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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
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Stainless steels for general purposes —

Part 2:
Semi-finished products, bars, rods and sections

1 |Scope

Thig part of 1ISO 16143 specifies the technical delivery conditions for semi-finished products, [hot or cold
formed bars, rods and sections for general purposes made of the most important eorrosion-resistgnt stainless
stegl grades.

NOTE Throughout this part of ISO 16143, the term “general purposes”*means purposes other than the special
purgoses mentioned in the Bibliography.
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ISO

ISO

Hdition to this part of ISO 16143, the general technical delivefy requirements of ISO 404 are ap

part of ISO 16143 does not apply to components manufactured by further processing the pr
d in the first paragraph above with quality characteristics altered as a result of such further proc

Normative references

following referenced documents arelindispensable for the application of this document
rences, only the edition cited applies. For undated references, the latest edition of the
iment (including any amendments)-applies.

377, Steel and steel products — Location and preparation of samples and test pieces for
ng

404, Steel and steel-products — General technical delivery requirements

3651-2, Detefmination of resistance to intergranular corrosion of stainless steels — Par
enitic and fertitic-austenitic (duplex) stainless steels — Corrosion test in media containing sulft

TS 4949; Steel names based on letter symbols

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

plicable.

bduct forms
essing.

For dated
referenced

mechanical

t 2: Ferritic,
ric acid

ISO

ISO

6892, Metallic materials — Tensile testing at ambient temperature

6929, Steel products — Definitions and classification

ISO/TR 9769, Steel and iron — Review of available methods of analysis

ISO

10474:1991, Steel and steel products — Inspection documents

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

For the purposes of this document, the following terms and definitions apply.

3.1

corrosion resistant stainless steels
steels with at least 10,5 % (mass fraction) Cr and a maximum of 1,2 % (mass fraction) C for which resistance
to corrosion is of primary importance

3.2
product fo
See I1SO 69

4 Desig

ms

29.

nation

The steel names given in Tables 1, 4, 5, 6, 7 and 8, Tables B.1 to B.5 and Table .1 are allocate

accordance

with ISO/TS 4949.

hation to be supplied by the purchaser

he responsibility of the purchaser to specify all requirements that are necessary for products u
cation. Such requirements to be considered include, in.thé order listed but not limited to,

ired quantity;

duct form (e.g., square bar or round rod);

the number of the appropriate dimensional standard (see Annex A), the nominal dimensions, plus

of requirements;
b of material (steel);
hber of this International Standard, i.e. ISO 16143-2;

Bl name;

if, for {he relevant steel”in the Tables 4 to 8 for the mechanical properties, more than one treatn

bn is coveredythe’symbol for the desired heat treatment;
ired process route (see symbols in Table 3);

bpection document is required, its designation in accordance with ISO 10474.

d in

nder

the

any

hent

5 Inforn
It shall be t
this specifi
following:
a) the des
b) the pro
c)

choice
d) thetyp
e) the nur
f) theste
9)

conditi
h) the des
i) ifanin
EXAMPLE

10 t round bar of a steel grade with the name X5CrNi18-9 as specified in ISO 16143-2 of 50 mm diameter
with dimensional tolerances as specified in ISO 1035-4, in process route 3D, inspection certificate 3.1.B as specified in
ISO 10474 is designated as follows:

10 t round bar ISO 1035-4-50

Steel

ISO 16143-2 - X5CrNi18-9 + 3D

3.1.B

© ISO 2004 — All rights reserved
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Classification of grades

Corrosion resistant stainless steels covered by this part of 1ISO 16143 are classified according to their
structure into:

austenitic steels;
austenitic-ferritic steels;

ferritic steels;

martancitic-ctaanlc:

7

71

Unlgss a special steelmaking process is agreed upon when ordering, the ‘'steelmaking process sh

disg
Wh
7.2
The

givg
(seq

7.3

7.3.
com

7.3.
valy

7.4

Ref
and

NOT

T tCTTotTrC—otC Ty

precipitation-hardening steels.

Requirements

Manufacturing process

retion of the manufacturer.

En he so requests, the purchaser shall be informed what steelmaking process is being used.

Delivery condition
products shall be supplied in the delivery condition~agreed in the order by reference to the pr

n in Table 3 and, where different alternatives-exist, to the treatment conditions given in T
also Annex B).

Chemical composition

1 The chemical composition, requirements given in Table 1 apply with respect to th
position of the cast analysis.

P The product analysisimay deviate from the limiting values for the cast analysis given in Tal
es listed in Table 2.

Susceptibility-to intergranular corrosion

prring to resistance to intergranular corrosion as defined in 1SO 3651-2, for austenitic, aust
ferritic_steels the specifications in Tables 4 to 6 apply.

E The susceptibility of stainless steels to intergranular corrosion is dependent on the type of env

all be at the

pcess route
ables 4 to 8

e chemical

ble 1 by the

enitic-ferritic

ronment and

ther

pfore cannot always be clearly ascertained through standard laboratory tests. The selection of the test

r tests to be

agreed upon should be based on experience with the use of the selected grade of steel in the intended environment.

7.5

Mechanical properties

The mechanical properties at room temperature as specified in Tables 4 to 8 apply for the relevant specified
heat-treatment condition. This does not apply to process route 3U (hot rolled, not heat treated, not descaled).
If, by agreement at the time of ordering, the products are to be supplied in a non-heat-treated condition, the
mechanical properties specified in Tables 4 to 8 shall be obtainable from reference test pieces that have
received the appropriate heat treatment (simulated heat treatment).

NOTE

Austenitic steels are insensitive to brittle fracture in the solution annealed condition. Because they do not have

a pronounced transition temperature, which is characteristic of other steels, they are also useful for application at
cryogenic temperatures.

© 1SO 2004 - All rights reserved
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7.6 Surface quality

The general surface appearance, with respect to soundness and surface finish, shall be consistent with good
production practice for the grade and quality ordered, as determined by visual inspection.

Where necessary, precise requirements on surface quality may be agreed upon at the time of enquiry and

order.

7.7 Inter

nal soundness

For internal soundness_where npprnlnriafp] any rnnlnirnmpnh’ fngpfhpr with the canditions for their verification

may be agr

7.8 Dimeénsions, tolerances on dimensions and shape

The dimeng

and order, as far as possible with reference to the dimensional standards listed in Annex A.

8

8.1

The manufa
delivery cor

This includd

a suita

an ade|

an app

The nature
based on th
this, verificg

8.2 Insp

8.2.1 Fon
agreed upo

8.22 If,i
provided, th

a) astate

Inspection, testing and conformance of products

Geneéral

bed upon at the time of enquiry and order.

ions and the tolerances on dimensions and shape are to be agreed upon at the time of end

cturer shall carry out appropriate process control, inspectionand testing to assure himself tha
nplies with the requirements of the order.

s the following:
ble frequency of verification of the dimensions of-the products;
Huate intensity of visual examination of the surface quality of the products;

ropriate frequency and type of test to ensure that the correct grade of steel is delivered.

e degree of consistency that has been determined by the evidence of his quality system. In vie
tions by specific tests for theSe‘requirements are not necessary unless otherwise agreed upon

bction and testing procedures and types of inspection documents

each delivery, the“issue of any inspection document in accordance with ISO 10474 may
h at the time of‘enquiry and order.

h accordance with the agreements made at the time of enquiry and order, a test report is g
is shallkeover:

ment.that the material complies with the requirements of the order;

uiry

the

and frequency of these verifications) examinations and tests are determined by the manufactdrer,

w of

be

b be

b) theres

8.2.3

< , . , P . .
uitsof thecastamatysisforattetements—specifiedfor thetypeof steetsupptied:

If, in accordance with the agreements in the order, an inspection certificate 3.1.A, 3.1.B or 3.1.C or an

inspection report 3.2 (see 1SO 10474:1991) is to be provided, the specific inspections and tests described in

8.3 shall be

carried out and their results shall be certified in the document.

In addition to 8.2.2 the document shall cover

a) the results of the mandatory tests marked in the second column of Table 9 by an “m”;

b) the results of any optional test or inspections agreed upon when ordering marked in the second column of
Table 9 by an “0”.

4 © ISO 2004 — All rights reserved
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Specific inspection and testing

Extent of testing

The tests to be carried out, either mandatorily (m) or by agreement (o) and the composition and size of the
test units, and the number of sample products, samples and test pieces to be taken are given in Table 9.

8.3.2 Selection and preparation of samples and test pieces

8.3.21

The general conditions for selection and preparation of samples and test pieces

shall be in

acc

8.3.

The
take
con
con

treated in accordance with a listed production route. Unless specified in_the)order, that final cg

praance with 1 SO-377 and1SO—14284:

.2 The samples for the tensile test shall be taken in accordance with Figures 1 and2;
samples shall be taken from products in the as-delivered condition. If agreed, samples from §
n before straightening. For martensitic and precipitation-hardened grades being delivered in th
Hition, a test to demonstrate the capability of further treatment to one of the specified conditig
Hucted by the manufacturer on a sample taken from the product in the as-delivered condition

ars may be
e annealed
ns shall be
and further
ndition and

details of conditions of further treatment shall be at the option of the manufacturer.
8.3..3 Samples for the hardness test and for the resistangé to intergranular corrosion fest, where
requiested, shall be taken from the same locations as those for theimechanical tests.
Dimensions |n millimeters
Type of . .
thst Round cross-section products Rectangular cross-section products
Tensile d<25°@ 25 <d <160 b<25 25<bh <160
azb az=b
l
| . |
| | | 2
@ {=ler [l %~
| / i D
¢d | 12,5 | N4
|~ T
12,5 a 12,5
od a
@ | Samples'of product may alternatively be tested unmachined.
or thickness (longitudinal test pieces)
© 1SO 2004 - All rights reserved 5
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1/3 2/3

2/

173 2/3 1/3

Y

1/3

2/3 1/3 2/3 173 2/3

a

Figure 2 -

8.4 Test

8.41 Unl
analysis to

analysis sh
method of 3

8.4.2 The

Unless oth
addition, fo
0,2 % proof

By agree

ment, the sample can be taken from the web, at a quarter of the total height.

— Position of test pieces (hatched) for heams, channels, angles, T sections and Z sectio

methods

ess otherwise agreed when-.ardering, the choice of a suitable physical or chemical metho
determine the product analysis is at the discretion of the manufacturer. In cases of dispute,

nalysis shall be agreed-Upon, where possible, with reference to ISO/TR 9769.
tensile test at foom temperature shall be carried out in accordance with ISO 6892.
brwise agreed, the tensile strength and elongation after fracture shall be determined ang

ferritic;-mdrtensitic, precipitation-hardening, austenitic free-cutting and austenitic-ferritic steels
strength, and for austenitic steels, the 0,2 % and 1 % proof strength.

=

OO

d of
the

all be carried out by a, laboratory approved by the two parties. In these cases, the refergnce

, in
the

For bars mé

B-to. hardnacainctaad
TCTT

. A aae-th H
O aygrcCUapoTrT O aCtCTr e treTa TS ISt alur

8.4.3 The Brinell hardness test shall be carried out in accordance with ISO 6506-1.

8.4.4 The resistance to intergranular corrosion shall be tested in accordance with 1ISO 3651-2, unless
otherwise agreed.

8.4.5

requirements of the relevant dimensional standards given in Annex A.

Dimensions and dimensional tolerances of the products shall be tested in accordance with the

© ISO 2004 — All rights reserved
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8.5 Retests

See IS0 404.

9 Marking

9.1 Marking shall be durable. If the marking is to be applied by inking or adhesive label, the inks or
adhesives shall be especially selected, in order to avoid corrosion of the product.

9 2 Llnlace athamaicn oaeran dthao racuiramaanta Lotad i T
. OSSOt TrWwioCagroc ot ToqummCTeTrto otC T

9.3| Unless otherwise agreed, the products shall be marked as follows:

— | semifinished products, bars and sections by means of labels attached to the bundle'ér, by agreement at
the time of enquiry and order, by inking, adhesive labels, electrolytic etching or stamping;

— |rods by means of a label attached to the coil.

© 1SO 2004 - All rights reserved 7
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Table 1 — Chemical composition (cast analysis)

™
Designation =4 % (mass fraction)
u— O
S5
29
w -
Name 5 |t£ C Si Mn mZx S N Cr Mo Ni Others
o
(2}
Austenitic steels
max max max max max 17,910 8.010
X2CrNi18-9 " loo030 | 1,00 | 200 | %% | 0030 | 011 | 195 | — |, 100, R
(10,5)
max max max max max 18,0 to 10,010
X2CrNi19-11 2 |oo03 | 100 | 200 | 29| 0030 | 011 | 200 | ( 11320()’ . -
. max. max. max. max. 0,12to | 17,5t0 8,0/to
X2CrNiN18-9 3 10030 | 100 | 200 | 29| 0030 | 022 | 195 | — f(-~100 -
. max. max. max. max. max. 17,5 to 8,0to
X5CrNi18-9 6 | 007 | 100 | 200 | 29| 0030 | 011 | 195 |- | 105 -
. max. max. max. max. max. 17,0 to, 10,5 to
X6CrNi18-12 8 | 008 | 100 | 200 | 29| 0030 | 011 | 190~ — | 130 -
. max. max. max. max. 0,10 to 18,0 to 8,0to
X5CrNiN19-9 0 | 007 | 100 | 250 | %%% | 0030 | 016200 | — | 110 -
. 0,05to| max. max. max. max. 16,0 to [ max. 6,0 to
X10CrNi18-8 " 1015 | 200 | 200 | %%% | 0030 |t | 190 | 080 | 95 -
. max. max. max. max. max. 24,0to [ max. 20,0 to
X1CrNi25-21 12 10020 | 025 | 200 | %92 | 0046 011 | 260 | 020 | 220 -
. max. max. max. min. max. 17,0 to 8,0 to b
X10CNiS18-p “ o012 | 1,00 | 200 | 29902015 | 011 | 190 | — | 100 Cu:
. max. max. max. max. max. 17,0 to 8,0 to .
X3CrNiCu18-p-4 15 | 0os | 100 | 200 | 9935 | 00% | o011 | 100 — l0.5 | Cu:3.0t040
max max. max: max 17,0 to 9010 Ti: 5 x Clto
X6CrNiTi18-10 16| 005 | 100 | 200 | %045 | gos0 | — 15,0 — 120 0.70
(13,0)
X6CrNiNb18-ho 19 max. max. max. 0045 max. . 17,0 to . 912 E)o Nb: 10 x ¢ to
0,08 {00 | 200 | 0,030 19,0 (13.0)2 1,00
max max. max. max max 16,5to | 2,00 to 10,0 to
X2CNiMo17412-2 21 10030 | 1,00 | 200 | 29| 0030 | 011 | 185 | 3,00 ( 11435(; a -
max max. max. max max 16,510 | 2,50 to 10,510
X2CrNiMo17+12-3 22 10,030 | 1,00 | 200 | 99 | 0030 | 011 | 185 | 3,00 ( 11135()’ s —
. max. max. max. max. max. 17,0to [ 2,50to | 12,5t0
X2CrNiMo18+14-3 23 10,030 | 1,00 | 200 | %9 | 0015 | 011 | 190 | 300 | 150 -
10,5 to
. max max max max 012to | 16,5t0 | 2.50to !
X2CrNiMONT7=T2=3 26" 170.030 | 1,00 | 2,00 | 0% [ 0,030 | 022 | 185 | 3,00 (111-6(’;))8 -
max max max max 0,10to [ 16,5to | 3,0to 10,510
X2CrNiMoN18-12-4 27 10030 | 1,00 | 200 | %9 | 0,030 | 020 | 195 | 40 ( 11340()’ s -
. max. max. max. 0,10to [ 24,0to | 2,00to | 21,0 to
X1CrNiMoN25-22-2 20 | 7620 | 070 | 200 | 0025 | 0010 | TS0l 50" | 250 —
. max. max. max. max. max. 16,5to [ 2,00to [ 10,0 to
X5CrNiMo17-12-2 30 1 007 | 1,00 | 200 | %94 | 0030 | 011 | 185 | 300 | 130 -
max max. max. max max 16,5to | 2,50 to 10,510
X3CrNiMo17-12-3 31 1 005 | 1,00 | 200 | %% | 0030 | 011 | 185 | 3,00 (1136()) a -

8 © ISO 2004 — All rights reserved
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Table 1 (continued)

(2]
Designation S % (mass fraction)
=N
S5
29
Name gw Cc Si Mn P S N Cr Mo Ni Others
] max.
o)
2]
max max max max 16,5to | 2,00 to 10,510 Ti: 5xCto
X6CrNiMoTi17-12-2 32 | 008 | 100 | 200 | ©%45 | oo | — 155 | 250 (114365) ] 070

. max. max. max. max. 0,18to | 19,5to | 6,0to | 17,5t0 Cu: 0,50 to

X1QrNiMoCuN20-18-7 34 1002 | 070 | 100 | %935 | 0015 | 025 | 205 | 7.0 | 185 1,00

. max. max. max. max. max. 19,0to | 4,0to | 23,5to Cu: 1,20 to
X1NiCrMoCu25-20-5 3 1002 | 075 | 200 | %935 | 0015 | 015 | 220 | 50 {).260 2,00

. max. max. max. max. max. 26,0to | 3,0.ta’ | 30,0 to Cu: 0,70 to
XINiCrMoCu31-27-4 36 1002 | 070 | 200 | %930 | 0010 | 011 | 280 | M0 | 320 1,50

. max. | max. | max. max. | 0,15to | 19,0 t6\[“6,0to | 24,0t0 | |Cu: 0,50 to
X1NICrMoCuN25-20-7 37 1002 | 075 | 200 | %935 | 0015 | 025 | 210 | 7.0 | 260 1,50

. max. max. | 2,0to max. 0,45t0 {23)0to | 7,0to | 21,0to Cu: 0,30 to

X1QrNiMoCuN24-22-8 38 1002 | 050 | 40 | 99| 0005 | 055¢| 250 | 80 | 230 0,60
. o. 0,05t0(0,30to | 9,0 to max. | 025to | 17,5to | max. 5,0 to Cu: max. 0,40
X8QrMnNiN18-9-5 39 17010 | 060 | 100 | %935 | 0030 }~0:32 | 185 | 050 | 6,0
max. max. | 6,5to max. 0,15to | 16,0to | max. max. .
X8QrMnCuN17-8-3 40 | 0% | 200 | 85 | 0040 | 00| 030 | 180 | 100 | 200 |Gu200t035
2,0t 03510 | 23010 | 55t | 21,010 | |40

. 99 max. max. ,U 10 max. , (o) , (0] , (0] ,U 10 2‘00

X1QrNiMoCuNW24-22-6 41 o020 070 | 40 | %%B% 0010 | 050 | 250 6,5 23,0
£1,50 to 2,50

. max. max. | 5,0 to max. 0,30to | 24,0to | 4,0to | 16,0to X

X2QrNiMnMoN25-18-6-5 | 42 | O | T | 2P 0030 | T TES 1 Se0” | e 100 | b max. 0,15
. 0,07 to [ 0,50 to | 5,0 to max. 0,20to | 17,510 6,5 to
X11ICrNiMnN19-8-6 43 %015 | rooull 75 | 0030 | I | Tos0 | 16 — 55 —

. max. max. max. min. max. 17,0 to max. 8,0to Cu:1,40 to
X6QNiCuS18-9-2 44 1 008 |00 | 200 |29 015 | 011 | 190 | 060 | 10,0 1,80
Austenic-ferritic steels

. max. max. max. max. 0,05to | 22,0to | 0,10to | 3,5t0 Cu: 0,10 to
X2QrNiN23-4 51 o030 | 1,00 | 200 | 935 | 0015 | 020 | 240 | 060 | 55 0,60

) max. max. max. max. 0,10to | 21,0to | 2,5t0 4,5to
X2QrNiMoN22-5-3 92 10030 | 1,00 | 200 | %93 | 0015 | 022 | 230 3,5 6,5 -

. max. max. max. max. 0,15to | 24,0to | 2,5t0 50to Cu: 1,00 to
X2QrNiMoCuN25-6-3 53 10030 | 0,70 | 200 | %93 | 0015 | 030 | 260 4,0 7,5 2,50

. max. max. max. max. 0,24to | 240to | 3,0to 6,0 to
X2QrNiMoN25y 54 10030 | 1,00 | 200 | %93 | 0015 | 035 | 260 45 8,0 -

) max. max. max. max. 0,05to | 25,0to | 1,30to | 4,5t0
X3QrNiMoN27-5-2 5 10050 | 1,00 | 200 | %93 | 0015 | 020 | 280 | 200 6,5 -

0,20to | 24,0to | 3,0t 6,0t Cu: 0.50to

. a max. max. max. max. y (o] y (o] y (o] , (o] 1’00
X2CrNiMoCuWN25-7-4 5% 10030 | 1,00 | 1,00 | %93 | 0015 | 030 | 260 4,0 8,0

W-: 0,50 to 1,00

Ferritic steels

max. max. max. max. 16,0 to
X6Cr17 67 1 oo08c| 1,00 | 1,00 | 9940 | 0030 | — 18,0 - - -

max. max. max. min. 16,0 to max.
X7Crs17 68 | 009 | 150 | 1,50 | @940 | 015 - 180 | 0,60 - -

max. max. max. max. 16,0 to | 0,90 to
X6CrMo17-1 69 0,08 | 1,00 | 1,00 | %940 | 0030 | — 180 | 1,40 - -

max. max. max. max. 16,0 to Nb: 12 x C to
X3CrNb17 3 1 005 | 100 | 1,00 | %% o015 — | 180 | — - 1,00

© 1SO 2004 - All rights reserved 9
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Table 1 (continued)

(2]
Designation =4 % (mass fraction)
u— O
°s
25
[}] -
Name =X7) C Si Mn P S N Cr Mo Ni Others
] max.
o
2]
. Ti: 0,30 to 0,80
X2CrMoTiS18-2 74 | e | ma | ma | ooao | e | — | TR0 2R (C + N
’ ’ ’ ’ ’ ’ max. 0,040
Martensitic steels
. max. max. | 0,50 to max. 12,0to [ 0,30to | 3,5t0
X3CrNiMo134 81 1 005 | 0,70 | 100 | %940 | 0015 | — | 140 | 100 | 45 —
0,08 to [ max. max. max. 11,5to max.
X12Cr13 8 17015 | 100 | 1,50 | %90 0030 | — | 135 | — | o075 -
0,08 to [ max. max. min. 12,0to [ max.
X12CrS13 8 1015 | 100 | 150 | %040 | o015 | — | 120 | 060,]0 -
0,16 to [ max. max. max. 12,0 to
X20Cr13 8 1025 | 100 | 150 | %% | 0030 | — | 130 |CF - -
0,26 to [ max. max. max. 12,0 to
X30Cr13 8 17035 | 100 | 150 | %% | 0030 | — | 160 — - -
0,10 to [ max. max. min. 16,0to [ max.
X14crst7 90 17017 | 100 | 150 | %040 | o015 | —O[Viso | o0 | T -
. 0,12to | max. max. max. 15,0 to 1,50 to
X17CrNi16-2 M 1022 | 100 | 150 | %940 | 0030 [T | 170 | T | 250 -
0,33 to | max. max. max( 15,5to [ 0,80to | max.
X39CrMo7- 92 045 | 1,00 | 1,50 | 2940 | o0t | — | 175 | 130 | 1,00 -
0,95to | max. max. max. 16,0 to | 0,40 to
X105CrMot7 9% |20 | 1,00 | 1,00 | 29400015 | — 18,0 | 0,80 - -
Precipitation hardening steels
Cu: 3,0 t0]5,0
X5CINiCuNb{6-4 101 | A | max | mEBA o040 | M| [ 19010 max | 3010 | N5« dto
, , , , , , , 0.45
X7CrNiAI17-7 102 | o | PRGN T 0040 | TEX | — 1?23030 _ 67'%‘(? Al: 0,70 to /1,50
a8  Where, for special reasons, e.g. hot warkability or low magnetic permeability, it is necessary to minimize the ferrite content| the
maximum nickel content may be increasedto this value.
b Copper fnay be added up to 1 %t-fyadded, it shall be reported in the inspection document, provided such a document has keen
ordered.
¢ For certdin applications, e.g\weldability or high strength wire, a maximum of 0,12 % C may be agreed upon.
d By specipl agreement, thetsteel, when intended for cold deformation, may also be ordered with 7,0 % to 8,3 % Ni.

10 © 1SO 2004 — All rights reserved
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Table 2 — Permissible deviations between the product analysis
and the limiting values given in Table 1 for the cast analysis

Permissible maximum content

Permissible deviation 2

Element in the cast analysis
% (mass fraction) % (mass fraction)
< 0,030 +0,005
- 50,030 <0,20 +0,01
arbon >0,20 <0,50 +0,02
SUS0 < T.20 +6:63
il < 1,00 +0,04
ficon >1,00  <2,00 +0,07
< 1,00 +0,04
Manganese >1,00 <2,00 +0,07
> 2,00 < 10,0 +10,1
Phosphorus < 0,060 +0,005
<0015 +0,003
Sulfur >0,015 < 0,030 +0,005
> 0,15 -0,02
Nit >0,03 <0,11 +0,01
trogen >0,11  <0,60 +0,02
Chromium >105 £28,0 +0,2
£'0,60 +0,03
Molybdenum »>0,60 <1,75 + 0,07
>175 <8,0 +0,1
< 1,00 +0,04
Nickel > 1,00 <5,0 +0,1
>5,0 < 32,0 +0,2
c < 1,00 +0,04
opper >1,00 <50 +0,1
Niobium < 1,00 +0,05
Titanium < 0,80 +0,03
Tungsten <250 +0,05

@  +means that in one cast the deviation may occur over the upper value or under the
lower value of the specified range in Table 1, but not both at the same time.

© 1SO 2004 - All rights reserved
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Table 3 — Types of process routes and surface finish of long products 2

Product form
Condition Abbre-b Type of process Surface finish . Notes
viation route Bars, Semi
Rods . -
sections | finished
Hot formed, not | Covered with Suitable for products to be further hot
3U heat treated, not | scale; (spot X X X formed. For semi-finished products,
descaled ground if ground on all sides can be specified
necessary)
Hot formed, heat | Covered with Suitable for products to be further
3C Treated -, not Scarle; (spot X X X processed. For semi-inished prodjicts,
descaled ground if ground on all sides can be specified
necessary)
Hot Hot formed, heat |Largely free of The type of mechanicaldescaling,|e.g.
treated ©, scale (but some grinding, peeling or shotiblasting, ig left
formed 3E mechanically black spots may| X X X to the manufacturer's Jdiscretion urjless
descaled remain) otherwise agreed. Suitable for products
to be further processed
3D Hot formed, heat |Free of scale X X . Tolerangé™> IT 14 9. €
treated ©, pickled
Hot formed, heat | Metallically Tolerance > IT 12 de
treated ©, rough | clean
3X machined (peeled o X -
or rough turned)
Heat treated ©, Smooth and On products formed by cold drawing
mechanically or | bright. without subsequent heat treatment, [the
4H chemically Substantially _ X _ tensile strength is substantially
descaled, cold smoother than increased, particularly in austenitic
processed f finishes 3E, 3D materials, depending on the degree|of
or 3X forming. Tolerance IT 9to IT 11 de
Cold EOI? tproiezsced, fS_"_‘OhOth%"éha” Finish for good ductility (cold heading)
eat treated ©, inishes 3E or
processed 4D | bickled (skin-  |3D = X -
passed)
Heat treated, Smoother, and Pre-finish for close ISO-tolerances.
machined brightef\than Tolerance IT9to IT 11 9. €
4B (peeled), finishes*3E, 3D — X —
mechanically or 3X
smoothed
Centreless Uniform finish. Surface roughness can be specified.
ground Type and Finish for close ISO-tolerances.
3G or4G degree of — X — Normally obtained from material in
grinding to be finishes 3E, 3D, 4H or 4B.
agreed Tolerance < IT89 €
Special
finishing Rolished Smoother and Surface roughness can be specified.
process brighter than Finish for close ISO-tolerances.
finish 3G or 4G. Normally obtained from material in
3P-er 4P Type and — X — finishes 3E, 3D, 4B, 3G of4H.
degree-of Foleran Fad.e
polishing to be
agreed

@  Not all process routes and surface finishes are available for all steels.

b

First digit, 3 = hot formed, 4 = cold processed.

€ On ferritic, austenitic and austenitic-ferritic grades, the heat treatment may be omitted if the conditions for hot forming and
subsequent cooling are such that the requirements for the mechanical properties of the product and the resistance to intergranular
corrosion are obtained.

d

€ Specific tolerance within the ranges shall be agreed upon at the time of enquiry and order.
The type of cold processing, e.g. cold drawing, turning or centreless grinding, is left to the manufacturer’s discretion, provided that

f

the requirements concerning tolerances on dimensions and surface roughness are respected.

For information: IT = international tolerance, as defined in ISO 286-1, and in other dimensional tolerance standards.

12
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Table 4 — Mechanical properties at room temperature for austenitic steels
in the solution-annealed condition (+AT) (see Table B.1)

For rod only.

Proof Tensile Elongation Resistance to
Designation Thickness a after intergranular
strength strength ab NI
fracture & corrosion
Line . .
number of Rpoo | Rp10 Rn A in the in the
Name ISO/TS mm MPa | MPa MPa % delivery | sensitized
15510:2003 max. min. min. min. condition | condition 9

X2CrNi18-9 1 160 € 180 220 480 to 680 40f yes yes
X2@riNito=t1 2 180 +860 226 48010680 20+ yeS yes
X2¢rNiN18-9 3 160°¢€ 270 310 550 to 750 40f y€es yes
X5C¢rNi18-9 6 160°¢€ 200 240 510to 710 40f yes no 9
X6(rNi18-12 8 h — — 480 to 680 — yes no 9
X5¢rNiN19-9 10 h — — 550 to 750 — yes no 9
X1QCrNi18-8 11 h — — 500 to 700 e no no
X1¢rNi25-21 12 h — — 470 to 670 — yes yes
X1QCrNiS18-9 14 160°¢€ 190 i 500 to 700 35f no no
X3C¢rNiCu18-9-4 15 h — — 450 to 650 — yes yes
X6¢rNiTi18-10 16 160¢€ 200 240 5100 710 40f yes yes
X6¢rNiNb18-10 19 160°¢€ 205 240 510to 740 40f yes yes
X2¢rNiMo17-12-2 21 160°¢€ 205 245 520 to 720 40f yes yes
X2¢rNiMo17-12-3 22 160¢€ 205 245 520 to 720 40f yes yes
X2¢rNiMo18-14-3 23 160°¢€ 200 235 500 to 700 40f yes yes
X2¢rNiMoN17-12-3 26 160°¢€ 280 315 580 to 800 40f yes yes
X2¢rNiMoN18-12-4 27 h &5 — 540 to 740 — yes yes
X1¢rNiMoN25-22-2 29 160°¢€ 250 290 540 to 740 35f yes yes
X5¢rNiMo17-12-2 30 160 ¢ 205 245 520 to 720 40f yes no
X3¢rNiMo17-12-3 31 160° 205 245 520 to 720 40f yes no ¢
X6¢rNiMoTi17-12-2 32 160°¢€ 205 245 520 to 720 40f yes yes
X1¢rNiMoCuN20-18-7 34 h — — 650 to 850 — yes yes
X1NliCrMoCu25-20-5 35 160°¢ 220 260 530 to 730 354 yes yes
X1NiiCrMoCu31-27-4 36 h — — 500 to 750 — yes yes
X1NliCrMoCuN25-20-7 37 160°¢€ 300 340 650 to 850 40f yes yes
X1@rNiMoCuN24-22-8 38 50¢€ 430 470 |750to 1050 40f yes yes
X8CrMnNiN18-9-5 39 10¢ 350 380 700 to 900 35f yes no
X8CrMnCuN17-8=3 40 160°¢€ 270 305 560 to 760 40f yes no
X1CrNiMoCulN\W24-22-6 41 160°¢€ 420 460 |800 to 1 000 50f yes yes
X2QrNiMnMoN25-18-6-5 42 160°¢€ 420 460 |800 to 1 000 35f yes yes
X11CiNiMnN19-8-6 43 15¢ 340 370 750 to 950 35f yes no
X6CrNiCuST18-9-2 44 160° 169 220 500 to 710 357 no no
NOTE  1MPa=1N/mm?
@  Elongation and proof strength are not valid for rod.
b Longitudinal test pieces.
€ When tested in accordance with 1ISO 3651-2.
d  SeeNOTE to 7.4.
€ For larger thicknesses, the values shall be agreed upon.
f The minimum elongation value may be lowered to 20 % for sections and bars < 35 mm thickness having a final cold deformation.
9  Sensitization treatment of 15 min at 700 °C followed by cooling in air.
h
i

Maximum HWB = 262. This value may be raised by 60 units or the maximum tensile strength value may be raised by 150 MPa and
the minimum elongation be lowered to 10 % for sections and bars < 35 mm thickness having undergone final cold deformation.

© 1SO 2004 - All rights reserved
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Table 5 — Mechanical properties at room temperature for austenitic-ferritic steels
in the solution annealed condition (+AT) (see Table B.2)

29 . i
. . ' Hardness? g’ro 0/1: Tensile EIO:E::"’" I_?esistance to
Designation Thickness o strength str:n%th, fracture, mtergra_nulzlr
R b m PEX: corrosion
p0,2
Line . .
Name number of mm MPa MPa % dglit/r::“ sel:smsed
ISO/TS max. max. min. min. min. diti y o
15510:2003 condition | condition
X2CrNiN23-# 51 160f 260 400 600 25 yes V€S
X2CrNiMoNR2-5-3 52 160f 290 450 650 25 yes yeq
X2CrNiMoClUN25-6-3 53 160f 270 500 700 25 yes yeq
X2CrNiMoNR5-7-4 54 160f 290 530 730 25 yes yeq
X3CrNiMoNR7-5-2 55 160f 260 450 620 20 yes yeq
X2CrNiMoCpWN25-7-4 56 160f 290 530 730 25 yes ye
NOTE 1 MPa=1N/mm%
Only for guidance.
For rods | only the tensile strength values apply.

a
b
¢ Atthe option of the manufacturer, it is permitted to use transverse test specimens provided that the same requirement be met.
d  When tegted in accordance with ISO 3651-2.
€  See NOTE to 7.4.
f For largey thicknesses, the values shall be agreed upon.
Table 6 —+ Mechanical properties at room temperature for ferritic steels in the heat-treated conditipn
(see Table B.3)
Hardness®| 0,2% | Tensile | Elongation Resist ¢
. . Heat roof | strength® after esistance g
Designation Thickness e P 9 b intergranulay
treatment @ strength fracture ® © corrosion
HWB Rpo.2 R, A
Line number o in the in the
Name of ISOITS - . MPa MPa mf;‘ delivery | welded

15510:2003 / ' ’ ’ ' condition | condition
X6Cr17 67 75¢€ +A 200 240 400 20 yes ng
X7CrS17 68 75¢€ +A 262 250 430 20 no ng
X6CrMo17-1 69 f +A — — 440 — yes ng
X3CrNb17 73 100°© +A — 230 420 20 yes yep
X2CrMoTiS18-Z £ T00° A 200 280 430 5 yes n

NOTE

1 MPa = 1 N/mm?.

a
b

+A: soft annealed.

The maximum HWB values may be raised by 60 units or the maximum tensile strength value may be raised by

150 MPa and the minimum elongation value be lowered to 10 % for sections and bars < 35 mm thickness having undergone final cold

deformation.
Cc

Longitudinal test pieces.

d  When tested in accordance with ISO 3651-2.

€ For larger thicknesses, the values have to be agreed.

f For rod only.
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Table 7 — Mechanical properties at room temperature for martensitic steels
in the heat treated condition (see Table B.4)

HeHargerthieknesses—the-vatues-shal-be-agreed-upon-
A =10 % for thicknesses > 60 mm.
A =12 % for thicknesses > 60 mm.

. . . Heat b |0,2 % proof Tensile Elongation
Designation Thickness treatment @ Hardness strength strength after fracture ©
Line number HWB Rpo2 R 4
Name 1°f '1392”3 mm MPa MPa MPa %
5510:2003 max. max. min. min. max. min.
— +A 320 — — 1100 —
60 FQTT — 520 700 800 15
X3QrNiMo13-4 81
1604 +QT2 — 620 780 980 15
1604 +QT3 — 800 900 1100 12
— +A 223 — — — —
X12Cr13 82
754 +QT — 345 540 — 15
— +A 262 — — 880 —
X12CrS13 83
1604 +QT — 450 650 — 12
— +A 230 —£ — 900 —
X20Cr13 84 1609 +QT1 — 600 800 950 12
1604 +QT2 — 500 700 850 13
— +A 245 — — — —
X30[Cr13 85
754 +QT - 540 740 — 12
— +A 262 — — 880 —
X14[CrS17 90
1604 +QT, — 500 650 850 12¢
— +A 295 — — 950 —
X17[CrNi16-2 91 1609 +QT1 — 700 900 1050 12¢€
16049 +QT2 — 600 800 950 141
-+ +A 280 — — 900 —
X39CrMo17-1 92
1609 +QT — 550 750 950 12
X106CrMo17 93 1004 +A 285 — — — —
NOTE 1 MPa =1 Nmm?
@ | +A: soft annealed; +QT: quenched and tempered.
b | The maximufn HWB values may be raised by 60 units or the maximum tensile strength value may be raised by 150 MPa and the
minfmum, elongation value be lowered to 10 % for sections and bars < 35 mm thickness having undergone final cold deforination.
¢ | Longitudinal test pieces.
d
e
f
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Table 8 — Mechanical properties at room temperature for the precipitation-hardening steel
in the heat-treated condition (see Table B.5)

Designation Hardness | Heat treatment 2 o,szt:ﬁnpg;tohOf Tensile strength EIonfg::‘t:it?lr:eafter
Line number of HWB Rpo2 Rm A
Name ISO/TS MPa MPa %
15510:2003 max. min. min.
363 +AT — <1200 —
— +P1 1175 >1310 10
X5CrNiCuNb16-4 101 — +P2 1000 > 1070 12
— +P3 860 > 1000 13
— +P4 725 > 930 16
X7CrNiAI17-7 102 — +AT — <850P —
NOTE 1 MPa=1N/mm%

8  4AT=sq

b Forrod g

nly.

lution annealed; +P = precipitation hardened.

able 9 — Tests to be carried out, test units and extent of testing in specific testing

Test

Test unit

Product form:

rods,bars and sections

Number of test
pieces per sample

The\cast analysis is given by

in

ergranular corrosion

Chemical analysis m Cast the manufacturer P
Te¢nsile test at room
temperature or One sample per 25 t;

m . .
hardness test at room maximum of two per test unit
temperature Batch ¢©

. To be agreed at the time of
Resistance to d L Z
o) ordering if intergranular

corrosion is a hazard

an
b
tin
Cc

sg
bg

e.

Tests marked with an “m” (mandatory) shall be carried out as specific tests. In all cases, those marked with
“0” (optional) shall.be carried out as specific tests only if agreed at the time of ordering.

A product.analysis may be agreed at the time of ordering; the extent of testing shall be specified at the same

Each-batch consists of products coming from the same cast. The products must have been subjected to the
Ime Meat-treatment cycle in the same furnace. In the case of a continuous furnace or in process annealing a
tch-is the lot heat treated without interruption with the same process parameters.

d

The shape and size of cross sections of products in a single batch may be different providing that the ratio of the
largest to the smallest cross-sectional areas be equal to or less than three.

The test for resistance to intergranular corrosion is normally not carried out.

16
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Table 10 — Marking of the products

Products
Marking Wi P
. - . ithout specific
With specific testing @ . P a
testing

Manufacturer's name, trademark or logo + +
Steel name + +
Cast number + +
Lol PPt L b L)
TACTiuammeaturt riarmnoet T \T,
Inspector's mark (+) -
@  The symbols in the table mean:

+ the marking shall be applied;

(+) the marking shall be applied if so agreed, or at the manufacturer's discretion;

- no marking necessary.
by specific tests are to be carried out, the numbers or letters used for identification shall-allow the product(s
to be related to the relevant inspection certificate or inspection report.
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Annex A
(informative)

Applicable dimensional standards

ISO 286-1, Geometrical product specifications (GPS) — ISO coding system for tolerances of linear sizes —

Part 1: Bas

NOTE
necessary if

ISO 1035-1

ISO 1035-2

ISO 1035-3

ISO 1035-4

ISO 16124,

ASTM A 48

Forgings

ASTM A 55

Rods

EN 10058,
dimensions]

EN 10059,
dimensions

EN 10060,
EN 10061,

EN 10278,

18

1

es of tolerances and fits

[he notes in Table 3 contain information concerning tolerances for bright bars; special agreements
such information should become obligatory.

Hot-rolled steel bars — Part 1: Dimensions of round bars
Hot-rolled steel bars — Part 2: Dimensions of square bars
Hot-rolled steel bars — Part 3: Dimensions of flat bars
Hot-rolled steel bars — Part 4: Tolerances
Steel wire rod — Dimensions and tolerances

MM-03, Standard Specification for General Requirements: for Stainless Steel Bars, Billets,

bM-97 (2002), Standard Specification for General\Requirements for Stainless Steel Wire and

Hot-rolled flat steel bars for general purposes — Dimensions and tolerances on shape

Hot rolled square steel bars for geheral purposes — Dimensions and tolerances on shape

Hot rolled round steel barS ~ Dimensions and tolerances on shape and dimensions
Hot rolled hexagon steel bars — Dimensions and tolerances on shape and dimensions

Dimensions and.tolerances of bright steel products

are

and

Wire

and

and
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Annex B
(informative)

Guidelines for further treatment (including heat treatment) in fabrication

B.1 The guidelines given in Tables B.1 to B.5 are intended for hot forming and heat treatment.
B.2_Because the corrosion resistance of stainless steels is only ensured when the surface is metallically
clegn, layers of scale and annealing colours produced during hot forming, heat treatment or welding should be
removed as far as possible before use. Resistance to corrosion by finished parts made. of |steels with
appfoximately 13 % Cr is increased by the presence of a smooth, clean surface.
Table B.1 — Guidelines on the temperatures for hot forming and heat.reatment 3
of austenitic corrosion-resistant stainless steels
Designation Hot forming Heat Solution annealing ©
Line No. of Type c
Name ISO/TS | Temperature °C of tr:;;rgir:t Temp?éa ture Type ¢f cooling

15510:2003 cooling
X2¢rNi18-9 1 1000to 1100
X2Q@rNi19-11 2 1 000to 1100
X2Q¢rNiN18-9 3 1200 to 900 1000to 1100
X5¢rNi18-9 6 1000 to 1100
X6(QrNi18-12 8 1010to 1150
X5CrNiN19-9 10 1 150 to 850 1 000to 1100
X1(QCrNi18-8 11 1200 to 900 1 000to 1100
X1Q¢rNi25-21 12 1 150 to 850 1030to 1110
X1(QCrNiS18-9 14 1000 to 1100
X3C¢rNiCu18-9-4 15 1 200'%0-900 1000to 1100
X6QrNiTi18-10 16 1020t0 1120
X6CrNiNb18-10 19 1450 to 850 1020t0 1120
X2Q¢rNiMo17-12-2 21 1020t0 1120
X2QrNiMo17-12-3 22 1020to 1120
X2¢rNiMo18-14-3 23 120010 900 1020t0 1120
X2Q@rNiMoN17-12-3 26 . 1020t0 1120 - d
X2GrNiMoN18-12-4 27 1150 10 850 Alr AT 1070 to 1 150 Water, air
X1¢rNiMoN25-22-2 29 1070 to1 150
X5@rNiMo17-12-2 30 1020to 1120
X3¢rNiMo17-12-3 31 1200 to 900 1020t0 1120
X6CrNiMoTi17-12-2 32 1020t0 1120
X1¢rNiMoCuN20-18-7 34 1200 to 1 000 1140to 1 200
X1NiCrMoCu25520-5 35 1200 to 900 1050 to 1150
X1NiCrMoCu31-27-4 36 1150 to 850 1050 to 1150
X1NiCrMoCuN25-20-7 37 1200 to 950 1120to 1180
X1CrNiMoCuN24-22-8 38 1200 to 1 000 1150 to 1 200
X8 CrviaNINAE=0=5 39 ++56-t0-8560 +666-to—+166
X8CrMnCuN17-8-3 40 1 150 to 850 1000 to 1 100
X1CrNiMoCuNW24-22-6 41 1150 to 850 1140 to 1 200
X2CrNiMnMoN25-18-6-5 42 1200 to 950 1120t0 1170
X11CrNiMnN19-8-6 43 1 150 to 850 1000to 1100
X6CrNiCuS18-9-2 44 1 150 to 900 1 000to 1100

8  The temperatures of solution annealing shall be agreed upon for simulated heat-treated test pieces.

P If heat treatment is carried out in a continuous furnace, the upper part of the range specified is usually preferred, or even exceeded.

C

The lower end of the range specified for solution annealing should be aimed at for heat treatment as part of further processing,

because otherwise the mechanical properties might be affected. If the temperature of hot forming does not drop below the lower
temperature for solution annealing, a temperature of 980 °C is adequate as a lower limit for Mo-free steels; a temperature of 1 000 °C
for steels with Mo contents up to 3 %; a temperature of 1 020 °C for steels with Mo contents exceeding 3 %.

d

Rapid cooling.
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Table B.2 — Guidelines on the temperatures for hot forming and heat treatment @
of austenitic-ferritic corrosion-resistant stainless steels

Heat
Designation Hot forming treatment Solution annealing ©
symbol
Line number of
Name ISO/TS Temperature °C l’zgﬁnof Tempoecrature Type of cooling
15510:2003 9
X2CrNiN23-4 51 1200 to 1 000 950 to 1 050 .
vvdlerl, dil
X2CrNiMoNR2-5-3 52 1200 to 950 1020to 1100
X2CrNiMoCuN25-6-3 53 1200 to 1 000 A AT 1040to 1120 Water
ir +
X2CrNiMoNp5-7-4 54 1200 to 1 000 1040to 1120 Water
X3CrNiMoNR7-5-2 55 1200 to 950 1020to 1100 Water, air ©
X2CrNiMoCuWN25-7-4 56 1200 to 1 000 1040to 1120 Water
@  The temperatures of solution annealing shall be agreed upon for simulated heat-treated test pieces.
b If heat tr¢atment is carried out in a continuous furnace, the upper part of the range specified is,usually preferred, or even exceefled.
¢ Rapid cdoling.
Table B.3 — Guidelines on the temperatures for hot forming and heat treatment?
of ferritic corrosion-resistant stainless steels
Heat
Designation Hot forming treatment Annealing
symbol
Line number of b
Name) ISO/TS TempoeCrature Type of cooling Tempcoarcature Type of cooljng
15510:2003
X6Cr17 67
X7CrS17 68
750 to 850
X6CrMo17- 69 1100 to 800 Air +A Air
X3CrNb17 3
X2CrMoTiS{8-2 74 1 000 to 1 050
The temperatures of annealing shall be agreed upon for simulated heat-treated test pieces.

b If heat tr¢atm@ntlis carried out in a continuous furnace, the upper part of the range specified is usually preferred, or even exceefled.
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