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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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| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
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Stainless steels for general purposes —

Part 1:
Flat products
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Scope

E In the text, under the term “general purposes”, purposes other than the special purposes men
bgraphic references [1] — [4] are understood.

Hdition to this part of ISO 16143, the general technical delivery requitements of ISO 404 are ap

part of 1ISO 16143 does not apply to components manufactured by further processing of

Normative references

following referenced documents are indispensable 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:

377:1997, Steel and steel products'= Location and preparation of samples and test
hanical testing

404:1992, Steel and steel products — General technical delivery requirements

3651-2:1998, Determination”of resistance to intergranular corrosion of stainless steels — Pa
enitic and ferritic-austenitic (duplex) stainless steels — Corrosion test in media containing sulft

TS 4949:2003, Steel'names based on letter symbols
6506-1:1999, Meétallic materials — Brinell hardness test — Part 1: Test method
6507-1:1997, Metallic materials — Vickers hardness test — Part 1: Test method

6508%1:1999, Metallic materials — Rockwell hardness test — Part 1: Test method (scales A, H

G, H

part of ISO 16143 specifies the technical delivery conditions for hot- or cold-rolled- sheet/plgte and strip
for general purposes made of the most important corrosion-resistant stainless steel grades.

tioned in the

plicable.

the product

For dated
referenced

pieces for

it 2: Ferritic,
ric acid

IClDIEIF!

L KON, T)

ISO
ISO

6892:1998, Metallic materials — Tensile testing at ambient temperature

6929:1987, Steel products — Definitions and classification

ISO 9444:2002, Continuously hot-rolled stainless steel strip, plate/sheet and cut lengths — Tolerances on
dimensions and form

ISO 9445:2002, Continuously cold-rolled stainless steel narrow strip, wide strip, plate/sheet and cut lengths —
Tolerances on dimensions and form

ISO/TR 9769:1991, Steel and iron — Review of available methods of analysis

ISO

10474:1991, Steel and steel products — Inspection documents
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ISO 14284:1996, Steel and iron — Sampling and preparation of samples for the determination of chemical
composition

ISO/TS 1565

10:2003, Stainless steels — Chemical composition

ISO 18286:2004, Hot-rolled stainless steel plates — Tolerances on dimensions and shape

3 Terms and definitions

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

3.1

corrosion-fesistant stainless steels

steels, with|at least 10,5 % (mass fraction) Cr and a maximum of 1,2 % (mass fraction) C, for which-resistgnce

to corrosion is of primary importance

3.2

product forms

See ISO 6929

4 Designation

The steel names given in Tables 1, 4, 5, 6, 7 and 8 are allocated in accordance with ISO/TS 4949.

5 Information to be supplied by the purchaser

It shall be [the responsibility of the purchaser to specify all requirements that are necessary for products

covered by this specification. Such requirements to be.considered include, but are not limited to, the followjng:

a) the degired quantity;

b) the product form (strip or sheet/plate);

c) the number of the appropriatesdimensional standard (see I1SO 9444, |ISO 9445 and ISO 18286),| the
nomingl dimensions, plus any-ehoice of requirements;

d) the typg of material (steeb);

e) the number of this Intérnational Standard, i.e. ISO 16143-1;

f)  the stegl name;

g) if, for the rélevant steel in Tables 4 to 8, more than one treatment condition is covered, the symbol forf the
desired heat treatment;

h) the desired process route (see Table 3);

i) if an inspection document is required, its designation in accordance with ISO 10474.

EXAMPLE 5t of cold-rolled narrow strip in accordance with 1ISO 9445 with a specified thickness of 0,25 mm,

precision thickness tolerance (P), with a specified width of 250 mm, precision tolerance on width (P) and with restricted
tolerances on edge camber (R) made of steel grade X5CrNi18-9 as specified in 1ISO 16143-1, in process route 2D and
inspection certificate 3.1.B as specified in ISO 10474 is designated as follows:

5 t cold-rolled narrow strip ISO 9445 — 0,25P x 250P — R
Steel ISO 16143-1-X5CrNi18-9 + 2D

31B

© ISO 2004 - All rights reserved
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Classification of grades

Corrosion-resistant stainless steels covered in this part of ISO 16143 are classified according to their structure

into:

austenitic steels;
austenitic-ferritic steels;

ferritic steels;

7

71

Unl¢ss a special steelmaking process is agreed upon at the time of ordering, the steelmaking proc
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precipitation-hardening steels.

Requirements

Manufacturing process

e discretion of the manufacturer. When he so requests, the purchaser shall be informed what
ess is being used.

Delivery condition
products shall be supplied in the delivery conditionvagreed upon in the order, by reference to

e given in Table 3 and, where different alternatives exist, to the treatment conditions given in T
b see Annex A).

Chemical composition

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

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

Susceptibility to“intergranular corrosion

brring to resistance to intergranular corrosion as defined in 1SO 3651-2, for ferritic, au
enitic-ferritic’steels the specification in Tables 4, 5 and 6 apply.

E The susceptibility of stainless steels to intergranular corrosion is dependent on the type of env
bfore cannot always be clearly ascertained through standard laboratory tests. The selection of the test

pss shall be
steelmaking

the process
ables 4 to 8

e chemical

ble 1 by the

stenitic and

ronment and
br tests to be

ed-dupon should be based on experience with the use of the selected grade of steel in the intended enviro|

ment.

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 the process route 1U (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
which 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


https://standardsiso.com/api/?name=0790788bb0e4f78e66f452cb759bad89

ISO 16143-1:2004(E)

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. When products are
delivered in coil form, the degree and extent of imperfections may be expected to be greater, due to the
impracticability of removing short lengths of coil.

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

7.7 Inter

For the intgrnal soundness, where appropriate, requirements together with the conditions for their verification
may be agreed upon at the time of enquiry and order.

7.8 Dimeénsions, tolerances on dimensions and shape

The dimengions and the tolerances on dimensions and shape are to be agreed upon at the time of enquiry
and order, as far as possible with reference to the dimensional standards 1ISO 9444,\1SO 9445 and ISO 14286.

7.9 Calculation of mass and tolerance of mass

7.9.1 The density values of the relevant grades for calculating the nominal mass of the products shall be
taken from Annex B of ISO/TS 15510:2003.

7.9.2 If the tolerances on mass are not specified in the dimensional standards mentioned in 7.8, they may
be agreed ypon at the time of enquiry and order.

8 Inspection, testing and conformance of )products

8.1 General

The manufacturer shall carry out appropriate process control, inspection and testing to assure himself tha{ the
delivery complies with the requirements of the order.

This includes the following:
— a suitable frequency of vérification of the dimensions of the products;
— an adefpuate intensity2of’visual examination of the surface quality of the products;

— an appfopriate frequency and type of test to ensure that the correct grade of steel is delivered.

The nature [and{frequency of these verifications, examinations and tests are determined by the manufactdrer,
based on theldegree of consistency that has been determined by the evidence of his quality system. In view of
this, verificati iff i i

8.2 Inspection and testing procedures and types of inspection document

8.2.1 For each delivery, the issue of any inspection document in accordance with 1ISO 10474 may be
agreed upon at the time of enquiry and order.

8.2.2 If, in accordance with the agreements made at the time of enquiry and order, a test report is to be
provided, this shall cover:

a) the statement that the material complies with the requirements of the order;

b) the results of the cast analysis for all elements specified for the type of steel supplied.

4 © ISO 2004 - All rights reserved
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8.2.3 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 of ISO 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 a) and b) 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 inspection agreed when ordering, marked in the second column of

Table 9 by an “0”.

8.3| Specific inspection and testing

8.3./ Extent of testing

Thel tests to be carried out, either mandatorily (m) or by agreement (0), the composition and siz¢ of the test
unitg, 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

8.3.1 The general conditions for selection and preparation of(samples and test pieces |shall be in
accprdance with ISO 377 and ISO 14284.

8.3..2 The test samples for the tensile test shall be taken.in-accordance with Figure 1 in such a way that
they are located halfway between the centre and a longitudinal-edge.

Thel samples shall be taken from products in the delivery condition. If agreed, the samples may be taken
befgre flattening. For samples to be given a simulated heat treatment, the conditions for anneal|ng shall be
agreed.

8.3..3 Samples for the hardness test“and for the resistance to intergranular corrosion fest, where
reqiiested, shall be taken from the same locations as those for the mechanical tests. For directior] of bending
the fest piece in the resistance to intergranular corrosion test, see Figure 2.

8.4| Test methods

8.4/1 Unless otherwise agreed upon when ordering, the choice of a suitable physical or chemical method of
analysis to determine theproduct analysis is at the discretion of the manufacturer. In cases of fispute, the
analysis shall be carried”out by a laboratory approved by the two parties. In these cases, thge reference
method of analysis&hall be agreed upon, where possible, with reference to ISO/TR 9769.

8.4 The tensile test at room temperature shall be carried out in accordance with 1SO 6892 taking into
accpunt the-additional or deviating conditions specified in footnote 2 of Figure 1.

¢ss-Otherwise agreed upon, the tensile strength and elongation after fracture shall be detefmined and,
i y ftie—and eniticferritic—steels—the Y% itie steels, the

8.4.3 The Brinell hardness test shall be carried out in accordance with ISO 6506-1. The Vickers hardness
test shall be carried out in accordance with 1ISO 6507-1. The Rockwell hardness test shall be carried out in
accordance with ISO 6508-1.

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

8.4.5 Dimensions and dimensional tolerances of the products shall be verified in accordance with the
requirements of the relevant dimensional standards (see 7.8).

© 1SO 2004 - All rights reserved 5
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8.5 Retests

See I1ISO 404.

9 Marking

The products shall be marked with the manufacturer's symbol, the steel grade, and, if so agreed upon when
ordering, with the cast number. When specific inspection is carried out, the products are to be provided
additionally with an identification number which enables the test pieces to be related to the cast and product
from which they-stem-

Direction of the longitudinal
axis of the test piece in
Type_ of test P_roduct relation to the principal Distance of the test piece from the rolled surface
piece thickness . . -
direction of rolling at a
product width of
mm <300 mm > 300 mm mm
1
(=]
% 72 2
Tensile @ <30 Longitudinal | Transverse 1/ 10 < #=30
Key
1 _rolled surface
2 (Zflat or round test piece may be used
/1
a
= - %
M 2
> 30 (
Key
1 rolled surface
2 flat or round test piece may be used

@ In cases|of doubt or dispute, the gauge length shall be L, = 5,65 JSO for test pieces from products > 3 mm.

For products k 3 mm in_thickness, non-proportional test pieces with a gauge length of 80 mm and a width of 20 mm shall be used| but
test pieces with a gauge-tength of 50 mm and a width of 12,5 mm may also be applied. For products with a thickness of 3 mm to 10 mm,
flat proportiopal test pieces with two rolled surfaces and a maximum width of 30 mm shall be used. For products with thickhess
> 10 mm, ong of-the, following proportional test pieces may be used:

— either a {lat4est piece with a maximum thickness of 30 mm: th
surface shall be preserved;

— oraround test piece with a diameter > 5 mm, the axis of which shall be located as near as possible to a plane in the outer third of
half the product thickness.

Figure 1 — Position of test pieces for flat products

6 © ISO 2004 - All rights reserved
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a8 Rolling direction.

Figure 2 — Direction of bending the test'piece in relation to the rolling direction

in the resistance to intergranular corrosion test.

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

Designation ‘S % % (mass fraction)
g8
£8

Name E o c Si Mn mZx. mzx. N cr Mo Ni Others
Austenitic steels
N T I P P )
e g [ oo [omor| 3 300 = %0
X2CrNiN18-9 3 | oomo | Tos | Do | 0045 0030° | %0520 | | — | G0 —
X5CrNi18-9 6 | 0or | o5 | Do | 0045 [0030® | T | Tesd | — 81'8,t5° —
el e e oo [oowe | 72 |50 w5 | %00 | -
| o | e o (o | ov | gox |AeR e [ee ] —
X12CrMnNINf7-7-5 13| 0% | Too 5'75,5“’ 0,045 | 0,030° O'o(?gsto 1?;3%" 3';5t° — —
X6CINiTi18-1p 16 | Tos | 100 | 200 | 0045 [0030°| <= 1:;%" - 9{2}? Ti: 5xC to §,70
X6CINiND18-10 19| 0% | Too | 2o | 0045 | 00302 — 1:&? — 9{2}? Nb: 11,%60 o
X2CrNiMo17412-2 21 | oo | Tog | Bog | 0045 |0030° | 0% 1?§§° 25(?830 1?'3%0 —
X2CrNiMo17412-3 22 | oo | Tog | Bag | 0025 |0030°| §%% 1?§§° 255830 1?'35,(;0 —
X2CrNiMo18414-3 23 | om0 | Tog | pas 0045 | 0015 | 0% 13530 255830 1%5,(;0 —
X2CrNiMoN1-12-3 26 | g | T Do | 0045 | 0,030° 0’01’;2“’ 1?’85?5“’ 258&" 1?'35’80 —
X1CrNiMoN2p-22-2 29 | oo 1036 | 5ag | 0025 | 0010 0’01’%0 2‘216%0 2’2(?230 2;'3%0 —
X5CrNiMo17-12-2 30 | 93] T | Do | 0045 [0,030° | Ty 1?’85?5“’ 2538(;0 1?'3%0 —
X3CrNiMo1712-3 [ e | Tas | o | 0045 [0,030° | Ty 1?’85?5“’ 258&" 1?'35’80 —
X6CrNiMoTi1p-12-2 32 g"%’g T’%’(‘)' ’;’%’8 0,045 | 0,030° | — 1?’85?5“’ 2’2(?230 1?'35,5” Ti: 5xC to ,70
XINICrMoCup5-26-5 35 | oo | 06 | Dos | 0035 | 015 | 3 [15000) 4000 | 2500 | Cu 2D
XANICrMoCu31-27-4 3 | 0090 | 030 | 200 | 0030 | 0010 | 0oy [ona ] a0 | mmo | reo
X1CrNiMoCuN24-22-8 38 | om0 | 0eo 2;830 0,030 | 0,005 Og“gsm 23’5%0 7’8%0 2;'3%0 C“:O?é%O to
X8CrMNCuN17-8-3 40 | D% | 005 | Caad | 0040 | 00s0 |05 TG00 MR | DO | cu200t035
X1CiNiMoCuNW24-226 | 41 | ' | (2% 2;&;0 0,030 | 0,010 0'03‘250 23'5%° 5'65?5t° 2;'3(?30 5;111,22:222,’:2
X2CrNiMMoN25-18-6-5 | 42| e | o 5’7%0 0,030 | 0,015 0'03‘230 23'6?(? 4'5%° 1?'9%0 Nb: max. 0,15
X11CrNiMnN19-8-6 43 O'O(?Zsto Ofggo 5’7(3;0 0,030 | 0,015 0'02‘330 qifsto — 6§5t° _

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

(22
Designation s % (mass fraction)
o N
s
Eg
Name o » c Si Mn P S N Ccr Mo Ni Others
ok max. max.
58

. max. max. max. 15,0 to 6,0 to Cu: 1,00 to
X6CrNiCu17-8-2 45 0,08 1.70 3,00 0,045 | 0,030 — 18,0 — 9.0 3,00
X12[CrNiSi18-9-3 46 0'15' l”:,OO 2'00' 0,045 | 0,030 — 1;)’0 — 1‘0’0 —
Austenitic-ferritic steels

) max. max. max. 0,05t0 | 22,0to | 0,10to |\ 3,5to Cu: 0,10 to
X2QrNiN23-4 51 0,030 | 1,00 2,00 0,035 1 0,015 0,20 24,0 0,60. 55 0,60

. max. max. max. 0,10to | 21,0to | 2,510 4,5to
X2QrNiMoN22-5-3 52 0,030 | 1,00 2,00 0,035 | 0,015 0,22 23.0 55 6.5 —

. max. max. max. 0,15t0 | 24,0to | 2,510 5,0to Cu: 1,00 to
X2QrNiMoCuN25-6-3 53 0,030 | 0,70 2,00 0,035 | 0,015 0,30 26.0 40 75 250

. max. max. max. 0,24 te |24,0to | 3,0to 6,0 to
X2QrNiMoN25-7-4 54 0,030 | 1,00 2,00 0,035 | 0,015 0.35 26.0 45 8.0 —

. max. | max. | max. 0,20to | 24,0to | 3,0to | 6,0to |Gu:0,50t0 1,00
X2QrNiMoCuWN25-7-4 56 0,030 | 1,00 1,00 0,035 | 0,015 0,30 26.0 40 8.0 0500100
Ferritic steels

. max. max. max. max. | 10,5to 0,30 to
X2qrNi12 61 10030 | 1,00 | 1,50 | 20420018 | 5030 | 125 - 1,10 -

) max. | max. | max. b _ 10,5 to _ max. | Ti: 6x(C+N) to
X2QrTin2 62 10030 | 1,00 | 1,00 (72040 |0030 12,5 0,50 0,65

max. | max. | max: b . 16,0 to . . .
Xeqr17 67 0,08 1,00 4,00 0,040 | 0,030 18.0

) max. | max’,} max. b _ 16,0 to _ . Ti: [4x(C+N)

X3QrTin7 70 1 005 | 400" | 1,00 | 9040 |0.030 19,0 10,20] to 0,75

max. max. max. 16,0 to Nb: 12xC to

X3drNb17 73 0,05 1,00 1,00 0,040 | 0,015 — 18.0 — — 1,00

Martensitic steels
0,08 to [ max. max. b 11,5to max.

X120r13 81 015 | 1,00 | 1,50 | @040 (00307 | — | 4357 — | 075 -
0,16 to [ max. max. b 12,0 to

X20€Cr13 84 0,25 1,00 1,50 0,040 | 0,030 — 14.0 — — —
0,26 to | max. max. b 12,0 to

X30Cr13 85 0.35 1,00 1,50 0,040 | 0,030 — 14.0 — — —
0,36 to| max. [ max. b 12,5to

X39Cr13 86 0.42 1,00 1,00 0,040 | 0,030 — 145 — — —

Pregipitation-hardening steel

. max. | max. | max. 16,0 to 6,5 to )
X7CrNiAI17-7 102 0,09 0,70 1,00 0,040 | 0,015 — 18.0 — 78° Al: 0,70 to 1,50
a

Elements not listed in this table may not be intentionally added to the steel without the agreement of the purchaser, except for finishing the cast. All
appropriate precautions shall be taken to avoid the addition of such elements from scrap and other materials used in production, which would impair
mechanical properties and the suitability of the steel.

b Particular ranges of sulfur content may provide improvement of particular properties. For machinability, a controlled sulfur content of 0,015 % to
0,030 % is recommended. For weldability, a controlled sulfur content of 0,008 % to 0,020 % may be beneficial. For polishability, a controlled sulfur content
of 0,015 % maximum is recommended.

¢ By special agreement, the steel when intended for cold deformation may also be ordered with 7,00 % to 8,30 % Ni.

© 1SO 2004 - All rights reserved 9
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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
Element in the cast analysis deviation @
% (mass fraction) % (mass fraction)
< 0,030 + 0,005
Carbon > 0,030 < 0,20 + 0,01
> 0,20 <05 + 0,02
Silicon o6 = oo oo
LAY X 9,00 - U,07
< 1,00 + 0,04
Manganese > 1,00 < 2,00 +0,07
> 2,00 < 10,0 +0,1
Hhosphorus < 0,045 + 0,005
dulfur < 0,015 + 0,003
N >0,015 < 0,030 +0,005
Nitrogen > 0,03 < 0,1 + 0,04
> 0,11 < 0,60 +9,02
Ghromium > 10,5 < 28,0 +0,2
< 0,60 +0,03
Molybdenum > 0,60 <1,75 +0,07
>1,75 <8,0 +0,1
< 1,00 + 0,04
Nickel > 1,00 <5,0 +0,1
>5,0 <320 +0,2
Aluminium > 0,30 < 1,50 +0,1
dopper <1,00 + 0,04
> 1,00 < 5,00 +0,1
Niobium <+1,00 +0,05
'I]itanium < 0,75 +0,03
ﬂungsten < 2,50 + 0,05
+ means that in one Castthe deviation may occur over the upper value or under the lower value of the
specified range in Tablg1,\but not both at the same time.

10
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Table 3 — Types of process route and surface finish of flat products @

1:2004(E)

Abbreviation ° Type of process route Surface finish Notes
Hot rolled, not heat-treated, | Covered with the rolling | Suitable for products which are to be further
Hot rolled 1U : .
not descaled scale worked, e.g. strip for rerolling.
Hot rolled, heat-treated, not | Covered with the rolling Swtat_)le fo_r parts which will be dt_ascaled or
1C descaled scale machined in subsequent production or for
certain heat-resistant applications.
The type of mechanical descaling, e.g.
coarse grinding or shot blasting, depends on
Hot rolled, heat-treated, ;
1E mechanically descaled Free of scale the steel grade apd the prc_)duct, and is left to
the manufacturer’s discretion, unless
othermse-agreed-tpen:
Usually standard for most.steel types to
g ensure good corrosion resistance; also
1D H.Ot rolled, heat-treated, Free of scale common finish for further-procgssing. It is
pickled . .
permissible for grinding’marks o be present.
Not as smooth as 2D or 2B.
Cold rolled 2H Work-hardened Bright Cold worked to,obtain higher s{rength level.
Cold rolled, heat-treated, not | Smooth with scale from Swtat_)le fo_r parts which will be dt_ascaled or
2C descaled heat treatment machined'in subsequent produftion or for
certain heat-resistant applicatigns.
g Usually applied to steels with sfale that is
2E ﬁgghg)rl\ﬁgilhzaetsg:ﬁetsd’ Rough and dull very resistant to pickling solutigns. May be
y followed by pickling.
2D C_old rolled, heat-treated, Smooth Finish for good ductility, but nof as smooth
pickled as 2B or 2R.
Most common finish for most sjeel types to
g ensure good corrosion resistance,
2B Ciigll(cfefgllglc(ii,nhesést;%ated, Smoother.than 2D smoothness and flatness. Also[common
P ’ P finish for further processing. SKin passing
may be by tension levelling.
Cold rolled, bright Smooth, bright, Smoother and brighter than 2B{ Also
2R c . h )
annealed reflective common finish for further procgssing.
Grade of grit or surface roughness can be
Spegial finishes 1G or 2G Ground ¢ See footnote © specified. Undirectional texture] not very
reflective.
Grade of brush or polishing belf or surface
1Jor2J Brushed or dull‘polished ¢ ge’“:?;gtenr;{“:g‘ ground. roughness can be specified. Unpidirectional
texture, not very reflective.
Additional specific requirementk to a “J”-type
finish, in order to achieve adeqpate
1K or 2K Sattin polish 9 See footnote © corrosion resistance for maringl and external
architectural applications. Trangverse
Ra < 0,5 ym with clean cut surface finish.
Mechanical polishing. Process jor surface
. . d e roughness can be specified. Npn-directional
<2 Bright polished See footnote finish, reflective with high degre¢e of image
clarity.
oF gl?ilnd rg!ggagia:gaeitsgé d Uniform non-reflective | Heat treatment by bright annedling or by
rolls P 9 matt surface annealing and pickling.
™ . Chequer plates used for floors.
Patterned Design to be agreed - querp - u -
oM upon; 2nd surface flat A fm_e texture f|n|s_h mamly usefl for
architectural applications |
Design to be agreed Used to increase strength and/or for
2w Corrugated upon cosmetic effect.
oL Coloured ¢ Colour to be agreed
upon
1S or 2S Surface coated ¢ Coated with e.g. tin, aluminium, titanium.

a
b
c
d

May be skin passed.

e

Not all process routes and surface finishes are available for all steels.
First digit, 1 = hot rolled, 2 = cold rolled.

One surface only, unless specifically agreed upon at the time of enquiry and order.

Within each finish description, the surface characteristics can vary, and more specific requirements may need to be agreed upon between
manufacturer and purchaser (e.g. grade of grit or surface roughness).

© 1SO 2004 - All rights reserved
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Table 4 — Mechanical properties at room temperature for austenitic steels
in the solution-annealed condition (see Table A.1)

Product | Thickness Tensile Elongation Resistance to
Designation a Proof stress after intergranular
form t strength . e
fracture corrosion
R R R Agp ¢
Line number mm P02 | p10 m 20 in the in the
Name of ISO/TS | (Class) max MPa % delivery | sensitized
15510:2003 : min. MPa min. condition | condition
(tr.) ¢ (tr.)
C (+AT1) 220 250 520 to 720
oL AT2AND 8 470 400 4+ faZeYal 45
X2CrNi18-9 y S+AT2) 5 486-to-686 vos veb
H 13,5 200 240 520 to 720 45
P 75h 200 240 500 to 700 45
C 8 220 250 520 to 720 45
X2CrNi19-11 2 H 13,5 200 240 520 to 720 45 yes yep
P 75h 200 240 500 to 700 45
C 8 290 320 550 to 750 40
X2CrNiN18-9 3 H 13,5 270 310 550 to 750 40 yes yep
P 75h 270 310 530 to 730 40
C 8 230 260 540 to 740 451
X5CrNi18-9 6 H 13,5 210 250 540 te 740 451 yes nd
P 75h 210 250 520:0 720 45
) C 8 250 280 600 to 800 40
X10CrNi18-8 11 no ng
H 13,5 230 270 600 to 800 40
X1CrNi25-21 12 P 75h 200 240 470 to 670 40 yes yep
C 8 350 380 750 to 950 45
X12CrMnNIN{ 7-7-5 13 H 13,5 330 370 750 to 950 45 yes ng
P 75h 330 370 750 to 950 40
C 8 220 250 520 to 720 40
X6CrNiTi18-10 16 H 13,5 200 240 520 to 720 40 yes yep
P 750 200 240 500 to 700 40
C 8 220 250 520 to 720 40
X6CrNiNb18-[10 19 H 13,5 200 240 520 to 720 40 yes yep
P 75h 200 240 500 to 700 40
C\(+AT1) 8 240 270 530 to 730 40
. € (+AT2) 9 175 — 480 to 680
X2CrNiMo17{12-2 21 yes yep
H 13,5 220 260 530 to 730 40
P 75h 220 260 510 to 710 40
C 8 240 270 530 to 730 40
X2CrNiMo17{12-3 22 H 13,5 220 260 530 to 730 40 yes yep
P 75h 220 260 510 to 710 40
C 6 240 270 550 to 750 40
X2CrNiMo18-44=3 23 = 12 220 260 556to 7560 2y, yes ve
P 75h 220 260 520 to 720 45
C 8 300 330 580 to 780 35
X2CrNiMoN17-12-3 26 H 13,5 280 320 580 to 780 35 yes yes
P 75h 280 320 580 to 780 40
X1CrNiMoN25-22-2 29 P 75" 250 290 540 to 740 40 yes yes
C (+AT1) 8 240 270 530 to 730 0
C (+AT2)9 205 — 520 to 720 .
X5CrNiMo17-12-2 30 yes no!
H 13,5 220 260 530 to 730 40
P 75h 220 260 510 to 710 40

12
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Table 4 (continued)

ISO 16143-1:2004(E)

i

For thicknesses above 75 mm, the mechanical properties can be agreed upon.

For stretcher levelled material, the minimum value is 5 % lower.

Sensitization treatment of 15 min at 700 °C followed by cooling in air.

. . Product [ Thickness Tensile Elongation I_2e5|stance to
Designation a Proof stress after intergranular
form t strength L e
fracture corrosion
R R R Agp ¢
Line number mm pO2 | p1.0 m io in the in the
Name of ISOITS | (Class) e MPa % delivery | sensitized
15510:2003 ' min. MPa min. condition | condition
(tr)o¢ (tr.)
C 8 240 270 530 to 730 40
X3CrNiMo17-12-3 31 H 13,5 220 260 530 to 730 40 yes no
P 75+ 296 286—510to 716 %46
C 8 240 270 530 to 730 40
X6drNiMoTi17-12-2 32 H 13,5 220 260 530 to 730 40 yes yes
P 75h 220 260 510 to710 40
C 6 240 270 530 to 730 35
X1NiCrMoCu25-20-5 35 H 12 220 260 530 to 730 35 yes yes
P 75h 220 260 510to 710 35
X1NiCrMoCu31-27-4 36 P 75h 220 260 500 to 700 40 yes yes
C 8 430 470 750,10 950 40
X1grNiMoCuN24-22-8 38 H 13,5 430 470 750 to 950 40 yes yes
P 15 430 470 750 to 950 40
C 8 300 330 580 to 780 40
X8(rMnCuN17-8-3 40 yes no
H 13,5 300 330 580 to 780 40
X1grNiMoCuNW24-22-6 41 P 75h 420 460 800 to 1000 40 yes yes
C 6 420 460 800 to 1000 35
X2QrNiMnMoN25-18-6-5 42 H 10 420 460 800 to 1000 35 yes yes
P 40 420 460 800 to 1000 35
X11CrNiMnN19-8-6 43 C 4 340 370 750 to 950 35 yes no
C 8 155 — min. 450 40
X6drNiCu17-8-2 45 H 13,5 155 — min. 450 40 no no
R 75h 155 — min. 450 40
C 8 205 — min. 520 40
X12CNiSi18-9-3 46 H 135 205 — min. 520 40 no no
P 75h 205 — min. 520 40
NOTE 1 MPa=1N/mm2.
a C = cold-rolled strip; H =/ot«0lled strip; P = hot-rolled plate.
b If, in the case of stripdn tolling widths < 300 mm, longitudinal test pieces are taken, the minimum values are reduced as follows:
proof stress: minug 15 MPa
elongation for censtant gauge length: minus 5 %
elongation forproportional gauge length: minus 2 %.
¢ For continuously hot-rolled products, 20 MPa higher minimum values of Rpo,2 and 10 MPa higher minimum values of Rp1,0 may be agfeed upon at the
time pf enquityand order.
d For.thickness ¢ < 3 mm, the values apply for test pieces with a gauge length of 80 mm and a width of 20 mm; test pieces with a gauge |ength of 50 mm
and g width of 12,5 mm can also be used. For thickness ¢ > 3 mm, the values apply for test pieces with a gauge length of 5,65 @
e When tested in accordance with ISO 3651-2.
f SeeNOTEt074.
9 This condition is only supplied if specially agreed at the time of enquiry and order. Otherwise condition “+AT1” is supplied.
h

© 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 (see Table A.2)

0,2% Tensile | Elongation
) ) Product | Thickness, proof strength, after I_?e5|stance to
Designation P a stress, fracture, intergranular
orm t . e
§ corrosion
Rpo,2 R Ago
Line number mm MPa MPa % in the in the
Name of ISO/TS max min., min min. delivery sensitized
15510:2003 ' (tr.) b, c ’ (long. +tr.) | condition condition
S & 426 666 26
X2CrNiN23-4 51 H 12 400 600 20 yes y€es
P 759 400 630 25
C 6 480 660 20
X2CrNiMoN2p-5-3 52 H 12 460 660 20 yes yes
P 759 460 640 20
C 8 550 750 17
X2CrNiMoCuN25-6-3 53 H 13,5 530 750 17 yes yes
P 759 530 730 25
C 6 550 750 15
X2CrNiMoN2p-7-4 54 H 12 530 750 15 yes yes
P 759 530 730 20
X2CrNiMoCYWN25-7-4 56 P 759 530 730 25 yes yes
NOTE i MPa =1 N/mm2.

a C = cold-rplled strip; H = hot-rolled strip; P = hot-rolled plate.

b If, in the cpse of strip in rolling widths < 300 mm, longitudinal test pieces are taken, the minimum proof stress values are reduced by 15 MPa.
¢ For continpously hot-rolled products, 20 MPa higher minimum yatues of Rpo,2 may be agreed upon at the time of enquiry and order.

d For thicknpss ¢ < 3 mm, the values apply for test pieces with"a gauge length of 80 mm and a width of 20 mm; test pieces with a gauge length of 5¢ mm
and a width of 42,5 mm can also be used. For thickness 7 > 3 mmy-the values apply for test pieces with a gauge length of 5,65 \/E
e When tesfed in accordance with ISO 3651-2.

f SeeNOTEto7.4.

9 For thickngsses above 75 mm, the mechanical properties can be agreed upon.
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Table 6 — Mechanical properties at room temperature for ferritic steels

in the annealed condition (see Table A.3)

o .
Product Thi 0,2 % Tensile Elongation Resistance to
. . a ickness proof after .
Designation form strength intergranular
Class) ! stress R fracture corrosion d
( R b m Aan ©
p0.2 80
o . .
Name Line number of mm “rﬂﬁa MPa mf;l dgit/r;er v:/r;|t::d
ISO/TS 15510:2003 max. ' min. ' ey "
(tr.) (long. + tr.) | condition | condition
€ 6 326 456 26
X2Q¢rNi12 61 H 12 300 450 20 no no
P 25¢€ 280 430 20
C (+A1) 220 380
6 25
C (+A2)f 175 360
X2¢rTi12 62 no no
H (+A1) 200 380
12 25
H (+A2)f 175 360
C (+A1) 250 450
6 20
C (+A2)f 205 450
X6¢r17 67 H (+A1) 230 450 yes no
12 20
H (+A2)f 205 450
P 25¢€ 230 430 20
C (+A1) 240 420
6 23
C (+A2)f 175 360
X3QrTi17 70 yes yes
H (+A1) 220 420
12 23
H (+A2)f 175 360
X3C¢rNb17 73 C 6 230 420 23 yes yes
NOTE 1 MPa = 1N/mm?.
@ | C = cold-rolled strip; H = hot-rolled strip; P = hot-rolled plate.
b [If, in the case of strip in rolling width < 300 mm, longitudinal test pieces are taken, the minimum proof stress values are reduced by
20 MPa.
¢ |For thickness ¢ < 3'mm, the values apply for test pieces with a gauge length of 80 mm and a width of 20 mm. Test|pieces with a
gauge length of 50 mm.and a width of 12,5 mm can also be used. For thickness ¢ > 3 mm, the values apply for test pieceq with a gauge
lengdth of 5,65 /s,
d | When testéd in accordance with ISO 3651-2.
€ | For thicknesses above 25 mm, the mechanical properties can be agreed upon.
f | This'condition is only supplied if specially agreed at the time of enquiry and order. Otherwise condition “+ A1” is suppIiPd.
|
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Table 7 — Mechanical properties at room temperature for martensitic steels
in the heat-treated condition (see Table A.4)

Product Heat 0.2% Tensile Elongation
Designation f a | Thickness b [ Hardness | proof after Hardness
orm treatment c strength d
stress fracture
Line number t Roo,2 Ry A
Name of ISO/TS HWB ' HRC HV
15510:2003 mm MPa MPa %
max. max. min. min. | max. min.
C 8 +A 200 — 440 | 600 20 — —
H 13,5 +A 200 — 440 | 600 20 — —
X12Cr13 82
P 75¢ +QT1 — 400 550 | 750 15 — —
P 75¢ +QT2 — 450 650 | 850 12 L —
44 to 440|to
c 3 QT - - |1~ = 50 | 53p
8 +A 225 — 520 | 700 15 — —
X20Cr13 84 13,5 +A 225 — 520 | 700 15 — —
+QT1 450 650<}/850 12 — —
P 75¢ —
+QT2 550 50" 950 10 — —
45 to 450|to
c 3 QT - e 51 | 58D
13,5 +A 235 — 540 | 740 15 — —
P 75¢€ +QT1 )— 600 800 | 1000 10 — —
47 to | 480|to
C 3 +Qak - - I - 53 580
X39Cr3| | 86 8 A 240 — | = |7e0| 12 _ _
13,5 +A 240 — — | 760 12 — —
NOTE i MPa = 1 N/mm?.
@  C = cold{olled strip; H = hot-rolled-strip; P = hot-rolled plate.
b 1A: Soft fnnealed; +QT: Quenched and tempered.
€ If, in the fase of strip in relling’width < 300 mm, longitudinal test pieces are taken, the minimum proof stress values are reduced by
20 MPa.
d  For thickhess ¢ < 3 mm, the values apply for test pieces with a gauge length of 80 mm and a width of 20 mm. Test pieces wjth a
gauge length pf 50 mrizand a width of 12,5 mm can also be used. For thickness ¢ > 3 mm, the values apply for test pieces with a gauge
length of 5,65(,/5,,
€  For thickheSses above 75 mm, the mechanical properties can be agreed upon.
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Table 8 — Mechanical properties at room temperature for the precipitation-hardening steel
in the heat-treated condition (see Table A.5)

. . Product . Heat 0,2 % proof Tensile Elongation after
Designation a | Thickness b
form treatment stress strength fracture
Line
Name number of Rz R A
ISO/TS mm MPa MPa %
15510:2003
max. min. min. max. min.
+AT 1030 19
X7QrNiAI17-7 102 C 8 +P1300 1200 1300
+P1450 1310 1450 2
NOTE 1 MPa=1N/mm?
a8 | C = cold-rolled strip.
b |+AT = solution-annealed; +P = precipitation-hardened.
Table 9 — Tests to be carried out, test units and extent of testing in specific testing
> Product form
< Number of
Test 8 Test unit Strip and s_heet”(_:ut fro_(Tthstrlp (CgH), test p;ec;es
s in rolling wi Rolled plate (P) per tes
? sample
2 < 600 mm >600 mm
Chemical m | cast Th t vsis is.qi by th fact b
analysis e cast analysis ds,given by the manufacturer
a) Plates processed under identical
conditions may be collected into a batch
Same cast with a maximum total weight of 30 000 kg
same nominal comprising no more than 40 plates. One test
) thickness + 10 sample per batch shall be taken from heat-
Tenkile test % same treated plates up to 15 m in length. One test
at rgom final-treatment—{ | € extent of One test sample shall be taken from each end of the
temperature s testing shall be longest plate in the batch where heat-
m | condition (i.e. . sample from 1
or hprdness same-Hedt agreed at the time | " treated plates are longer than 15 m.
testfat room of ordering
temberature treatment b) If the plate cannot be tested in batches,
andjor same one test sample shall be taken from one end
degree o_f cold from heat-treated plates up to 15 m long
deformation) and one test sample shall be taken from
each end of heat-treated plates longer than
15 m.
Resjstance to
intetgragular | o¢ To be agreed upon at the time of ordering if intergranular corrosion is a hazard, | 1
corrosion

a Tests marked with an “m” (mandatory) shall be carried out as specific tests. In all cases, those marked with an “o” (optional) shall be carried out as

specific tests only if agreed at the time of ordering.

b
c

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

A product analysis may be agreed upon at the time of ordering; the extent of testing shall be specified at the same time.
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Annex A
(normative)

Guidelines for further treatment (including heat treatment) in fabrication

The guidelines given in Tables A.1 to A.5 are intended for hot forming and heat treatment.

Flame cutting may adversely affect edge areas; where necessary, they should be machined.

As the corrcl)sion resistance of stainless steels is only ensured with a metallically clean surface, layers of scale
and anneallng colours produced during hot forming, heat treatment or welding should be removed as’fdr as
possible before use.
Resistance|to corrosion by finished parts made of steels with approximately 13 % Cr iscincreased by a
smoother clean surface.
Table A.1 — Guidelines on the temperatures for hot forming and heat treatment @
of austenitic corrosion-resistant stainless steels
Designation Hot forming Heat treatment Solution annealing
Nhme Llnelggrlrjrbser of Temrierature Typg of syrdhol Tempezature b,c Typqg of
15510:2003 C cooling C coolfng
X2CrNi18-9 9 1 1000 to 1 100
X2CrNi19-11 2 1000 to 1 100
X2CrNiN18-9 3 1000 to 1 100
X5CrNi18-9 6 1000 to 1 100
X10CrNi18-8 11 1010 to 1 090
X1CrNi25-21 12 1030to 1110
X12CrMnNiN|[7-7-5 13 1000 to 1 100
X6CrNiTi18-1p 16 1000 to 1 100
X6CrNiNb18-10 19 1020to 1120
X2CrNiMo17412-2 @ 21 1,150 to 850 1030to 1110
X2CrNiMo17412-3 22 1030to 1110
X2CrNiMo18414-3 23 1030to 1110
X2CrNiMoN1f-12-3 26 . 1030to 1110 Watr,
- - Air +AT -k

X1CrNiMoN2§-22-2 29 1070 to 1 150 air
X5CrNiMo17-412-2 @ 30 1030to 1110
X3CrNiMo17413-3 31 1030to 1110
X6CrNiMoTi1f-12-2 32 1030to 1110
X1NiCrMoCup5-20-5 35 1060 to 1 140
X1NiCrMoCuB1-27-4 36 1070 to 1 150
X1CrNiMoCuN24-22-8 38 1200 to 1 000 1150 to 1 200
X8CrMnCuN17(8<3 40 1 150 10 850 1000 to 1 100
X1CrNiMoCuN24-22-6 47 7040 to 1 200
X2CrNiMnMoN25-18-6-5 42 1200 to 950 1120to 1170
X11CrNiMnN19-8-6 43 1000 to 1 100
X6CrNiCu17-8-2 45 1150 to 850 1010 t0 1 150
X12CrNiSi18-9-3 46

a
b
c

d
e

This procedure applies to both classes given in Table 4.
Rapid cooling.

The temperature of annealing shall be agreed upon for simulated heat-treated test pieces.

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

The lower end of the range specified for solution annealing should be aimed at for heat treatment that is part of further processing, 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 % and a temperature of 1 020 °C for
steels with Mo contents exceeding 3 %.
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