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Foreword

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

The proce
described
different t}

lures used to develop this document and those intended for its further maintenanee
n the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed fof
rpes of ISO document should be noted. This document was drafted in accordance ‘with

editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

ISO draws

attention to the possibility that the implementation of this document mayvinvolve the

are
the
the

use

of (a) patemt(s). ISO takes no position concerning the evidence, validity or applicability of any claimed

patent rig}
notice of (3
cautioned

ts in respect thereof. As of the date of publication of this document, ISO had not recei
) patent(s) which may be required to implement this document. However, implementers
fhat this may not represent the latest information, which may be‘obtained from the pa

database
such pate

Any trade
constitute

For an ex]
expression
the World
WWW.iS0.0

o

ailable at www.iso.org/patents. ISO shall not be held responsible for identifying any o
rights.

hame used in this document is information given for the‘convenience of users and does
hn endorsement.

planation of the voluntary nature of standard$,*the meaning of ISO specific terms
s related to conformity assessment, as well as information about ISO's adherence
Trade Organization (WTO) principles incthe Technical Barriers to Trade (TBT),
g /iso/foreword.html.

This docul
treatable a

This first ¢
has been tg

The main d

ISO 68
steels;

three 4
martel

definit]

ment was prepared by Technical Gammittee ISO/TC 17, Steel, Subcommittee SC 4, K
hd alloy steels.

chnically revised.
hanges are as follows:

3-18 was split intp,ISO 683-7 for non-alloy and alloy steels and into ISO 16143-4 for stain

ustenitic-steel grades, three austenitic-ferritic steel grades, two ferritic steel grades and
isitic steelgrades were added;

ior for out-of-round was modified with two new definitions on ovality and out-of-shape;

ved
are
fent
- all

not

and
to
see

leat

dition of ISO 16143-4, together with ISO 683-7, cancels and replaces ISO 683-18:2014, which

less

fwo

editorial revision.

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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Stainless steels for general purposes —

Part 4:
Bright products

1

Thi
steq
inte

Scope

5 document specifies the technical delivery requirements for bright products made ¢
Is in the form of bars in the drawn, peeled/turned or additionally ground corndition ay
nded for mechanical purposes, for example for machine parts, and/or for usesat high td

including creep-resistant applications.

NO']
mer]
fron

2

Thd
con
und

ISO

ISO
Par

ISO
test

ISO
ISO

ISO
on d

ISO
quaq

ISO

E1 Bright steel products made of corrosion-resistant stainless steel _are manufactured
tioned in ISO 16143-2, and bright steel products intended for high-temperature purposes are m
h steels mentioned in ISO 4955.

Normative references

following documents are referred to in the text in Such a way that some or all of th
Stitutes requirements of this document. For dated réferences, only the edition cited 3
ated references, the latest edition of the referenced"document (including any amendmen

148-1, Metallic materials — Charpy pendulumsimpact test — Part 1: Test method

286-2, Geometrical product specifications (GPS) — ISO code system for tolerances on lin
t 2: Tables of standard tolerance classes and limit deviations for holes and shafts

377, Steel and steel products —(Lgcation and preparation of samples and test pieces for
ing
404, Steel and steel products — General technical delivery requirements

4885, Ferrous materials'— Heat treatments — Vocabulary

4948-1, Steels —~Classification — Part 1: Classification of steels into unalloyed and alloy 3
hemical composition

ity classes and main property or application characteristics

4955, Heat-resistant steels

f stainless
id they are
mperature

from steels
hinufactured

Pir content
pplies. For
[s) applies.

ar sizes —

imechanical

teels based

4948-2,Steels — Classification — Part 2: Classification of unalloyed and alloy steels according to main

ISO
ISO

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

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

[SO 6892-2, Metallic materials — Tensile testing — Part 2: Method of test at elevated temperature

ISO
ISO

6929, Steel products — Vocabulary

10474, Steel and steel products — Inspection documents

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

ISO

©IS

15510, Stainless steels — Chemical composition
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ISO 16143-2, Stainless steels for general purposes — Part 2: Corrosion-resistant semi-finished products,
bars, rods and sections

3 Term

s and definitions

For the purposes of this document, the terms and definitions given in ISO 377, ISO 4885, ISO 4948-1,
1SO 4948-2, IS0 4955, ISO 6929, ISO 14284, ISO 15510, ISO 16143-2 and the following apply.

[SO and IEC maintain terminology databases for use in standardization at the following addresses:

— ISO OI }iuc IUI UVVbills p}atf\u I, ani}d‘U}C a‘C }lttub-/[IVV \'AY VV.ibU-Ul K/’U‘UU

— IEC Elgctropedia: available at https://www.electropedia.org/

31

bright prdduct

drawn or peeled/turned product with smoother surface quality and better dimensional accurac in
comparisoh to hot-rolled product

3.2

drawn prgduct

product off various cross-sectional shapes obtained, after descaling, by‘cold drawing of a hot-rofled
product, OI a drawing bench (cold formation without removing material)

Note 1 to enptry: This operation gives the product special features witlirespect to shape, dimensional accufacy
and surface|finish. Products in lengths are delivered straightened, products of small cross-section may alsp be
supplied in foils.

3.3

peeled/turned product

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

Note 1 to entry: This operation gives the bar special features with respect to shape, dimensional accuracy

surface fini
rolling defe

34
product in
ground prg
drawn or |
grinding o1

3.5
thickness
nominal di

bh. The removal of metal is carried~eut in such a way that the bright product is generally free f
'ts and surface decarburizationt

the ground condition
duct
pbeeled/turned round bar given an improved surface quality and dimensional accuracy
by grinding.dnd polishing

mension of the product

and
rom

Noteltoe

a)
b)
c)

d) thesho

©ry - T Irotc rireoros

the diameter in the case of rounds;
the lateral length in the case of squares;

the width over flats in the case of hexagons;

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

For special sections, 'thickness' shall be defined at the time of enquiry and order.

© IS0 2023 - All rights reserved
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3.6

ovality

difference between the smallest and largest dimension measured across the pairs of opposing points at
a common cross-section

3.7
out of shape
deviation from the nominal section profile

EXAMPLE Parallelism, perpendicularity and twist.

3.8
ruling section

that section for which the specified mechanical properties apply
Not¢ 1 to entry: Independent of the actual shape and dimensions of the cross-section of the product, the size of its
rulipg section is always given by a diameter. This corresponds to the diameter of an “equivalent rour|d bar”. That
is a found bar which will show the same cooling rate as the actual ruling section of-the product con¢erned at its
position for taking the test pieces, when being cooled from austenitizing temperature.

3.9
stajnless steel
steg¢l with at least 10,5 % (mass fraction) Cr and a maximum of 1,2'% (mass fraction) C

Noteg 1 to entry: For the classification of stainless steels according#o their structure, composition andfapplication,
see [SO 15510:2014, Annex C.

[SOPRCE: ISO 15510:2014, 3.1]

4 |Classification and designation

4.1 Classification
The classification of the relevant ste€l grades is allocated in accordance with ISO 4948-1 and SO 4948-2.
Stainless steels covered by thissxdocument are further classified according to their structurefinto

— |austenitic steels,

— |austenitic-ferritic steels,
— |ferritic steelss

— |martensiticsteels, or

— |precipitation-hardening steels.

4’-2 Dcaisuatiuu

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

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

©1S0 2023 - All rights reserved 3
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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);

c) the dirpensions and tolerances of the product, see 7.6 and Table 3 and Tables 11 to 13;
d) areference to this document, i.e. ISO 16143-4:2023;
e) the designation of the steel grade;

f) if for the relevant steel more than one heat treatment condition is possible (forthe martensitic and
precipjtation hardening steels of Table 7), the symbol for the desired heat treatment conditiong;

g) the desired condition (see symbols in Table 2) for steel grades ordered aceording to Tables 5 to [/ or
the cold worked hardened condition for steel grades ordered accordingto Table 8;

h) standdqrd designation for a test report 2.2 or, if required, any othertype of inspection document in
accordance with I1SO 10474.

5.2 Options/Supplementary or special requirements
A number If options are specified in this document and listed below.

a) reference testing for products used in the quenched and tempered condition, only for martengitic
and precipitation hardening steels ordered in.the annealed condition (see 8.3.1 and C.2);

b) non-dgstructive testing (see 7.5 and C.3);

c) the digposition of tolerances in accordance with 7.6 and C.4;

d) bar enfl conditions may be specified at the time of enquiry and order in accordance with C.5;
e) produgt analysis (see 7.2, Tablé 1 and C.6);

f) any refuirement to spécidal marking (see Clauses 10 and C.7);

g) any additionally requirement concerning the surface condition, i.e. ground surface +G or polighed
surface +PL fordound bars (see 6.2.2 and Table 3);

h) surfacg quality class if another than the standard class is requested (see 7.6 and Table 4);

i) verificatign of the cfrqighfnpcc (cpp 76 Tables 12 and 13 and Annex n);

j) impact test at a temperature lower than room temperature (see 9.2.2).

4 © IS0 2023 - All rights reserved
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5.3 Ordering example

3 tround bars with nominal diameter 80 mm, tolerance h8, stock length 6 000 mm made of steel grade
X5CrNi18-10 according to this document in process route +2G, surface quality class 3 and a certificate
3.1 as specified in ISO 10474.

3 tround bars 80 h8 x stock 6 000
steel grade ISO 16143-4 - X5CrNi18-10+2G

Inspection certificate ISO 10474 - 3.1

6 |Manufacturing process

6.1l General

Theg manufacturing process of the steel and of the products is, withthe restrictions giyen by the
reqpirements in 6.2 and 6.3, left to the discretion of the manufacturer:

6.2 Treatment and surface condition at delivery

6.2{]1 Treatment condition

The treatment and heat-treatment condition (if any) at the time of delivery shall confori with the
confdition agreed in the order and shall be one of the conditions indicated in Table 2.

6.2{2 Surface conditions

The surface condition and the tolerance classes on bright steel products shall conform with Table 3.
Onq of the classes written in brackefs can be agreed at the time of enquiry and order if requefsted by the
purghaser.

6.3| Traceability of the(cast

Each product 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 requirements foncerning
chemical composition and mechanical properties are shown in Table Z.

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

Further steel grades are suitable for manufacturing bright products listed in other standards, e.g.
ISO 15510. They can also be used, but in this case the mechanical properties shall be agreed at the time
of enquiry and order.

7.2 Chemical composition

The chemical composition of the steels determined by the cast analysis, shall conform to ISO 16143-2
and ISO 4955. The grades and the chemical composition of the steels are also listed for information in
this document, see Annex A.

© IS0 2023 - All rights reserved 5
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Permissible deviations between the limiting values for cast analysis and the values for product analysis
are given in the corresponding table of ISO 16143-2 and ISO 4955. The product analysis shall be carried
out when specified at the time of enquiry and order (see C.6).

7.3 Mechanical properties

For steels ordered in one of the treatment conditions in Table 2, the requirements for mechanical
properties specified in Tables 5 to 7 apply (except for stainless steel bars ordered in condition +2D for
which the mechanical properties are to be found in ISO 16143-2 and ISO 4955). The mechanical property
values given in Tables 5 to 7 apply to test pieces that have been taken and prepared in accordance with

Figure 1.

For stainleps steel bars which are intentionally cold work hardened in order to increase their ©;2<pfoof

strength td
For these p

An impact
properties

a specific level, the mechanical properties at room temperature as specified in Table 8 ap
roducts, the mechanical properties are prime, with the condition a secondary, property.

test shall be performed for peeled/turned bars if mentioned in the tables of mechan
For cold drawn bars (+2H, +2H*2G. +2H*2P), requirements on impact tests can norm

not be performed since there are no reference values, unless impact test and Charpy values are agy

at the tim

b of enquiry and order. Additional requirements concerning the“impact energy and

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

the time of

7.4 Inte

enquiry and order.

rnal soundness

Where appropriate, requirements relating to the internal soundness of the products shall be agree

the time of]

enquiry and order (see C.3).

7.5 Sha

e, dimensions and tolerances

ply.

ical
ally
eed
the
d at

d at

d at
the
The
ons
the

The tolerance class on thickness (and width for flats) shall conform with the requirements agree
the time of enquiry and order and shall be in.accordance with Table 3. If there is no agreement on
tolerance dlass, the bright products are delivered with the standard tolerance class given in Table 3.
tolerance dlass and the corresponding tolerances are given in Table 9 for rounds, squares and hexag
and in Table 10 for drawn flats. Wheré&specified by the purchaser at the time of enquiry and order,
dispositior] tolerances specified in/Table 9 shall be in accordance with C.4.

Unless othgrwise agreed at the'time of enquiry and order, the length and the tolerance on length shall

be as speciffied in Table 11.

Maximum feviation frem-*ovality’ shall be not more than half the specified tolerance range and in
case never|above the \upper limit of the tolerance. Any requirements concerning out of shape maj
agreed at the time'of.enquiry and order together with the measurement method.

For the evalluation of straightness, automatic methods can be used at the discretion of the manufacty
Where specified at the time of enquiry and order and in cases of dispute, an agreed number of
shall be evaluated for straightness in accordance with one of the methods specified in Annex D. The
tolerances specified in Tables 12 and 13 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 and flats in widths >150 mm within a distance of 0,5 mm,
unless otherwise agreed. For widths >150 mm, sharp corners can specifically be ordered.

7.6 Surface quality

Bright products shall have a smooth, scale free surface. Bright products in the final heat-treated
condition shall be free from loose surface scale; their surface might be discoloured or darker. For
hexagons, squares, flats and profiles with special cross-sections, one cannot achieve - for manufacturing
reasons - the same quality of surface finish as for round cross-sections.

6 © IS0 2023 - All rights reserved
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Since surface discontinuities (cracks, overlapping, scale, isolated pores, pits, grooves, etc.) cannot be
completely avoided during manufacturing (hot and cold forming, heat treatments, handling and storage)
and since they are retained when drawing, agreements shall be made regarding surface quality. The
surface quality of the products shall be one of the classes in accordance with Table 4.

Cold drawn bars are normally delivered in class 1, while peeled/turned bars as well as ground/polished
bars are delivered in class 3. Different classes may be agreed at the time of enquiry and order.

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

pos

sible depth of surface discontinuities shall be agreed at the time of enquiry and order.

NO
COoV§

Sur
free

8
8.1

8.1

E Where automatic testing ol the suriace 1s applied, bU mm of each end of the bar 1S
red.

by manufacture' condition are only available in the peeled/turned and/or ground condi

Inspection

Testing procedures and types of documents

1 Products conforming with this document shall be ordered and delivered with

enq
issy

8.1
mu

a)
b)

8.1
ISO
car

In 4

1ns;Lection documents specified in ISO 10474. The type of decument shall be agreed upon at

iry and order. If the order does not contain any specification of this type, a test report
ed.

2 If, in accordance with the agreements made at the time of enquiry and order, a test
t be provided, this shall cover the following@nformation:

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

results of the cast analysis for allelements specified for the steel type concerned.

3 If, in accordance with.the agreements in the order, an inspection certificate 3.]
10474 is to be provided,(the specific inspections and tests described in 8.3 and Clausd
ied out and the results'shall be confirmed in the inspection certificate.

ddition, the inspection certificate shall cover:
confirmation that the material complies with the requirements of the order;
results efithe cast analysis for all elements specified for the steel type concerned;

the result of all inspections and tests ordered by supplementary requirements (see Ann

bt normally

face defects cannot be eliminated without removal of material. Products in the."technically crack

fions.

one of the
the time of
p.2 shall be

report 2.2

or 3.2 to
9 shall be

ex C);

8.2

other.

Frequency of testing

[the symbol letters or numbers relating the inspection certificate, test pieces and products to each

The amount of testing, the sampling conditions and the test methods to be applied for the verification of

the

©IS

requirements shall be in accordance with the prescriptions of Table 1.

02023 - All rights reserved
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Table 1 — Test conditions for the verification of the requirements given in Tables 5 to 8

(optional) sH

Cc

d  In cases
Sy, where S

For rouffine testing, other methods are also available (e.g. spectrographic).

Amount of testing ]
. Test unit? Number of Sampling |.p. ¢ 1ethod
No. Requirements and sample tob d
samples per tests per | preparation obeuse
test unit sample
The cast analysis is given by the See list
1 Chemical composition C manufacturer (m); for product |ISO 14284 in ISO/
analysis, see C.7 (0) TR 9769¢
2 Mechanical properties
2.1 Cold drawn or peeled C+D 1 1 tensile (m)
and heat treated TerfSil& testd
Annealed and cold : 1SO6893-1
2.2 drawn or peeled C+D+T 1 1tensile (m) ({50377
- Impact t¢st
Solution annealed, 1 tensile (m) [SO 14811
Huenched and tempered
2.3 C+D+T 1 and
and cold drawn or ¢
3 CVN (o)
peeled
3 Hardness®
Brinell hard-
3.1 Heat-treated and peeled C+D+T 1 1 (m) 1SO 6506-1 ness tedt
32 Heat-tr((eiated and cold C+D+T 1 1{m) ISO 6504-1
rawn
NOTE  Veifification of the requirements is only necessary if an inspection,certificate is ordered.
a  The tesfs shall be carried out separately for each cast as indicated by;C’, each dimension as indicated by 'D’, and gach
heat-treatment batch as indicated by 'T". Products with different thickness may be grouped if the differences in thickpess
do not affect the properties.
b Tests mprked with an “m” (mandatory) shall be carried out@s specific tests. In all cases, those marked with an “0”

all be carried out as specific tests only if agreed atordering.

of dispute, the tensile test shall be carried\out on proportional test pieces having a gauge length of L = 5,4
is the original cross-section area.

¢ Unless dtherwise agreed at the order, the manufacturer shall decide whether to use the tensile test or hardness test. In
the case of diispute the tensile test shall be done.

f For nonfinal thickness 216 mm, standard test pieces 10 mm x 10 mm shall be machined. For thicknesses <16 mm)the
test shall only be done if test pieces withjreduced widths and Charpy-V-notch (CVN) values are agreed at the time of engpiry
and order.

8.3 Spetific inspection and testing

8.3.1 Verification'of the mechanical properties

For steels prdered in one of the process routes in Table 2, the mechanical properties shall be veriflied.
For martehstte—and—precipitation-hardening—{see—Table——ordered—in—the—annealed—econdition;- the

requirements given for the quenched and tempered condition (+QT) is only to be verified if the

supplemen

tary requirement specified in C.2 is ordered.

8.3.2 Visual and dimensional inspection

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

Dimension

al 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) for bars cut to length: not less than 10 mm from the end of the bar.

© IS0 2023 - All rights reserved
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Ifagreed at the time of enquiry and order, dimensional inspection shall be done for bars in manufacturing
or stock length for nominal diameter > 100 mm, not less than 250 mm from both ends of the bar.”

9

9.1

Test methods

Chemical analysis

The choice of a suitable physical or chemical analytical method for the analysis shall be at the discretion
of the manufacturer. In cases of dispute, the method for product analysis used shall be agreed taking

intg

accannttha ralauant avictinag [ntarnationa]l Crand rdce
A ~a-

Thd

9.2

9.2
The

Unl
sha
ina

Thd
ina
9.2
Thd

Thd
ind

If th
ofr

9.3

Thd
the

9.4
Ret

bss otherwise agreed, the tensile strength, the 0,2 %-proof strength and elongation aft

o TICCIC T CICV Ot ATt T g Tt e T T troor o to rorot - oo

list of available International Standards on chemical analysis is given in ISO/TR 9769\
Mechanical tests

1 Tensile test and hardness test

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

| be determined. If a tensile test at elevated temperature has/been ordered, this shall be
ccordance with ISO 6892-2.

Brinell hardness test (only for martensitic and precipitation hardening steels) shall be
ccordance with [SO 6506-1.

2 Impact test
Charpy-V-notch (CVN) impact test shall.be*carried out in accordance with ISO 148-1.

average values of a set of three testpieces shall be equal to or greater than the specified
vidual value may be below the spécified value, provided that it is not less than 70 % of th

ese conditions are not satisfied,’additional tests can be done according to ISO 404 on the i
bsults of sequential tests.

Verification of dimensions

ovality shall be.Carried out by the two-point measuring method. Other methods shall b
time of enquitryvand order.

Retests

bsts and criteria should be as specified in ISO 404.

er fracture
rarried out

rarried out

value. One
at value.

issessment

b agreed at

10

Marking

The manufacturer shall mark the products or the bundles or boxes containing the products in a suitable
way, so that the identification of the cast, the steel type and the origin of the delivery is possible (see C.7).

©IS
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Table 2 — Types of process routes, surface finish and requirements for stainless steels?

1 2 3 4 5 6 7
Type of pro- | Sym- Chemical | Mechani-
1 p p y b Surface finishP Remarks composi- |cal proper-
cess route bol tion ties
On products formed by
cold drawing with-
Heat treated¢, Smooth and matt t:g;tsrﬂgiiqtlfleen‘fe}rlles?lte
mechanically or bright. Substan- strenoth is ;ubstantiallv
Col¢—orchemicatty tiatty SToother increased. particularl See
2 pro descaled or +2H than finishes 1E, in austeni:ciré materialsy Tablesd, 6,
cessgd rough ma- 1D or 1X. Not free dependine on the de re’e 7 and B
chined, cold of surface imper- ofpformirigg The surfgace
processed, fections. hardness may be higher
than the centre hard-
ness.
This finish allows
Smooth and matt | the restoration of the
Finish +2H or bright.. Smooth- mechanical proper_ties See
3 heat treated’C 2D |er than finishes 1E | after cold processing. ISO 16143-
pickled ’ or 1D. Not free of Products withgood 2 and‘
surface imperfec- | ductility (coldheading) ISO 49%5
tions. and specificimagnetic
properties.
Products used in their See
present condition or [SO 16143-
intended for better 2 and
finishing. In products ISO 4955,
I;f;;ﬁ;ﬁ?g:ﬁ; formed by cold drawing | for infor-
. : without subsequent heat | mation see
or chemically Smoother, uniform treatment. the tensile Table A1
descaled or and bright. Bright- strength is éubstantiall E— See
4 rough ma- +2B er thanfinishes . 8 d cularl y Tables §, 6
chined, cold 1E, 1D or 1X. Free .1ncreatse .,t.partliu ?rly and 7
processedd, of'surface defects dl:p?elrllsdienr; (:fl rtr;; ec)ll;elgrz’e
ms(jfl};?)?}llgilly of cold processing. The
surface hardness may be
higher than the centre
hardness. Pre-finish for
close ISO-tolerances.
a2 Notall grocess routes and surface finishes are available for all steels.
b Firstdigit, 1 = hotfonmed (see ISO 16143-2 and ISO 4955), 2 = cold processed.
¢ Onferrific, austenitic and austenitic-ferritic grades, the heat treatment may be omitted if the conditions for hot fornping
and subseqyent’cooling are such that the requirements for the mechanical properties of the product and the resistande to
intergranuldr'corrosion are obtained.

f

d  The type of cold processing, e.g. cold drawing, peeling/turning or centreless grinding, is left to the manufacturer’s
discretion, provided that the requirements concerning tolerances on dimensions and surface roughness are respected.

¢ The type of mechanical polishing (abrading) is left to the manufacturer's discretion unless otherwise agreed.

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

10
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Table 2 (continued)

1 2 3 4 5 6 7
C::S Finishes
cgssed +2H, +2D or Finish for close ISO-tol-
with +2B, centre- Smooth, uniform erances (see Table 3). See finishes
5 special less ground, +2G | and bright. Free of | Unless otherwise agreed +2H, +2D
pfin- mechanically surface defects the surface roughness and +2B
ishin smoothed shallbe Ra<1,2.
8 | (optional)f
process
Smoother and Finish for close ISO-tol-
Finishes +2H, briehter than erances (see Table 3). $ee finishes
6 +2D or +2B, +2P _orig Surface roughness can +2H, +2D
. finish +2G. Free of s -
polished be specified at the time and +2B
surface defects. .
of enquiry and order.

a  |Notall process routes and surface finishes are available for all steels.
b |First digit, 1 = hot formed (see ISO 16143-2 and ISO 4955), 2 = cold processed.

¢ |Onferritic, austenitic and austenitic-ferritic grades, the heat treatment may be omitted if the conditions foi hot forming
and|subsequent cooling are such that the requirements for the mechanical properti€s of the product and the fesistance to
intdrgranular corrosion are obtained.

d  |The type of cold processing, e.g. cold drawing, peeling/turning or centreless grinding, is left to the manufacturer’s
disdretion, provided that the requirements concerning tolerances on diménsions and surface roughness are respected.

¢ | The type of mechanical polishing (abrading) is left to the manufagsturer's discretion unless otherwise agrged.

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

Table 3 — Surface condition*and tolerance class at delivery

1 2 3 4 5 6 7 8
Surface Tolerance class to ISO 286-22
1 condition at | Symbol ohd S Hexa- Drawn Special &
delivery ofinds quares gons flats sections otes
'Cold processed' h11 for d < 80 mm
' h10 | h11, h12,
2 ogn}ée?g-lare?ge_d +ZH (h9 to h12) h12(}f101r1d0; }??Zr;m ‘ see -b See Taple 2, line 2
4 see Table 9 ’ Table 10
cessed see Table 9
'‘Cold drawn
and heat treat hil Finish for good
' T _b _b _ _ =12
3 ed' or 'Heat +2D see Table 9 ductlllty see
treated’and - Tablp 2, line 3
peeled/turned’
h10
Peeled/turned +2B (h9 to h12) - - - - See Tafgle 2,line 4
4I| seeTahlo O
h9 Obtained e.g.
5 Ground +2G (h6 to h10) - - - - from conditions
see Table 9 Table 2, line 5
h9 Obtained e.g.
6 Polished +2P (h6 toh12) - - - - from conditions
see Table 9 Table 2, line 6

a  Standard tolerance classes unless otherwise specified. In brackets: other possible tolerance classes according to
ISO 286-2 if required at the time of enquiry and order.

b To be agreed at the time of enquiry and order.

¢ Ifsquares above 100 mm thickness are agreed, the tolerance class shall be js15 in accordance with ISO 286-2.

©1S0 2023 - All rights reserved 11
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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 witi discon- 4% 1% 1% 0,2%
tinuities i excess
of specifi¢d level
Product form?
Rounds + + + +
Squares + + (for t < 20 mm)°© - -
Hexagons + + (for t < 50 mm)¢ - -
Flats +b - < -
Special s¢ctions +d - - -

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

t : nominal thickness that means diameter of bars and distance across flats of squafés‘and hexagons.
a  +indicafes available in these classes, - indicates not commonly available in these classes.
b Maximum depth of discontinuities refers to respective section (width ér'thickness).

¢ Crack d¢tection with eddy current device not possible for t > 20 mm0r't > 50 mm as indicated.

¢ The surface quality class shall be better than class 3. The requirements and the kind of verification shall be agreed at
the time of enquiry and order.

Table 5 — Mechanical properties? for‘bright bars of solution annealed austenitic and
austenitic-ferritic stainless Steels® ¢ in conditions +2H, +2B, +2G and +2P

Steel designation

Mechanical properties

Thickness Age KV,
d R 0,2 Rm % J
Name ISO number = miPr? MPa min. min.
(long) | (tr) | (long) | (t)
Austenitic grades

a2 Lower dimensions aredusually cold drawn and higher dimensions are usually peeled.
b Including cut lerigths from wire.
¢ Initial sqlution treatment may be omitted if the conditions for previous hot-working and subsequent cooling have been

such that the

requirements for the mechanical properties of the product and the resistance to intergranular corrosidn as

defined in ISO3651-Z are obtained. For further imformation, see 15U 16143-2.

d  Width across flats for hexagons.

¢ Elongation is valid only for dimensions of 5 mm and above. For smaller diameters, the minimum elongation shall be
agreed upon at the time of enquiry and order.

f Intherange 1 mm < t<5 mm valid only for rounds. The mechanical properties of non-round bars with thicknesses <5 mm
shall be agreed at the time of enquiry and order.

12
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Table 5 (continued)
Steel designation Mechanical properties
Thickness . ‘%Se KV,
Name ISO number nf(:n Milgj I\fIPna m?n_ m]in.
. (long) | ) | (long) | (tr)
<10f 400 600 to 930 25 - - -
10<t<16 380 600 to 930 25 - - -
4307-304 l6<t<40 175 500to0 830 30 - 100 -
X2¢TNi18-9
03-1 40<t<63 175 500 to 830 30 - 100 -
63 < t<160 175 500 to 700 45 - 100 -
160 < t < 250 175 500 to 700 - 35 - 60
< 10f 400 600 to 950 15 - - -
10<t<16 400 600 to 950 15 - - -
X10[rNiS18-9 43036_3103‘ 16<t<40 190 5000850 | 20 - - i
40 <t<63 190 500 to 850 20 - - -
63 <t<160 190 500 to 750 35 - - -
<10f 400 600 to 850 25 - - -
10<t<16 340 60040 850 25 - - -
widoer | P30 M6 <r<a0 175 45010800 | 30 i 100 :
40 <t<63 175 450 to 800 30 - 100 -
63 < t<160 175 450 to 650 40 - 100 -
< 10f 400 600 to 950 15 - -
_ 10<t<16 400 600 to 950 15 - -
e | #79303 M6 <r<40 185 50010910 | 20 i i
40 <t<63 185 500 to 910 20 - -
63 <t< 160 185 500 to 710 35 - -
<10f 400 600 to 950 25 - - -
10kt<16 400 600 to 950 25 - - -
xsdrnits-10 4301-304 < 16<t<40 190 600 to 850 30 - 100 -
00-1 40<t<63 190 580 to 850 30 - 100 -
63 <t<160 190 500 to 700 45 - 100 -
160 < t< 250 190 500 to 700 - 35 - 60
<10f 400 600 to 950 25 - - -
\ 10<t<16 380 580 to 950 25 - - -
?flgr_l‘i‘(; 454016_3121‘ 16 < t < 40 190 500 to 850 30 - 100 -
40<C=s065 190 000 o 050 50 - 100 -
63 <t<160 190 500 to 700 40 - 100 -

a

b

C

d

e

f

shall be agreed at the time of enquiry and order.

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

Including cut lengths from wire.

Initial solution treatment may be omitted if the conditions for previous hot-working and subsequent cooling have been
such that the requirements for the mechanical properties of the product and the resistance to intergranular corrosion as
defined in ISO 3651-2 are obtained. For further information, see ISO 16143-2.

Width across flats for hexagons.

Elongation is valid only for dimensions of 5 mm and above. For smaller diameters, the minimum elongation shall be
agreed upon at the time of enquiry and order.

Intherange 1 mm <t <5 mm valid only for rounds. The mechanical properties of non-round bars with thicknesses <5 mm

© IS0 2023 - All rights reserved
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Table 5 (continued)
Steel designation Mechanical properties
Thickness . I%Se KV,
Name ISO number nf(rjn rl\f?E l\ﬁ’na m{on. m]in.
(long.) (tr) (long.) (tr)
<10f 400 600 to 930 25 - - -
10<t<16 380 600 to 930 25 - - -
4306-304. 16 <t<40 180 460 to 830 30 - 100 -
X2CrNi19-11
03-1 40<t<63 180 460 to 830 30 - 100 5
63 <t<160 180 460 to 680 45 - 100 -
160 <t < 250 180 460 to 680 - 35 - 6
<10f 310 620 to 850 30 - - -
10<t<16 205 515 to 800 30 - - -
xscrNizs- 41| 83107 16 < r<a0 205 515t0800 | 30 : i ]
40<t<63 205 515 to 800 30 - - -
63 <t<160 205 515 to 800 30 - - -
<10f 400 600 to 930 25 - - -
10<t<16 380 580 to 930 25 - - -
X2CrNi- 4404-316- | 16<t<40 200 500 to 830Q 30 - 100 -
Mo17-12-3 03-1 40<t<63 200 500 t9;830 30 - 100 -
63 <t<160 200 500.x0 700 40 - 100 -
160 <t< 250 200 500 to 700 - 30 - 6
<10f 400 600 to 950 25 - - -
10<t<16 380 580 to 950 25 - - -
X5CrNi- 4401-316- 16 <t<40 200 500 to 850 30 - 100 -
Mo17-12-3 00-1 40<t<63 200 500 to 850 30 - 100 -
63 <t<160 200 500 to 700 40 - 100 -
160 < t =250 200 500 to 700 - 30 - 6
<10f 400 600 to 950 25 - - -
10xt<16 380 580 to 950 25 - - -
X6CrNiMo 4571-316- 16 <t <40 200 500 to 850 30 - 100 -
Ti17-12-2 35-1 40<t<63 200 500 to 850 30 - 100 -
63 <t<160 200 500 to 700 40 - 100 -
160 <t < 250 200 500 to 700 - 30 - 6
a  Lower dimensions are usually cold drawn and higher dimensions are usually peeled.

b Including cut lengths Irom wire.,

¢ Initial solution treatment may be omitted if the conditions for previous hot-working and subsequent cooling have been
such that the requirements for the mechanical properties of the product and the resistance to intergranular corrosion as
defined in ISO 3651-2 are obtained. For further information, see ISO 16143-2.

d  Width across flats for hexagons.

¢ Elongation is valid only for dimensions of 5 mm and above. For smaller diameters, the minimum elongation shall be
agreed upon at the time of enquiry and order.

f Intherange 1 mm < t<5 mm valid only for rounds. The mechanical properties of non-round bars with thicknesses <5 mm
shall be agreed at the time of enquiry and order.

14 © IS0 2023 - All rights reserved
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Table 5 (continued)
Steel designation Mechanical properties
Thickness . ‘%Se KV,
Name ISO number nf(:n Milgj I\fIPna m?n_ m]in.
. (long) | ) | (long) | (tr)
<10f 400 600 to 930 25 - - -
10<t=<16 380 600 to 880 25 - - -
X2C#Ni 4432-316 16 <t<40 200 500 to 850 30 100 -
Md17-12-3 03-1 40<t<63 200 500 to 850 30 - 100 -
63 <t<160 200 500 to 700 40 - 100 -
160 < t < 250 200 500 to 700 - 30 - 60
Austenitic grades
<10f 400 600 to 950 25 - - -
10<t<16 400 600 to 950 25 - - -
X3CrNi- 4436-316- | 16<t<40 200 500 to 850 30 - 100 -
Md17-12-3 00-1 40 <t<63 190 500 to 850 30 - 100 -
63 <t<160 200 500 to 700 40 - 100 -
160 < t< 250 200 50040 700 - 30 - 60
<10f 400 600to 950 25 - - -
10<t=<16 400 600 to 950 25 - - -
X2CrNi- 4435-316- 16 <t<40 235 500 to 850 30 - 100 -
M¢18-14-3 91-1 40 <t<63 235 500 to 850 30 - 100 -
63 <t<160 235 500 to 700 40 - 100 -
160 <t < 250 235 500 to 700 - 30 - 60
<10f 400 600 to 930 20 - - -
10<ts16 400 600 to 930 20 - - -
X1NiCr- 4539-089- | 16«<t<40 230 530 to 880 25 100 -
Mo(u25-20-5 04-1 40X t <63 230 530 to 880 25 - 100 -
63 <t<160 230 530 to 730 35 - 100 -
160 <t < 250 230 530to 730 - 30 - 60
<10f 550 700 to 1 150 15 - - -
_ 10<t<16 550 700to 1150 15 - - -
SIperito: 4)#325:089- 16 < <40 300 650t01050 | 30 i 100 -
40<t<63 300 650 to 900 30 - 100 -
63 <t<160 300 650 to 850 40 - 100 -

Austenitic-rerritic steels

a2 Lower dimensions are usually cold drawn and higher dimensions are usually peeled.
b Including cut lengths from wire.

¢ Initial solution treatment may be omitted if the conditions for previous hot-working and subsequent cooling have been
such that the requirements for the mechanical properties of the product and the resistance to intergranular corrosion as
defined in ISO 3651-2 are obtained. For further information, see ISO 16143-2.

d  Width across flats for hexagons.

¢ Elongation is valid only for dimensions of 5 mm and above. For smaller diameters, the minimum elongation shall be
agreed upon at the time of enquiry and order.

f Intherange 1 mm <t <5 mm valid only for rounds. The mechanical properties of non-round bars with thicknesses <5 mm
shall be agreed at the time of enquiry and order.

© IS0 2023 - All rights reserved 15
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Table 5 (continued)
Steel designation Mechanical properties
Thickness . Ace KV,
td 0,2 Rm % ]
Name ISO number mm Pa MPa min. min.
min.
(long) | (tr) | (long) | (tr)
<10f 600 650to 1100 15 - - -
X2CrNiN22-2 40%%:%22_ 10<t<40 500 700 to 1 100 15 - - -
40<t 500 700t0 1100 20 - - -
<10f 500 700 to 1 050 15 - - y
X2CrMn- 4162-321- 10<t<16 500 700 to 1 050 20 - - -
NiN21-5-1 01-E 16 <t <40 500 700 to 1 050 20 - - -
40<t<160 450 650 to 850 30 - 60 -
<10f 650 850to 1150 12 - - .
10<t<16 650 850to 1100 12 c - -
X2CrNi- 4462-318-
MoN22-5-8 03-] 16 <t<40 450 650to 1000 15 - 100 -
40<t<63 450 650to 1000 15 - 100 -
63 <t<160 450 650 to 880 25 - 100 -
f - - |
X2CrNiMn 1667824 <10 700 900to 1150 15
Mo- 10<t<30 700 900 to 1,100 20 - - -
cuNz4-4-32|  HX
u T 30<t<160 450 650 t05900 25 - 60 -
<10f 610 770%0 1030 12 - - -
10<t=<16 560 770 to 1030 12 - - -
X3CrNi- 4460-312-
MON27-5-2 00-I 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 -
<10f - - - - - -
10<t=<16 - - - - - -
X2CrNiMo(- | 4507-325-
uUN25-6-3 20-1 16 <t =40 60 60 60 - 60 -
40 663 60 60 60 - 60 -
63=2t<160 60 60 60 - 60 -
a  Lower dimensions are usually‘cold drawn and higher dimensions are usually peeled.
b Including cut lengths fromwire.
¢ Initial sqlution treatment may be omitted if the conditions for previous hot-working and subsequent cooling have been
such that th¢ requir&ments for the mechanical properties of the product and the resistance to intergranular corrosidn as
defined in ISP 36512 are obtained. For further information, see ISO 16143-2.
d  Width adross flats for hexagons.

¢ Elongation is valid only for dimensions of 5 mm and above. For smaller diameters, the minimum elongation shall be
agreed upon at the time of enquiry and order.

f Intherange 1 mm <t <5 mmvalid only for rounds. The mechanical properties of non-round bars with thicknesses <5 mm

shall be agreed at the time of enquiry and order.
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Table 6 — Mechanical properties 2 for bright bars of annealed ferritic stainless steelsb:

in conditions +2H, +2B, +2G or +2P

Steel designation

Mechanical properties

Thickness 0,2 %-proof Tensile Elongation after
q strength strength fracture
t
Name [SO number mm }1&’8’2 R Iz/se
2 MPa ©
min. min.
<10f 320 500 to 750 8
10<t<16 300 480 to 750 8
X6Crl17 4016_4i30_00_ 16 <t<40 240 400 to 700 15
40<t<63 240 400 to 700 15
63<t<100 240 400 to 630 20
<10f 320 500 to~750 8
10<t<16 300 480.to' 750 10
X3CrNb17 4511-430-71-1
16 <t<40 240 400 to 700 15
40<t<63 240 400 to 700 15
<10f 320 500 to 750 8
. 10<t<16 300 480 to 750 10
X2CrTiNb18 |4509-439-40-X
16 <t<40 240 400 to 700 15
40<t<63 240 400 to 700 15
<10f 340 540 to 700 8
10<t<16 320 500 to 700 12
XgerMo7-1 | HH3743400- 6 < <40 280 440 to 700 15
40 <t<68 280 440to 700 15
63 < t+x:100 280 440 to 660 18
a |Lower dimensions are usually cold drawirand higher dimensions are usually peeled.
b lIncluding cut lengths from wire.
¢ |Initial annealing treatment may,be omitted if the conditions for previous hot working and subsequent fooling have
beeh such that the requirements for the final mechanical properties of the product and the resistance to iptergranular
coryosion as defined in ISO 3651-2 are obtained. For further information see ISO 16143-2.
d  |Width across flats fox lexagons.
¢ |Elongation A is yalid only for dimensions of 5 mm and above. For smaller diameters, the minimum elonggtion shall be
agreed upon at the/fimeé of enquiry and order.
f |Intherangedmm < t <5 mmvalid only for rounds. The mechanical properties of non-round bars with thicknfesses <5 mm
shall be agreed\at the time of enquiry and order.

© IS0 2023 - All rights reserved
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Table 8 — Mechanical properties for bars at room temperature of steels in the
cold work hardened (+2H) condition

0,2 %-proof o . .
Steel designation strength (;'2 % h Tensﬂeh fE lonfgatlon
level proof strengt strengt after fracture
R 0,2 A
Name ISO number I\XPa R, %
. MPa .
min. min.
Austenitic grades
+CP350% 350 700to 850 20
X2CrNil18-9 4307-304-03-1
+CP5002 500 800to 1000 12
+CP350b 350 700 to 850 20
X10CrNiS1$-9 4305-303-00-1
+CP5002 500 800to 1000 12
+CP350P 350 700 to 850 20
X5CrNi18-10 4301-304-00-1I
+CP5002 500 800to 1 000 12
+CP350b 350 700 to(850 20
X6CrNiTi14-10 4541-321-00-I
+CP5002 500 800 t0-1 000 12
] +CP350P 350 700 to 850 20
X2CrNi19-11 4306-304-03-1
+CP5002 500 800 to 1 000 12
] +CP350P 350 700 to 850 20
X2CrNiMo1f7-12-2| 4404-316-03-I
+CP5002 500 800to 1000 12
] +CP350P 350 700 to 850 20
X5CrNiMo1|7-12-2 | 4401-316-00-I
+CP5002 500 800to 1000 12
Mo +CP350P 350 700 to 850 20
X6CrNiMo 4571-316-35-1
Ti17-12-2 +CP5002 500 800 to 1 000 12

a  Maximum diameter for this 0,2-proof strength level shall be agreed at the time of enquiry and order; it should noft be
greater than 25 mm.

b Maximum diameter for this 0,2-proof strength:evel shall be agreed at the time of enquiry and order; it should noft be
greater than 35 mm.

Table 9 — Tolerance classes for rounds, squares and hexagons

Tolerance class to ISO 286-22

Nominal thick-
nessimm mm
h6 h7 h8 h9 h10 h11 h12
1x<t<3 0,006 | 0,010 | 0,014 | 0,025 | 0,040 | 0,060 | 0,100
3<t<6b 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
T0=<T=18 0,011 70,018 0027 17 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 | 0,160 | 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 nominal
dimension. For example, a 20 mm nominal diameter having a tolerance class h9 is
20 mm +0/-0,052 mm or 19,948/20,000 mm.

22 © IS0 2023 - All rights reserved
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Table 10 — Tolerances for drawn flats

ISO 16143-4:2023(E)

Width Deviation ISO 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 <w <150 +0,50 -0,50 -
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% X\
Thickness b 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
a2  The tolerances in this (table apply to austenitic, austenitic-ferritic and ferritic
steels. For martensitic/steels, deviation may increase to 150 % of the mentioned
deviation in this table,
b For w> 150 mim\and t < 18 mm the tolerance of the thickness is h12.

Table 11 — Types of length and length tolerances

but at least +5 minimum

Length Length tolerance
[ype of length To be stated on orfler
mm mm

“a‘}‘érflzctth‘f‘“g 3000 to 9 000 £500 length
3000

stock length? or 8’ Lz}(())(()) e.g.stock 6 000
6000 e

cut to length up to 9 000 corresponding to agreement, length and tolerance

a2 Shortbars: each bundle may contain a percentage of short bars.

— Dimensions >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.

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

© IS0 2023 - All rights reserved
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Table 12 — Deviation from straightness for rounds, squares and hexagons 2

d Nominal di- Deviation
P;gr:la Steel group mension max.
mm mm
Rounds Austenitic, austenitic-ferritic and ferritic stainless steels 1,0b
Martensitic stainless steels 1,5
Austenitic, austenitic-ferritic and ferritic stainless steels t<75 1,0
Squares and Martensitic stainless steels t<75 2,0
hexagons Austenitic, austenitic-Territic and ferritic stainless steels t>75 1,5
Martensitic stainless steels t>75 2:5
a Foil the method of evaluating straightness, see Annex D.
b ; Fo1] austenitic, austenitic-ferritic and ferritic stainless steels with thicknesses >55 mm, the deviation is rhax.
1,5 mm.

Table 13 — Deviation from straightness for flats 2

Product Steel group Nominal di- | Deviatien.on width and thickngss
form mension
max.
mm
mm
for w/t 210:1 for w/t < 10:L
Austenitic, austenitic-ferritic and ferritic w <120 2 1,5
steels w 2420 2,5 2
Flats
. w< 120 2,5 2
Martensitic steels
w=120 3 2,5
a  For the method of evaluating straightness, see Annex D.

24 © IS0 2023 - All rights reserved
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Dimensions in millimetres

1 ()
2 W

d = 253 /_‘_\

72252 t>25
w>t w>t
w
w
S B S S ) -
-+ Y ] LN
N~ ~
12,5 125
4 '
w
w
C
Lrl
N
12,5 125

Key
tensile test piece

notched bar impact test piece

1

2

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 shall, if possible, consist of an un-machined 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

26 © IS0 2023 - All rights reserved
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Annex A
(informative)

Steel grades and chemical composition according to ISO 16143-2
and ISO 4955

Thd chemical composition in Table A.T is according to ISO 16143-2 and ISO 4955.

©1S0 2023 - All rights reserved 27
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Annex B
(normative)

Determination of the diameter of the equivalent ruling section for
mechanical properties

B.1 If the tfst pieces are taken from products with simple cross-sections and from positions with-ghasi
two-dimensional heat flow, B.1.2 to B.1.3 shall apply.
B.1.1 For rounds, the nominal diameter of the product (not comprising the machining allowance) shall
be taken ag the diameter of the ruling section.
B.1.2 For Hexagons and octagons, the nominal distance between two opposite sides.of the cross-secfion
shall be taken as the diameter of the ruling section.
B.1.3 For gquare and rectangular bars, the diameter of the ruling section shall be determined in
accordance¢ with the example shown in Figure B.1.
Dimensions in millimgtres
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EXAMPLE For a rectangular bar with a section of 40 mm x 60 mm, the diameter of the ruling section is
50 mm.

Figure B.1 — Diameter of the equivalent ruling section for square and rectangular sections for
quenching in oil or water
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