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EN 10213:2007 (E)

Foreword

This document (EN 10213:2007) has been prepared by Technical Committee ECISS/TC 31 “Steel castings’,
the secretariat of which is held by AFNOR.

This European Standard shall be given the status of a national standard, either by publication of an identical
text or by endorsement, at the latest by May 2008, and conflicting national standards shall be withdrawn at the
latest by May 2008.

This document supersedes EN 10213-1:1995, EN 10213-2:1995, EN 10213-3:1995 and EN 10213-4:1995.

This document has been prepared under a mandate given to CEN by the European Commission and the
European Free Trade Association, and supports essential requirements of EU Directive(s).

For relationship with EU Directive(s), see informative Annex ZA, which is an integral part of this document.

EN 10213, Technical delivery conditions for steel castings for pressure purposes is a revision of the European
Standard, EN 10213:1995, in four parts:

— Part 1: General

— Part 2: Steel grades for use at room temperature and elevated temperatures

— Part 3: Steel grades for use at low temperatures

— Part 4: Austenitic and austenitic-ferritic steel grades

The revision consists of:

— merging of the four previous parts and new arrangement of steel grades in tables;
— GP240GR has been deleted;

—  GX10NICrSiNb32-20 has been added.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Cyprus, Czech
Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia,
Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain,
Sweden, Switzerland and United Kingdom.
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Introduction

This European Standard retains the same format for clauses as EN 1559-2:2000. This European Standard
needs to be used in conjunction with EN 1559-2:2000. Where no text is given under a clause heading, the
corresponding clause of EN 1559-2:2000 applies.

The structure of this European Standard is as follows:

— clauses and subclauses preceded by m indicates no additional conditions to EN 1559-2;

— subclauses and paragraphs marked with a single dot e indicate that the conditions shall be agreed at the
time of enquiry and order;

— subclauses marked with two dots ee indicate that conditions may be agreed at the time of enquiry and
order (optional);

— subclauses without dot marking are mandatory.

4
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1 Scope

This European Standard applies to steel castings for pressure containing parts. It includes materials which are
used for the manufacture of components, for pressure equipment.

This European Standard relates to castings characterised by their chemical composition (see Table 2) and
mechanical properties (see Tables 3 to 6). 3

In cases where castings are joined by welding by the founder, this European Standard applies.
In cases where castings are welded:

— to wrought products (plates, tubes, forgings), or

— by non founders,

this European Standard does not apply.

NOTE For this harmonised supporting standard for materials, presumption of conformity to the Essential
Requirements of the Directive is limited to technical data of the material in the standard and does not presume adeguacy
of the material to specific equipment. Consequently the technical data stated in the material standard should be assessed
against the design requirements of the specific equipment to verify that the Essential Requirements of the Pressure
Equipment Directive (PED) are satisfied.

2 Normative references

The following referenced documents are indispensable for 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.

EN 287-1:2004, Qualification test of welders — Fusion welding — Part 1. Steels

EN 444:1994, Non-destructive testing — General principles for radiographic examination of metallic materials
by X- and gamma-rays

EN 462-1:1994, Non-destructive testing — Image quality of radiographs — Part 1: Image quality indicators
(wire type) — Determination of image quality value

EN 571-1:1997, Non destructive testing — Penetrant testing — Part 1: General principles
EN 583-1:1998, Non-destructive testing — Ultrasonic examination — Part 1: General principles
EN 1369:1996, Founding — Magnetic particle inspection

EN 1371-1:1997, Founding — Liquid penetrant inspection — Part 1: Sand, gravity die and low pressure die
castings

EN 1371-2:1998, Founding — Liquid penetrant inspection — Part 2: Investment castings

EN 1559-2:2000, Founding — Technical conditions of delivery — Part 2: Additional requirements for steel
castings

EN 10027-1:2005, Designation system for steels — Part 1. Steel names

EN 10027-2:1992, Designation system for steels — Part 2: Numerical system
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EN 10213:2007 (E)

EN 10204:2004, Metallic products — Types of inspection documents

EN 12454:1998, Founding — Visual examination of surface discontinuities — Steel sand castings

EN 12680-1:2003, Founding — Ultrasonic examination — Part 1. Steel castings for general purposes

EN 12680-2:2003, Founding - Ultrasonic examination - Part 2: Steel castings for highly stressed components
EN 12681:2003, Founding — Radiographic examination

EN 1SO 3651-2:1998, Determination of resistance to intergranular corrosion of stainless steels —
Part 2. Ferritic, austenitic and ferritic-austenitic (duplex) stainless steels — Corrosion test in media containing

sulfuric acid (ISO 3651-2:1998)

EN ISO 9934-1:2001, Non-destructive testing — Magnetic particle testing — Part 1: General principles (ISO
9934-1:2001)

EN ISO 11970:2007, Specification and approval of welding procedures for production welding of steel
castings (ISO 11970:2001)

m 3 Terms and definitions

4 Information to be supplied by the purchaser

¢ 41 Mandatory information
The relevant (ruling) wall thickness shall be agreed.

In cases of grades with different mechanical properties relating to heat treatment conditions, the purchaser
shall specify the heat treatment symbol (see Clause 5).

m 4.2 Optional information

5 Designation
In addition to EN 1559-2:2000:
Cast steels shall be designated in accordance with EN 10027-1 and EN 10027-2:

— either by their minimum yield strength (tensile test) for non alloy steels (preceded by letter P related to
pressure uses);

— or by their chemical composition for alloy steels.

In cases of grades with different mechanical properties relating to heat treatment conditions, the purchaser
shall specify the heat treatment symbol. For example: GX8CrNi12 + QT1 or GP280GH + N.

6
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6 Manufacture

6.1 Manufacturing process

6.1.1 Melting
In addition to EN 1559-2:2000:

— alternative processes are left to the discretion of the manufacturer.

6.1.2 Heat treatment

6.1.2.1 Unless otherwise agreed, the type of heat treatment represented by its symbol shall comply with
Table 3.

m 6.1.2.2

6.2 Welding operations

6.2.1 General

Unless otherwise agreed welding is permitted, provided that all welds shall conform to the same criteria for
non-destructive testing as the relevant part of the casting. A welding procedure qualification is required (it may
include prior agreement for major welds, weld maps...) according to EN ISO 11970.

6.2.2 Production welding

Conditions for preheat, interpass and postweld heat-treatment related to welding operations are given in
Annex A. These conditions are informative for ferritic and martensitic grades, and are normative for austenitic
and austenitic-ferritic grades.

The heat treatment procedure established to qualify the weld procedure for the austenitic and austenitic-ferritic
steels is mandatory.

6.2.3 Permanent joint welding

The welding personnel for permanent joining of components shall be qualified according to EN 287-1.

m 6.3 Further processing

7 Requirements
m /7.1 General

7.2 Materials

7.2.1 Chemical composition

In addition to EN 1559-2:2000:

— chemical composition determined by a cast analysis shall conform with the values given in Table 2;

Caopyright BEurapaan Commiltes for Standardization
Pravided by IHS under licanss with GEM Licensee=IHS Employees 1111111001, Usar=Japan, IHS
Mo reproductian or nabworking parmittad without heansa from IHS Mat for Rasale, 01/24/2008 01 238:04 MST



EN 10213:2007 (E)

— elements unspecified shall not be intentionally added without agreement of the purchaser other than for
the purpose of finishing the heat;

— permissible deviations between the specified cast analysis and the check analysis on test blocks are
indicated EN 1559-2:2000;

ee 3 maximum carbon equivalent value (CEV) of 0,45 % for the cast analysis may be agreed at the time of
enquiry and order for grades GP280GH (1.0625) and G20Mn5 (1.6220). The carbon equivalent value shall be
calculated according to the following formula:

CEV —C 4+ Mn N Cr+Mo+V N Ni+ Cu
6 5 15

7.2.2 Mechanical properties

7.2.2.1 The mechanical properties at room temperature shall conform to the values given in Table 3.
The mechanical properties at low temperature for impact testing:

— shall conform to the values given in Table 4 for ferritic and martensitic grades;

— ee may be agreed to the values given in Table 5 for austenitic and austenitic-ferritic grades.

They are verified on test blocks. In all cases the maximum thickness shall be limited to 150 mm.

e [n cases where the ruling thickness specified by the purchaser is above the maximum thickness given in
Table 3, the mechanical properties shall be agreed.

7.2.2.2 Proof strength at elevated temperatures shall conform to the values given in Table 6.

ee However, the verification is only made by agreement between the purchaser and the manufacturer at the
time of enquiry and order.

7.2.2.3 The values of yield and tensile strength at room temperature also apply to the casting itself up to
the maximum wall thickness as given in Table 3.

The yield strength values at room temperature correspond to:

— 0,2 % proof strength {R[}D,E} for ferritic, martensitic and austenitic-ferritic steels;

— 1,0 % proof strength {f{pm) for austenitic steels.

m7.2.3 Other properties

m 7.3 Casting
m 7.3.1 Chemical composition
m7.3.2 Mechanical properties

7.3.3 Non destructive testing

7.3.3.1 Requirements regarding the outer and/or inner conditions shall be agreed. They shall specify:

— method of non-destructive testing to be used;

8
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EN 10213:2007 (E)

— extent (area and/or frequency) of testing;

— acceptance criteria.

In those areas where non-destructive testing has been agreed, the required surface condition shall be
ensured by the use of an appropriate process.

References to discontinuities shall be expressed in terms of dimension, quantity and location.

7.3.3.2 Where minor surface defects do not impair the application or if the surface of the casting
corresponds to that of the initial sample, they need not be removed.

NOTE Examples of minor surface defects include small areas of sand or slag, small cold laps, small scabs, small
shrink-holes, groups of small pores, residues of the moulding material, uneven areas, flash.

7.3.3.3 A conforming procedure for unacceptable external and internal discontinuities may be agreed
between the purchaser and the manufacturer. In the case of as-cast castings, it is recommended that the
purchaser discusses with the manufacturer the choice of any non-destructive testing and criteria to determine
the acceptability of a subsequently machined surface. Unless specifically agreed, discontinuities revealed on
the machined surface are not to be regarded as a non-conformity.

7.3.3.4 ee |f required, the surface condition including burrs and parting line flash shall be agreed upon.

NOTE Examples of acceptable surfaces include surface comparators or another casting used as a reference
comparator etc.

7.3.3.5 Non destructive testing
In addition to EN 1559-2:2000:

e The castings shall be subjected to non destructive examination under conditions agreed at the time of
enquiry and order.

— every order shall include information about:

— non destructive method involved (visual, magnetic particle, liquid penetrant, ultrasonic, radiographic ...);
— severity levels for every method;

— areas of the casting to be tested (location and extent);

— percentage of castings to be inspected.

However, different acceptance criteria can be specified for different areas of the same casting (e.g. inner and
outer zones). Moreover for the same area of the casting different acceptance criteria can be specified
according to the non destructive methods selected.

The inspection shall be performed according to the relevant European Standard according to Table 1:
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Table 1 — Inspection methods

Inspection method Symbol General principles Inspection conditions
Visual VT No EN 12454
Liquid penetrant PT EN 571-1 EN 1371-1, EN 1371-2
Magnetic particle MT EN ISO 9934-1 EN 1369
Ultrasonic uT EN 583-1 EN 12680-1, EN 12680-2
Radiographic RT EN 444, EN 462-1 EN 12681

m 7.3.4 Condition of the casting
m7.3.5 Mass of the casting

m 7.3.6 Additional requirements regarding the condition of the casting

ee7.4 Corrosion behaviour

Requirements for resistance to intergranular corrosion may be agreed between the manufacturer and the
purchaser for austenitic and austenitic-ferritic grades according to EN ISO 3651-2.

8 Testing and documents on material testing

8.1 General

8.1.1 The manufacturer shall take the necessary measures to ensure compliance with the agreed
requirements. The testing shall be carried out by competent persons.

8.1.2 ee The purchaser may agree with the manufacturer suitable measures and levels of quality
inspection, whether the inspectors have to be qualified and/or certificated, the requisite level of this
certification and the extent of the documentation of test results.

When ordering material for pressure equipment applications, the equipment manufacturer has the obligation
to request appropriate inspection documentation according to EN 10204:2004 affirming conformity to the
specification for the material contained in this European Standard.

For all products ordered to the requirements of this European Standard, specific inspection and testing is
required. This shall include the following:

— amounts of all elements specified (for the cast analysis) for the steel grade required,;
— results of the mechanical tests as required for the specific steel grade in Tables 3 to 6, as applicable;
— statement on the result of agreed dimensional check and non destructive testing;

— wee result of any further mutually agreed testing.

10
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m 8.2 Inspection and testing

8.3 Test unit sampling

Formation of test units

In addition to EN 1559-2:2000:

In the case of castings under 1000 kg in mass the delivered quantity shall be subdivided into lots
covering castings of the same type from the same melt and having undergone the same heat treatment.
The weight of a test lot shall be not greater than 5 000 kg.

In the case of castings with a mass of more than 1 000 kg, each individual casting shall be regarded as
the test lot.

m 8.4 Samples (test blocks)

8.5 Test methods

ma)
mb)
mc)
md)

e)
. )
= Q)
mh)
mi)

"))

Tensile test at room temperature;

e e tensile test at elevated temperature, verification by agreement at the time of enquiry and order;
impact test;

ferrite content;

hardness test (not applicable);

homogeneity of test units (hardness test);

pressure or leak testing;

intergranular corrosion test (according to EN 1SO 3651-2);

tests for magnetic properties;

other tests for any other properties shall be agreed.

m 8.6 Invalidation of tests

m 8.7 Retests

m 8.8 Sorting and reprocessing

11
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m 9 Marking

m 10 Packaging and surface protection

m 11 Complaints

12 Supplementary information

Information on physical properties and creep properties of the steel grades are given in Annex B and
Annex C.

12
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inqg.: Table 2 — Chemical composition (cast analysis) (% by mass)
£ §
i E
% E Designation C Si Mn P § Cr Mo Ni Cu V Others
i Name Number Max. ma.
:Eu GP240GH 10619 01810023 ﬂ,ﬁﬂ el D,EDJ[M,E ﬂ,ﬂﬂﬂ ﬂ.ﬂzﬁﬂ ﬂ,ﬂﬂhmax. [|'12hl'l'|ﬁl',' ﬂ,'mhl'ﬂﬂ','[. 030 ITIH.'ILh ﬂ.ﬂShI'I'IEI
GP2BOGH 1065 {otewos| O80max | gt 20®| 0030 | 0o20® | 030%max | 042%max | 0400 max, | 0300 max 0032
G17Mn3 11131 1015t0020 060 max | 1,00t01,60 0020 ﬂ.ﬂEﬁﬂ ﬂ,ﬂﬂhma::. [|'1Ehl'l'lﬁh'. ﬂ,'mhl'l'lﬂ','[. ﬂ,ﬂﬂl’l’lﬂlh ﬂ,ﬂﬂhmax.
G20MnS 16220 |01710023| 060max | 1000160 | 000 | gppp@ | O00max | Of2max | O80max | 0,30 max 0,03 max,
(318Ma5 15422 (01510020 060max | 0801120 | 0020 0020 | 030max. |045to065 | Od40max | 0,30max (0,05 max.
(20Ma5 16419 10150023 060max | 05010100 | 0,02 00208 030max. | 04010060 | 0d0max | 0,30 max. 0,05 may,
g G17CMo5-5 17357 |015t0020( 060max | 050to100 | 0020 ﬂmﬂa 1,00t0150 0450065 | 040max. | 0,30 max. (.05 max.
E G17CrMo-10 17318 | 01310020 | 060max | 0500080 | 000 | gopp@ | 20000250 | 08010120 | O40max. | 0,30 max 0,03 ma,
o (G052 | 1770 (010015 0d6max | 0400070 | 000 | gppea | 020000 | 04010080 | 0omax. | 030max 0200030 | S 0025
_I'I .D i ITHH
i '
i:ﬁ E G17CMaVa-10 1.7706 |015t0020| 060max. | 0501030 | 0020 0015 | 12010150 |090t0110 | 040max. | 0,30 max 02010030 | S 0025
‘ g £ ma
= U '
|
éa (GINI0 15636 |006t0012| 060max. | 05010060 | 0020 0015 | 030max. | 020max | 20010300 | 0,30max. (.05 max.
S [GTNOHISE | 16781 (0%500019| 050max | 035100 | 0015 | 005 | 1300180 | 046080 | 300I0380 | 030max 005 max
;3 GANI14 19638 |006t0012| 060max. | 050to080 | 0020 0015 | 030max. | 020max. |300to400 | 030max. (.05 max.
V| GHSCAS 17365 (01210019 | 080max | 05010080 | 0025 | 0025 | 400t0600 (045100865 0,30 max. 0,06 man
g GXBCNI12 TA07 | 010max, | 040max, | 05010080 | 0030 | 0020 [1150101250 | 050max. | 08010150 | 0,30 max 0,08 may,
b
GXICMNIT34 16982 | 005max | 100max. | 100max 0,035 0015 [1200t01350| 0./0max | 350t05,00 | 0,30 max (08 max.
GXACIT3-4 L7 006max, | 100max, | 100max | 0036 | 0026 (1200101350 | 070max. | 35010500 | 0,30 max, 0,08 max.
OXCMOVIZ | 14931 (02010026 040max, | 0500080 | 0030 | 0020 [1130t01220(100t0120 | 100max | 0.30max 0251003 | W:050
Mmax.
GXCNMO1651 | 14405 | 006max | 080max | 100mae | 00% | 0025 |1500t01700| 07040150 | 40010600 | 030max 0 08 may,
'to be confinued”
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N 10213:2007 (E)
Table 2 (concluded)
Designation C Si Mn P § Cr Mo Ni Cu N Others
Name Number Max. | max

GX2CNI-11 14309 | 0030max | 150max | 200mac | 00% | 005 | 18002000 900101200 | 050max, | 020 max,

GXACrNif8-10 14306 | 0.07max. | 130max. | 150mac | 0040 | 0030 |1800t020,00 .00t 11,00 | 0,50 max.

GRECNINGIS-11 | 14852 | O00Tmax | 150max | 150max | 0040 | 0030 [1800t020,00 9,0010 12,00 | 0,50 max. Ny
E GXCNMo19-11:2 | 14400 | 0030max. | 150max. | 200max | 0035 | 0025 |1800to2000 20010250 | 90001200 | 050 max | 020max
*E GXECNIMo 19-11-2 | 14408 | 007Tmax | 150max. | 150max | 0040 | 0030 [1800to20,00| 20010250 | 9,00t 1200 | 0,50 max
E GXCNIMoNo19-11- | 14581 | 007Tmax | 150max | 150max | 0040 | 0030 [1800to20,00| 20010250 | 9,00t 1200 | 0,50 max Nk
n 2
% GONCMo28:-20-2 | 14458 0030 max. | 100max | 200max | 0035 | 0025 |19.00to2200( 20040250 | 2600t030,00 | 2,00 max, | 0,20 max
£ | GHIONCSNG3:20 | 14850 (00610015(0500150( 200max | 000 | 0030 | 19.00t02100] 050max | 3100103300 ] 050ma Nb 0,510
% 18
Z GRACNIMONZ2-5-3 | 14470 | 0030 max. | 100max. | 200max | 0035 | 0025 |21,00002300| 25010350 | 450106,50 | 0,50 max. | 01210020

GRICNIMoCUN2S6- | 14517 | 0030 max. | 100max. | 150max | 0035 | 0025 |2450t02650 25010350 | 50016700 | 2764 | 0120022

33 350

GXCNMaN2S-T-3 | 14417 {0030 max. | 1,00 1,40 0080 | 0020 |2400102600] 3000400 60010850 | 100max | 01510026 W=1,00

MaX,
GA2CNMoN2G-T4 | 14469 | 0.030max | 100max, | 100max | 0035 | 0025 250002700 3000500 | 60010800 |130max | 01210022
g

(£ B

For castings of ruling thickness < 28 mm, 0,030 % is permitted,
Cr+Mo#Ni+V+Cus1,00%
For &ach reduction of 0,01 " below the specified maximum carbon content, an increase of 0,04 % manganese above the specified maximum content is permitted up to a maxmum of 1,40 %.

Niobium: The Nb content shall be between 8 times the C content % present of the alloy and 1% max,

For this steel grade & minimum value of the "pitting indax” may ba required as Pi= Cr + 3.3 Mo + 16N 2 40.
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inqg.: Table 3 —Mechanical properties at room temperature
f 4
%' E Dasignation Haat treatmant @ Thickness Tensile test mpact test
;
i t | A2 prh R | 4 KV
E ¥ ) )
; WPa | MPa | MPa | % J
! mm | min. | min min. min.
Name Number Eymhnl': Normalizing (+Njor | Tempering
Quenching (+Q) or C
solution annealing
(A
'C
GP240GH 10614 N 900 to 980 <100 | 240 200 2 2
600
+Q1 890 to 980 600 1o 700 <100 | 240 201 | 2 |
g 600
2 | GP2BOGH 1.0625 N 900 to 980 <100 | 280 Bt | 2 2
: B0
: +QT 890 fo 980 60010 700 <100 | 260 #8010 | 2 3
zr c 640
&i E G17MnS 1.1131 # QI 830 to 560 600 to 700 (<50 | M0 it | 24
- 600
E ™
b 3 [Gamns {62 N 40010 980 <0 | 0 |
25 620
Qﬁ +QT 900 fo 940 610 to 660 <100 | 300 S0t | 22
Eg 650
'fg (51805 1.5422 QT 920 to 580 650t 73( <100 | 240 it | &
é; 740
| G20Mo5 5410 +QT 920 0 980 65010 730 (2100 | 245 o | 2 i
é )
E G17CrMo3=d 1.7357 QT 920 to 960 680 to 73( <100 | 35 Mt | 20 2
690
G17CMo%-10 1.7379 +QT 930 to 970 680 to 74( <130 | 400 M0t | 18 40
40
G12MoCrV5-2 {1720 +QT 950 1o 1000 660 1o 720 <100 | 295 S0to | 17 i
66
"o be continued”
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i
£ Table 3 (confinued)
fie
¥
% Designation Heat treatment ® Thickness Tensile fest Impact test
i ] | Koo Hllhﬂh fn |4 kv
: WPa | MPa | MPa | % J
: mm | mn. | min. min. min.
Name Number Symbol © | Normalizing (+Njor | Tempering
Quenching (+Q) or C
solution annealing
(+AT)
'C
G17CrMaV5-10 {7706 +QT 920 to 960 660 to 740 (<150 | 440 590t | 15 ]
780
o | GINI0 1.5636 QT 830 to 890 600 o 650 (<H | 280 0t | A4
0 530
-
2 | GITNICrMo136 16781 +QT 890 to 930 600 to 640 <200 | 600 50t | 15
f
: 900
2 [ GANIT4 1.5638 QT 82010 900 590 1o 640 (€3H | 30 00t | 2
' 650
v
£5 T | GX16CHo5 {7365 +(T 930 to 590 680 10 70 <10 | 420 63010 | 16 2
i T
e T SRR R W0 B | b
5 640
éa +(12 1000 to 1 060 600 to 680 (<300 | 500 600to | 16 40
; 800
9 GXICANI13-4 {6982 L 10000 1050 67010680+ | (<300 | 500 100t | 15 L
;'g_' 580 1o 620 300
o GUCIT 14317 +QT 1000 to 1050 540 to 620 <300 | 540 760t | 15 974
90
g GX23CrAoV12-1 14931 +QT 1030101080 700 1o 750 <150 | 640 Mt | 15 i
b 840
| GXACrNIMo16+5-1 14405 # QT 102001070 280 to 630 (<300 | M0 60t | 13 ill
| il
'lo be continued"
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; EN 10213:2007 (E)
%‘
i |
: Table 3 (confinued)
:
Designation Heat treatment ® Thickness Tensile fest Impact test
] | Koo Hllhﬂh oy |4 KV
WPa | WPz | WPz | % J
mm mn. | min. min. min.
Name Number Symbol © | Normalizing (+Njor | Tempering
Quenching (+Q) or C
solution annealing
g (+AT)
g C
"EGXZCrNHE-II 14309 +AT 1080t0 1150 1< 150 A0 |40t | A0 L
= 640
%G}Eﬁﬂrﬂim-m 14308 +AT 1050101150 (<150 0 | 400 | X0 Ak
5 B[
v GXSCNIND1 1 {4552 +AT 10500 1150 1< 150 200 | 40k | 25
E 640
gGHErMiIumH-H-E 14409 AT 108001150 t< 150 220 | 440to | 30
[= 640
0
EGEﬁCrNIMﬂﬂ-H-E 14408 +AT 1080101150 (<150 A0 | 40t | 30 L
B[
GXACrNiMoNp19-11-2 14581 +AT 1080101150 1< 150 210 | 40k | 25 L
640
GX2NICrMo28-20-2 14458 +AT 1100101180 (<150 190 430t | 30 AL
ikl
GX1ONCraiND32-20 {4859 il b0 | 180 40t | 25 2
640
i< 15| 180 0t | 7
600’
"lo be continued”
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Lo Table 3 (concluded)
z Designation Heat treatment ® Thickness Tensile test Impact test
g E ! RPﬂ.I Rlﬂ,ﬂh Rm A KV
[ g WPa | WPa | WPa | % J
ik mm | min. | min min, min,
‘E Name Number Symbol © | Normalizing (+Njor | Tempering
.'E Quenching (+Q) or C
0 solution annealing
’ (+AT)
0 '
U
£ | GX2CTNiMON22-5:3 14470 +AT 1190101 150 - (<150 | 420 1 - | 600t | 20 104
= 800
£ | GXICNMOCUNZ5 633 14517 +AT 1190101150 : <150 | 480 | - | B8t | 22 504
[ 850
Z | GRICAMONZS 74 14417 +AT 11001150 : <150 | 480 | - |80k | 2 50
830
GX2CrNIMoN26-74 1.4468 +AT 1140101 180 : <150 | 480 | - | 65000 | 2 5
850
:; @ Temperalure (for information only)
gﬁ_ b Rm , May be estimated by owerng R|11.|1 by 25 MPa,
E ©+ N means Normalizing; * QT or + QT1 or + QT2 means quenching (air or liquid) * tempering; AT means; solution annealing * water quenching
?gd Quenching in ai,
%5 ® The requested aftemative shall be indicated on the order e.g.: GXBCINI12 + QT1 or 1.4107 + QT1,
b b After solton annealing at high temperature, castings may be cooled down to between 1050 °C and 1010 °C prior to water quenching in order to improve corrosion resistance and prevent
+8 cracks in complex shapes

Ej 3 The low temperatures impact properfies shall conform to Table 4 for ferritic and martensitic grades and may be agreed according to values of Table 5 for austenic and austenic-ferric
é grades used at low temperatures,
B As cast condiions

b For centricast, 440 MPa to 640 MPa.

| For centricast 25 %,
" {MPa=1 Nimmt
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EN 10213:2007 (E)
Table 4 — Impact test at low temperature for ferritic and martensitic grades (normative)
Designation Heat freatment Impact fest
Name Number Symbol KV T
J ‘¢
min.
GI7MnS 11131 +QT ) A
G20Mn3 N 2 -30
16220 +QT 2 -40
G18Mo5 1,5422 +QT i -4
GINI10 1.9636 +Q1 2 -10
G1TNICrMo13-6 16781 +QT 2 -0
GINi14 1.5638 +QT i -40
GX3CeNI13-4 6982 +QT 2 120
Tahle 5 — Impact test at low temperature for austenitic and austenitic-ferritic grades (optional)
Designation Heat treafment Impact fest
Name Number Symbol KV I
) 'C
min.
GX2CNI19-11 14309 +AT 10 1%
GXCANi19-10 14308 tAl 60 -1%
GX2CrNiMa13-11-2 14409 +AT 10 -1%
GXSChiMo19-11-2 1 4408 #AT B0 1%
GX2NICMo28-20-2 14458 tAl il -1%
GXICNIMaCUNZ5-6-3-3 14517 +AT 5 -10
GX2CHNiMN25-7-3 f 4417 +AT 3 10
GXZCrNIMoN26-7-4 14469 +AT 5 -10
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Tahle 6 — Tensile test at elevated temperatures (verification by agreement at the time of enquiry and order)
Designation Heat Proof strength test at elevated temperature
treatment RPU:E
MPa * min.
Name Number Symbol | 100°C | 200°C | 300°C | 350°C | 400°C | 480°C | 500°C | 850°C
GP2AIGH {0619 TR
a'll A0 | 175 | 15 | 135 | 130 | 126
GPZB0GH 10625 N 0 | 20 | 190 | 170 | 160 | 150
: fQT [ B0 | 20 | 0| 10 [ 80 | 0 |
% G20MoS 1.5419 POT | - [ 190 | 165 | 155 [ 10 | M5 | 135 | .
: GITCMOS:5 {7357 +QT B0 | B0 | M5 | N0 | 190 | 175 | 160
E GITCog-10 17379 QT | - | W | U5 | B0 | 35 | 05 | B0 | M
g G12MoCiVE-2 11720 a'll 04 | 24 | B | - | A - | 1M | 1M
E GITCAMaVE-11 1,170 a'll - 35 | J66 | B0 | 33 | 0 | 300 | 20
i GX15Co5 1,136 'l 00 | W - O - | 36| 20
: GXBCANif2 14107 +Q1f 75 | % 25 |
+(72 - | 40 | B/ | - | 3
GYACANif34 14317 QT | 515 | 485 | 455 | M0 | - | - | . | -
GX23C MoV 12- {4931 HOT | - [ 450 | 430 | 40 | 30 | 30 | M0 | 20
GXACMMo16:5- { 4405 WOT | 515 [ 45 | 45| - | - | o | ] .
Ryg " WP i,
0 100°C | 200°C | 300°C | 350°C | 400°C | 450°C | 500°C | 500°C
£ GX2CMIH1 14309 NEEEEEIE .
: GXECAI1S-10 14308 +AT 60 | 125 | 10 | - : - .
: GXSCANiND19:11 14557 AT |66 | 8] 1A 120 10 | 100
§ GX2CrNiMotg-11-2 14409 AT T s ] 1S 105 |
. GXSCrNiMotg-11-2 14408 PAT 0| 135 ] 1S 105 |
: GXSCNiMoND18-11-2 14581 fAT | 185 | 160 | 148 130 20 | 115
- GXINICrMo28:20-2 { 4458 AT |85 | 135 | 1 il B
g GXIONCSIND32-20 {4859 : % [ 15|25 - || - ||
§ GX2CNiMoN22:5:3 1470 AT Lt |omb | ¢ | ¢ | ¢ | e | e | ¢
;:; GXACNIMoCUNZ-6-3-3 14517 AT [t [t [ ¢ [ ¢ [ e ¢ | ¢ [ ¢
GX2CMNIMON25-7-3 {4417 AT (b (b | ¢ [ ¢ [ o [ ¢ | ¢ | ¢
BRGNS 74 | 4469 AT b [mob | ¢ [ ¢ [ ¢ ¢ ¢ ¢

20

R[H}IE may be estimated by lowering R]ﬂﬂ by 25 MPa,

R values nstead o £ o

The austeniic-Territc steels are not 1o be used for temperatures higher than 250 °C In pressure vessel applications,

{ MPa= 1 Nimim’
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Annex A

Welding conditions

Annex A Is normative for austenitic and austenitic-ferritic grades.

Annex A is informative for ferritic and martensitic grades.
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EN 10213:2007 (E)

Table A.1 — Welding conditions

Designation Preheat Interpass Post heat treatment
temperature temperature oC
s @ °oc
max.
Name Number
GP240GH 1.0619 20 to 150 350 No heat treatment necessary
GP280GH 1.0625 20 to 150 350 No heat treatment necessary
G17Mn5 1.1131 20 to 150 350 No heat treatment necessary
G20Mn5 1.6220 20 to 150 350 No heat treatment necessary
G1BMao5 1.5422 20 to 200 350 = 650
o | G20Maob5 1.5419 20 to 200 350 = 650
:E G17CrMo5-5 1.7357 150 to 250 390 =650
@ G17CrMo8-10 1.7379 150 to 250 350 = 680 2
E G12MoCrv5-2 1.7720 200 to 300 400 = 680 E
= | G17CrMoV5-10 1.7706 200 to 300 400 = 680 =
& | GONI10 1.5636 20 to 150 350 = 570 IS
2 | G17NiCrMo13-8 1.6781 20 to 200 350 = 580
5 | GONi14 1.5638 20 to 200 300 = 560
“ | GX15CrMo5 1.7365 150 to 250 350 = 650
GX8CrNi12 1.4107 100 to 200 350 Same as normal tempering temperature
GX3CrNi13-4 1.6982 20 to 200 b b
GX4CrNi13-4 1.4317 100 to 200 300 Same as normal tempering temperature
GX23CrMoV12-1 1.4931 200 to 450 450 = 680 °C after cooling under 80 °C to 130°C
GX4CrNiMo16-5-1 1.4405 Mo preheat 200 Same as normal tempering temperature
Minor welds © Major welds ¢
GX2CrNi19-11 1.4309 No heat tr. necess. No heat tr. necess. ©
GX5CrNi19-10 1.4308 +ATfO
= GX5CrNINb19-11 1.4552 Mo heat tr. necess., but h
= : Mo preheat b
o GX2CrNiMo19-11-2 1.4409 No heat tr. necess. No heat tr. necess. ©
& | GX5CrNiMo19-11-2 1.4408 +AL O
jE GX5CrNiMoNb19-11-2 1.4581 No heat tr. necess., but h g
@ | GX2NiCrMo28-20-2 1.4458 20 to 100 150 No heat tr. necess., +AT! E
= but © S
S GX10NICrSiNb32-20 1.4859 No preheat 200 For wall thickness > 80 mm, annealing at
= = 850 °C is necessary to reduce residual
= stresses
Z | GX2CrNiMoN22-5-3 1.4470 20 to 100 250 + AT + AT
GX3CrNiMoCuN25-6-3-3 1.4517 20 to 100 250 + AT + AT
GX2CrNiMoN25-7-3 1.4417 20 to 100 250 + AT + AT
GX2CrNiMoN26-7-4 1.4469 20 to 100 250 + AT + AT
2 The preheating temperature is related to the geometry and the thickness of the casting and climate conditions.
b At the discretion of the manufacturer unless otherwise agreed.
©  For minor welds, where applicable, special arrangement shall be agreed upon according to corrosion conditions.
d In general production welds are considered major when the depth of the cavity prepared for welding exceeds 40 % of the wall thickness.
®  For use at low temperature + AT is required.
f The heat treatment for all the mentioned steels is + AT (solution annealing); it is usually made by liquid quenching or by air quenching if so
agreed for very small and thin castings.
9  For use at high temperature + AT may be suppressed.
" Forim proving the corrosion resistance a special stabilising heat treatment (stress relieve and carbide precipitation) in the range of 600 °C to
650 °C for GX5CrNiNB19-11 and 550 °C to 600 °C for GX5CrNiMoNb19-11-2 may be agreed.
i + AT may only be suppressed if welding is performed with restricted heat input conditions.
J The heat treatment for all the mentioned steels is + AT (solution annealing). Air Quenching may be agreed for very small and thin castings.
After solution annealing at high temperatures, castings may be cooled down to between 1 050 °C and 1 010 °C prior to water quenching in order
to improve corrosion resistance and prevent cracks in complex shapes.
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Annex B
(informative)

Physical properties

Information on physical properties of steel grades is given in Table B.1.
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EN 10213:2007 (E)

Table B.1 — Physical properties (informative)

Designation Density Mean thermal expansion Thermal Specific Magnetic
kg/dm?> 106 K1 conductivity heat properties
W/(m-K) Ji(kg-K)
* from at at
20°Cto | 20°Cto | 20°Cto
Name Number 20 °C 100 °C 300 °C 200 °C 20 °C  (100°C | 20°C

GP240GH 1.0619 7.8 12,6 13,4 14 45 - 460
GP280GH 1.0625 7.8 12,8 13,6 14,5 45 - 460
G17Mn5 1.1131 7.8 13,0 13,8 15 45 - 460
G20Mn5 1.6220 7.8 13,0 13,8 15 45 - 460
G18Mo5 1.5422 7,85 12,4 13.1 13.8 43 - 460
G20Mob5 1.5419 7,85 12,4 13,1 13,8 43 - 460
G17CrMo5-5 1.7357 7,85 11,8 12,9 13,7 38,5 - 460
G17CrMo9-10 1.7379 7,85 11,8 12,6 13.4 - - 460
G12MoCrV5-2 1.7720 7,85 - - - - - 460 o
G17CrMoV5-10 1.7706 7,85 12,4 13,6 14,5 - - 460 q'f:,
GIONi10 1.5636 7,85 11,8 12,4 13,6 36 - 460 Eﬂ
G17NiCrMo13-6 1.6781 7,85 - - - - - 460
GIONi14 1.5638 7,85 - - - - - 460
GX15CrMo5 1.7365 7.8 11,8 12,3 12,7 30,1 - 460
GXBCrNi12 1.4107 7.7 10,5 11,5 12,3 26 27 460
GX4CrNi13-4 1.4317 7.7 10,5 11 12 26 27 460
GX3CrNi13-4 1.6982 7.7 10,5 11 12 26 27 460
GX23CrMoV12-1 1.4931 7.7 - - - - - 460
GX4CrNiMo16-5-1 1.4405 7.8 10,8 11,5 12 17 18 460
GX2CrNi19-11 1.4309 7,88 16,8 17.9 18.6 15,2 16,5 530
GX5CrNi19-11 1.4308 7,68 16,8 17,9 18,6 15,2 16,5 230 )
GX5CrNiNb19-11 1.4552 7,88 16,8 17.9 18,6 15,2 16,5 530 E
GX2CrNiMo19-11-2 1.4409 7.9 15,8 17 17,7 14,5 15,8 230 E
GX5CrNiMo19-11-2 1.4408 7.9 15,8 17 17,7 14,5 15,8 530 %
GX5CrNiMoNb19-11-2 1.4581 7.9 15,8 17 17,7 14,5 15,8 230 "E
GX2NiCriMo28-20-2 1.4458 8,0 14,5 16,2 17 16 17 500 z
GX1 DN:rCrSiNb 32-20 1.4859 8,0 - 15 16,3 12,1 13,1 200
GX2CrNiMoN22-5-3 1.4470 7.7 13 14 - 18 18 450
GXSGrﬂiMDCuNES—E—S—S 1.4517 7.7 13 14 - 17 18 450 E .
GXECrI‘}IiMnNEE—?—S 1.4417 7.7 13 14 - 17 18 4350 IE E
GXECrIﬂiMnNEE-?4 1.4469 7.7 13 14 - 17 18 450 -:::& E
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Annex C
(informative)

Creep properties

Information on creep properties for some grades used at high temperature is given in Table C.1.
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£ Table C.1 — Creep resistance (mean values)
g”g :I: rupture stress, MPa*
: § 41 Creep stress, MPa“ at 1% elongation
gg S T*“"’fé“'“” 0 450°C B00°C 580°C 600°C 0°C | T00°C
% Name Number | _
| SRR IR R R N N R
: o |8 |8 (2 |8 (8 |@ |8 |8 |2 |8 |8 (2 |8 |8 | (8| |8
: * | N r & * | N * | N * | N - r
GP2A0GH 10619 | g AT R R R
iy W | 110 B | K 8|
GPZ80CH 10625 | ¢ 20 | 165 13 | 8 | &
T 148 | 110 90 | 9 b | 2
G20Mo5 1M1 | g 60 | 30 | 280 | 275 | 205 | 180 | 60 | 85 | 0 | 66 | N | B
o 85 | 150 | 10 | 15| 65 | 50| 4 | 15| M0
GICNGSS | 173 | & Q[T [ R| W | m w6 % | 5| u
iy m | m 1% | s | 8 65 | %
ié G17Crhog-10 10 | g 404 | 324 | 304 | 262 | A8 | 200 | 168 | 136 | 120 | 106 | 66 | 52 | 6 | 8 | 2
1 Oh 350 300 | 28| 29 | 168 | 4B | 41 | 9% | 80 | 0 | 40 [ M| ¥ | 18 | M
i Cakcez | | 6 % | o 0 | 10 % | T 7
25 GGV | 17706 ; 3 (49| 35 | M0 | 25 | B4 | 29 | U1 [ 157 | 6| % | B3| 80 | B |19
gi | o 7 [ 385 | %6 | N5 | 243 | M8 | 196 | [ M0 | 0|9 5| 8|0
% Gmgmgﬁﬂ 17365 | @ 28a | 165a 168 | 106 B |8 ]
OV | T | o | || | W W | W | W || W %] 8| 6|
i 0 05 | B0 | 2 | 6 [ |9 || 6| M| X
EGI&EMHHLW 1438 | o W | 1 0| 8 B4
i CXCNMTH] | 14582 | ¢ 2% | 192 15 | 14 109 [ 80| 73
GRECrM18-112 | 14408 | o 194 | 160 4§ | 113 103 |66 60 | 4
GKIONCriNb32-20 | 14859 | o 122 - | 857 | T3
O b
B Gt
" {WPa= 1 N
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Annex ZA
(informative)

EN 10213:2007 (E)

Relationship between this European Standard and the Essential
Requirements of EU Directive 97/23/EC

This European Standard has been prepared under a mandate given to CEN by the European Commission and the
European Free Trade Association to provide a means of conforming to Essential Requirements of the New
Approach Directive 97/23/EC — Pressure Equipment Directive (P.E.D).

Once this standard is cited in the Official Journal of the European Communities under that Directive and has been
implemented as a national standard in at least one Member State, compliance with the clauses of this standard
given in Table ZA.1 confers, within the limits of the scope of this standard, a presumption of conformity with the
corresponding Essential Requirements of that Directive and associated EF TA regulations.

Table ZA.1 — Correspondence between this European Standard and Directive 97/23/EC — Pressure

Equipment Directive (P.E.D)

Clause(s)/subclause(s) of this EN

Essential Requirements (ERs) of
Directive 97/23//EC

Qualifying remarks/Notes

6.2 3.1.2 "Annex 1" Permanent joining
7.2.1and 7.2.2 4.1a "Annex 1" Material properties
8.1 4.3 "Annex 1" Certificates

WARNING — Other requirements and other EU Directives may be applicable to the product(s) falling within

the scope of this standard.
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