
ICS 23.020,30; 77.140.80; 77.140.85

Schmiedestücke aus Stahl für Druckbehälter – Teil 5: Martensitische,
austenitische und austenitisch-ferritische nicht rostende Stähle

European Standard EN 10222-5 : 1999 has the status of a DIN Standard.

A comma is used as the decimal marker.

Ref. No. DIN EN 10222-5 : 2000-02
English price group 12 Sales No. 1112

07.00

DEUTSCHE NORM February 2000

EN 10222-5
{

EN comprises 22 pages

© No part of this standard may be reproduced without the prior permission of
DIN Deutsches Institut für Normung e.V., Berlin. Beuth Verlag GmbH, 10772 Berlin, Germany,
has the exclusive right of sale for German Standards (DIN-Normen).

Steel forgings for pressure purposes
Part 5: Martensitic, austenitic and austenitic-ferritic

stainless steels
English version of DIN EN 10222-5

Supersedes parts of
DIN 17440, September 1996
edition, and DIN 17460,
September 1992 edition.

National foreword 

This standard has been prepared by ECISS/TC 28 “Steel forgings” (Secretariat: BSI, United Kingdom). 

The responsible German body involved in its preparation was the Normenausschuss Eisen und Stahl 
(Iron and Steel Standards Committee), Working Committee AA 10 Schmiedestücke and 
Subcommittee 06/1 Nichtrostende Stähle. 

This standard specifies requirements for chemical composition, mechanical properties at room 
(ambient), elevated and low temperatures, and the heat treatment of forgings made of martensitic, 
austenitic and austenitic-ferritic stainless steels, which are primarily used for pressure vessels. 
Additional guidance values are given for stress rupture properties of creep-resisting austenitic steels. 

Together with DIN EN 10222-1, DIN EN 10250-1 and DIN EN 10250-4, this standard supersedes the 
specifications relating to forgings laid down in DIN 17440 and DIN 17460. 
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Amendments 

This standard differs from DIN 17440:1996-09 and DIN 17460:1992-09 as follows: 

a) The scope is now limited to stainless steel forgings for pressure purposes (general purpose 
stainless steel forgings are dealt with in DIN EN 10250-1 and DIN EN 10250-4). 

b) General requirements for open die forgings are no longer covered (see DIN EN 10222-1). 

c) Steel designations from DIN 17460 have been modified, although the material numbers have 
been retained. 

d) The following steel grades specified in DIN 17440 and DIN 17460 are no longer covered here: all 
ferritic and martensitic grades and austenitic grades X2CrNi19-11 (1.4306), X6CrNiMoNb17-12-2 
(1.4580), X2CrNiMo18-15-4 (1.4438) from DIN 17440 and the austenitic creep-resisting grades 
X3CrNiN18 11 (1.4949), X6CrNiMo17 13 (1.4919), X8CrNiNb16 13 (1.4961), X8CrNiMoNb16 16 
(1.4981), X8CrNiMoVNb16 13 (1.4988), X5NiCrAlTi31 20 (1.4958) and X8NiCrAlTi32-21 (1.4959) 
from DIN 17460. 

e) One martensitic, four austenitic and two austenitic-ferritic steel grades have been added, and 
X2CrNiMoN17-13-5 (1.4439), which is no longer covered in the main body of the EN, together 
with three additional austenitic grades, are given in a National Annex. 

f) Specifications regarding chemical composition, mechanical properties and heat treatment have 
been revised. 

Previous editions 

DIN 17440: 1967-01, 1972-12, 1985-07, 1996-09 
DIN 17460: 1992-09 
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DIN EN 10222-1, Steel forgings for pressure purposes — Part 1: General requirements for open die 
forgings 

DIN EN 10250-1, Open die steel forgings for general engineering purposes — Part 1: General 
requirements 

DIN EN 10250-4, Open die steel forgings for general engineering purposes — Part 4: Stainless steels 
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National Annex NB  

(normative) 

 
Non-conflicting national addition 

(This Annex only applies to the German national version of this European Standard in accordance with 

the ECISS Internal Regulations of 1989.) 

 

NB.1  General 
This Annex describes steel grades X2CrNiMoN17-13-5 (1.4439), X1NiCrMoCu25-20-5 (1.4539), 

X1CrNiMoCuN20-18-7 (1.4547) and X1CrNiMoCuN25-20-7 (1.4529), which are available in Germany 

and are widely used there, notably for flanges. 

 

NB.2  Status 
The steel grade described in this Annex is included in the German national version of this European 

Standard only, with the aim of allowing its further use in that country. 

 

NB.3  Delivery condition 
The steel grades described in this Annex are usually delivered in the solution-annealed condition (see 

Table NB.1) with ruling diameters up to 160 mm. 

 

NB.4  Chemical composition 
The chemical composition of the steel grades described in this Annex are given in Table NB.1. 

 

NB.5  Mechanical properties 
Table NB.1 gives values for the mechanical properties at room (ambient) temperature. Mechanical 

properties at elevated temperatures are given in Tables NB.1 and NB.3. 

 

NB.6  Other requirements 
See DIN EN 10222-1 and DIN EN 10222-5. 
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Table NB.1: Chemical composition, mechanical properties and heat treatment 

Chemical composition % (cast analysis) 

C Si Mn P S Cr Mo Ni Steel designation 

max. max. max. max. max.    

Others 
1), 2) 

Name Number          

X2CrNiMoN17-13-5 1.4439 0,030 1,00 2,00 0,045 0,015 16,50 to 18,50 4,00 to 5,00 
12,50 to 
14,50 

0,12 to 0,22 N 

X1NiCrMoCu25-20-5 1.4539 0,020 0,70 2,00 0,030 0,010 19,00 to 21,00 4,00 to 5,00 
24,00 to 
26,00 

max. 0,15 N, 1,20 
to 2,00 Cu 

X1CrNiMoCuN20-18-7 1.4547 0,020 0,70 1,00 0,030 0,010 19,50 to 2050 6,00 to 7,00 
17,50 to 
18,50 

0,18 to 0,25 N, 
0,50 to 1,00 Cu 

X1CrNiMoCuN25-20-7 1.4529 0,020 0,50 1,00 0,030 0,010 19,00 to 21,00 6,00 to 7,00 
24,00 to 
26,00 

0,15 to 1,25 N, 
0,50 to 1,50 Cu 

1)  For all steel grades, the proportion of constituents that have not been added intentionally shall not exceed the following limits: 0,75 % for copper, 0,005 % for boron  
(see Footnote 2). 

2)  Limiting the boron content to not more than 0,001 5 % reduces the tendency to hot crack. 
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Table NB.1 (concluded) 

Mechanical properties at room temperature Heat treatment 

Ruling diameter 
0,2% 
proof 

strength 

1,0% 
proof 

strength 

Tensile  
strength Elongation3) Impact energy 

     
KV 

min. 

tR Rp0,2 Rp1,0 Rm A3) J 

Conditions of reference treatment 

max. min. min.  min.  
% at 20 °C*) at 

–196 °C 
Solution 

temp. 
Cooling 

in 

mm N/mm2 N/mm2 N/mm2 l tr, t l tr, t tr, t 

Symbol
4) 

°C 5) 

160 285 315 580 to 800 40 35 100 60 42 Q 1060 to 1140 w, a 

160 220 250 520 to 720 35 35 120 90 – Q 1060 to 1140 w, a 

160 300 340 650 to 850 35 35 200 60 – Q 1140 to 1200 w, a 

160 300 340 650 to 850 35 35 200 90 8ß Q 1120 to 1180 w, a 
3)  l  = longitudinal 
 t  =  tangential 
 tr = transverse 
4)  Q = quenched 
5)  a  = air 
 o  = oil 
 w = water 
*)  Correction published in the DIN-Anzeiger für technische Regeln 8/2004. 
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Table NB.2:  Minimum 0,2 % proof strength (Rp0,2) properties  at elevated temperatures 

Steel designation Rp0,2 min in N/mm2 at a temperature of 

Name Number 50 °C 100 °C 150 °C 200 °C 250 °C 300 °C 350 °C 400 °C 500 °C 

X2CrNiMoN17-13-5 1.4439 260 225 200 185 175 165 155 150 – 

X1NiCrMoCu25-20-5 1.4539 200 175 165 155 145 130 130 125 110 

X1CrNiMoCuN20-18-7 1.4547 270 230 205 190 180 170 165 160 148 

X1CrNiMoCuN25-20-7 1.4529 270 230 210 190 180 170 165 160 120 

 

Table NB.3:  Minimum 1,0 % proof strength (Rp1,0) properties  at elevated temperatures 

Steel designation Rp1.0 min in N/mm2 at a temperature of 

Name Number 50 °C 100 °C 150 °C 200 °C 250 °C 300 °C 350 °C 400 °C 500 °C 

X2CrNiMoN17-13-5 1.4439 290 255 230 210 200 190 180 175 – 

X1NiCrMoCu25-20-5 1.4539 240 205 195 185 175 165 160 155 140 

X1CrNiMoCuN20-18-7 1.4547 310 270 245 225 212 200 195 190 180 

X1CrNiMoCuN25-20-7 1.4529 310 270 245 225 215 205 195 195 150 

 
Table NB.4:  Minimum tensile strength (Rm) at elevated temperatures 

 
Rm min in N/mm2 at a temperature of 

Name Number 50 °C 100 °C 150 °C 200 °C 250 °C 300 °C 350 °C 400 °C 500 °C 

X2CrNiMoN17-13-5 1.4439 560 520 490 460 450 440 435 – – 

X1NiCrMoCu25-20-5 1.4539 500 440 420 400 390 380 370 360 350 

X1CrNiMoCuN20-18-7 1.4547 640 615 585 560 540 525 515 510 495 

X1CrNiMoCuN25-20-7 1.4529 630 600 575 555 535 520 515 510 – 
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Steel designation 
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Reference data for stress-rupture properties
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Attention is drawn to the non-conflicting national addition requested by Germany. This addition  
is only to appear as a national annex to the German edition of this European Standard.*)  

                                            
*) Corrigendum from EN 10222-5:1999/AC:2000, issued by CEN and published in the  

DIN-Anzeiger für technische Regeln 7/2004. 
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Annex A (informative)

Reference data for stress-rupture properties

Table A.1: Stress-rupture properties
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Table A.1: Stress-rupture properties (continued)

Table A.1: Stress-rupture properties (concluded)
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