoS4 5 40 630 58 610 60 650 58
41CrNiMo? >2 5 EN— — 640 60 680 55
41CrNiMo32 5 4Q | — — 640 60 680 55
N\
>2 — — 710 60 750 58
34CrNiMof ,.O}’s
5 (3o 720 58 700 60 740 58
-5 — — 710 60 750 58
41NiCrMo%-3-2 %p
A 40 720 58 700 60 740 58
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