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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 proced

desc
edito

ISO d
of (a)
pater
notic

ibed in the ISO/IEC Directives, Part 1. In particular, the different approval criteria‘neg
ent types of ISO document should be noted. This document was drafted in accorda
rial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

raws attention to the possibility that the implementation of this document may inv
patent(s). ISO takes no position concerning the evidence, validity or dpplicability of
t rights in respect thereof. As of the date of publication of this doCument, ISO had

e of (a) patent(s) which may be required to implement this document. However, implg

paintenance are

eded for the
nce with the

olve the use
any claimed
not received
menters are

cautipned that this may not represent the latest information, which-may be obtained from the patent

datalyase available at www.iso.org/patents. ISO shall not be heldresponsible for identifyipg any or all

such patent rights.

Any frade name used in this document is information given-for the convenience of users gnd does not

consfitute an endorsement.

For 3an explanation of the voluntary nature of standards, the meaning of ISO specifi¢ terms and

expréssions related to conformity assessment;;as well as information about ISO's agherence to

the World Trade Organization (WTO) principles in the Technical Barriers to Trade| (TBT), see

www.iso.org/iso/foreword.html.

This [document was prepared by Technical Committee ISO/TC 17, Steel, Subcommitte¢ SC 4, Heat

treatpble and alloy steels.

This first edition of ISO 683-7, tdgether with ISO 16143-4, cancels and replaces ISO 683-182014, which

has been technically revised;

The pain changes are as-fellows:

— IS0 683-18 wagssplit into ISO 683-7 for non-alloy and alloy steels and into ISO 16143-4for stainless
dteels;

— definitiot\for out-of-round was modified with two new definitions on ovality and out-qf-shape;

— gditgrial revision.

A listofattpartsinthe156-683sertescanbe foundonrthe 156-website:

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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INTERNATIONAL STANDARD ISO 683-7:2023(E)

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

Part 7:
Bright products of non-alloy and alloy steels

1 conea
JYEeope

This [document specifies the technical delivery requirements for bright steel productsin the drawn,
peelgd/turned or additional ground condition and they are intended for mechanical purposes, for
exaniple for machine parts. The bright steel products are subdivided into the following stefl types:

a) non-alloy general engineering steels;

b) non-alloy free-cutting steels;

c) non-alloy and alloy case-hardening steels;

d) non-alloy and alloy steels for quenching and tempering.

Bright products of stainless steels are not part of this documnient, they are covered by ISO 1$143-4.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document.(For dated references, only the edition cited|applies. For
undafed references, the latest edition of thie referenced document (including any amendments) applies.

ISO 148-1, Metallic materials — Charpy pendulum impact test — Part 1: Test method

ISO 286-2, Geometrical product-Specifications (GPS) — ISO code system for tolerances on lipear sizes —
Part 2: Tables of standard tolerance classes and limit deviations for holes and shafts

ISO 377, Steel and steel praducts — Location and preparation of samples and test pieces fof mechanical
testing

ISO 4{04, Steel and’steel products — General technical delivery requirements
ISO 643, Steels.>— Micrographic determination of the apparent grain size

ISO 63042 Structural steels — Part 2: Technical delivery conditions for structural steel§ for general
purpgses

ISO 683-1, Heat-treatable steels, alloy steels and free-cutting steels — Part 1: Non-alloy steels for quenching
and tempering-

ISO 683-2, Heat-treatable steels, alloy steels and free-cutting steels — Part 2: Alloy steels for quenching and
tempering

[SO 683-3, Heat-treatable steels, alloy steels and free-cutting steels — Part 3: Case-hardening steels
ISO 683-4, Heat-treatable steels, alloy steels and free-cutting steels — Part 4: Free-cutting steels
ISO 3887, Steels — Determination of the depth of decarburization

ISO 4885, Ferrous materials — Heat treatments — Vocabulary

©1S0 2023 - All rights reserved 1
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ISO 4948-1, Steels — Classification — Part 1: Classification of steels into unalloyed and alloy steels based
on chemical composition

ISO 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

ISO 6506-1, Metallic materials — Brinell hardness test — Part 1: Test method

ISO 6892-1, Metallic materials — Tensile testing — Part 1: Method of test at room temperature

ISO 6929, Steel products — Vocabulary

ISO 10474, Steel and steel products — Inspection documents

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

3 Terms|and definitions

For the purj 48-1,

ISO 4948-2,

oses of this document, the terms and definitions given im1SO 377, ISO 4885, ISO 49
SO 6929, 1SO 14284 and the following apply.

ISO and IEC maintain terminology databases for use in standardization at the following addresses}:

ISO Online browsing platform: available at https://wwwiso.org/obp

IEC Elec

tropedia: available at https://www.electropedia.org/

31
bright product

drawn or peeled/turned product with smopther surface quality and better dimensional accura
comparison [to hot-rolled product

cy in

3.2

drawn product

product of
product, on

Note 1 to ent
and surface f
subsequent h

Farious cross-sectional ‘shapes obtained, after descaling, by cold drawing of hot-
h drawing bench (cold formation without removing material)

I'y: This operatien gives the product special features with respect to shape, dimensional acq
inish. In addition, the process causes cold working of the product, which can be eliminat
bat treatnient. Products in lengths are delivered straightened, products of small cross-sectio

olled

uracy
ed by
h may

also be supplied in ceils.

3.3

round bar produced by peeling or turning where the product can be further processed by straightening
and polishing

Note 1 to entry: This operation gives the bar special features with respect to shape, dimensional accuracy and
surface finish. The removal of metal is carried out in such a way that the bright product is generally free from
rolling defects and surface decarburization.

3.4

product in the ground condition

ground product

drawn or peeled/turned round bar given an improved surface quality and dimensional accuracy by
grinding or by grinding and polishing

© IS0 2023 - All rights reserved
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3.5
thickness
nominal dimension of the product

Note 1 to entry: That means:
a) the diameter in the case of rounds;
b) thelateral length in the case of squares;

c¢) the width over flats in the case of hexagons;

d) the shorter lateral ]pngﬂn inthe case of flats (r‘pr‘f:\ngn]nr harc) and wide-flatg
For special sections, 'thickness' shall be defined at the time of enquiry and order.

3.6

ovality
diffeience between the smallest and largest dimension measured across the-pairs of opposjing points at
a comimon cross-section

3.7
out df shape
devigtion from the nominal section profile

EXAMPLE Parallelism, perpendicularity and twist.

3.8
ruling section
sectipn for which the specified mechanical propertigs apply

Note | to entry: Independent of the actual shape and\dimensions of the cross-section of the product]the size of its
ruling section is always given by a diameter. This.corresponds to the diameter of an “equivalent roynd bar”. That

is a rgund bar which will show the same coolihg rate as the actual ruling section of the product cohcerned at its
position for taking the test pieces, when beitig'cooled from austenitizing temperature.

4 (lassification and designation

4.1 | Classification

The dlassification of therelevant steel grades is allocated in accordance with ISO 4948-1 and ISO 4948-2.
The general engineering and the free cutting steels are quality steels. The steels for case hqrdening and
for qiienching and'tempering are special steels.

4.2 | Designation

For thesteel 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 E.

5 Information to be supplied by the purchaser

5.1 Mandatory information

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

a) quantity (mass, number of bars) to be delivered;

©1S0 2023 - All rights reserved 3


https://standardsiso.com/api/?name=325047ca23429e480c0e0c9a7b8b19f5

ISO 683-7:2023(E)

shape of the product (e. g. round, hexagon, square, flat);

the dimensions and tolerances of the product, see 7.10, Table 3 and Tables 12 to 14;

areference to this document, i.e. ISO 683-7:2023;

the designation of the steel grade and the delivery condition (see Tables 5 to 11);

standard designation for a test report 2.2 or, if required, any other type of inspection document in
accordance with [SO 10474.

5.2 Options/Supplementary or special requirements

A number of]

a)

b)
c)
d)
€)
f)
g)
h)
i)
j)
k)
)

p)

refereng
quenchi

any fine
non-des
the disp
bar end
product]
for a mi

tempors

options are specified in this document and listed below.

e testing for products used in the quenched and tempered condition {for” steel
hg and tempering only (see Table 2, footnote d and C.2);

grain requirement and verification of fine grain size (see 7.6 and C.3);

tructive testing (see 7.8 and C.4);

osition of tolerances in accordance with 7.10 and C.5;

conditions may be specified at the time of enquiry and ofrder in accordance with C.6;
analysis (see 7.2, Table 1 and C.7);

himum reduction ratio or minimum thickness déformation (see 6.1 and C.8);

ry corrosion protection (see 6.2.1 and C.9);

any reqiiirement to special marking (see Clausés“10 and C.10);

any add
surface

surface

verificaf

itionally requirement concerning'the surface condition, i.e. ground surface +G or pol
+PL for round bars (see 6.2.2 and-Table 3);

quality class if another thanthe standard class is requested (see 7.11 and Table 4);

ion of the straightness, (see 7.10, Table 15, Table 16 and Annex D);

any reqliirement to the hardénability (+H, +HH, +HL), for special steels only (see 7.4);

any reqliirement ford@on-metallic inclusions (see 7.7);

any reqyiirementiregarding the permissible depth of decarburization (see 7.9);

impact flestat@ temperature lower than room temperature (see 9.2.2).

s for

ished

5.3 Ordering example

2 tround bars with nominal diameter 20 mm, tolerance h9, stock length 6 000 mm made of steel grade
C45 according to this document in delivery condition +C, surface quality class 1 and a test report 2.2 as
specified in ISO 10474.

2 tround bars 20 h9 x stock 6 000

steel grade 1SO 683-7 - C45+C

Inspection document ISO 10474 - 2.2

© IS0 2023 - All rights reserved
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6 Manufacturing process

6.1 General

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

For minimum reduction ratio or minimum thickness deformation ratio of rolled and forged products,
see C.8.

6.2 _Treatment and surface condition at dplivpry

6.2.1 Treatment condition

The freatment and heat-treatment condition (if any) at the time of delivery shall conform with the
cond]tion agreed in the order and shall be one of the conditions indicated in Table 2.

Bright steel products in cold drawn or peeled/turned condition are coated with a light film of grease
from|processing, for bright steel products in a finally heat-treated condition, the manufactyirer chooses
the rfist protection after heat treatment.

The ysual light application of ordinary grease or oil does not afford positive protection agdinst rusting,
partipularly in the presence of condensation water. The use of\a selected rust inhibitor or a|special type
of pagking shall, if required, be agreed at the time of enquiry~and order, see C.9.

6.2.2 Surface conditions

The gurface condition and the tolerance classes(n bright steel products shall conform with Table 3.
One (f the classes written in brackets can be agreed at the time of enquiry and order if reqyested by the
purchaser.

6.3 | Traceability of the cast

Eachproduct shall be traceable to-the cast, see Clause 10.

7 Requirements

7.1 | General

Combination of ‘usual treatment conditions at the time of delivery and requirementy concerning
chemlical composition and mechanical properties are shown in Table 2.

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

This document lists the mechanical characteristics for products up to 100 mm in thickness. For
dimensions greater 100 mm thickness, mechanical properties shall be agreed between manufacturer
and purchaser at the time of enquiry and order.

7.2 Chemical composition

The chemical composition of the steels determined by the cast analysis shall conform with ISO 630-2,
ISO 683-1, ISO 683-2, ISO 683-3 and ISO 683-4. The grades and the chemical composition of the steels
are also listed for information in this document, see Annex A.

Permissible deviations between the limiting values for cast analysis and the values for product analysis
are given in the corresponding tables of ISO 630-2, ISO 683-1, ISO 683-2, ISO 683-3 and ISO 683-4. The
product analysis shall be carried out when specified at the time of enquiry and order (see C.7).

© IS0 2023 - All rights reserved 5
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If steels for case hardening or for quenching and tempering are ordered with hardenability
requirements in accordance with ISO 683-1, ISO 683-2 and ISO 683-3, such hardenability requirements
shall be considered as the governing criteria for acceptance. In such cases, the cast analysis may deviate
by the values given in ISO 683-1, ISO 683-2 and ISO 683-3.

WARNING — Due to hazardous effects to health and environmental problems of Pb, it is
recommended to use instead steels only with sulfur and other innocuous free-cutting element

additions.

7.3 Mechanical properties

For steels o
properties s
shall apply t
alternative 1
+A, +FP afte
Standard, i.e

In this case,
steels and t
purposes on

An impact td
+QT+SH/+CH
there are no
and order. A
other thanr

NOTE In

Fdered In one of the treatment conditions In Iable Z, the requirements for mecna
becified in Tables 5 to 11 shall apply. The mechanical property values given in Tables 5
h test pieces that have been taken and prepared in accordance with Figure 1. By-agree
mechanical properties may be agreed. For bright products in heat treated/conditio
I cold drawing and in the condition +N+SH the requirements of the relevant Internat
.1S0 630-2, ISO 683-1, ISO 683-2 or ISO 683-3, shall apply.

the normal and narrowed hardenability values given in ISO 683+1,-JSO 683-2 for sj
he narrowed hardenability values in ISO 683-3 for alloy special\steels are for guig

[ly.

st shall be performed if mentioned in the tables of mechanical properties for the cong
QT. For cold drawn bars (+C, +C+G, +C+PL), an impact_test shall not be performed,
reference values unless impact test and Charpy values are agreed at the time of en
dditional requirements concerning the impact energy and the verification at tempera|
bom temperature (0 °C, -20 °C and -40 °C) can be.agreed at the time of enquiry and o1

Tables 5 to 11, grades alloyed with further elements for better machinability are not exp|

mentioned, byit the mechanical properties are also valid forthem (see Tables A.1 to A.4).

7.4 Hardq

Unless othet
in ISO 683-3
restricted h
in addition t

If special st
narrowed ha

pnability

wise agreed for alloy case-hardening steels, the normal hardenability requirements

shall apply. If agreed at the\time of enquiry and order, alloy case-hardening steels
hrdenability scatterbands\given in ISO 683-3 shall be supplied and these values shall
p Table 2, columns 6 and-7. By agreement, alternative hardenability may be agreed.

bels for quenching.and tempering are ordered by using the designations to normal
irdenability scatterbands, the values of hardenability given in ISO 683-1 or ISO 683-2

nical
to 11
ment,
n +N,
ional

ecial
lance

lition
since
quiry

fures

der.

licitly

piven
with
Apply

or to
shall

apply in addftion to Tablé€ 2;°columns 8 and 9.

NOTE In[Tables 9 to 11, grades alloyed with further elements for better machinability are not exp)
mentioned, byt thegnechanical properties are also valid for them (see Tables A.3 and A.4).

licitly

pability

7.5 Machin ty

Depending on the steel grade, machinability is possible in the condition cold drawn (+C), treated to
ferrite/pearlite structure (+FP), normalized (+N) or soft annealed (+A). After machining, small changes
in the shape may occur. Stress relieving' (+SR) will reduce these effects.

If improved machinability is required, grades with defined ranges of alloying elements, which support
the machinability and/or with a specific treatment to improve machinability should be ordered (see
also footnote b in Tables A.1, A.3 and A.4).

Free-cutting steels with low carbon content have their best machinability in the cold drawn condition.

NOTE Non-leaded steels with comparable chemical composition generally have identical mechanical
properties but often lower machinability than leaded steels.

© IS0 2023 - All rights reserved
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7.6 Grain size

Unless otherwise agreed at the time of enquiry and order the grain size of the general engineering,
free-cutting steels and the non-alloy steels for quenching and tempering shall be left to the discretion of
the manufacturer. If a fine grain structure is required for non-alloy steels for quenching and tempering
or for case-hardening or quenched and tempered free-cutting steels, Annex C, the requirement in C.3
shall be ordered.

If direct hardening treatment is used for free-cutting case-hardening steels, a fine grain structure
should be ordered.

The (‘ncp-hnrdpning and the nﬂny steels for n‘npnr‘hing and fpmpm‘ing shall have a fine gr in structure
with pn austenite grain size of 5 or finer when tested in accordance with ISO 643. See C.3foj verification
only.

7.7 | Non-metallic inclusions

7.7.1 Microscopic inclusions

The gpecial steels shall have a certain degree of cleanliness, however, verification of the pon-metallic
inclupion content requires a special agreement. If there is such an.agreement at the time oflenquiry and
ordet, the microscopically non-metallic inclusion content shall/b€\determined to an agreed procedure
and yvithin agreed limits according to ISO 4967 or another fégional standard, e.g. EN 14247 or JIS G
0555

For girades with specified minimum sulfur content, the @greement should only concern the|oxides.

7.7.2] Macroscopic inclusions

Freedlom of macroscopic inclusions cannot.b€ensured in any steel. This requirement is applicable for
the verification of the macroscopic inclusigns in special steels. If verification is agreed, ther the method
and gcceptance limits shall be agreed at:the time of enquiry and order.

7.8 [Internal soundness

Requlirements relating to thé internal soundness of the products may be agreed at the tinle of enquiry
and grder, see C.4.

7.9 [Decarburization

For pteels for \quenching and tempering, requirements relating to the permissible depth of
decarburization may be agreed at the time of enquiry and order.

The depth' of decarburization shall be determined in accordance with the microgra;rhic method
specified in ISO 3887.

7.10 Shape, dimensions and tolerances

The tolerance class on thickness (and width for flats) shall conform with the requirements agreed at
the time of enquiry and order and shall be in accordance with Table 3. If there is no agreement on the
tolerance class, the bright products are delivered with the standard tolerance class given in Table 3.
The tolerance class and the corresponding tolerances are given in Table 12 for rounds, squares and
hexagons and in Table 13 for drawn flats. Where specified by the purchaser at the time of enquiry and
order, the disposition tolerances specified in Table 12 shall be in accordance with C.5.

Unless otherwise agreed at the time of enquiry and order, the length and the tolerance on length shall
be as specified in Table 14.

©1S0 2023 - All rights reserved 7
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Maximum deviation from 'ovality’ shall be not more than half the specified tolerance range and in any
case never above the upper limit of the tolerance. Any requirements concerning out of shape may be
agreed at the time of enquiry and order together with the measurement method.

For the evaluation of straightness, automatic methods can be used at the discretion of the manufacturer.
Where specified at the time of enquiry and order and in cases of dispute, an agreed number of bars
shall be evaluated for straightness in accordance with one of the methods specified in Annex D. The
tolerances specified in Tables 15 and 16 shall apply.

Non-round bars (i.e. square, hexagon and flat) in widths <150 mm may have an undefined profile within
a distance of 0,2 mm of the hypothetical edge, flats in widths >150 mm within a distance of 0,5 mm of

the hypothe
ordered.

7.11 Surfa

Bright prod
condition sh
hexagons, s
reasons - th

Since surfad
be complete

TCTrT oo TITTTIT—oTrort

ce quality

icts shall have a smooth, scale free surface. Bright products in the ‘final heat-tr
all be free from loose surface scale; their surface might be discoloured or darke
uares, flats and profiles with special cross-sections, one cannot achieve - for manufact
e same quality of surface finish as for round cross-sections.

e discontinuities (cracks, overlapping, scale, isolated pores, pits, grooves, etc.) c4
ly avoided during manufacturing (hot and cold forming,Jheat treatments, handling

storage) and since they are retained when drawing, agreements_shall be made regarding su

quality. The
drawn bars
bars are delj

For flats, sq

surface quality of the products shall be one of the classes in accordance with Table 4
are normally delivered in class 1, while peeled/turned bars as well as ground/pol
vered in class 3. Different classes may be agreed.at the time of enquiry and order.

possible depith of surface discontinuities shall be agreed at the time of enquiry and order.

NOTE
covered.

w

Surface defd
free by man;

here automatic testing of the surface ds-applied, 50 mm of each end of the bar is not nor

cts cannot be eliminated without removal of material. Products in the 'technically
ifacture' condition are onty\available in the peeled/turned and/or ground conditions.

8 Inspegdtion

8.1 Testing procedures‘and types of documents

8.1.1 Prod
inspection d
enquiry and

ucts conforming with this document shall be ordered and delivered with one d
ocuments specified in ISO 10474. The type of document shall be agreed upon at the ti
arder. If the order does not contain any specification of this type, a test report 2.2 sh

jares in sizes greater than 20 mm and hexagens in sizes greater than 50 mm, the maxi

ly be

bated
. For
uring

innot
r and
rface
Cold
ished

mum

mally

crack

f the
me of
a1l be

issued.

8.1.2

must be provided, this shall cover the following information:

If, in accordance with the agreements made at the time of enquiry and order, a test report 2.2

a) confirmation that the material conforms with the requirements of the order;
b) results of the cast analysis for all elements specified for the steel type concerned.
8.1.3 If, in accordance with the agreements made at the time of enquiry and order, an inspection

certificate 3.1 or 3.2 in accordance with ISO 10474 must be provided, the specific inspections and tests

© IS0 2023 - All rights reserved
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described in 8.3 and Clause 9 shall be carried out and the results shall be confirmed in the inspection
certificate.

In addition, the inspection certificate shall cover:

a) confirmation that the material conforms with the requirements of the order;

b) results of the cast analysis for all elements specified for the steel type concerned;

c) theresultofall inspections and tests ordered by supplementary requirements (see Annex C);

d) the symbol letters or numbers relating the inspection certificate, test pieces and products to each
dther.

8.2 | Frequency of testing

The gmount 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 of Table 1.

©1S0 2023 - All rights reserved 9


https://standardsiso.com/api/?name=325047ca23429e480c0e0c9a7b8b19f5

ISO 683-7:2023(E)

Table 1 — Test conditions for the verification of the requirements given in Tables 5 to 11

Amount of testing
Sampling
No. Requirements Test unit? Number of and sample Test method
. to be used
preparation
samples per tests per
test unit sample
The cast qna]ycic 1S givnh ]r\y the See ]'St
1 hemical composition C manufacturer (m); for product |ISO 14284 indsQ/
analysis see C.7 (0) FRI9769¢
2 Nechanical properties
2.1 As-rolled and peeled C+D 1 1 tensile (m)
. Tensile testd
2.2 Cold drawn C+D 1 1 tensile (m) 1SO 6892-1
'Quenched and tempered . 50377
and peeled' or 'Cold 1 tensile (m) Impact|test
2.3 C+D+T 1 and
irawn and quenched ¢ 1SO 14f8-1
' 3CVN! ()
and tempered
24 | Qpenchedand tempered | ¢ 5 ¢ 1 1 tensile (m)
and cold drawn
3 Hardness®
3.1 As-rolled and peeled C+D 1 1 (m) Brinell hard-
ness test
3.2 Hpat-treated and peeled C+D+T 1 1 (m) IS0 6506-1 1SO 6506-1
33 Heat-treated and cold C+D+T i 1 (m)
drawn

Verification of the requirements is only necessary if an‘inSpection certificate is ordered.

a  The tests[shall be carried out separately for each cast as indicated by 'C’, each dimension as indicated by 'D’, and each
heat-treatment batch as indicated by 'T". Products.with different thickness may be grouped if the differences in thickness
do not affect the properties.

. n

b Tests marked with an “m” (mandatory)/shall be carried out as specific tests. In all cases, those marked with gn “o
(optional) sha|l be carried out as specific tests only if agreed at ordering.

¢ Forroutirje testing also otherymethods are available (e.g. spectrographic).

4 In cases of dispute, the tedsile test shall be carried out on proportional test pieces having a gauge length of L, ¥ 5,65
VS, where S, |s the original ¢¥08s-section area.

¢ Unless otherwise agreed at the order, the manufacturer decides whether to use the tensile test or hardness test. [n the
case of disput¢ the terisile test shall be performed. If in the case of case hardening steels only hardness values are avajlable,
the hardness fest shall'be performed on the cross section at the same point as specified for the centre line of the tensile test
piece.

f For nominal thickness 216 mm standard test pieces 10 mm X 10 mm shall be machined. For thicknesses <16 mm the
test shall only be performed if test pieces with reduced widths and Charpy-V-notch (CVN) values are agreed at the time of
enquiry and order.

8.3 Specific inspection and testing

8.3.1 Verification of the hardenability, hardness and mechanical properties

For steels ordered in one of the treatment conditions in Table 2, the hardness requirements or
mechanical properties, shall be verified with the following exception. The requirements given in Table 2,
footnote c (mechanical properties of reference test pieces), shall only be verified if the supplementary
requirement specified in C.2 is ordered.

10 © IS0 2023 - All rights reserved
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For steels being ordered with the symbol +H, +HH or +HL in the designation, unless otherwise agreed,
only the hardenability requirements in accordance with ISO 683-1, ISO 683-2 and ISO 683-3 shall be
verified.

8.3.2

Visual and dimensional inspection

A sufficient number of products shall be inspected to ensure the conformity with the specification.

Dime

nsional inspection shall be carried out as follows:

a) for bars in manufacturing or stock length: not less than 150 mm from the end of the bar;

b) f

If ag
mant
the b

9 1

9.1

The d
of thg
into 4

Thel
9.2

9.2.1
The

For t]

strength (R.y) shall be determined.

Ifay

9.2.2
The (
The 4

pr bars cut to length: not less than 10 mm from the end of the bar.
feed at the time of enquiry and order, dimensional inspection shall be performed

facturing or stock length for nominal diameter >100 mm, not less than 250 mm from
ar.

‘est methods

Chemical analysis

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

st of available International Standards on chemieal analysis is given in ISO/TR 9769.
Mechanical tests

Tensile test
ensile test shall be carried out in accordance with ISO 6892-1.

e specified yield strength in the tables on mechanical properties in this document, th

eld phenomenon is hot present, the 0,2 % proof strength (R, ;) shall be determined.

Impact test
harpy-Venotch (CVN) impact test shall be carried out in accordance with ISO 148-1.

verage values of a set of three test pieces shall be equal to or greater than the specifig

indiv|

for bars in
both ends of

hoice of a suitable physical or chemical analytical methodfor the analysis shall be at the discretion

rreed taking

e upper yield

d value. One

idtal value may be below the specified value, provided that it is not less than 70 % of

that value.

If these conditions are not satisfied additional tests can be done according to ISO 404 on the assessment
of results of sequential tests.

9.3

9.3.1

Hardness and hardenability tests

Hardness in treatment conditions +A and +FP

For products in treatment conditions +SH (hot-rolled and peeled/turned), +A+SH (soft annealed and
peeled/turned), +A+C (soft annealed and cold drawn), +FP +SH (treated to ferrite-pearlite structure
and peeled/turned) and +FP+C (treated to ferrite-pearlite structure and cold drawn), the hardness

tests

©ISO

shall be carried out in accordance with ISO 6506-1.

2023 - All rights reserved
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9.3.2 Veri

fication of hardenability

The verification of hardenability shall be in accordance with ISO 683-1, ISO 683-2 and ISO 683-3.

9.4 Verifi

cation of dimensions

The ovality shall be carried out by the two-point measuring method. Other methods shall be agreed at

the time of e

nquiry and order.

9.5 Retests

Retests and

10 Markii

The manufa
way, so that
(see C.10).

criteria should be as specified in ISO 404.

ng

rturer shall mark the products or the bundles or boxes containing the prodicts in a sujtable
the identification of the cast, the steel type and the origin of the, delivery is posgsible

12
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Table 3 — Surface condition and tolerance class at delivery

ISO 683-7:2023(E)

1 2 3 | 4 | s 6 7 8
Surface Tolerance class to ISO 286-22
condition at | Symbol Drawn | Special
delivery Rounds |Squares| Hexagons flats sections Notes
Cold drawn h11 for d < 80 mm,
or heat-treat- h10 h12 ford >80 mm ¢ hll’. h12, b See Table 2,
+C (h9 to h12) ) in - .
ed and cold b (h11 or h12); lines 3,5,7,9
in Table 12 . Table 13
drawn in Table 12
LT Finish for good
Cold drawn, | (+C+N) h11 Ty b _ B 8
heat treated | (+C+SR) |in Table 12 dugtyl? f see Table 2,
ine 8
(+C+A)
h10
Peeled/turned +SH (h9 to h12) - - - O Sl?rﬁerl;a;l:g
in Table 12 T
h9 Obtaingd, e.g. from
Ground +G (h6 to h10) - - - - conditions Table 2
in Table 12 lines 2 to 7 and 9
h9 Obtaingd, e.g. from
Polished +PL (h6 to h12) - - - - conditjons Table 2,
in Table 12 lines 2 to 7 and 9

a

ISO 2

b

—_—

To be agreed at the time of enquiry and order.

tandard tolerance classes unless otherwise specified. In brackets: other possible tolerance classeg
B6-2 if required at the time of enquiry and order.

squares above 100 mm thickness are agreed, the tolétrance class shall be js15 in accordance with ISO 2

according to

B6-2.

© IS0 2023 - All rights reserved
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Table 4 — Surface quality classes

Condition

Class
2

3

4

Permissible depth

max. 0,3 mm for

t <15 mm; max. 0,02t

max. 0,3 mm for
t <15 mm; max. 0,02t
for15<t<75 mm

max. 0,2 mm for
t <20 mm; max. 0,01t
for 20 <t <75 mm;

technically crack
free by manufac-

of discontinuities for 15<t<100 mm max. 1,5 mm for max. 0,75 mm for turere
t>75mm t>75mm
Maximum percent-
age of delivered
weight with fliscon- 4% 1% 1% 0,2%
tinuities in ¢xcess
of specified level
Product form?
Roundp + + + +
Squares + + (for t < 20 mm)°© - -
Hexagohs + + (for t < 50 mm)¢ - -
Flats +b - - -
Special secftions +d - - -

d  Referencd dimensions to be agreed at the time of enquiry and order.

t = nominal thjckness that means diameter of round bars and distance across flatsof squares and hexagons
a  +indicates available in these classes, - indicates not commonly available inthese classes.
b Maximun] depth of discontinuities refers to respective section (width or thickness).

¢ Crack detg¢ction with eddy current device not possible for t > 20 mnxort > 50 mm as indicated.

¢ The surfafe quality class shall be better than class 3. The réquirements and the kind of verification shall be agr¢ed at
the time of enguiry and order.

16
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Table 5 — Mechanical properties of bright steels for general engineering use

ISO 683-7:2023(E)

Thickness?
Steel name t Mechanical properties?
mm
As-rolled + peeled Cold drawn
(+SH) +0Q)
b RpO,Z ¢ c A
MR | B | MRl g %
5<tr<10 - - 358 470 to 840 8
10<t<16 - - 300 420 to 770 9
S235B 16 <t<40 107 to 152 360 to 510 260 390 te\730 10
40<t=<63 107 to 152 360 to 510 235 380 to 670 11
63 <t<100 107 to 152 360 to 510 215 360 to 640 11
5<t<10 - - 520 630 to 950 6
10<t<16 - - 450 580 to 880 7
S355D 16 <t<40 140 to 187 470 to 630 350 530 to 850 8
40<t=<63 140 to 187 470 to 630 335 500 to 770 9
63 <t<100 140 to 187 470 to 630 315 470 to 740 9
5<t<10 - - 420 560 to 860 6
10<t<16 - - 380 530 to 830 7
C25 16 <t<40 131 to 187 440 to 640 300 510 to 810 8
40<t<63 131 to 187 440 to 640 265 490 to 790 9
63 <t<100 131 to 187 440 to 640 245 440 to 740 10
5<t<10 k - 455 610 to 910 6
10<t<16 - - 420 570 to 870 7
C30 16 <t<40 143 to 198 480 to 680 345 550 to 850 8
40<t<63 143 to 198 480 to 680 300 520 to 820 9
63 <t< 100 143 to 198 480 to 680 250 480 to 780 9
55510 - - 510 650to 1000 6
10<t<16 - - 420 600 to 950 7
C35 16 <t<40 156 to 204 520 to 700 320 580 to 880 8
40<t<63 156 to 204 520 to 700 300 550 to 840 9
63 <t<100 156 to 204 520to 700 270 520to 800 9
5<t<10 - - 540 700 to 1 000 6
10<t<16 - - 460 650 to 980 7
C40 6t 40 1624T0 207 550to0 710 365 620t0 920 8
40<t=<63 164 to 207 550 to 710 330 590 to 840 9
63 <t<100 164 to 207 550 to 710 290 550 to 820 9

b

C

d

For thickness <5 mm, the mechanical properties may be agreed at the time of enquiry and order.

In case of dispute, the tensile strength values are the decisive factor.

For flats and special sections, the proof strength (RpO,Z) may deviate by -10 % and the tensile strength (R) by £10 %.

Steels C50 and C60 in delivery condition +C may be delivered with additional soft annealing before cold drawing
(+A+C), nevertheless mechanical properties are as mentioned in Table 5.

© IS0 2023 - All rights reserved
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Table 5 (continued)
Thickness?
Steel name t Mechanical properties?
mm
As-rolled + peeled Cold drawn
(+SH) (§19)]
b Ryo,2 € c A
MW | wp | MRl %

5<t<10 - - 565 750to 1050 5
10<t<16 - - 500 710 to 1 030 6
C45 16 <t<40 172 to 241 580 to 820 410 650to 1000 7
40<t<63 172 to 241 580 to 820 360 630 to 900 8
63 <t<100 172 to 241 580 to 820 310 580 te850 8
5<t<10 - - 590 770.t6-1 100 5
10<t<16 - - 520 Z30to 1 080 6
C50d 16 <t<40 179 to 269 610 to 910 440 690 to 1 050 7
40<t<63 179 to 269 610 to 910 390 650to 1030 8
63 <t<100 179 to 269 610 to 910 2 - -
5<t<10 - - 630 800to 1150 5
10<t<16 - - 550 780 to 1130 5
C60d 16 <t<40 196 to 278 670 to 940 480 730to 1100 6
40<t<63 196 to 278 6700940 - - -
63 <t<100 196 to 278 670'to 940 - - -

b

Cc

d

(+A+C), nevert

For thickness <5 mm, the mechanical properties may be‘agreed at the time of enquiry and order.

In case of|dispute, the tensile strength values are theldéecisive factor.

For flats gnd special sections, the proof strength'(&, ,) may deviate by -10 % and the tensile strength (R,) by 1

Steels C50 and C60 in delivery condition«+Civmay be delivered with additional soft annealing before cold dr

heless mechanical properties dré as mentioned in Table 5.

0 %.

wing

18
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Table 6 — Mechanical properties of free-cutting bright steels
(except steels for quenching and tempering)

C

For flats and special sections, the proof strength (R, ,) may deviate by -10 % and the tensile strength (R,,) by +10 %.

Mechanical properties
Thickness? As-rolled + peeled Cold drawn (+C)
Steel name t (+SH)
S Rl I P A O
max. MPa mina. MPa mi(;l.
Steels not intended for heat treatment
t<16 154, 330 t5- 520 -
16 <t<40 154 330to 520 - - -
9520
40<t<63 154 320to 520 - . -
63 <t<100 140 310 to 470 - - -
5<t<10 - - 440 510 to 810 6
[ 1SMn30 10<t<16 - - 410 490 to 760 7
1 Sg&gg;o 16 <t<40 169 380to 570 375 460 to 710 8
11SMnPb37 40<t<63 169 370 to 570 305 400 to 650 9
63 <t<100 154 360 to 520 245 360 to 630 9
Case-hardening steels
5<t<10 - - 410 520 to 780 7
10<t=<16 - > 390 490 to 740 8
132512)(2)0 16 <t<40 156 360 to 530 360 460to 720 9
40<t<63 156 360 to 530 295 410 to 660 10
63 <t<100 146 350 to 490 235 380 to 630 11
5<t<10 - - 450 560 to 840
10<t=<16 - - 430 500 to 800
[ 5SMn13 16 <t<40 178 430 to 600 390 470to 770
40<t<63 172 430 to 580 350 460 to 680
63 <t<100 160 420 to 540 265 440 to 650 10
5<t=10 - - 450 560 to 840
10<t<16 - - 430 500 to 800
[7SMn20 16 <t<40 178 430 to 600 390 470to 770
40<t<63 172 430 to 580 350 460 to 680
63 <t<100 160 420 to 540 265 440 to 650 10
a2 Hor thickness <5 mm, the mechanical properties may be agreed at the time of enquiry and order.
b In ¢ase'of dispute, the tensile strength values are the decisive factor.

© IS0 2023 - All rights reserved
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ISO 683-7:2023(E)

Table 9 — Mechanical properties of alloy bright steels for case hardening

Mechanical properties

Thickness? +A+ peeled |+A+colddrawn| +FP+ peeled +gi;‘?l:d
Steel name ‘ (+A+SH) (+A+C) (+FP+SH) (+FP+C)
mm b
Ha;gl‘}\c]ess Half'l(g/\e}ss Hardness HardnessP
HBW HBW
max. max.
55t=<10 - - - -
10<t<16 - = - -
20Cr4
0CrSA 16 < t<40 197 - - 140@{3}10
40 < <63 197 - - 14010 240
63 < t<100 197 - - “\140 to 240
5<t<10 - 260 - QP -
oM 10<ts<16 - 250 - AO -
nir
Iy 16 <t<40 207 245 140@3’7 140 to 240
40 <t<63 207 240 140.to 187 140 to 235
63 < <100 207 240 | {14010 187 140 to 25
55t=<10 - 270 - -
10<t<16 - 260 - -
20MnCr5 N ’
16 <t<40 217 255 152 to 201 152 to 250
20MnCrs§ “
40<t<63 217 %250 152 to 201 152 to 245
63 < <100 217 oY 250 152 to 201 152 to 2415
5<t<10 - 270 - -
— 10<t<16 - 260 - -
rMo N~
24CrMoSA 16 < <40 220 255 - -
40<t<63 212 250 - -
63 <t<100 <\ 212 250 - -
5<e<10 AP - 270 - -
LeNiCa 10<t<16 (- : 260 - -
Lr N
LENICrSA 16 <t<400 217 255 156 to 207 156 to 2445
40 <£<63 217 255 156 to 207 156 to 2410
63.<r< 100 217 255 156 to 207 156 to 2410
L pst<10 - 270 - -
JoNiCrMozls oo 10<t<16 - 260 - -
1ILrMosr
2ONICrMoSA- S 16 <t <40 212 255 149 to 194 149 to 240
40<1=05 yAVA AR 14910 194 T497%0 235
63 < <100 212 255 149 to 194 149 to 235
55t=<10 - 275 - -
NG 10<ts<16 - 265 - -
1LrMo6-
NI MoS6.4 16 <t <40 229 260 149 to 201 149 to 250
40 <t<63 229 255 149 to 201 149 to 245
63 < <100 229 255 149 to 201 149 to 245

b The hardness values for flats may deviate by +10 %.

a2 For thicknesses <5 mm, the mechanical properties may be agreed at the time of enquiry and order.
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ISO 683-7:2023(E)

Table 9 (continued)
Mechanical properties
Thickness? +A+ peeled |+A+colddrawn| +FP+ peeled +5§;‘c;);d
Steel name t (+A+SH) (+A+C) (+FP+SH) (+FP+C)
mm b
Haﬁgr‘;\?ss Hall:l(g/\e/ss Hardness Hardnessb
HBW HBW
max. max.
5<t<10 - - - B
10<t<16 - - - -
18CirNiMo7-6 16 <t<40 229 - 149 to 201 149 to 280
40<t<63 229 - 149 to 201, 149 to 280
63 <t<100 229 - 149 to 201 149 to 280

o
o]

b Tlhe hardness values for flats may deviate by +10 %.

or thicknesses <5 mm, the mechanical properties may be agreed at the time of enquiry and’order.
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Table 12 — Tolerance classes for rounds, squares and hexagons

Tolerance class to ISO 286-22

Nominal thick- mm
ness mm
hé6 h7 h8 ho h10 h11 h12
1<¢t<3 0,006 | 0,010 | 0,014 | 0,025 | 0,040 | 0,060 | 0,100
3<t<6 0,008 | 0,012 | 0,018 | 0,030 | 0,048 | 0,075 | 0,120
6<t<10 0,009 | 0,015 | 0,022 | 0,036 | 0,058 | 0,090 | 0,150
10<t<18 0,011 | 0,018 | 0,027 | 0,043 | 0,070 | 0,110 | 0,180
18 <t<30 0,013 | 0,021 0,033 [ 0,052 10,084 | 0130 1 0,210

30<t=<50 0,016 | 0,025 | 0,039 | 0,062 | 0,100 | 0,160 | 0,250
50<t<80 0,019 | 0,030 | 0,046 | 0,074 | 0,120 | 0,190 | 0,300
80<t=<120 0,022 | 0,035 | 0,054 | 0,087 | 0,140 | 0,220 | 0,350
120<t<180 0,025 | 0,040 | 0,063 | 0,100 | 0,160 | 0,250 | 0,400
180 < t< 250 0,029 | 0,046 | 0,072 | 0,115 | 0,185 | 0,290 |,0,460

a2 The above deviation values are negatively disposed about the_snominal
dimension. For example, a 20 mm nominal diameter having a tolerance,class h9 has
20 mm +0/-0,052 mm or 19,948/20,000 mm.
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Table 13 — Tolerances for drawn flats

ISO 683-7:2023(E)

Width Deviation I1SO 286-2
mm mm mm Class
w<18 - - h11
18 <w <30 +0 -0,13 h11
30<w<50 +0 -0,16 h11
50<w<80 +0 -0,19 h11
80<w<100 +0 -0,22 h11
100 < 150 +0.50 050
150 <w <200 + 1,00 -1,00 -
200 <w <300 +2,00 -2,00 -
300<w <400 + 2,50 -2,50 -
400 <w<500 +1% -1% >
ThicknessP Deviation?
mm mm mm
3<t<6 +0 -0,075 h11
6<t<10 +0 -0,090 h11
10<t<18 +0 -0,11 h11
18<t<30 +0 -0;13 h11
30<t<50 +0 -0,16 h11
50<t<60 +0 -0,19 h11
60<t<80 +0 -0,30 h12
80<t<120 +0 -0,35 h12
120 <t< 140 +0 -0,40 h12

a

b

The tolerances in thisstable apply to low carbon (C < 0,20 %) and low carbon
free-cutting steels only. Eop all other steels, deviation may increase to 150 % of the
mentioned deviation jn this table.

For w> 150 mmand t < 18 mm the tolerance of the thickness is h12.

© IS0 2023 - All rights reserved
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Table 14 — Types of length and length tolerances

Type of length Length Length tolerance To be stated on order
mm mm
ma“lgflagcttﬁ;“ng 3000 to 9 000 £500 length
3000
stock length? or 8' :4218?) e.g.stock 6 000
6000 ’
corresponding to agreement,
cut to length up to 9 000 but zf\)t leastgtS mignimum length and tolerance

a  Short barg: each bundle may contain a percentage of short bars.

the nominal length ordered.

— Dimensionjs <25 mm: the percentage is 5 % maximum, the length of these short bars being at the minimum two thirds

— Dimension}s >25 mm: the percentage is 10 % maximum, with the same restriction on the minimum length.

If agreed at the time of enquiry and order bright products are delivered without any short bars.

Tiable 15 — Deviation from straightness for rounds, squares and-hexagons 2

Nominal di- Deviatipn
Product forjm Steel group mension max.
mm mm
Non-alloy steels <0,25 % C 1,0
Rounds Non-alloy steels 20,25 % C, alloy steels, quenched@nd tem- 15
pered steels ’
Non-alloy steels <0,25 % C t<75 1,0
Non-alloy steels 20,25 % C, alloy steels, quénched and tem-
t<75 2,0
Squares and pered steels
hexagons Non-alloy steels, <-0;25 % C t>75 1,5
Non-alloy steels 20,25 % C, alloy; steels, quenched and tem-
t>75 2,5
pered steels

a2 For the mgthod of evaluating straightness-see Annex D.

Table 16 3+ Deviation from straightness for flats 2

Product Stee]'group Nominal di- | Deviation on width and thickness
form mension max.
mm mm
for w/t 2 10:1 for w/t <10:1
w<120 2 1,5
Non-alloy steels < 0,25 % C
w2120 2,5 2
Flats
Non-alloy steels = 0,25 % C, alloy steels, w <120 2,5 2
quenched and tempered steels w=120 3 2,5

a2 For the method of evaluating straightness, see Annex D.

36
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Dimensions in millimetres

~~
1 ()

~ —

|/
v

d> 25

d < 253

_{ -

d<125

t.= 252
w>t
w
w
J __\/ }_ -/\__ +~ // \\ +~
N~ T )i LN
N~ ~
12,5 125
l& '
w
w
C
C
[¥g]
<
12,5 125
Key
1 tensile test piece
2 notched bar impact test piece
3 round and similar shaped sections
4  rectangular and square sections
A  sample
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B rough specimen

C testpiece
For small products (d or w <25 mm), the test piece should, if possible, consist of an unmachined part of the bar.

b For round bars, the longitudinal axis of the notch shall be about parallel to the direction of a diameter.
¢ For rectangular bars, the longitudinal axis of the notch shall be perpendicular to the wider rolling surface.

Figure 1 — Location of the test pieces in bars
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Annex A
(informative)

Steel grades and chemical composition according to ISO 630-2,
ISO 683-1, ISO 683-2, ISO 683-3 and ISO 683-4

The chemical composition given in thisannexis ::r‘r‘nrding 0 IS0 630-2 1SQ 683-1 IS0 683-2, SO 683-3
and IS0 683-4.
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Table A.1 — Steel grades and chemical composition (cast analysis) of general engineering bright

steels (chemical composition as listed in ISO 630-2 and ISO 683-1)

Steel grades according to 1SO 630-2
%, mass fraction?

Steel C in % max. for nominal product
teel name thickness d ;
i c, e
mm Si Mn P S N Cu Others
t<16 16 <t<40 |40<t<100
S235B 0,17 0,17 0,20 - 1,40 0,035 | 0,035 {0,012 | 0,55 -
S355D 68;26 6;26 68;22 6;55 166 6:625—0;625 = 6;55
Steel grades according to 1SO 683-1
Steel name %, mass fraction &P
C Si8 Mn P S Cr Mo Ni Cu ‘| Cr+ Mo+Ni

0,22 to 0,10 to 0,40 to

C25 0,29 0,40 0,70 0,045 | 0,045 0,40 0,10 | 0,40400,30 0,63
0,27 to 0,10 to 0,50 to

C30 0,34 0,40 0,80 0,045 | 0,045 0,40 0,10 ¢-9,40 | 0,30 0,63
0,32 to 0,10 to 0,50 to

C35 0,39 0,40 0,80 0,045 | 0,045 0,40 0,10 | 0,40 | 0,30 0,63
0,37 to 0,10 to 0,50 to

C40 0,44 0,40 0,80 0,045 | 0,045 0,40 0,10 | 0,40 | 0,30 0,63
0,42 to 0,10 to 0,50 to

C45 0,50 0,40 0,80 0,045 | 0,045 0,40 0,10 | 0,40 | 0,30 0,63
0,47 to 0,10 to 0,60 to

C50 0,55 0,40 0,90 0,045 | 0,045 0,40 0,10 | 0,40 | 0,30 0,63
0,57 to 0,10 to 0,60 to

c60 0,65 0,40 0,90 0,045)| 0,045 0,40 0,10 | 0,40 | 0,30 0,63

Elements not
the purpose o
material used

a  Maximun]
b Steels wit]
morphology)

increased by (i

¢ The max.

modify the su
d  The P and

¢ The maxi

0,020 % or, al
case, the N-bij

uoted shall not be intentionally added te'the steel without the agreement of the purchaser, other th
f finishing the heat. All reasonable precautions should be taken to prevent the addition, from scrap or
in manufacture, of such elements which affect the hardenability, mechanical properties and applicabili

values unless indicated otherwise:

h improved machinability either by higher sulfur levels up to about 0,10 % S (including controlled sull
r lead additions may be“available on request. In the first case, the upper limit of the Mn-content m
,15 %.

S content may be_ipcbeased for improved machinability by 0,015 % by agreement if the steel is trea
phide morphology and if the chemical composition shows min 0,002 0 % Ca.

S content mdyybe 0,005 % higher.

um value™or nitrogen does not apply if the chemical composition shows a minimum total Al cont
Lernatively, minimum 0,015 % acid soluble Al or if sufficient other N-binding elements are present. I
dirfg.elements shall be mentioned in the inspection document.

f Cu conten

hn for
other

Ly.

phide
ay be

ed to

bnt of
h this

above n‘An % can cause hot shortness r]nring hot forming
5}

8

Steels may be supplied with a lower silicon content. In this case, alternative means of deoxidation shall be used.

40
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Table A.2 — Steel grades and chemical composition (cast analysis) of free-cutting bright steels
(chemical composition as listed in ISO 683-4)

%, mass fraction 2
Steel name .
C si | mMa | P | s Pb
Steels not intended for heat treatment
9520 0,13 0,05P 0,60 to 1,20 0,11¢ 0,15t0 0,25 -
11SMn30 -
0,14 0,05P 0,90 to 1,30 0,11¢ 0,27 to 0,33
11SMnPb30 0,20 to 0,35
11SMn37 -
0,14 0,05° 1,00 to 1,50 0,11¢ 0,54 to 0,40
11SMnPb37 0,20 to 0,35
Case-hardening steels
10S2Pp -
0,07 to 0,13 0,40 0,70 to 1,10 0,060 0,15'to 0,25
10SPp20 0,20 to 0,35
155Mn13 0,12t0 0,18 0,40 0,90t0 1,30 0,060 0,08t0 0,18 -
17SMn20 0,14 to 0,20 0,40 1,20 to 1,60 0,060 0,15t0 0,25 -
Steels for quenching and tempering
35S2p -
0,32t0 0,39 0,40 0,70 to 1,10 0,060 0,15t0 0,25
35SPp20 0,15t0 0,35
36SMn14 -
0,32t0 0,39 0,40 1,30:£0°1,70 0,060 0,10 to 0,18
36SMnPb14 0,15t0 0,35
35SMn20 -
0,32t0 0,39 0,40 0,90 to 1,40 0,060 0,15t0 0,25
35SMnPb20 0,15t0 0,35
38SMn28 _
0,35to0 0,40 0,40 1,20 to 1,50 0,060 0,24 to 0,33
38SMnPb28 0,15t0 0,35
44SMn28 -
0,40 to 0,48 0,40 1,30to 1,70 0,060 0,24 t0 0,33
44SMInPb28 0,15t0 0,35
46S2(0 ~
0,42-£6'0,50 0,40 0,70 to 1,10 0,060 0,15t0 0,25
46SPb20 0,15t0 0,35
Eleme¢nts not quoted in this table shall not be intentionally added to the steel without the agreement of the pyrchaser, other
than for the purpose of finishingthe heat. All reasonable precautions shall be taken to prevent the addition of[such elements
from [scrap or other materials’used in manufacture which affect the mechanical properties and applicabilify. However, if
agredd, the manufacturerimay add elements such as Ca, Se, Te, etc. for the purpose of improving the machinability. These
elemgnts shall be reported in the inspection document.
a2 Maximum valuesunless otherwise indicated.
b Snce silicoh-has an adverse effect on machinability, it is not intentionally added to specified limits, but if{the formation
of spdcial exides is guaranteed, a Si-content of 0,10 % to 0,40 % may be agreed.
¢ Atthe time of enquiry and order, it may be agreed that either a grade with 0,06 % to 0,11 % P or a grpde with max.
0,05 Y% Pstattbedetivered:

©1S0 2023 - All rights reserved 41


https://standardsiso.com/api/?name=325047ca23429e480c0e0c9a7b8b19f5

ISO 683-7:2023(E)

Table A.3 — Steel grades and chemical composition (cast analysis) of bright steels for case
hardening (chemical composition as listed in ISO 683-3)

%, mass fraction® P
Steel name . .
C Si | Mn | P | S | Cr | Mo | Ni | Cu | Others
Non-alloy steels for case hardening
C10E 0.07 0.30 ¢ 0,035
) 0 ) 0 —_
C10R 0,13 0,40 0,60 0,025 0,020 to 0,40 | 0,10 | 0,40 | 0,30
0,040
C15E 0,035
O42+o 0-50-+te —
C15R 0,18 0,40 0,60 0,025 0,020 to 0,40 | 0,10 | 0,40 | 0,30
0,040
C16E 012t 0.60 0,035
] o ) (0]
C16R 0,18 0,40 0,90 0,025 0,020 to 0,40 | 0,10 | 0,40 | 0,30 -
0,040
Alloy steels for case hardening
200t 1 017t 0,60t 0035 1og0¢
0 0 0
’ 0,40 ’ 0,025 | 0020to y - - 0,40 -
0,23 0,90 ’ 1,20
20CrS4 0,040
LOMNCrS | 14 1,00t 0035 1460
) O ) 0 ) - — —
16MnCrs5 || 0,19 040 130 | %0251 0020t0 4530 040
0,040
20MnCr5 017 110 0,035 1,00
20MnCrs5 | O 22tO 0,40 1 450 0,025 | 0,020¢0 ~| to - - | 040 -
e ’ ’ 0040 | 130
2ACMOA | 20 0,60t 0035 10 90to|0,15¢
) o ) (0] 1] (0] ) (0] _ _
24CrMos4c | 0,27 0,40 090 | 90230 70,020t0 |7 50 | 030 0,40
0,040
1ONICrd | 154 0,70 t 0035 | 0,60 0,80
0 0
’ 0,40 ! 0,025 | 0.020to to - ’ 0,40 -
i 0,19 1,00 ’ to 1,10
16NiCrS4 0’040 1’00
20NiCr- 0,035
Mo2-2 0,17 to 0.40 0,65t0 | e 0,35 |0,15to| 0,40 | /0 ~
20NiCr- 0,23 ’ 0,95 ’ 0,020to |t00,70| 0,25 |t00,70| ™
MoS2-2 0,040
17NiCr-
0,035
Mo6-4 || 0,141} 0,15t0 | 060t0 |, ooc 080 [0,15t0| 20| i
17NiCr- 0,20 0,40 0,90 ! 0,020to |to 1,10 0,25 1.60 !
MoS6-4 0,040 ’
1,50 | 0,25
18CrNi- 0,15T0 0,500 40
’ 0,40 ’ 0,025 0,035 to to ’ 0,40 -
Mo7-6 0,21 0,90 180 | 0,35 to 1,70
Elements not quoted shall not be intentionally added to the steel without the agreement of the purchaser, other than for
the purpose of finishing the heat. All reasonable precautions should be taken to prevent the addition, from scrap or other
material used in manufacture, of such elements which affect the hardenability, mechanical properties and applicability.
a  Maximum values unless indicated otherwise.
b Steels with improved machinability either by higher sulfur levels up to about 0,10 % S (including controlled sulphide
morphology) or lead additions may be available on request. In the first case, the upper limit of the Mn-content may be
increased by 0,15 %.
¢ This grade differs from 25CrMo4 for quenching and tempering concerning the chemical composition and the
requirement on fine grain structure.
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ISO 683-7:2023(E)

Table A.4 — Steel grades and chemical composition (cast analysis) of bright steels for quenching
and tempering (chemical composition as listed in ISO 683-1 and ISO 683-2)

%, mass fraction? b
Steel name . .
C | Si | Mn | P | S | Cr | Mo | Ni | Cu | Others
Non-alloy steels for quenching and tempering
C25F 0,22t 0,10t 0,40t 0.035 Cr+Mo+Ni
) O ) 0 ) 0 r+ O+ l:
C25R 0,29 0,40 0,70 0,025| 0,020 to 0,40 | 0,10 | 0,40 0,30 0,63
0,040
¢30F e 0,035 Cr+Mo+Ni:
dsor 0,34 0,40 0,80 0,025 0,020 to 0,40 | 0,10 | 0,40 0,3¢ 0,63
0,040
G35k 0,32t 0,10t 0,50 t 0,035 Cr+Mo+Ni
) (0] ) o ) o r+Mo+NI1:
d3sr 0,39 0,40 0,80 0,025| 0,020 to 0,40 | 0,10 | 0,40 0,3( 0,63
0,040
Ga0F 0,37t 0,10t 0,50t 0.035 Cr+Mo+Ni
] o ) o ] 0 r+Mo+NI:
daor 0,44 0,40 0,80 0,025| 0,020 to 0,40 |CB,10 | 0,40 0,3( 0,63
0,040
G45E 042t 0,10t 0,50t 0.035 Cr+Mo+Ni
) 0 ) o ) 0 r+ O+ l:
dasr 0,50 0,40 0,80 0,025| 0,020 to 0,40 | 0,10 | 0,40 0,3( 0,63
0,040
(50E 0,47 t 0,10t 0,60t 0,599 Cr+Mo+Ni
) 0 ) 0 ) 0 r+ O+ 1:
dsor 0,55 0,40 0,90 0,025| 9,020 to 0,40 | 0,10 | 0,40 0,30 0,63
0,040
Go0F 0,57 t 0,10t 0,60 t 0,035 Cr+Mo+Ni
) O ) O ) 0 r+ O+ 1:
deor 0,65 0,40 0,90 0;025| 0,020 to 0,40 | 0,10 | 0,40 0,3( 0,63
0,040
0,25 to 0,10 to 1,30.t0 Cr+Mo+Ni:
28Mn6 0,32 0,40¢ 165 0,025 0,035 0,40 | 0,10 | 0,40 0,30 0,63
| 0,33 to 0,10 to 1,30 to Cr+Mo+Ni:
36Mn6 0,40 0,40¢ 1,65 0,025 0,035 0,40 | 0,10 | 0,40 0,30 0,63
0,39 to 0,10 to 1,30 to Cr+Mo+Ni:
42Mn6 0,46 0,40¢ 1,65 0,025 0,035 0,40 | 0,10 | 0,40 0,30 0,63
Alloy steels for quenching and tempering
Mt 0z00d | 010t | 0,60t 0035 1400+
0 0 0 0
’ ' ’ 0,025| 0.020to ’ - - 0,40 -
0,37 0,40¢ 0,90 ’ 1,20
34CrS4 0,040
Jpert 0,34t 0,10t 0,60t 0.035 0,90t
0 o 0 0
’ ’ ’ 0,025| 0020 to ’ - - 0,4( -
y 0,41 0,40¢ 0,90 ’ 1,20
37CrS4 0.040
Herd 0,38t 0,10t 0,60 t 0.035 090t
o o 0 0
’ ’ ’ 0,025| 0.020to ! - - 0,40 -
0,45 0,40¢ 0,90 ’ 1,20
41CrS4 0,040
Elements not quoted shall not be intentionally added to the steel without the agreement of the purchaser, other than for
the purpose of finishing the heat. All reasonable precautions should be taken to prevent the addition, from scrap or other
material used in manufacture, of such elements which affect the hardenability, mechanical properties and applicability.
a2 Maximum values unless indicated otherwise.
b Steels with improved machinability either by higher sulfur levels up to about 0,10 % S (including controlled sulphide
morphology) or lead additions may be available on request. In the first case, the upper limit of the Mn-content may be
increased by 0,15 %.
¢ Steels may be supplied with a lower silicon content. In this case, alternative means of deoxidation shall be used.
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