International
Standard

ISO 4991

Steel castings for pressure purposes Fourth edition
2024-1

Pieces moulées|en acier pour service sous pression

Reference number
ISO 4991:2024(en) © ISO 2024



https://standardsiso.com/api/?name=90c4ea5acb9bfcad44dc8a1245121513

ISO 4991:2024(en)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2024

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting on
the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address below
or ISO’s member body in the country of the requester.

ISO copyright office

CP 401 o Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org
Published in Switzerland

© IS0 2024 - All rights reserved
ii


https://www.iso.org
https://standardsiso.com/api/?name=90c4ea5acb9bfcad44dc8a1245121513

Contents

Foreword

Heat treatment
Welding

Information to be supplied by the purchaser

ISO 4991:2024(en)

1
2
3
4
5
6
7

Req
7.1
7.2

Insp
8.1
8.2
8.3
8.4

8.5
9 Supj

Annex A (n

Annex B (informative) Welding conditions

Annex C (i

Annex D (informative) UNS cast grades similar to ISO-cast grades

Bibliograp

lirements

Mechanical propertie

ection and testing
General
Sampling
Formation of test lots
Non-destructive testi
Marking

Chemical composition

blementary requirements

prmative) Supplementary requirements

formative) Creep properties

S

ng

© IS0 2024 - All rights reserved
iii



https://standardsiso.com/api/?name=90c4ea5acb9bfcad44dc8a1245121513

ISO 4991:2024(en)

Foreword

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

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the

ISO/IEC Dl[ \.tiVCD, Pdl t 2 (DCC VV VV VV.iDU.Ul ;(/Idil CLtiVCD).

[SO draws gttention to the possibility that the implementation of this document may invalve‘t
patent(s). I$O takes no position concerning the evidence, validity or applicability of any clai

rights in regpect thereof. As of the date of publication of this document, ISO had notreceived

patent(s)

ich may be required to implement this document. However, implementers are ca

this may ndt represent the latest information, which may be obtained from the patent database
www.iso.ong/patents. ISO shall not be held responsible for identifying any or all;stich patent righ

Any trade
constitute 3

For an expl
related to
Organizatig

This docum

This fourth
revised.

n endorsement.

hnation of the voluntary nature of standards, the meaning of ISO specific terms and
conformity assessment, as well as information about ISO's adherence to the W
n (WTO) principles in the Technical Barriers to Trade (TBT), see www.iso.org/iso/for¢

&

use of (a)
ed patent
hotice of (a)
tioned that
available at
ts.

hame used in this document is information given for the convenience of users and does not

pxXpressions
Yorld Trade
pword.html.

ent was prepared by Technical Committee ISOATC 17, Steel, Subcommittee SC 11, Sted

edition cancels and replaces the third edition (ISO 4991:2015), which has been

The main clhanges are as follows:

grade 1
acasts
two aus
— qualifig

Any feedba
complete lig

ames and numbers have been corrected;
teel grade for higher temperature applications (550 °C to 700 °C) has been added;

tenitic-ferritic stainless steel (duplex) grades have been added for pressure parts up

the application temperatire range of some special steels has been extended;

ation requiréments for welders have been added.

ting ofthese bodies can be found at www.iso.org/members.html.

bl castings.

technically

to 250 °C;

ck or questions on this document should be directed to the user’s national standajrds body. A
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International Standard

ISO 4991:2024(en)

Steel castings for pressure purposes

1 Scope

This document covers steel castings for pressure containing parts.

It includes materials which are used for the manufacture of components subject to pressure vessel codes

and Compomcuto ot ou‘ujcut tocodes:

This docum
their chemi

NOTE Al
ISO grade de

2 Norm

ent relates to castings manufactured from unalloyed and alloyed steel grades (charg
ral composition given in Table 1, and mechanical properties in Tables 2, 3, 4 and'5).

nnex D gives information on ISO grade designation and available UNS number®which are g
Signation.

htive references

The following documents are referred to in the text in such a way<that some or all of their
requiremeryts for this document. For dated references, only the editien cited applies. For undated
the latest edlition of the referenced document (including any amgndments) applies.

[SO 148-1,

[SO 4885, F
ISO/TS 494
ISO 4990, S
ISO 6892-1,
[SO 6892-2,
[SO 9606-1,
[SO 11970, |
ISO 13520,

3 Terms

etallic materials — Charpy pendulum impact test ~<Part 1: Test method
errous materials — Heat treatments — Vocabulary
D, Steel names based on letter symbols
leel castings — General technical delivery requirements
Metallic materials — Tensile testing — Part 1: Method of test at room temperature
Metallic materials — Tensiletesting — Part 2: Method of test at elevated temperature
Qualification testing pf welders — Fusion welding — Part 1: Steels
bpecification and qualification of welding procedures for production welding of steel cas

Determinatian.of ferrite content in austenitic stainless steel castings

and.definitions

cterized by

imilar to the

content are
references,

tings

For the pury

0s@s of this document, the terms and definitions given in ISO 4885, ISO/TS 4949 and ISO

4990 apply.

[SO and [EC maintain terminological databases for use in the standardization at the following addresses:

[SO Online browsing platform: available at https://www.iso.ort/obp.

IEC Electropedia: available at https://www.electropedia.org/

4 Information to be supplied by the purchaser

Materials specified in this document shall conform to the applicable requirements of ISO 4990, including the
supplementary requirements listed in Annex A that are specified in the enquiry and purchase order.

© IS0 2024 - All rights reserved
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5 Heat treatment

The type of heat treatment shall conform with Table 6 for the specified grades. The temperatures given are
for information only.

When a grade may be delivered at different strength levels depending on the type of heat treatment (see
Table 2), the purchaser shall state at the time of enquiry and order the type of heat treatment required.

The symbols for the type of heat treatment are as follows:

+N normalized

+QT quenched and tempered

+AT soljution treated

NOTE Fpr definitions, see ISO 4885.

6 Welding

Welding is
destructive
ISO 11970,

permitted, unless otherwise agreed. All the welds shall conform/to-the same crite
testing as the relevant part of the casting. Welding shall be «carried out in accor
hnd the welding personnel for permanent joining of components'shall be qualified 4

ria for non-
dance with
ccording to

ISO 9606-1,

The welding conditions are given in Annex B.

7 Requirements

7.1 Chemical composition

An analysis
elements.

of each heat shall be made by the manufacturer to determine the contents of the specified

The chemicpl composition shall comply withthe values given in Table 1.

Permissiblg deviations for the product analysis are specified in ISO 4990.

7.2 Mechanical properties

The mechanical propertiesshall comply with the values given in Tables 2, 3, 4 and 5.
Mechanical

properties\shall be measured on test pieces taken from test blocks (according to ISO{4990).

The tensile
impact test

tests.at.room temperature shall be carried out in accordance with ISO 6892-1 and,
b inaccordance with 1SO 148-1.

if specified,

If required by agreement at the time of enquiry and Order, Impact energy properties at low temperature
shall conform with Table 3.

If required by agreement at the time of enquiry and order, impact energy values at room temperature shall
conform with Table 4.

If required by agreement at the time of enquiry and order, verification of the elevated temperature proof
stress values shall be carried out at elevated temperatures in accordance with ISO 6892-2. In such a case, the
values shall conform with Table 5.

Creep resistance mean values are given for information, for some grades in Annex C.

© IS0 2024 - All rights reserved
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8 Inspection and testing

8.1 Gene

ral

For all products ordered to the requirements of this document, specific inspection and testing is required.

8.2 Sampling

Test blocks shall be heat treated in production furnaces to the same procedure as the castings they represent.

Test pieces shall not be cut from the test block until the latter has been heat treated.

8.3 Forn

The format

8.4 Non-
The followi

non-de

areato

acceptd

8.5 Mark

Castings sh

suffix added to the grade designation (see Table 2).

a) Heatny
b) For sm

that thg
c) Casting

provisi
d) Whenrn
9 Suppl
This docuny
requiremen
individually

atiomoftestiots

on of test lots shall be carried out in accordance with ISO 4990.

destructive testing

hg information shall be given at the time of enquiry and order in accgrdance with 1SQ
structive testing required,

be tested,

nce criteria.

(ing
h1l be marked for material identification.

mbers or serial numbers that are traceable to heat numbers, shall be marked on all @

ir identification is marked on a label attached to each batch.

s shall be marked with the manufacturer's identification or symbol except W
bns have been made betwgen the manufacturer and purchaser.

hore than one heat treatment type is available, the heat treatment applied shall be m3

pmentary requirements

ent alsosspecifies supplementary requirements, which may be applied to steel cast
ts are’provided for use when additional testing or inspection is desired and apply
r specified by the purchaser.

4990:

astings.

1l castings, it may be agreed at the time of the enquiry and order that they may be lpatched and

rhere other

rked with a

ings. These
only when

A list of supplementary requirements which may be used at the option of the purchaser is given in ISO 4990
and in Annex A.

If ferrite determination is required for austenitic and austenitic-ferritic grades, it may be made using

ISO 13520.

© IS0 2024 - All rights reserved
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Table 2 — Tensile properties at room temperature

Grade designation Type of heat Ry0,2 Ry1,0 R, A
treatment 2 MPa MPa MPa %
Name Number min. min. min.

GP240GH 1.0619 +Nb 240 - 420-600 22
GP240GH 1.0619 +QT 240 420-600 22
GP280GH 1.0625 +N b 280 - 480-640 22
GP280GH 1.0625 +QT 280 480-640 22
G17Mn5 1.1131 +QT 240 - 450-600 24
G20Mn5 1.6220 +Nb 300 - 480-620 20
G20Mn5 1.6220 +QT 300 - oU0-650 22
G18Mo5 1.5422 +QT 240 - 440-590 23
G20Mo5 1.5419 +QT 245 - 440-690 22
G17CrMo5-% 1.7357 +QT 315 - 490-690 20
G17CrMo9-10 1.7379 +QT 400 - 590%740 18
G12MoCrV5f-2 1.7720 +QT 295 - 510-660 17
G17CrMoV5¢+10 1.7706 +QT 440 - 590-780 15
G25NiCrMoj 1.6553 +QT1 415 2 620-795 18
G25NiCrMoj 1.6553 +QT2 585 725-865 17
G25NiCrMof 1.6554 +QT1 485 - 690-860 18
G25NiCrMof 1.6554 +QT2 690 - 860-1 000 15
G17NiCrMo13-6 1.6781 +QT 600 - 750-900 15
GONi10 1.5636 +QT 280 - 480-630 24
GI9Ni14 1.5638 +QT 360 - 500-650 20
GX15CrMo5 1.7365 +QT 420 - 630-760 16
GX10CrMoVp-1 1.7367 ANT 415 - 585-760 16
GX15CrMo9f-1 1.7376 +QT 415 - 620-795 18
GX8CrNi12-1 1.4107 +QT1 355 - 540-690 18
GX8CrNi12-1 1.4107 +QT2 500 - 600-800 16
GX23CrMoVj12-1 1.4931 +QT 540 - 740-880 15
GX3CrNi1344 1.6982 +QT 500 - 700-900 15
GX4CrNi1344 14317 +QT 550 - 760-960 15
GX4CrNiMo]l6-5-1 1.4405 +QT 540 - 760-960 15
GX2CrNiN19-11 1.4487 +AT - 230 440-640 30
CX2CrNi19-11 1.4309 +AT - 210 440-640 30
GX5CrNi19-10 1.4308 +AT - 200 440-640 30
GX5CRNiNbiL9=11 14552 +AT = 200 440-640 25
GX2CrNiMoN19-11-2 1.4409 +AT - 230 440-640 30
GX5CrNiMo19-11-2 1.4408 +AT - 210 440-640 30
GX6CrNiMoNb19-11-2 1.4581 +AT - 210 440-640 25
GX2CrNiMoN22-5-3 1.4470 +AT 420 - 600-800 20
GX2CrNiMoCuN26-5-3-3 1.4451 +AT 480 - 650-850 22
GX2CrNiMoN26-7-4 1.4469 +AT 480 - 650-850 22
GX2NiCrMo28-20-2 1.4458 +AT - 190 430-630 30
GX10NiCrSiNb32-20 1.4859 c 180 - 440-640 22

6
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Table 2 (continued)

Grade designation Type of heat Ry, Ry1,0 R, A
treatment @ MPa MPa MPa %
Name Number min. min min.
GX2CrNiMoCuN25-6-3-3 1.4517 +AT 480 650-850 22
GX2CrNiMoN25-7-3 1.4417 +AT 480 650-850 22
a The type of heat treatment is mandatory.
b Tempering is permitted.
¢ As-cast.
NOTE 1MPa=1N/mm?2,
Table 3 — Impact properties at low temperatures
Grade designation KV
Type of heat
Name Number treatment J °C
min.
G1fMn5 1.1131 +QT 27 -40
G20Mn5 1.6220 +N 27 -30
G20Mn5 1.6220 +QT 27 -40
G1BMo5 1.5422 +QT 27 -45
G1F/NiCrMo13-6 1.6781 +QT 27 -80
GINi10 1.5636 +QT, 27 -70
GINi14 1.5638 +QT, 27 -90
GX3CrNi13-4 1.6982 *QT 27 -120
GX2CrNiN19-11 1.4487 + AT 70 -196
GX2CrNi19-11 1.4309 +AT 70 -196
GX5CrNi19-10 1.4308 + AT 60 -196
GX2CrNiMoN19-11-2 1:4409 + AT 70 -196
GX5CrNiMo019-11-2 +4408 +AT 60 -196
GX2CrNiMo22-5-3 1.4470 + AT 40 -40
GX2CrNiMoCuN26-5-3-3 1.4451 + AT 35 =70
GX2CrNiMoN26-7-4 1.4469 + AT 35 =70
GX2NiCrMo28-20-2 1.4458 + AT 60 -196
GX2CrNiMoCuN25¢6+3-3 1.4517 +AT 35 -70
Table 4 — Impact properties at room temperature
Grade designation 'Iz'%z:rfll:lit K]V
Name Number min.
GP240GH 1.0619 +N 27
GP240GH 1.0619 +QT 40
GP280GH 1.0625 +N 27
GP280GH 1.0625 +QT 40
G20Mo5 1.6220 +QT 27
G17CrMo5-5 1.7357 +QT 27
G17CrMo9-10 1.7379 +QT 40
G12MoCrV5-10 1.7720 +QT 27
G17CrMoV5-10 1.7706 +QT 27

© IS0 2024 - All rights reserved
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Table 4 (continued)

Grade designation Tz%z:&gﬁit K]V
Name Number min.
G25NiCrMo3 1.6553 +QT1 27
G25NiCrMo3 1.6553 + QT2 27
G25NiCrMo6 1.6554 +QT1 27
G25NiCrMo6 1.6554 + QT2 40
GX15CrMo5 1.7365 +QT 27
GX15CrMo9-1 1.7376 +QT 27
GXBCTNITZ=T 4107 TQIL 45
GXBCrNi12-1 1.4107 + QT2 40
GX23CrMoV12-1 1.4931 +QT 27
GX3CrNi13-4 1.6982 +QT 50
GX4CrNi13-4 1.4317 +QT 50
GX¥CrNiMo16-5-1 1.4405 +QT 60
GX2CrNi19-11 1.4309 +AT 80
GX5CrNi19-10 1.4308 +AT 60
GX|CrNiMo19-11-2 1.4408 +AT 60
GX5CrNiMoNb19-11-2 1.4581 +AT 60
GX2NiCrMo28-20-2 1.4458 +AT 60
GX[10NiCrSiNb32-20 1.4859 a 27
a As-cast.

Table 5 — Tensile properties at elevated temperatures

. . Type R, atelevated temperature °C (MPab)
Grad¢ designation of heat
treat- 100°C | 200°C | 300°C | 350°C | 400°C | 450°C | 50¢°C | 550°C

Name No. ment R, min. min. min. min. min. min. min min.
GP240GH 1.0619 +N 0,2 % 210 175 145 135 130 125
GP240GH 1.0619 +QT 0,2 % 210 175 145 135 130 125
GP280GH 1.0625 + N 0,2 % 250 220 190 170 160 150
GP280GH 1.0625 4QT 0,2 % 250 220 190 160 160 150
G20Mo5 1.6220 +QT 0,2 % 190 165 155 150 145 135
G17CrMo5-5 1.7857 +QT 0,2 % 250 230 215 200 190 1715 160
G12MoCrV5-2 1:7720 +QT 0,2 % 264 244 230 214 194 144
G17CrMoV5-1 1.7706 +QT 0,2 % 385 365 350 335 320 300 260
G17CrMo9-10 1.7379 +QT 0,2 % 355 345 330 315 305 280 240
GX15CrMo5 17365 + QT 029% 390 380 370 305 250
GX15CrMo9-1 1.7376 +QT 0,2 % 375 355 345 320 295 265
GX23CrMoV12-1 1.4331 +QT 0,2 % 450 430 410 390 370 340 290
GX4CrNi13-4 1.4317 +QT 0,2 % 515 485 455 440
GX4CrNiMo16-5-1 1.4405 +QT 0,2 % 515 485 455
GX2CrNiN18-10 1.4487 +AT 1% 165 130 110 100
GX2CrNi19-11 1.4309 +AT 1% 165 130 110 100
GX5CrNi19-10 1.4308 +AT 1% 160 125 110
GX5CrNiNb19-11 1.4552 +AT 1% 165 145 130 120 110 100
GX2CrNiMoN19-11-2 1.4409 +AT 1% 175 145 115 105
GX5CrNiMo19-11-2 1.4408 +AT 1% 170 135 115 105
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Table 5 (continued)
Grade designation o}‘}l,)gzt R, at elevated temperature °C (MPab)
treat- 100°C | 200°C | 300°C | 350°C | 400°C | 450°C | 500°C | 550°C

Name No. ment R, min. min. min. min. min. min. min. min.
GX5CrNiMoNb19-11-2 1.4581 +AT 1% 185 160 145 - 130 - 120 115
GX2CrNiMoN22-5-32 1.4470 +AT 0,2% 330 280 - - - - -
GX2CrNiMoCuN26-5-3-32 | 1.4451 +AT 0,2 % 390 330 - - - - -
GX2CrNiMoN26-7-42 1.4469 +AT 0.2 % 390 330 - - - - -
GX2NiCrMo28-20-2 1.4458 +AT 1% 165 135 120 - 110 - - -
GX10NiCrSiNb32-20 1.4859 - 1% 155 135 125 - 120 - 110 107
GX2CrNiMoCuN25-6-3-3¢ | 1.4517 +AT 0,2% 390 330 c c c c c
GX2CrNiMoN2p-7-3¢ 1.4417 +AT 0,2% 390 330 c c c c
a Austenitic-fdrritic steel grades are not recommended in applications above 250 °C.
b 1 MPa=1Njmm?2.
¢ These steel grades are not to be used for temperatures higher than 250 °C.

Table 6 — Heat treatment conditions
Grade designation Type of heat treatment 2 Heat treatment °C ®
Normalizing (+N) or
vpme Number QuenlingCQjorsou: | Tempering
or liquid
GP240GH¢ 1.0619 +Nd 900 -980 -
GP240GH® 1.0619 +QT 900 -980 600 - 700
GP280GH¢ 1.0625 +Nd 900 -980 -
GP280GH¢ 1.0625 +QT 900-980 600 - 700
G17Mn5 1.1131 +QT 890 -980 600 - 700
G20Mn5¢ 1.6220 $Nd 900 -980 -
G20Mn5¢ 1.6220 +QT 900 -980 610]- 660
G18Mo5 1.5422 +QT 900 -980 600 - 700
G20Mo5 1.5419 +QT 920-980 650-730
G17CrMo5-5 1.7357 +QT 920-960 680 - 730
G17CrMo9-10 1.7379 +QT 930-970 68( - 740
G12MoCrV5-2 1.7720 +QT 950-1000 680 - 720
G17CrMoV5-1 1.7706 +QT 920-960 680 - 740
G25NiCrMo3¢ 1.6553 +QT1 970 - 960 600 -700
G25NiCrMo3¢ 1.6553 +QT2 870 - 960 600- 680
G25NiCrMo6¢ 1.6554 +QT1 850-920 600 - 650
G25NiCrMo6¢ 1.6554 +QT2 850-920 600 - 650
G17NiCrMo13-6 1.6781 +QT 890 -930 600/- 640
GINi10 1.5636 +QT 830-890 600 - 650
GI9Ni14 1.5638 +QT 820-900 590 - 640
GX15CrMo5 1.7365 +QT 930-990 680 - 730
GX10CrMoV9-1 1.7367 +NT 1040-1080 730-800
GX15CrMo9-1 1.7378 +QT 960 -1 020 680 - 730
GX8CrNi12-1¢ 1.4107 +QT1 1000-1060 680 - 730
GX8CrNi12-1¢ 1.4107 +QT2 1000-1060 600 -680
GX23CrMoV12-1 1.4931 +QT 1030-1080 700 - 750
GX3CrNi13-4¢ 1.6982 +QT 1000-1050 670 -690
+590 - 620

GX4CrNi13-4 1.4317 +QT 1000-1050 590 - 620
GX4CrNiMo16-5-1 1.4405 +QT 1020-1070 580 - 630
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Table 6 (continued)
Grade designation Type of heat treatment 2 Heat treatment °C P
Normalizing (+N) or
Name Number Quenching (Qjortoler | Tompesing
or liquid
GX2CrNiN19-11 1.4487 +AT 1050-1150 -
GX2CrNi19-11 1.4309 +AT 1050-1150 -
GX5CrNi19-10 1.4308 +AT 1050-1150 -
GX5CrNiNb19-11f 1.4552 +AT 1050-1150 -
GX2CrNiMoN19-11-2 1.4409 +AT 1080-1150 -
GX5CrNiMo19-11-2f 1.4408 +AT 1080-1150 -
GX5CrNiMoNb}9-11-2 1.4581 +AT 1080-1150 -
GX2CrNiMoN2p-5-38 1.4470 +AT 1120-1150 -
GX2CrNiMoCulN26-5-3-38 1.4451 +AT 1120-1150 -
GX2CrNiMoN2p-7-48 1.4469 +AT 1140-1180 -
GX2NiCrMo28420-2 1.4458 +AT 1100-1180 -
GX10NiCrSiNbp2-20 1.4859 h - -
GX2CrNiMoN2p-5-3 1.4470 +AT 1120-11508 -
GX2CrNiMoN2p-7-3 1.4417 +AT 1120-11508 -

a The type of I
b The temperd
¢ According to
d Tempering i
¢ This grader
f For improvin
to 600 °C for G
g After solutig
h As-cast.

eat treatment is mandatory.

tures are for information only.
the required tensile properties the heat treatment symbol is added to the.designation.
permitted.

bquires double tempering. The second temper shall not be higher than the first temper.

g the corrosion resistance, a special stabilization heat treatmentin‘the range of 600 °C to 650 °C for GX5CrNiNb19-10 and 550 °C
K5CrNiMoNb19-11-2 may be agreed.

n annealing castings may be cooled down to 1 040 °C to 1 020~2C prior to water quenching.
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Annex A
(normative)

Supplementary requirements

A.1 Agreed manufacturing procedure

A.2 Reporting of the steel making process

A.3 Chernlical analysis for residual elements

A.4 Detai|s of the heat treatment

A.5 Masspnd tolerance on mass

A.6 Priorjagreement to major finishing welds

A.7 Weldmaps

A.8 Testhlocks

A.8.1 Testblocks representative of the castings

The maximpim ruling wall thickness shall be indicated by the purchaser at the time of the enquir
The mechapical properties reported in the Tables 2, 3, 4 and 5 shall apply up to the maximum

thickness g
The test blo
Test blocks

enquiry and order.

When ther
at the time

ven in Table A.1.

ck thickness shall be the maximum ruling wall thickness up to 150 mm.

greater than 150 mm can-be used if agreed to by purchaser and manufacturer at

1ling thickness exceeds the value given in Table A.1, lower mechanical properties ca
bf the enquiryand order.

Table A.1 — Maximum ruling wall thickness

y and order.

ruling wall

the time of

n be agreed

Grade designation Maximum ruling wall thick{

Name Number I:fis
GP240GH 1.0619 100
GP280GH 1.0625 100
G17Mn5 1.1131 50
G20Mn5 1.6220 100
G18Mo5 1.5422 100
G20Mo5 1.5419 100
G17CrMo5-5 1.7357 100
G12CrMoV5-2 1.7720 100
G17CrMoV5-10 1.7706 150
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Table A.1 (continued)
Grade designation Maximum ruling wall thick-

Name Number rrl:;s
G17CrMo9-10 1.7379 150
G17NiCrMo13-6 1.6781 200
GX15CrMo5 1.7365 150
GX10CrMoV9-1 1.7367 —
GX8CrNi12-1 1.4107 300
GX23CrMoV12-1 1.4931 150
GX3CrNi13-4 1.6982 300
(X4CrNi13-4 1.4317 300
(X4CrNiMo16-5-1 1.4405 300
X2CrNiN19-11 1.4487 150
X5CrNi19-10 1.4308 150
X5CrNiNb19-11 1.4552 150
(X2CrNiMoN19-11-2 1.4409 150
(X5CrNiMo19-11-2 1.4408 150
(X6CrNiMoNb19-11-2 1.4581 150
X2CrNiMoN22-5-3 1.4470 150
(X2CrNiMoCuN26-5-3-3 1.4451 150
(X2CrNiMoN26-7-4 1.4469 150
X2NiCrMo28-20-2 1.4458 150
FX10NiCrSiNb32-20 1.4859 150
X2CrNiMoCuN25-6-3-3 1.4517 150
CX2CrNiMoN25-7-3 1.4417 150

A.8.1.1 Tgstblocktxt

A.8.1.2 Tgstblocktx 3t x 3t

A.8.2 Tesf

A9

Intergranular corrosion test

A.10 Pressjure tightness

A.11 Ferrit

blocks attached td-egstings

eldetermination in austenitic and austenitic-ferritic steels in accordance with ISO 13520

A.12 Verification of impact properties at room temperature

A.13 Verification of impact properties at low temperature

A.14 Verification of tensile properties at elevated temperature

© IS0 2024 - All rights reserved
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Annex B
(informative)

Welding conditions
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Table B.1 — Welding conditions

Grade designation Preheat tempera- Max. interpass Post heat treatment
Name Number ture? temperature °C
°C °C
GP240GH 1.0619 20to 150 350 Not necessary
GP280GH 1.0625 20 to 150 350 Not necessary
G17Mn5 1.1131 20 to 150 350 Not necessary
G20Mn5 1.6220 20to 150 350 Not necessary
G18Mo5 1.5422 20 to 200 350 >650
G20Mo5 1.5419 20 to 200 350 >650
G17CrMo5-5 1.7357 150 to 250 350 >650
G12MoCrV5-2 7726 266-to-306 466 686
G17CrMoV5-1 1.7706 200 to 300 400 >680
G25NiCrMo6 1.6554 150 to 250 350 b
G17CrMo9-10 1.7379 150 to 250 350 >680
G17NiCrMo13-6 1.6781 20to 200 350 >580
GONi10 1.5636 20 to 150 350 >570
GONi14 1.5638 20to 200 300 >560
GX15CrMo5 1.7365 150 to 250 350 650
GX10CrMoV9- 1.7367
GX15CrMo9-1 1.7376 200 to 300 350 680
GX8CrNi12-1 1.4107 100 to 200 350 Same as normal tempering tgmperature
GX4CrNiMo1645-1 1.4405 Not necessary 200 Same as normal tempering tgmperature
GX3CrNi13-4 1.6982 20to 200 4 ¢
GX4CrNi13-4 1.4317 100 to 200 300 Same as normal tempering tgmperature
GX23CrMoV1241 1.4931 20 to 450 450 >680 °C after cooling under 80/ °C to 130 °C
GX2CrNiN19-1ft 1.4487 d
GX5CrNi19-10 1.4308 d
GX5CrNiNb19411 1.4552 d
GX2CrNiMoN1$-11-2 1.4409 Not necessary ¢ d
GX5CrNiMo19411-2 1.4408 Not hecessary d
GX5CrNiMoNb}9-11-2 1.4581 Not necessary d
GX2CrNiMoN2p-5-3 1.4470 20 to 100 250 d
GX2CrNiMoCulN26-5-3-3 1.4451 20 to 100 250 d
GX2CrNiMoN2p-7-4 1.4469 20 to 100 250 d
GX2NiCrMo28420-2 74458 20 to 100 150 d
GX10NiCrSiNbB2-20 1.4859 Not necessary 200 For wall thickness >80 mm, ajanealing at
2850 °C is necessary to reduce regsidual stresses

GX2CrNiMoN2p-5-3 1.4470 20 to 100 250 d
GX2CrNiMoCulN2645:3%3 1.4517 20 to 100 250 d
GX2CrNiMoN2p-7-3 1.4417
GX2CrNiMoN26-7-4 1.4469 20 to 100 250 d

a The preheating temperature is related to the geometry and the thickness of the casting and climate conditions.
b The post heat treatment shall be atleast 20 °C but no more than 50 °C below the tempering temperature.

¢ Atthe discretion of the manufacturer unless otherwise agreed.
d Depending on the corrosion resistance and mechanical property requirements, +AT may be necessary.

© IS0 2024 - All rights reserved
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Annex C
(informative)

Creep properties
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