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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Heat-treatable steels, alloy steels and free-cutting steels —

Part 18:
Bright steel products

1.1
or p
part

1.2

cope

This part of ISO 683 specifies the technical delivery requirements for bright steel\bars i
peled/turned condition and they are intended for mechanical purposes, for, example
5. The bright bars are subdivided into the following steel types:

hon-alloy general engineering steels;

hon-alloy free-cutting steels;

hon-alloy and alloy case-hardening steels;

hon-alloy and alloy steels for quenching and tempering;

Ktainless steels.

In addition to this part of ISO 683, the general technical delivery requirements of }

applicable.

2

The
indi{
refel

ISO

ISO
Part

ISO
testi

ISO 4

Normative references

following documents, in whole(or‘in part, are normatively referenced in this docum
pensable for its application. For dated references, only the edition cited applies. H
ences, the latest edition of the referenced document (including any amendments) appli

| 48-1, Metallic materials'= Charpy pendulum impact test — Part 1: Test method

D86-2, Geometrical product specifications (GPS) — ISO code system for tolerances on lin
2: Tables of standard tolerance classes and limit deviations for holes and shafts

B77, Steel and- steel products — Location and preparation of samples and test pieces fon
g

1044 Steel and steel products — General technical delivery requirements

h the drawn
or machine

SO 404 are

ent and are
or undated
bS.

ear sizes —

mechanical

ISO

a9 _Co 1 WAl Lo ) N . Pl Lpl . - .
TO, OLCCL — MICTOUYTUpritC UuctCriimiirnutiornt o e uppurcrit yruirr SI4C

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

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

1SO 683-3:—1), Heat-treatable steels, alloy steels and free-cutting steels — Part 3: Case-hardening steels

[SO 683-4, Heat-treatable steels, alloy steels and free-cutting steels — Part 4: Free-cutting steels

ISO 3887, Steels — Determination of depth of decarburization

1

To be published. (Revision of SO 683-11:2012.)
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ISO 4885, Ferrous products — Heat treatments — Vocabulary

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/TS 4949, Steel names based on letter symbols

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

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

[SO 6892-1,[Metallic materials — Tensile testing — Part 1: Method of test at room temperature
ISO 6929, Steel products — Vocabulary

ISO/TR 976p, Steel and iron — Review of available methods of analysis

ISO 10474, $teel and steel products — Inspection documents

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

ISO 16143-2, Stainless steels for general purposes — Part 2: Corresion-resistant semi-finished prodjcts,
bars, rods ahd sections

3 Terms and definitions

For the purposes of this document, the terms and @efinitions given in ISO 377, ISO 4885, ISO 4948-1,
ISO 4948-2{1S0O 6929, ISO 14284 and the following apply.

31
bright steel products
are drawn pr peeled/turned bars withismoother surface quality and better dimensional accuragy in
comparison] with hot-rolled bars

3.2
drawn proflucts
products of]various cross<sectional shapes obtained, after descaling, by cold drawing of hot-rolled pars
or rod, on aldrawing befhch (cold deformation without removing material)

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

3.3

peeled/turned products

steel bars of circular cross-section having the same features of drawn products concerning shape,
dimensional accuracy and bright surface finish but without work hardening

Note 1 to entry: They are produced by peeling on a peeling machine usually followed by straightening and by
polishing. The removal of metal by peeling is carried out in such a way that the bright product is generally free
from surface defects and decarburization coming from the hot-rolling process.

34

ground products

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

2 © ISO 2014 - All rights reserved
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thickness

nom

Note

inal dimension of the product

1 to entry: That means:

a) the diameter in the case of rounds;

b) the lateral length in the case of squares;

c) th

d) th

For

3.6
out-
diffe

e width over flats in the case of hexagons;

e shorter lateral length in the case of flats (rectangular bars) and wide-flats.

pecial sections, ‘thickness’ has to be defined at the time of enquiry and order.

pf round
rence between the smallest and largest dimension measure@/across the pairs of opposi

a common cross-section

3.7
rulij
that

Note
rulin
is a
tests
secti]

4

4.1

The
The
quer

4.2

hg section
section for which the specified mechanical propérties shall apply

1 to entry: Independent of the actual shape and dimensions of the cross-section of the product,
g section is always given by a diameter. This cerresponds to the diameter of an “equivalent rou
ound bar which, at the position of its cross-section specified for taking the test pieces for th{

will, when being cooled from austenitizing temperature, show the same cooling rate as the
pn of the product concerned at its position for taking the test pieces.

Classification and designation

Classification

Classification of the relevant steel grades is allocated in accordance with ISO 4948-1 and
peneral engineering and the free cutting steels are quality steels. The steels for case ha
ching and tempering and the stainless steels are special steels.

Designation

ng points at

the size of its
hd bar”. That
b mechanical
hctual ruling

[SO 4948-2.
rdening, for

e allocated

For

he-steel grades covered by this document, the steel names given in the relevant tables a

in accordance with ISO/TS 4949.

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;

b)

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

© IS0 2014 - All rights reserved
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c) the dimensions and tolerances of the product, see 7.7 and Tables 3 and 16 to 18;
d) reference to this part of ISO 683, i.e ISO 683-18;
e) the designation of the steel grade and the delivery condition (see Tables 5 to 15);

f) 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 gf-optioms—are-specified i this partof 1S6-683—amd-tisted-betow 1 thepurchaserdoes not
indicate thg wish to implement any of these options, the products will be supplied in accordance:with
the basic specifications of this part of ISO 683 (see 5.1).

a) Referercetesting for productsusedinthe quenched and tempered condition (for steels for quendhing
and tempering only, see Table 1, footnote d and C.2);

b) any fin¢ grain requirement and verification of fine grain size (see 7.3 and C.3);

c) non-degtructive testing (see 7.5 and C.4);

d) the disposition of tolerances in accordance with 7.7 and C.5;

e) end corjditions may be specified at the time of enquiry and orde¥in accordance with C.6;
f) product analysis (see 7.1.2, Table 20 and C.7);

g) for a minimum reduction ratio or minimum thickness deformation (see 6.1 and C.8)

h) temporpry corrosion protection (see 6.2.1 and C.9);

i) any redquirement to special marking (see Clauses' 10 and C.10)

j) any additionally requirement concerning.the surface condition, i.e. ground surface +G or polished
surface +PL for round bars (see 6.2.2 and‘Table 3);

k) surfacgquality class if another than'the standard class is requested (see 7.8 and Table 4);

1) verificqtion of the straightness (See 7.7, Table 19 and Annex D);

m) any requirement to the hardenability (+H, +HH, +HL), for special steels only (see 7.1.4);

n) any requirement regarding the permissible depth of decarburization (see 7.6);

0) impactftest at atemperature lower than room temperature (see 9.2.2).

EXAMPLE gt

2 t round badrs=adth-nominal-diameter20 AHR toleranceo ]nQ staock ]nnrﬂ']ﬁ 6000 mm made of steel lTI‘"JI" C45

according to this standard in delivery condltlon +C, surface quallty class 1 and a test report 2.2 as spec1f1ed in
1SO 10474.

2 tround bars 20 h9 x stock 6000
steel grade ISO 683-18 - C45+C
Inspection document ISO 10474 - 2.2
EXAMPLE 2

3 tround bars with nominal diameter 80 mm, tolerance h8, stocklength 6000 mm made of steel grade X5CrNi18-10
accordingto this standard in processroute +2B, surface quality class 3, with surface condition +2G and a certificate
3.1 as specified in ISO 10474.

4 © ISO 2014 - All rights reserved
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3 tround bars 80 h8 x stock 6000

steel grade ISO 683-18 - X5CrNi18-10+2B+2G

Inspection certificate ISO 10474 - 3.1

6 Manufacturing process

6.1
The

General

manufacturing nracess of tha ctaal and of tha nraducte ic with tha ractrictinne o
¥ tHe—5teer—aha—o6r—e—PproaessSIS— Wit e FesStHeaens—§

ven by the

requ

For
see

6.2

6.2.

The
cond

Brig
fron
the 1

The
part
of p3

6.2.]
Tabl

6.3
Each

7

7.1

oo racca T Iitg— pPTroctoo—oT

irements in 6.2 and 6.3 left to the discretion of the manufacturer.

minimum reduction ratio or minimum thickness deformation ratio of rolled and forgg

Treatment and surface condition at delivery

|  Treatment condition

treatment and heat-treatment condition (if any) at the time of delivery must comp
ition agreed in the order and shall be one of the condition§ indicated in Table 1 or Tablg

d products,

ly with the
2.

ht steel products in cold drawn or peeled/turned condition are coated with a light fil

ust protection after heat treatment.

icularly in the presence of condensation water. The use of a selected rust inhibitor or a §
cking shall, if required, be agreed at the time of enquiry and order, see C.9.

»  Particular surface conditions

e 3 shows the possible surface conditions and tolerance classes according to ISO 286-2

Traceability of the east

product shall be traceable to the cast, see Clause 10.

Requiremeénts

Chémical composition, mechanical properties and hardenability

m of grease

processing, for bright steel products in a finally heattreated condition the manufactufrer chooses

usual light application of ordinary grease or0il'does not afford positive protection against rusting,

pecial type

it delivery.

7.1.1

General

Combination of usual treatment conditions at the time of delivery and requirements concerning chemical
composition and mechanical properties are shown in Tables 1 and 2.

7.1.2 Chemical composition

The chemical composition of the steels determined by the cast analysis, shall comply to ISO 630-2,
[SO 683-1, ISO 683-2, ISO 683-3,1S0 683-4 and ISO 16143-2. The grades and the chemical composition of
the steels are listed for information in Annex A for ISO 630-2, IS0 683-1, ISO 683-2, IS0 683-3,1S0 683-4
and ISO 16143-2.

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, ISO 683-4 and

© IS0 2014 - All rights reserved
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ISO 16143-2. The product analysis shall be carried out when specified at the time of enquiry and order
(see C.7).

If steels for case hardening or for quenching and tempering are ordered with hardenability requirements
according to 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:—, Table 3, footnote b.

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.

7.1.3 Me¢

For steels o
properties s

hanical properties

rdered in one of the treatment condition in Tables 1 and 2, the requirements for, niecha
pecified in Tables 5 to 15 apply (except for stainless steel bars ordered in condition +2

which the mpechanical properties are to be found in ISO 16143-2). The mechanical preperty values g

in Tables 5 {

In this case
steels and

o 15 apply to test pieces which have been taken and prepared in accordarice with Figui

the normal and narrowed hardenability values given in ISO 683<1, 1SO 683-2 for sp
the narrowed hardenability values in ISO 683-3 for alloy special steels are for guid

purposes omly.

For stainleg
strength to
apply. For th

NOTE Iy
mentioned, 4

7.1.4 Han

Unless othg

s steel bars which are intentionally cold work hardened<n order to increase their 0,2-p

ese products, the mechanical properties are prime, with the condition a secondary prop

this Tables 5 to 14, grades alloyed with further elements for better machinability are not expl
ut the mechanical properties are also valid for them (see Tables A.1 to A.5).

denability

rwise agreed for alloy case-hardening steels, the hardenability requirements give

nical
D for
iven
e 1.

bcial
hnce

roof

a specific level, the mechanical properties at room temperature as specified in Table 15

erty.

citly

n in

ISO 683-3:+-, Table 5 apply. If agreed at the'time of enquiry and order, alloy case-hardening steels with
restricted Hardenability scatterbands given in ISO 683-3:—, Table 6 shall be supplied and these v3lues
apply in addition to Table 1, columns 6~and 7.

If special st
narrowed h
in addition

NOTE Iy
mentioned,

7.2 Mack

eels for quenching and tempering are ordered by using the designations to normal

fo Table 1, columns\8 and 9.

Tables 9 to<l/;"grades alloyed with further elements for better machinability are not expl
ut the mechatrical properties are also valid for them (see Tables A.3 and A.4).

linability

r to

ardenability scatterbands, the values of hardenability given in ISO 683-1 or ISO 683-2 dpply

citly

rlite

Allnon-stai

1 £ 1 1o Lloiaile das ‘< £ lo L LA 4 tadio € kol
IICOS OLTTIS Al UIIIAdULIIIIIAdUIC TITLIIT CUIIUILIUILS SUItaIlliictdicu LTHJ aliutrtadaicu iy lClllLC/ lJC

structure (+FP).

Where improved machinablity is required the grades with a specified sulfur or lead range should be
ordered and/or with a specific treatment to improve machinability (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.
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7.3 Grain size

Unless otherwise agreed at the time of enquiry and order the grain size of the general engineering, free-
cutting steels, the non-alloy steels for quenching and tempering and the stainless steels 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, Option C.3
shall be ordered.

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

The ease-hardeninsand-thealleysteelsforquenchingand-tempering shall-haveatinegrain structure
withl an austenite grain size of 5 or finer, when tested in accordance with ISO 643. Only,for|verification
see (.3.

7.4 | Non-metallic inclusions

7.4.1 Microscopic inclusions

The |special steels shall have a certain degree of cleanness, howevet; verification of the non-metallic
inclysion content requires a special agreement. If there is such an agreement at the time of ¢nquiry and
orddr the microscopically non-metallic inclusion content shall be determined to an agreed procedure
and ithin agreed limits (see ISO 4967 or another regional standard: i.e. EN 10247 or JIS G ISSS)

NOTE For grades with specified minimum sulfur content; the agreement should only concern the oxides.

7.4.2 Macroscopic inclusions

This| requirement is applicable for the verification of the macroscopic inclusions in specjal steels. If
verification is agreed then the method and acceptance limits shall be agreed at the time of ¢nquiry and
orddr.

7.5 | Internal soundness

Where appropriate, requirements relating to the internal soundness of the products shall e agreed at
the fime of enquiry and order fsee C.4).

7.6 | Decarburization

For non-stainless-steels for quenching and tempering, requirements relating to the permissiple depth of
decqrburizationsthay be agreed at the time of enquiry and order.

The fepth efdécarburization shall be determined in accordance with the micrographic methpd specified
in IS0 3887.

7.7 Shape, dimensions and tolerances

The tolerance class on thickness (and width for flats) shall comply 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 16 for rounds, squares and hexagons
and in Table 17 for drawn flats. Where specified by the purchaser at the time of enquiry and order the
disposition tolerances specified in Table 16 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 18.

Maximum deviation from ‘out of roundness’ shall be not more than half the specified tolerance range in
any case never above the upper limit of the tolerance.

© ISO 2014 - All rights reserved 7
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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 the method specified in Annex D and the tolerances
specified in Table 19 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,
unless otherwise agreed. For widths > 150 mm, the corner profile may be undefined within a distance
of 0,5 mm of the hypothetical edge, unless sharp corners have specifically been ordered.

7.8 Surface quality

tion
fons,
S50NS

shall be frde from loose surface scale; their surface might be discoloured or darker. For hexag
squares, flafs and profiles with special cross-sections, one cannot achieve - for manufacturingrea
- the same

Bright proitcts shall have a smooth, scale free surface. Bright products in the final heat treated cond

uality of surface finish as for round cross-sections.

Since surfa
completely
and since t

surface qud
ground/pol
while peele

+SH+*G, +SH
time of enq

ce discontinuities (cracks, overlapping, scale, isolated pores, pits, grooves, etc.) cannd
hvoided during manufacturing (hotand cold forming, heat treatments, handling and stoy
ey are retained when drawing, agreements shall be made regarding surface quality.
lity of the products shall be one of the classes according to Table-4. Cold drawn barsg
ished bars (+C, +C+QT, +C+G, +C+PL, +2H, +2D, +2H+*2G, +2H+*2P) are delivered in cla
d/turned bars as well as ground/polished bars produced from peeled/turned bars
*PL, +2B, +2B+2G, +2B+2P) are delivered in class 3. Different classes may be agreed a
hiry and order.

t be
age)
The
and
s5s 1,
+SH,
[ the

For flats, squares in sizes greater than 20 mm and hexagons in-sizes greater than 50 mm, the maxijum

possible dej

NOTE

Surface def]
free by marj

8 Inspe

8.1 Testing procedures and types of documents

8.1.1 Pro

inspection (¢
enquiry ang

issued.
8.1.2

a)
b)

8.1.3

W

If, ix
be provided

pth of surface discontinuities shall be agreed at the time of enquiry and order.
(here automatic testing of the surface is applied, 50" mm of each end of the bar is not normally cov|

ects cannot be eliminated without remoyal of material. Products in the ‘technically g
ufacture’ condition are only available.in the peeled/turned and/or ground conditions.

rtion

Hucts complying-with this part of ISO 683 shall be ordered and delivered with one o
locuments specified in ISO 10474. The type of document shall be agreed upon at the tin
order. If thésorder does not contain any specification of this type, a test report 2.2 sha

accordance with the agreements made at the time of enquiry and order, a test report 2.2
, this shall cover the following information:

ered.

rack

[ the
he of
11 be

is to

confirmation that the material complies with the requirements of the order;

results of the cast analysis for all elements specified in Tables A.1 to A.5 for the steel grade concerned.

If in accordance with the agreements in the order an inspection certificate 3.1 or 3.2 to ISO 10474

is to be provided, the specific inspections and tests described in 8.3 and 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 complies with the requirements of the order;
b) results of the castanalysis for all elements specified in Table A.1 to A.5 for the steel grade concerned;
8 © ISO 2014 - All rights reserved
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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
other.

8.2 Frequency of testing

The amount of testing, the sampling conditions and the test methods to be applied for the verification of
the requirements shall be in accordance with the prescriptions of Table 20.

8.3 —Specificinspection andtesting
. >pecicinspecdonana+

T T SOttty

8.3.1 Verification of the hardenability, hardness and mechanical properties

For $teels ordered in one of the treatment condition in Table 1 or Table 2, the hardness requirements
or njechanical properties, shall, with the following exception, be verified. THeyrequirements given in
Table 1, footnote d (mechanical properties of reference test pieces), is only tobéverified if supplementary
reqyirement specified in C.2 is ordered.

For $teels being ordered with the symbol +H, +HH or +HL in the desighation, unless otherwise agreed,
only|the hardenability requirements according to ISO 683-1, ISO 68322 and ISO 683-3 are to|be verified.

8.3.2 Visual and dimensional inspection
A sufficient number of products are to be inspected to ensure the compliance with the specijfication.
Dimegnsional inspection shall be carried out as follows:

a) forround bars: notless than 150 mm from:thé end of the bar;

b) for round bars cut to length: not less than 10 mm from the end of the bar;

c) for shapes other than round: notdess'than 25 mm from the end of the bar.

9 [lest methods

9.1 | Chemical analysis

The fhoice of a suitable physical or chemical analytical method for the analysis shall be at the discretion
of tHe manufactuper: In cases of dispute, the method for product analysis used shall be agreed taking
intojaccount therelevant existing International Standards.

NOTE The'list of available International Standards on chemical analysis is given in ISO/TR 9769.

9.2 L Mechanicaltests

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

For the specified yield strength in the tables on mechanical properties in this standard, the upper yield
strength (Rey) shall be determined.

If a yield phenomenon is not present, the 0,2 % proof strength (Rpo,2) shall be determined.

© ISO 2014 - All rights reserved 9
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9.2.2

Impact test

The Charpy-V-notch (CVN) impact test shall be carried out in accordance with ISO 148-1. For cold drawn
bars (+C, +C+G, +C+PL, +2H, +2H+2G. +2H*2P), requirements on impact tests can normally not be fulfilled,
impact tests can only be performed if mentioned in the tables for mechanical properties.

At the time of enquiry and order additional requirements concerning the impact energy and the

verification

at temperatures other than room temperature (0 °C, -20 °C and -40 °C) can be agreed.

The average values of a set of three test pieces shall be equal to or greater than the specified value. One
individual value may be below the specified value, provided that it is not less than 70 % of that value.

If these con

9.3 Hard

9.3.1 Han

For produc
peeled/tur
peeled/tur
shall be car

9.3.2 Ver

For verifica

9.4 Verif

The out-of-]
have to be 4

9.5 Rete

Retests for

10 Marking

The manufg
way, so that]

!

ness and hardenability tests

dness in treatment conditions +A and +FP

s in treatment conditions +SH (hot-rolled and peeled/turned), «A+#SH (soft annealed
ed), +A+C (soft annealed and cold drawn, +FP +SH (treated to fetrite-pearlite structure
ed) and +FP+C (treated to ferrite-pearlite structure and e6ld drawn), the hardness {
ried out in accordance with ISO 6506-1.

fication of hardenability

Fion of hardenability, see ISO 683-1, ISO 683-2 and 1SO 683-3.

ication of dimensions

roundness test has to be carried out;by the two-point measuring method. Other met
greed at the time of enquiry and oxder.

bts

steels for quenching and tempering and criteria should be as specified in ISO 404.

cturer shallmrark the products or the bundles or boxes containing the products in a suif
the identification of the cast, the steel type and the origin of the delivery is possible (see (

litions are not satisfied the sample product is rejected and retests may be carried out ol the
remainder ¢f the test unit.

and
and
ests

nods

able
.10).

10
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Table 2 — Types of process routes, surface finish and requirements for stainless steels2

1 2 3 4 5 6 7
1 Type of process Symbolb Surface finishb Note Cheml_cz_il Mecham.cal
route composition | properties
On products formed by cold
drawing without subsequent
Heat treatedc, Smooth and matt or heat treatment, the tensile
mechanically bright. Substantially strength is substantially
2 Cold pro- or chemically 2H smoother than finishes increased, particularly in See Tables 12,
cessed |descaled or rough 1E, 1D or 1X. Not free | austenitic materials, depend- 13,14,15
machined, cold of surface imperfec- ing on the degree of forming.
processedd tions The surface hardness may be
higher than the centre hard-
ness.
Smooth and matt or T_hls finish allows t_he restora-
. tion of the mechanical proper-
Fini bright. Smoother than : ]
3 inish +2H, heat +2D finishes 1E or 1D. Not ties after cold processing. See
treateds¢, pickled L Products with good ductility 1SO 16143-2
free of surface imper- . s
fecti (cold heading) and specific
ections. . -
magnetic properties.
Products used in their present
condition or intended for See
better finishing. In pro<_iucts 1SO 16143-2,
Heat treatedc¢, formed by cold drawing .
) . for informa-
mechanically without subsequerdtheat tion see
or chemically Smoother, uniform and |treatment, the tensile\strength Table A5
4 descaled or +2B bright. Brighter than is substantially ineteased, — See Tablg¢s 12,
rough machined, finishes 1E, 1D or 1X. particularlgin‘austenitic 13, 1§
cold processedd, Free of surface defects | materials, depénding on the
mechanically degree of\cold processing.
smoothede The surface hardness may
bechigher than the centre
hakdness. Pre-finish for close
ISO-tolerances.
Cold .
process¢d Finishes +2H, +2D ) Finish for close ISO-tolerances .
. or +2B, centreless Smooth, unifornfand . See finighes
with . . (see Table 3). Unless otherwise
5 . ground, mechani- +2G bright. Free of\surface +2H, +2} and
specia callv smoothed defocks agreed the surface roughness +2B
finishing yst shallbeRa<1,2.
§ (optional)f
proces
. Finish for close ISO-tolerances -
Finishes +2H, +2D Smoot?h‘er and brighter (see Table 3). Surface rough- See finighes
6 . +2P than finish +2G. Free of o +2H, +20 and
or +2B, polished ness can be specified at the
surface defects. ) - +2B
time of enquiry and order.
a  Notall pfocess routes and surface finishes are available for all steels.
b First digit, 1 = hot formed, 2 =cold processed, for further information on the symbols see ISO 16143-2.
¢ Onferrit]c, austenitic andlaistenitic-ferritic grades, the heat treatment may be omitted if the conditions for hot forfning
and subsequgnt cooling arésstich that the requirements for the mechanical properties of the product and the resistanice to
intergranulay corrosiorane obtained.
d  The typd of cold.processing, e.g. cold drawing, peeling/turning or centreless grinding, is left to the manufactyrer’s
discretion, prjovided'that the requirements concerning tolerances on dimensions and surface roughness are respected|

e The type ofmechanicalpolishing (abradinglislefttothe manufacturer’'s discretionunless otherwise agreed
r O U oJ (=]

f  The type of specular polishing (electro-polishing, felting, buffing...) is left to the manufacturer’s discretion unless
otherwise agreed.

12
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Table 3 — Surface condition and tolerance class at delivery

1 2 3 4 5 6 7 8
Tolerance class to ISO 286-2a
1 Surface condition Symbol -
atdelivery Rounds Squares | Hexagons | Drawn flats Spetcil;::ec- Notes
h11 ford <80 mm,
Cold Drawn or +C h10 h12 for d > 80 mm h11,h12, SeeTable,
2 heat-treated and 20 (h9 to h12) see (h11 or h12); see Table 17 -b lines 3,5,7,9 and
cold drawn Table 16 see Table 1 5' Table 2 line 2
QT
(+C+N) Finisifor good duc-
3| | Cold gg’t";d heat | (L CisR) oo %11]11 16 - - - . tility See Table 1, line
(+C+A) 8 and| Table 2 line 3
+2D
+SH h10 S¢e Table 1,
4 Peeled/turned 2B (h9 to h12) see - - - < lings 2,4,6 and
Table 16 Tabple 2, line 4
h9 Obtafned e.g. from
5 Ground ho  |MetomZseel - - 3 ~ iines dto7and 9 and
Table 16 see Table 2 line 5
ho Obtalned e.g. from
T B T e s C oo e
Lable 16 see Table 2 line 6
a  $tandard tolerance classes unless otherwise specified. In brackets: other possible tolerance classes|according to
g
ISO 486-2 if required at the time of enquiry and order.
b To be agreed at the time of enquiry and order.

© IS0 2014 - All rights reserved
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Table 4 — Surface quality classes

Class
Condition
1 2 3 4
o max. 0.3 mm for t < 15 mm: max. 0,3 mm for t< 15 mm; | max. 0,2 mm for ¢t <20 mm; _
Permissible depth of ’ max. 0.02¢ ’ max. 0,02t max. 0,01t technically crack free
discontinuities for 15 < t.<'100 mm for 15 <t<75mm for 20 <t <75 mm; max. by manufacturee
- max. 1,5 mm for t > 75 mm 0,75 mm for t> 75 mm

Maximum percentage of

Flellvel_‘ed_\/\_/elg_ht with 4% 1% 1% 0,2 %

discontinuities in excess
of specifiedtevet

Product forma
Rounds + + + ¥
Squardgs + + (for t <20 mm)¢ - -
Hexagohs + + (for t < 50 mm)¢ - -
Flats| +b - - -
Special sedtions +d - - -

NOTE t=nomj|nal thickness that means diameter of bars and distance across flats of squares and hexagens.

a  +indicatgs available in these classes, - indicates not available in these classes.

b Maximurh depth of discontinuities refers to respective section (width or thickifess).

¢ Crack detection with eddy current device not possible for t > 20 mm or ¢t > 50 mm as indicated.
d  Referencp dimensions to be agreed at the time of enquiry and order

e The surfgce quality class shall be better than class 3. The requireniénts and the kind of verification are to be agrepd at
the time of erjquiry and order.

14 © ISO 2014 - All rights reserved
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Table 5 — Mechanical properties of bright steels for general engineering use

Thicknessa
Steel name t Mechanical propertiesa
mm
As-rolled + peeled
(+SH) Cold drawn (+C)
Rpo,2 €
Hardnessb Rm I\I;IF"a Rm¢ A
HBW MPa . MPa min.
min.
5<t<10 - - 355 470 t0 840 | 8
10<t<16 - - 300 420 to 20N 9
NJ
S235B 16 <t <40 107 to 152 360 to 510 260 39{@5%0 10
40<t<63 107 to 152 360 to 510 235 3‘8:6?0 670 11
63 <t<100 107 to 152 360 to 510 215 f\@so to 640 11
b
5<t<10 - - 520/\‘0 630 to 950 6
10<t<16 - - W 580 to 880 7
S355D 16 <t <40 140 to 187 470 to 630 ,5\\3 0 530 to 850 8
40<t<63 140 to 187 47010630 335 500 to 770 9
)
63 <t<100 140 to 187 470 to 63@& 315 470 to 740 9
A ¢
5<t<10 - -\\\ 420 560 to 860 6
10<t<16 ; ,.f\\} 380 530 to 830 7
€25 16 <t <40 131 to 187 s3§~¥tft0 640 300 510 to 810 8
40<t<63 131t0 187 _\ 440 to 640 265 490 to 790 9
63 <t<100 131 to 1{(\‘0 440 to 640 245 440 to 740 10
5<t<10 O - 455 610 to 910 6
10<t<16 (.\J: - 420 570 to 870 7
‘\v‘
€30 16 <t <40 o ,\143 to 198 480 to 680 345 550 to 850 8
40<t<63 o | 143t0198 480 to 680 300 520 to 820 9
-
63<ts< 10@%‘ 143 to 198 480 to 680 250 480 to 780 9
e
5< ts@ - - 510 650 to 1 000 6
}04&95’16 ; ; 420 600 to 950 7
c35 Q\,t5/<ts40 156 to 204 520 to 700 320 580 to 880 8
-~
,)Q 40<t<63 156 to 204 520 to 700 300 550 to 840 9
RV 63 <t<100 156 to 204 520 to 700 270 520 to 800 9
A J

s\) 5<t<10 - - 540 700 to 1 000 6
&?\ 10<t<16 ; ; 460 650 to 980 7
ngo 16 <t <40 164 to 207 550 to 710 365 620 to 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

a  For thickness < 5 mm, the mechanical properties may be agreed at the time of enquiry and order.
b In case of dispute, the tensile strength values are the decisive factor.
¢ For flats and special sections, the proof strength (Rp0,2) may deviate by — 10 % and the tensile strength (Ry) by + 10 %.

d  Steels C50 and C60 in delivery condition +C may be soft annealed before cold drawing.

© IS0 2014 - All rights reserved 15


https://standardsiso.com/api/?name=08d70afba34e5f6b08c8bfd4f223d20c

ISO 683-18:2014(E)

Table 5 (continued)

Thickness2
Steel name t Mechanical properties2
mm
As'm"g‘;;)peele" Cold drawn (+C)
Hardnessb Rm R]\lj[%ic Rm¢ A
HBW MPa min. MPa min.
5<t<10 - - 565 750 to 1050 5
10<t<16 - - 500 710to 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 to 850 8
5<t<10 - - 590 770,£0¢1)100 5
10<t<16 - - 520 730to 1080 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 910 390 650 to 1030 8
63 <t<100 179 to 269 610 to 910 N - -
5<t<10 - - 630 800to 1150 5
10<t<16 - - 550 780to 1130 5
C60d 16 <t<40 196 to 278 670 to 940 480 730to 1100 6
40<t<63 196 to 278 670 to 940 - - -
63 <t<100 196 to 278 67050 940 - - -

a  For thickhess < 5 mm, the mechanical properties may be agreed at the time of enquiry and order.
b In case of dispute, the tensile strength values are the decisive factor.

¢ Forflats pnd special sections, the proof strength (Rye/2) may deviate by - 10 % and the tensile strength (Rm) by + 10 %.

d  Steels C5p and C60 in delivery condition +C may'be soft annealed before cold drawing.
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Table 6 — Mechanical properties of free-cutting bright steels
(except steels for quenching and tempering)

Mechanical properties

Thicknessa -
As roll(«i(;;l-)peeled Cold drawn (+C)
Steel name t
b
mm Halll&r:/(\e/ss Rm RI\I;IOPZ ‘ Rm ¢ A
MPa ;2 MPa min.
max. min.
Steels not intended for heat treatment
t= 16 154 53010 52U - - -
16 <t<40 154 330 to 520 - - '\\ -
9520 f\\.)
40<t<63 154 320 to 520 - -0 -
63 <t<100 140 310 to 470 - r\cb’ -
5<t<10 - - 440 | 7510t 810 6
11SMn30 10<t<16 - - 410 ()~ 4900 760 7
11SMnPb30
11SMn37 16 <t<40 169 380to 570 37;;\0 460 to 710 8
11SMnPb37 40<t<63 169 370to 570 ;gbs" 400 to 650 9
)
63 <t<100 154 360 to 520 Z, 0245 360 to 630 9
. \
Case-hardening steels Q
5<t<10 - - \§ 410 520 to 780 7
10<t<16 - 5\0 390 490 to 740 8
10S20
10SPb20 16 <t<40 156 N\E‘(@*o 530 360 460 to 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 yp - 450 560 to 840 6
10<t<16 AN~- - 430 500 to 800 7
15SMn13 16 <t<40 ~\\\) 178 430 to 600 390 470to 770 8
N
40<t<63 L 172 430to 580 350 460 to 680 9
63<ts 1,0.@ 160 420 to 540 265 440 to 650 10
5< c€1}7} - - 450 560 to 840 6
10<xs16 - - 430 500 to 800 7
17SMn20 ,.\‘Q< t<40 178 430 to 600 390 470to0 770 8
OJ 40<t<63 172 430 t0 580 350 460 to 680 9
B
bg 63 <t<100 160 420 to 540 265 440 to 650 10
a  For thick ®‘< 5 mm, the mechanical properties may be agreed at the time of enquiry and order.
b In c@spute, the tensile strength values are the decisive factor.
c 7@3 s and special sections, the proof strength (Rpo,2) may deviate by - 10 % and the tensile strength (Am) by + 10 %.

© IS0 2014 - All rights reserved
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Table 9 — Mechanical properties of alloy bright steels for case hardening

Mechanical properties
Thicknessa +A+ peeled +A+cold drawn +FP+ peeled +FP+cold drawn
Steel name ¢ (+A+SH) (+A+C) (+FP+SH) (+FP+C)
b
mm Ha}l;gnwess Hax}'{%l:/«\e]ss Hardness Hardnessb
HBW HBW
max. max.
5<t<10 - - R _
10<t<16 - - - -
20Cr4
16 <t<40 197 - - 140 to 240
20CrS4
40<t<63 197 - - . Dxl40t0 240
N
63<t<100 197 . . A J40t0240
+ Vi
5<t<10 - 260 - . -
10<t<16 - 250 ’ -
16MnCr5 Oy
16 <t<40 207 245 yﬂbo 187 140 to 240
6MnCrS5 S
40<t<63 207 240 014—0 to 187 140 to 235
63<t<100 207 240 D 140t0187 140 to 235
5<t<10 - 270 . o\ - -
10<t<16 - 2?6« - -
POMnCr5
16<t<40 217 a5y 152 to 201 52 t0 250
20MnCrS5 ‘\
40<t<63 217 ({\§ 250 152 to 201 |52 to 245
63 <t<100 217 N 250 152 to 201 |52 to 245
3
5<t<10 - \’Q\, 270 - -
10<t<16 - 260 - -
D4CrMo4 \0 .
16<t<40 212 255 : -
34CrMoS4 ®
40<t<63 N 212 250 - -
63 <t<100 ;}C}‘ 212 250 - -
5<t<10 ) . 270 - B
10<t<16 : - 260 - -
20NicrMo2-2 @
16 < t§A® 212 255 149 to 194 149 to 240
20NiCrMoS2-2
40{&&& 212 255 149 to 194 149 to 235
\@\Tjs 100 212 255 149 to 194 149 to 235
\ S
PR PO - - - -
Q.y 10<¢t<16 - - - -
18CrNiMo7- 16 <t<40 229 - 149 to 201 149 to 280
% 40<t<63 229 - 149 to 201 149 to 280
P ?\ 63 <t<100 229 - 149 to 201 149 to 280
a ¥ icknesses < S mm themechanical prnpnrh'pc may be :\grnpd atthe time nfnnn‘nirv and order

b The hardness values for flats may deviate by + 10 %.
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Table 12 — Mechanical properties 2 for bright bars of solution annealed austenitic and
austenitic-ferritic stainless steelsb. ¢ in conditions +2H, +2B, +2G and +2P

Mechanical properties
Thickness Ase KV
Steel name ¢d 1;;[)3,: Rn % J
mm min MPa min. min.
(long) (tr) (long.) (tr)
Austenitic grades
<10f 400 600 to 930 25 - - -
10<t<16 386 86-t6-936 25
16 <t<40 175 500 to 830 30 . 100 y\b‘
X2CrNi1d-9 ]
40<t<63 175 500 to 830 30 - 100 )
v
63 <t<160 175 500 to 700 45 - ,{6@) .
Y
160 < t < 250 175 500 to 700 . 35 |0y - 60
<10f 400 600 to 950 15 - &P -
10<t<16 400 600 to 950 15 O ;
X10CrNis18-9 16<t<40 190 500 to 850 20 s\\o -
N\
40<t<63 190 500 to 850 20 , Q- -
63 <t<160 190 500 to 750 3/5\()‘ : .
<10f 400 600 to 950 \\X - -
)
10<t<16 400 600 to 950 s\\}\zs - -
16 <t<40 190 600to850 L& 30 - 100
X5CrNi18}10 N3
40<t<63 190 580 to 850, 30 - 100
N )
63 <t<160 190 500 to.700 45 . 100
160 < t < 250 190 qop.;?‘mo - 35 - 60
<10f 400 \lgbo t0 950 25 - -
10<t<16 380 ,.\\U 580 to 950 25 . .
X6CrNiTi1$-10 16<t<40 190 .~  500t0850 30 - 100
40<t<63 ;@\Q\ 500 to 850 30 - 100
63 <t<160 500 to 700 40 : 100
QO
<10f O © 400 600 to 930 25 - -
10<t<16 \[2 380 600 to 930 25 - -
16 < ts@'g‘o 180 460 to 830 30 : 100
X2CrNi19}11 N/
40‘5;@63 180 460 to 830 30 - 100
@th 160 180 460 to 680 45 - 100
4160 < <250 180 460 to 680 - 35 - 60
S

28
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Table 12 — (continued)

Mechanical properties
Thickness Ase KV
Steel name ¢d Rpo,2 R % ]
mm M_Pa MPa min. min.
min.
(long.) (tr) (long.) (tr)
Austenitic grades
< 10f 400 600 to 930 25 - - -
10<t<16 380 580 t0 930 25 - - -
16 <t <40 200 500 to 830 30 - ,\1% -
X2£rNiMo17-12-2 —
40<t<63 200 500 to 830 30 - AD100 -
63<t<160 200 500 to 700 40 - Oy Y 100 -
N
160 < t < 250 200 500 to 700 - 0%"’\ - 60
4
< 10f 400 600 to 950 25 (f\b - - -
-~
10<t<16 380 580 to 950 5 () - - -
16<t<40 200 500 to 850 30\(0 - 100 -
X5€rNiMo17-12-2 S
40<t<63 200 500 to 850 . @9 - 100 -
63<t<160 200 500 to 700 (§( 40 - 100 -
160 < t < 250 200 500t0 700 QV - 30 - 60
< 10f 400 600 to 95Q\§\ 25 - - -
AN
10<t<16 380 580 to 950 25 - - -
S
16 <t <40 200 50\0%850 30 - 100 -
X6CkNiMoTi17-12-2
40<t<63 200 . (;I;?Bto 850 30 . 100 -
N\
63<t<160 200 <3 500 to 700 40 - 100 -
160 < t < 250 200 X 500 to 700 - 30 - 60
<10f 4(&0“ 600 to 930 25 - ; ;
= )
10<t<16 . (350 600 to 880 25 - - -
16 < <40 @ 200 500 to 850 30 100 ;
X2€rNiMo17-12-3 -
40<ts 6yg_) 200 500 to 850 30 - 100 -
63 < t;dﬁ&’ 200 500 to 700 40 - 100 -
A4
16(\@} 250 200 500 to 700 - 30 - 60
)
“xor 400 600 to 950 25 - - -
<\
l10<t<16 400 600 to 950 25 - - -
?\ 16 <t <40 200 500 to 850 30 - 100 -
X3€rNiMo17-
?\ 40<t<63 190 500 to 850 30 - 100 -
& 63 <t<160 200 500 to 700 40 - 100 -
% 160 L 200 200 SO0 ta.700 20 60
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Table 12 — (continued)

Mechanical properties

Thickness Ase KV
Steel name d }Is/llal(:)"; R % J
mm min. MPa min. min.
(long.) (tr) (long.) (tr)
Austenitic grades
< 10f 400 600 to 930 20 - - -
10<t<16 400 600t0 930 20 - - S
16 <t<40 230 530 to 880 25 100
X1NiCrMoCu2p-20-5
40<t<63 230 530 to 880 25 - 100
63 <t<160 230 530to 730 35 - 100
160 <t <250 230 530to 730 - 30 - 60
Austenitic-ferritic steels
<10f 650 850 to 1150 12 - -
10<t=<16 650 850 to 1100 12 - -
X2CrNiMoNZ2-5-3 16<t<40 450 650 to 1000 15 - 100
40<t<63 450 650 to 1000 15 - 100
63 <t<160 450 650 to 880 25 - 100
< 10f 700 900 to 1150 15 - -
PR 10 <£<30 700 900 to 1100 20 - -
30<t<160 450 650 to 900 25 - 60
< 10f 610 770 t0 1030 12 - -
10<t<16 560 770t01030 12 - -
X3CrNiMoNZ7-5-2 16 <t<40 460 620 to 950 15 - 85
40<t<63 460 620 to 950 15 - 85
63 <t<160 460 620 to 880 20 - 85

a  Lowerdi
b Including

¢ Initial so
such that the
defined in IS(

d  Width ac

e Elongati
agreed upon

f  Intheray
have to be ag

cut lengths from wire.

Foss flats for hexagons.

mensions are usually cold drawneand higher dimensions are usually peeled.

ution treatment may be ¢gmitted if the conditions for previous hot-working and subsequent cooling have peen
requirements for the mechanical properties of the product and the resistance to intergranular corrosipn as
3651-2 are obtained..For further information see ISO 16143-2.

n is valid only*for dimensions of 5 mm and above. For smaller diameters, the minimum elongation has o be
it the timéwoflenquiry and order.

ge 1 mim= t <5 mm valid only for rounds. The mechanical properties of non round bars with thicknesses < $ mm
Feed at the time of enquiry and order.
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Table 13 — Mechanical propertiesa for bright bars of annealed ferritic stainless steelsb.
in conditions +2H, +2B, +2G or +2P

Mechanical properties
Thickness 0,2 %-proof strength Tensile strength Elonfg:tcit(:lr:':fter
Steel name ¢td
mm Rpo,2 Ase
h i
< 10f 320 500 to 750 8
10<t=<16 300 480 to 750 8
X6Cr17 16 <t<40 240 400 to 700 15
40<t<63 240 400to 700 15
63 <t<100 240 400 to 630 20
< 10f 340 540 to 700 8
10<t<16 320 500 to(700 12
X6CrMo17-1 16 <t<40 280 440.t0 700 15
40<t<63 280 440 to 700 15
63 <t<100 280 440 to 660 18

such
as dd

agre

have]

ncluding cut lengths from wire.

WVidth across flats for hexagons.
bd upon at the time of enquiry and order.

to be agreed at the time of enquiry and-order.

Lower dimensions are usually cold drawn and higher dimensions are-isually peeled.

ntherange 1 mm < ¢<5mm valid only for rqunds. The mechanical properties of non-round bars with thickj

nitial annealing treatment may be omitted if the conditions for prévious hot working and subsequent coolfng have be
that the requirements for the final mechanical properties.of'the product and the resistance to intergranylar corrosi
fined in ISO 3651-2 are obtained. For further information‘see 1SO 16143-2.

Elongation As is valid only for dimensions of 5 mmand above. For smaller diameters, the minimum elongdtion has to

hesses <5 mm

en
on

be
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Table 14 — Mechanical propertiesa for bright bars of heat treated martensitic and
precipitation-hardening stainless steelsb in conditions +2H, +2B, +2G or +2P

Mechanical properties
Thickness Annealed Quenched + tempered
Steel name tc R Heat-treat R Ase KV3
m HBd eartrear p0,2 R % J
mm MPa max. | ment condi- MPa M;’na min. min.
max. tion min.
(long) (tr) | (long) | (tr)
Martensitic steels
< 10f 880 261 550 700 to 1000 9 - - b‘ -
N
10<t<16 880 261 500 700 to 1000 9 - Al e
X12Cr13 16 <t<40 800 234 +QT650 450 650 to 930 10 - O-\Z*y -
7
40<t<63 760 222 450 650 to 880 10 kN I\ 25 -
63 <t<160 730 213 450 650 to 850 15 ~ & 25 -
< 10f 880 261 550 700 to 1000 8(‘\ . - -
\4
10<t<16 880 261 500 700 to 1000 \® - - -
-
X12CrS13 16 <t<40 800 234 +QT650 450 650 to 930 S\\ 10 - - -
40<t<63 760 222 450 650 tow 10 - - -
63 <t<160 730 213 450 650@M 12 - - -
<10f 910 269 600 7 1000 8 - - -
\V
10<t<16 910 269 550 ?SO to 1000 8 - - -
X20Cr13 16 <t<40 850 252 +QT700 500&“ 700 to 950 10 - 25 -
40<t<63 800 234 ﬁ 700 to 900 12 - 25 -
4
63 <t<160 760 222 ~\\ 500 700 to 850 13 - 25 -
<10f 950 280 \O 700 900 to 1050 7 - - -
10<t<16 950 280 .\C\)E 650 900 to 1150 7 - - -
X30Cr13 16 <t<40 900 266 T850 650 850 to 1100 9 - 12 -
40<t<63 840 24% ¢ 650 850 to 1050 9 - 12 -
k‘
63 <t<160 800 ’.® 650 850 to 1000 10 - 15 -
<10f 1059.\SJ311 750 850 to 1100 7 - - -
10<t<16 \1@@"} 311 700 850 to 1100 7 - - -
X17CrNil6- 16 <t<40 e 00 296 +QT800 650 800 to 1050 9 - 25 -
40<ts< 60:,\) 950 280 650 800 to 1000 12 - 25 -
N

63 < 5&&0’ 950 280 650 800 to 950 12 - 16 -
@{ 880 280 580 700 to 980 7 - - -
&}6: t<16 880 280 530 700 to 980 7 - - -
x14crs17 | “P 16<c<40 800 250 +QT650 500 650 to 930 9 - - -
40<t<63 760 230 500 650 to 880 10 - - -
63 <t<160 730 220 500 650 to 850 10 - - -
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Table 14 — (continued)

Mechanical properties

Thickness Annealed Quenched + tempered
Steel name tc R Heat-treat R Ase KV;
m HB d eat-treat- 10,2 R % ]
mm MPa max, | mentcondi- MPa Mga min. min.
max. tion min.
(long)) (tr) | (long) (tr.)
Precipitation-hardening steels
< 10f 1200 355 600 900 to 1100 10 - - -
10<t=<16 1200 390 600 900 1to 1100 10 - - -
16 <t<40 1200 355 +P800 520 800 to 1050 12 - 75 -
40<t<63 1200 355 520 800 to 1000 18 ' 75 -
X5CrNiCuNb16-4
63 <t<160 1200 355 520 800 to 950 18 - 75 -
<100 - - +P930 720 930 to 1100 12 - 10 -
<100 - - +P960 790 960 to 1160 10 - - -
<100 - - +P1070 1000 1070 to 1270. 10 - - -

agrepd upon at

b ncluding cut lengths from wire.

c WVidth across flats for hexagons.

the time of order.

a  Lower dimensions are usually cold drawn and higher dimensions are usually peeled.

d n case of dispute, the tensile strength values are the decisive factar,

e Elongation As is valid only for dimensions of 5 mm and above. For smaller diameters, the minimum elonga

f ntherange 1 mm<¢<5mmvalid only for rounds. The mechanical properties of non-round bars with thickj
havelto be agreed at the time of enquiry and order.

tion has to be

hesses <5 mm

© IS0 2014 - All rights reserved
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Table 15 — Mechanical properties for bars at room temperature of steels in the
cold work hardened (+2H) condition

0,2 %-proof strength 0,2 %- . Elongation
Steelname level proof strength Tensile strength after fracture
Rpo,2 A
y Rm
MPac MPa*) %
min. min.
Austenitic grades
+CP350b 350 700 to 850 20
X2CrNi18-9
+CP5002 500 800 to 1000 12
+CP350b 350 700 to 850 20
X10CrNiS181-9
+CP5002 500 800 to 1000 12
+CP350b 350 700 to 850 20
X5CrNi18-10
+CP5002 500 800 to 1000 12
+CP350b 350 700 to 850 20
X6CrNiTi18410
+CP5002 500 800 to 1000 12
+CP350b 350 700 to 850 20
X2CrNi19-11
+CP500a 500 800 to 1000 12
+CP350b 350 700.fe 850 20
X2CrNiMo17-12-2
+CP5002 500 800 to 1000 12
+CP350b 350 700 to 850 20
X5CrNiMo17-12-2
+CP5002 500 800 to 1000 12
+CP350b 350 700 to 850 20
X6CrNiMoTi17¢12-2
+CP5002 500 800 to 1000 12

a  Maximurh diameter for this 0,2-proof strength level shall'be agreed at the time of enquiry and order; it should npt be
greater than 5 mm.

b Maximurh diameter for this 0,2-proof strength level'shall be agreed at the time of enquiry and order; it should npt be
greater than B5 mm.

¢ 1MPa=1N/mm?2.
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Table 16 — Tolerance classes for rounds, squares and hexagons

Nominal thickness mm Tolerance class to ISO 286-22
h6 h7 h8 h9 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 0,084 0,130 0,210
30<t<50 0,016 0,025 0,039 0,062 0,100 0,260 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 0,169 0,250 0,400
180 <t < 250 0,029 0,046 0,072 0,115 0,185 0,290 0,460
a  The above deviation values are negatively dispesed about the nominal
dimgnsion. For example, a 20 mm nominal diameter having a tolerance claps h9 s

20 mm + 0, - 0,052 mm or 19,948/20,000 mm.

© IS0 2014 - All rights reserved
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Table 17 — Tolerances for drawn flats

Width Deviation [SO 286-2
mm mm mm Class
ws<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
\V‘
100 w <150 +0,50 -0,50 _
150 qw < 200 +1,00 ~1,00 ol
\V
200 4w <300 +2,00 -2,00 A
300 w < 400 +2,50 -2,50 °
N4
400 qw <500 +1% -1% _0O
Thi¢kness Deviationa &‘{O
\Y
nm mm Z o)
34t<6 +0 -0,075,£)" hil
6<t<10 +0 -0,099, hil
104¢<18 +0 —0hd hil
18 4 £<30 +0 205013 hil
30 4 £<50 +0 oY -016 h11
50 4 ¢ < 60 +0 019 hi1
60 4 £< 80 +0 4V -0,30 h12
“CN
80 <|t < 120 0 N\ ~0,35 h12
120 4 £< 140 v0 ~0,40 h12
a  The tolerpnces in this table apply to low Y&}n (C<0,20 %) and low carbon free-cutting steels only. For all other steels,
deviation incjeases to 150 % of the mentioneditolerance class.
O\J
o
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Table 18 — Types of length and length tolerances

Length Length tolerance
Type of length To be stated on order
mm mm
manufacturing 3000 to 9000 +500 length
lengtha
3000
stock lengtha or 8’ :ggg e.g. stock 6000
6000 ’
cut to length up to 9000 cor.resporlldmg to §p.ec1f1ca- length and tolefance
tions with + 5 minimum
a  fhort bars: each bundle may contain a percentage of short bars.
- Dirpensions < 25 mm: the percentage is 5 % maximum, the length of these short bars being at the minimum fwo thirds the
nomjnal length ordered.
- Dirpensions > 25 mm: the percentage is 10 % maximum, with the same restriction on the minimum length.
If agleed at the time of enquiry and order bright products are delivered without any short bars.
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Table 19 — Deviation from straightnessa

Nominal Deviation
Product form Steel group di . max.
imension
mm
<0,25%C 1,0
Rounds > 0,25 % C, alloy steels, quenched and tempered steels 1,5
stainless steels 1,0
<0,25%C t<75mm 1,0
> 0,25 % C, alloy steels, quenched and tempered steels t<75mm 2,0'\
Squares arld stainless steels t<75mm (\{,ﬁw
hexagong <0,25%¢C e>75mm | L5
20,25 % C, alloy steels, quenched and tempered steels t>75mm "\\O 2,5
T
stainless steels t>75 erQ.’b 1,5
O\o on width:
<0,25%C Q 1,5
K 0 mm
> 0,25 % C, alloy steels, quenched and tempered steels 'e) 1,5
stainless steels ~% 1,5
. QV on thickngss
<025%¢C R 15
S w<120 mm
2 0,25 % C, alloy steels, quenched and tempered steels 2,0
Y
stainless steels ‘\\\ 2,0
* on widtH
<025%C  ~ w =120 mm 15
> 0,25 % C, alloy steels, quenchm}fd tempered steels w/t<10:1 2,0
stainle;s\‘lé‘éls 2,0
Flats \
L on thicknefss:
r\‘%ﬁ%c w2120 mm 2,0
>0,25% C, alloy@t}és, quenched and tempered steels w/t<10:1 2,5
f.p ° stainless steels 2,5
o’ on width
{)Q <0,25%C w =120 mm 2,0
/@5 % C, alloy steels, quenched and tempered steels w/t210:1 2,5
é stainless steels 2,5
A\?\ on thickness:
% <0,25%C w>120mm 2:5
20,25 % C, alloy steels, quenched and tempered steels w/tz10:1 3,0
stainless steels 3,0
a  For the method of evaluating straightness see Annex D.
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Table 20 — Test conditions for the verification of the requirements given in Tables 4 to 16

Amount of testing
. Test unita Number of b Sampling and Test method to
No. Requirements sample prepa- be used
samples per test ration
< tests per sample
unit
The cast analysis is given by the manu-
1 Chemical composition C facturer (m); for product analysis see 1SO 14284 ISO/TR 9769¢
C.7 (0)
2 Mechanical properties
1 As-rolled and peeled C+D 1 1 tensile (m)
42 Cold drawn C+D 1 1 tensile (m)
Quenched and tempered and 1 tensile (m) ]
23 peeled and Cold drawn and C+D+T 1 and 'Iies%sggszsid
hed and t d 3CVN -
quenched and tempere (m) 50977
Quenched and tempered and . Impact test
1.4 cold drawn C+D+T 1 1 tensile (m) 1SO 148-1
Solution annealed, annealed,
quenched and tempered or 1 tensileAm)
2.5 precipitation hardened and C+D+T 1 and
cold drawn or peeled (only for 3 CVN (o)
stainless steels)
§ Hardnesse
1 As-rolled and peeled C+D 1 1 (m) Brinell hard-
IS0 6506-1 ness test
3.2 Heat-treated and peeled C+D+T 1 1 (m) ISO 6506-1
33 Heat-treated and cold drawn C+D+T 1 1 (m)
NOTH Verification of the requirements is only necessary if an inspettion certificate is ordered.

don

¢ Forroutine testing also other methods are available (e.g. spectrographic).

b Tests marked with an “m” (mandatory) shall'be carried out as specific tests. In all cases, those marked with an “o
(optional) shall be carried out as specific testsonly if agreed at ordering.

a  The tests shall be carried out separately for each castias 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 difference$ in thickness
t affect the properties.

“«.n

d n cases of dispute, the tensile testshall be carried out on proportional test pieces having a gauge length of .0 = 5,65 VS0,
wherte SO is the original cross-section‘area.

e Unless otherwise agreed@t'the order the manufacturer decides whether to use the tensile test or hardness test. In the
caselof dispute the tensile téstshall be done.
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Dimensions in millimetres

d =252

=252 t>25
w>t w> |
W
W
~TN j
-+ —r*\/rf—d/\—— ~ // F\\ —
N { ) N
N~ ~
& 12,5
A. .
w
W
‘A
C
oA WA+t
g | w
o
12,5 125

tensile test piece
notched|bar impagt.test piece

round and simila#sshaped sections

rectangular‘and square sections

Sample

Rough specimen

Test piece

For small products (d or w < 25 mm), the test piece shall, if possible, consist of an un-machined part of the bar
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)

8:2014(E)

Steel grades and chemical composition according to ISO 630-2,
ISO 683-1, ISO 683-2, ISO 683-3, ISO 683-4 and ISO 1614 3-2

The
the

nternational Standards ISO 630-2, ISO 683-1, ISO 683-2, .ISO 683-3, SO 683-4 and ISO1

ccording to
6143-2.

Table A.1 — Steel grades and chemical composition (cast analysis) of generakengineering bright
steels (for information only - chemical composition as listed in ISO 630-2,1S0 683-1)
Steel grades according to ISO 630-2
%, mass fractiona
C in % max. for nominal product thick-
Stefl name ness
Si Mn B Sc Nd Cue Others
mm
t<16 16 <t<40 40<t<100
§235B 0,17 0,17 0,20 - 1,40 0,040 0,040 | 0,012 0,55 -
355D 0,20 0,20 0,22 0,55 1560 0,030 0,030 - 0,55 -
Steel gradesa¢ccording to ISO 683-1
Stebl name %, miass fractiona b
C Sif Mn P S Cr Mo Ni Cu Cr+ Mo+Ni
C25 0,22t00,29 | 0,10to0 0,40 0,40 to0 0,70 0,045 0,045 0,40 0,10 0,40 0,30 0,63
C30 0,27t00,34 | 0,10t0o 0,40 | 0,50t0 0,80 0,045 0,045 0,40 0,10 0,40 0,30 0,63
C35 0,32t0 0,39 | 0,10to 0,40 0,50.t0/0,80 0,045 0,045 0,40 0,10 0,40 0,30 0,63
C40 0,37t0 0,44 | 0,10to0 0,40 0y50 to 0,80 0,045 0,045 0,40 0,10 0,40 0,30 0,63
C45 0,42t0 0,50 | 0,10to 0,40 0,50 to 0,80 0,045 0,045 0,40 0,10 0,40 0,30 0,63
C50 0,47 to 0,55 | 0,10 to'0,40 0,60 to 0,90 0,045 0,045 0,40 0,10 0,40 0,30 0,63
C60 0,57t0 0,65 | 0,20t6°0,40 0,60to0 0,90 0,045 0,045 0,40 0,10 0,40 0,30 0,63

of su

Elemgnts not quoted shall not be“intentionally added to the steel without the agreement of the purchaser, other than for th
finisl}ing the heat. All reasofiable precautions should be taken to prevent the addition, from scrap or other material used i1}

h elements which affect’the hardenability, mechanical properties and applicability.

E purpose of
manufacture,

a

b

C

d

e

f

morphology)or lead additions may be available on request. In the first case, the upper limit of the Mn-co|
incrgased by 0,15 %.

Maximum values Unless indicated otherwise.

bteels with,improved machinability either by higher sulfur levels up to about 0,10 % S (including contr

Forlong products, the max. S content may be increased for improved machinablility ba 0,005 % by agreem

lled sulphide
ntent may be

bntif the steel

is treated to modily the sulphide morphology and 1f the chemical composition shows min 0,0020 % Ca.

The maximum value for nitrogen does not apply if the chemical composition shows a minimum total

0,020 % or, alternatively, minimum 0,015 % acid soluble Al or if sufficient other N-binding elements are present. In this case,
the N-binding elements shall be mentioned in the inspection document.

Cu content above 0,40 % can cause hot shortness during hot forming.

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

Al content of

© IS0 2014 - All rights reserved
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Table A.2 — Steel grades and chemical composition (cast analysis) of free-cutting bright steels
(for information only - chemical composition as listed in ISO 683-4)

%, mass fraction a
Steel name
C Si | Mn P | S Pb
Steels not intended for heat treatment
9520 0,13 0,05b 0,60to0 1,20 0,11dc 0,15t0 0,25 -
11SMn30 -
0,14 0,05b 0,90t0 1,30 0,11¢ 0,27 to 0,33
11SMnPb30 0,20to 0,35
11SMn37 =
0,14 0,05b 1,00 to 1,50 0,11c 0,34 to0 0,40
11SMnPb37 0,20 to4],35
Case-hardening steels
10S20 -
0,07 to 0,13 0,40 0,70 to 1,10 0,060 0,15t0 0,25
10SPb20 0,20 to (,35
15SMn13 0,12t0 0,18 0,40 0,90 to 1,30 0,060 0,08:t0.0,18 -
17SMn20 0,14 to0 0,20 0,40 1,20 to 1,60 0,060 0,15 to 0,25 -
Steels for quenching and tempering
35520 -
0,32t0 0,39 0,40 0,70 to 1,10 0,060 0,15 to 0,25
35SPb20 0,15to0 d,35
36SMn14 _
0,32t00,39 0,40 1,30 to 1,70 0,060 0,10t0 0,18
36SMnPb14 0,15to0 d,35
35SMn20 -
0,32t0 0,39 0,40 0,90 to\1;40 0,060 0,15t0 0,25
35SMnPb20 0,15 to 0,35
38SMn28 -
0,35t0 0,40 0,40 1,20 to 1,50 0,060 0,24t0 0,33
38SMnPb28 0,15t0 (,35
44SMn28 -
0,40 to 0,48 0,40 1,30 to 1,70 0,060 0,24 to 0,33
44SMnPb28 0,15to0 d,35
46S20 -
0,42 t0 0,50 0,40 0,70 to 1,10 0,060 0,15t0 0,25
46SPb20 0,15to d,35
Elements not gpoted in this table 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 shall be taken to prevent the addition of such elements from scrap or other
materials used|in manufacture which affect the mechanical properties and applicability. However, if agreed, the manufacturer may 4dd
elements such fis Ca, Se, Te, etc. for the pritpose of improving the machinability. These elements have to be reported in the inspectio
document.
a  Maximurh values unless otherwise indicated.
b Since silifon has an adyerse effect on machinability, it is not intentionally added to specified limits, but if the formation
of special oxifles is guaranteed, a Si-content of 0,10 % to 0,40 % may be agreed.
¢ Atthetinje of enqliiry and order, it may be agreed that either a grade with 0,06 % to 0,11 % P or a grade with max. 0,05 %
P shall be del{veréd.

42
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Table A.3 — Steel grades and chemical composition (cast analysis) of bright steels for case

hardening (for information only - chemical composition as listed in ISO 683-3)

%, mass fractiona b,

Steel name
C Si Mn | P | S Cr | Mo | Ni | Cu | Others
Non-alloy steels for case hardening
C10E 0,035
0,07t00,13 | 0,15t0 0,40 { 0,30t0 0,60 | 0,025 0,40 0,10 0,40 0,30 -
C10R 0,020 to 0,040
C15E 0,035
ﬂ'1 2to ﬂ'1 g n'1 Sto n'A.ﬂ n,'zn to (\'An n_n')': n_An 0,1 Q ﬂ'Aﬂ n,Qﬂ —
C15R 0,020 to 0,040
C16E 0,035
0,12t0 0,18 | 0,15t0 0,40 | 0,60t0 0,90 | 0,025 0,40 0,10 0,40 0,30 -
C16R 0,020 to 0,040
Alloy steels for case hardening
0Cr4 0,035 090 to
0,17t00,23 | 0,15t0 0,40 | 0,60t0 0,90 | 0,025 ’1 20 - - 0,40 -
20CrS4 0,020 to 0,040 ’
14MnCr5 0,035 0,80 to
0,14t0 0,19 | 0,15t0 0,40 | 1,00to 1,30 | 0,025 '1 10 - - 0,40 -
16MnCrS5 0,020 to 0,040 ’
2(QMnCr5 0,035 %00 to
0,17t00,22 | 0,15t0 0,40 | 1,10to 1,40 | 0,025 ’1 30 - - 0,40 -
20MnCrS5 0,020 to 0,040 4
24LrMo4d 0,035
0,200 0,27 | 0,10 t0 0,40 | 0,60t0 0,90 | 0,025 000t 1 043t 1 040 -
24(¢rMoS4d 0,020 to 0,040 ’ 4
20N|CrMo2-2 0,035
0,17t00,23 | 0,15t0 0,40 | 0,65t0 0,95 | 0,025 03510 1 05t ] 040101 0,40 -
20NifrMoS2-2 0,020 to 0,040 ’ ’ ’
. 1,50to | 0,25to | 1,40to
18CfNiMo7-6 | 0,15t00,21 | 0,15t00,40 | 0,50t0 0,90 | 0,625 0,035 1.80 0.35 1,70 0,40 -
Elempnts not quoted shall not be intentionally added tojthe’steel without the agreement of the purchaser, other than for the purpose of
finisling the heat. All reasonable precautions should®e'taken to prevent the addition, from scrap or other material used iff manufacture,
of su¢h elements which affect the hardenability, mechanical properties and applicability.
a  Maximum values unless indicated otherwise.
b $teels with improved machinapility either by higher sulfur levels up to about 0,10 % S (including contrglled sulphide
morphology) or lead additions nray-be available on request. In the first case, the upper limit of the Mn-coptent may be
incrgased by 0,15 %.
c bteels may be supplied@ith a lower silicon content. In this case, alternative means of deoxidation shall bq used.
d  Thisgrade differs ferm25CrMo4 for quenching and tempering concerning the chemical composition and th¢ requirement
on fihe grain structuse.
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Table A.4 — Steel grades and chemical composition (cast analysis) of bright steels for quenching
and tempering (for information only - chemical composition as listed in ISO 683-1 and ISO 683-2)

%, mass fractiona b
Steel name
C | Si Mn | P S | Cr | Mo | Ni | Cu | Cr+Mo+Ni
Non-alloy steels for quenching and tempering
C25E 0,035
0,220 0,29 | 0,10t0 0,40 | 0,40 t0 0,70 | 0,025 040 | 010 | 040 | 0,30 0,63
C25R 0,020 to 0,040
C30E 0,035
ﬂ")’7 to n,QA. ﬂ'1 Oto f\‘An ﬂ"—:n o n'Qn ﬂ'f\?: n'A.ﬂ n,1n ﬂ,Aﬂ nl')ﬂ n' 3
C30R 0,020 to 0,040
C35E 0,035
0,320 0,39 | 0,10t0 0,40 | 0,50t0 0,80 | 0,025 040 | 010 | 040 | 0,30 0,63
C35R 0,020 to 0,040
C40E 0,035
0,37t0 0,44 | 0,10t0 0,40 | 0,50 t0 0,80 | 0,025 040 | 010 | 040 |~.6,30 0,63
C40R 0,020 to 0,040
C45E 0,035
0,420 0,50 | 0,10t0 0,40 | 0,50 t0 0,80 | 0,025 040 | 010 | 040 | 0,30 0,63
C45R 0,020 to 0,040
C50E 0,035
0,47 t0 0,55 | 0,10 to 0,40 | 0,60 t0 0,90 | 0,025 040 | 00| 040 | 0,30 0,63
C50R 0,020 to 0,040
C60E 0,035
0,570 0,65 | 0,10t0 0,40 | 0,60 to 0,90 | 0,025 049 | 010 | 040 | 030 0,63
C60R 0,020 to 0,040
28Mn6 0,25t00,32 | 0,10 to 0,40¢ | 1,30 to 1,65 | 0,025 0,035 040 | 010 | 040 | 0,30 0,63
36Mn6 0,330 0,40 | 0,10 to 0,40¢ | 1,30 to 1,65 | 0,025 0,035 040 | 010 | 040 | 0,30 0,63
42Mn6 0,39t0 0,46 | 0,10 to 0,40¢ | 1,30 to 1,65 | 0,025 0,035 040 | 010 | 040 | 0,30 0,63
Alloy steels for quenching\and tempering
0,300 0,37 | 0,10 to 0,40¢ | 0,60 to 0,90 | 0,025 5 - - 0,40 -
34CrS4 0,020t00,040 | L
37Cr4 0,035 090 to
0,34t0 0,41 | 0,10 to 0,40¢ | 0,60 to 0,00-{ 0,025 o0 - - 0,40 -
37CrS4 0,020t00,040| L
0,380 0,45 | 0,10 to 0,40¢ |0'60t0 0,90 | 0,025 0 - - 0,40 -
41CrS4 0,020t00,040| L
25CrMo4 0,035
0,22 100,29 | 0,10 te.040¢ | 0,60 t0 0,90 | 0,025 Ofgg‘) 0'01350 - 0,40 -
25CrMoS4 0,020t00,040| L :
34CrMo4 0,035
0,30 to 0,37 46:10 to 0,40¢ | 0,60 t0 0,90 | 0,025 0'19%0 0'01350 - 0,40 -
34CrMoS4 0,020t00,040 | 1 :
42CrMo4 0,035
0,38.6.0.45 | 0,10 to 0,40¢ | 0,60 to 0,90 | 0,025 Of%" 0'01350 . 0,40 .
42CrMoS4 0,020t00,040| L :
50CrMo4 | |@/46t00.54 | 0.10t00.40c| 0.50t00.80 | 0.025 0.035 090to | 0,15t0 | _ 040 -
1520 0730
51CrV4 | 047100,55 [ 0,10t00,40¢ | 0,60t01,00 [ 0,025 | 0025 | *O010 | - - 040 | ViRt
. 0,90to | 0,15to | 0,90 to
36CrNiMo4 | 0,320 0,40 | 0,10 to 0,40¢ | 0,50 to 0,80 | 0,025 0,035 120" | a0 | 20| 040 -
. 1,30to | 0,15to0 | 1,30 to
34CrNiMo6 | 0,300 0,38 | 0,10 to 0,40¢ | 0,50 to 0,80 | 0,025 0,035 070 | oa0 | g0 | 040 -

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 %.

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

44 © ISO 2014 - All rights reserved
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Table A.4 (continued)
%, mass fractiona b
Steel name
C Si Mn P S Cr Mo Ni Cu Cr+Mo+Ni
30CrNiMo8 | 0,26 t0 0,34 | 0,10 to 0,40¢ | 0,50 to 0,80 | 0,025 0,035 1’28%0 0'03(5)50 1'28%0 0,40 .

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

teels with improved machinability either by higher sulfur levels up to about 0,10 % S (including contr

lled sulphide

morj
incre

¢ fteels may be supplied with a lower silicon content. In this case, alternative means of deoxidation shall b

hology) or lead additions may be available on request. In the first case, the upper limit of the Mnico

ased by 0,15 %.

ntent may be

used.
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