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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.
International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an
International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. 1ISO shall not be held responsible for identifying any or all such patent rights.

ISO 9328-6 was prepared by Technical Committee ISO/TC 17, Steel, Subcommittee SC 10, Steel for pressure
purposes.

This second edition cancels and replaces the first edition (ISO 9328-6:2004), of which it constitutes a minor
revision.

ISO 9328 consists of the following parts, under the general title Steel flat products for pressure purposes —
Technical delivery conditions:

— Part 1: General requirements

— Part 2: Non-alloy and alloy steels with specified elevated temperature properties

— Part 3: Weldable fine grain steels, normalized

— Part 4: Nickel-alloy steels with specified low temperature properties

— Part 5: Weldable fine grain steels, thermomechanically rolled

— Part 6: Weldable fine grain steels, quenched and tempered

— Part 7: Stainless steels

The clauses marked with a point (*) contain information relating to agreements which shall be made at the

time of enquiry and order. The clauses marked by two points (*¢) contain information relating to agreements
that may be made at the time of enquiry and order.

iv © 1S0O 2011 — All rights reserved
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Steel flat products for pressure purposes — Technical delivery
conditions —

Part 6:
Weldable fine grain steels, quenched and tempered

1 Scope

This part of ISO 9328 specifies the requirements for flat products for pressure equipment made of quenched
and tempered weldable fine grain steels as listed in Tables A.1 and B.1. The requirements and definitions in
ISO 9328-1 also apply to this part of ISO 9328.

NOTE 1 Fine grain steels are understood to be steels with a ferritic grain size of 6 or finer when tested in accordance
with ISO 643.

NOTE 2  This part of ISO 9328 Joffers the possibility of specifying praducts in ‘accordance with European design codes
and ASME-type design codes.

2 Normative references
The following referenced documents.-are cindispensable fon) the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced

document (including any amendments) applies.

ISO 4948-1:1982, Steels — Classification — Part 1: Classification of steels into unalloyed and alloy steels
based on chemical composition

ISO 4948-2:1981, Steels — Classification — Part 2: Classification of unalloyed and alloy steels according to
main quality classes and main property or application characteristics

ISO 9328-1:2011, Steel flat products for pressure purposes — Technical delivery conditions — Part 1:
General requirements

ISO 10474:1991, Steel and steel products — Inspection documents

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 9328-1 apply.

4 Classification and designation

4.1 Classification

In accordance with ISO 4948-1 and ISO 4948-2, all steel grades covered by this part of ISO 9328 are alloyed
special steels.

© 1S0O 2011 — All rights reserved 1
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4.2 Designation

See ISO 9328-1.

This part of ISO 9328 covers the steel grades specified in Annexes A and B in four series:
a) basic series (P...Q; PT...Q);

b) series with elevated temperature properties (P...QH, PT...QH);

c) series with low temperature properties down to —-40 °C (P...QL1);

d) series with low temperature properties down to —60 °C (P...QL2, PT...QL2).

NOTE 1 The steel grades in Annex A are classified according to their yield strength; the steel grades in Annex B are
classified according to their tensile strength.

NOTE 2 Information on the designation of comparable steel grades in national or regional standards is given in
Annex C.

5 Information to be supplied by the purchaser

5.1 Mandatory information

See ISO 9328-1.

Additionally, for steel grades in accordance'with-Annex B, the test direction for the impact test shall be agreed
upon (see Clause 9 and Table B.3, footnote a).

5.2 Options

A number of options are specified in this part of ISO 9328. These are listed below under a) to i). Additionally,
the relevant options of ISO 9328-1 apply. If the purchaser does not indicate a wish to implement any of these
options at the time of enquiry and order, the products shall be supplied in accordance with the basic
specification (see ISO 9328-1):

a) carbon-equivalent value (see 6.3.3);

b) tensile properties at elevated temperatures for steel grades PT...QH (see 6.4);

c) specification of an impact energy of 40 J (see the Note to 6.4 and Table A.3);

d) lower copper content and maximum tin content (see Table A.1, footnote c);

e) mechanical properties for thicknesses > 150 mm (see Table A.2, footnote b);

f)  applicability of elevated temperature values for QL grades (see Table A.4, footnote b);

g) increased maximum carbon content for the grade PT520Q (see Table B.1, footnote c);

h) increased maximum carbon content for the grade PT550QL2 (see Table B.1, footnote d);

i) other test requirements for the impact test (see Table B.3, footnote b).

2 © 1S0O 2011 — All rights reserved
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5.3 Example for ordering
10 plates with nominal dimensions thickness = 50 mm, width =2 000 mm, length =10 000 mm, made of a

steel grade with the name P355QL2 as specified in ISO 9328-6, with inspection document 3.1.B as specified
in 1ISO 10474:1991 is designated as follows:

10 plates — 50 x 2 000 x 10 000 — ISO 9328-6 P355QL2 — Inspection document 3.1.B

6 Requirements

6.1 Steelmaking process

See ISO 9328-1.

6.2 Delivery condition

The products complying with this part of ISO 9328 are supplied in the quenched and tempered condition.

6.3 Chemical composition

6.3.1 The data in Tables A.1 and B.1 apply for the chemical composition according to the cast (heat)
analysis.

6.3.2 The product analysis, may-deviate; from the specified ;valuesof; the cast (heat) analysis given in
Tables A.1 and B.1 by the'values'given in Table/1"

6.3.3 -« For the steel grades covered by this"part’of 1SO 9328, /a carbon-equivalent value (CEV) may be
specified at the time of enquiry and order. This shall be based on the formula:

CEV:C+m+ Cr#MotiV i Ni+Cu
6 5 15

6.4 Mechanical properties
The values given in Tables A.2 to A.4, as well as in Tables B.2 and B.3, apply (see also ISO 9328-1).

ee Additionally, for PT...QH steels (see Annex B), tensile properties at elevated temperatures may be agreed
upon at the time of enquiry and order.

NOTE Optionally, a minimum impact energy value of 40 J can be specified for temperatures where lower minimum
values are specified (see Table A.3, footnote a).

6.5 Surface condition

See ISO 9328-1.

6.6 Internal soundness

See ISO 9328-1.

6.7 Weldability

6.7.1 The steels specified in this part of ISO 9328 shall be suitable for welding processes in current use
(see the 4th paragraph of 6.7.2).

© 1S0O 2011 — All rights reserved 3
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6.7.2 The manufacturer shall, if requested, provide the purchaser with data on suitable welding conditions
determined on the basis of weld procedure tests.

With increasing product thickness and strength level, cold cracking can occur. Cold cracking is caused by the
following factors in combination:

— the amount of diffusible hydrogen in the weld metal;

— brittle structure of the heat-affected zone;

— tensile stress concentrations in the welded joint.

When using recommendations as laid down in appropriate documents, e.g. EN 1011-1 and EN 1011-2 or
IIS/IIW 382-71, the recommended welding conditions and the various welding ranges of the steel grades can
be determined depending on the product thickness, the applied welding energy, the design requirements, the

electrode efficiency, the welding process and the weld metal properties.

Excessive post-weld heat treatment (PWHT) conditions may decrease the mechanical properties. The
purchaser should, in his enquiry and order, inform the manufacturer accordingly.

ee \Where appropriate, tests on simulated post-weld heat-treated samples may be agreed upon at the time of
enquiry and order to check whether, after such a treatment, the properties specified in this part of ISO 9328
can still be regarded as valid.

Table 1 — Permissible deviations|of the chemicali.composition in the'results of the product analysis
from the specified values applicable to the cast (heat) analysis

Element analysissziiglrilcijn\;alzeTrthz: Z?‘IStand B.1 Permissible deviation?® of the product analysis
% by mass . % by mass
o <0,24 +0,02
Si < 0,80 +0,05
Mn < 1,70 +0,10
PP < 0,030 +0,005
b < 0,010 +0,003
> 0,010 to < 0,030 +0,005
Al < 0,020 —-0,005
B < 0,005 +0,000 5
< 0,020 +0,002
Cr < 1,50 +0,10
Cu < 0,40 +0,05
Mo <0,70 +0,04
Nb < 0,06 +0,01
Ni < 2,50 +0,10
Ti < 0,05 +0,01
v <0,12 +0,01
Zr <0,15 +0,01
@  |f several product analyses are carried out on one cast, and the contents of an individual element, as determined, lie outside the
permissible range of the chemical composition specified for the cast (heat) analysis, then it is allowed either to exceed the permissible
maximum value or to fall short of the permissible minimum value, but not both for one cast.
b In the case of steel grades specified in Annex B, the maximum values listed in Table B.1 also apply for the product analysis.

4 © 1S0O 2011 — All rights reserved
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6.8 Dimensions and tolerances

See ISO 9328-1.

6.9 Calculation of mass

See ISO 9328-1.

7 Inspection

7.1 Types of inspection and inspection documents
See ISO 9328-1.

7.2 Tests to be carried out

See ISO 9328-1.

7.3 Retests

See ISO 9328-1.

8 Sampling
See ISO 9328-1.

ee For the impact testiand/ontensilehtest;deviatingfrom/180-:9328+1:2011]-Table 3, footnote e, by preparing
test pieces taken from the mid-thicknessmay be agreed:uponi at the time of enquiry and order. In this case,
test temperatures and minimum impact energy values shall also be agreed upon.

9 Test methods

See ISO 9328-1.

e Impact tests for verification of impact energy values in Tables A.3 and B.3 shall be carried out on transverse
test pieces (for steel grades in accordance with Annex A) or on test pieces as specified in the order (for steel
grades in accordance with Annex B; see Table B.3, footnote a).

10 Marking

See ISO 9328-1.

© 1S0O 2011 — All rights reserved 5
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Annex A
(normative)

Chemical composition and mechanical properties of products delivered
in accordance with European design codes
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:2011(E)

ISO 9328-6

‘winjuiwnje paAjossIp 0} alay saldde 9, GLO‘0 4O JUSIUOD WNWIUIW BY| "SJUBWSJS-8S8Y) Ul Papn[oulos|e sI Wniuiwnly % G100 1Se9| Je aq |leys siusws|e Buluyal-uielb jo abejusosad ay

J9pIO Ul ‘suolipuod Bupjew|asls ay) pue ssauxoly} }onpoid By} JO UoRoUN) e Se ‘J8pi1e 8y} Ul paloadsisaniea wnwixew ay) o} dn (s)uswsa|e Bulkoje |e1anss 1o auo ppe Aew Jainjoeinuew ay |

‘pauIWIB)ep 8g |[eys JUSIU0D WNiujWn[e PaAJOSSIP 8y} ‘@IndsIpjo SaSed Ul (% gL' }Ses| Je SI JUSjuod Wwnjuiwne [ejo} 8y} Ji paulele se papiebal S| anjea siyL

p

"JopJo pue Auinbua Jo swi ay] 18 uodn psaibe ag’Aew JUSJUOD Ul WNWIXEW B pue Jusjuod Jaddod Jamoj e ‘Ajijigewo) Joy JO SUOSeal J04 e«

*JOPJO JO UOIeULIJUOD puUe JaYo ay} UlueAlb a4 [|eys sisAjeue s Jainjoejnuew yoes Joj abuel uonisodwoo [eojwayo ay] "seipadold paiyoads sy} uieye o)

q

"Ayligesn pue sapadoid [esiueyosw ay) JoayeAlesIidApe Aew yoigm ‘Buiew|as)s ul pasn sjeuajew Jayjo pue delos Wolj Sjuswiajd asay) Jo UonIppe ay) juaaaid
0} uaxe)} aq |leys sainsesw ajeudoidde |y 1seo oy} Bulysiuly Joy }deoxs ‘aseyoindssy} JOoJuswsaiBe sy Inoyim [93)s By} 0} pappe Aj[euoniualul 89 Jou |leys S|qe) SIU} Ul pas]| Jou Sjuswdlg

5000 Z10069d
020°0

GLo | zi'o | so'0 | os'z | 900 | og0 | 020 | 0SHe |°G00'0 {iSL0'O | 8000 0.4 | o080 | oz'0 1 10069d
0100 | S20'0 HO069d ‘D069d
5000 Z1000Sd

‘ ‘ ‘ 13 ‘ ‘ ‘ 13 ‘ £ ‘ ONO.O ‘ ‘ .
GL'o | 800 | so'0 | ost | so'0 | ogo | oz0 | 00 | S00'0 |'si0 | 8000 0.t | 09'0 | si'0 11000Sd
0100 | S20'0 HO00Sd ‘D00Sd
5000 Z1009%d

‘ 13 13 13 ‘ ‘ ‘ 13 ‘ ‘ . ONoho ‘ ‘ 3
G0'0 | 800 | €00 | 00t | So'0 | og0 | 0S0 | 0S'0-| S00°0 | SLO'O | 800°0 0.t | os'0 | si'0 11009 d
0100 | S20'0 HO09Yd ‘D09Yd
5000 z10s5€ed

‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ONO.O ‘ ‘
Go'o | 900 | €00 | os'o | so'0 | og0 | sg0 | ogo | so0'0 | GLO'O | 8000 0s't | ov'o | 9i'0 11055€d
0100 | S20'0 HOSSEd ‘DSSed

iz ol olL IN pAN %) oW 19 g N s d um IS o)

gSsew Aq %

SJuUdUOI Wnwixe

apeub |99)g

glsisAjeue (3eay) j3ses] uonisodwod [eaiwayd — Ly d|gel

© 1SO 2011 — All rights reserved



	oøÝ�!ÓË=:ø™Ÿž�f´•k±�#ý�"¾ù£�*Þ®ıõ±Ñ�ªä1Mq]Æî”£�˜éc�¾Ł²‚ﬂÕô�I9Â„<á›/Æ

