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National foreword

This British Standard is the official English language version of EN 10222-5:1999.
Together with BS EN 10222-1, -2, -3 and -4, it supersedes BS 1503:1989 which is
withdrawn.

The UK participation in its preparation was entrusted by Technical Committee
ISE/73, Steel for pressure purposes, to Subcommittee ISE/73/3, Steel forgings for
pressure purposes, which has the responsibility to:

— aid enquirers to understand the text;

— present to the responsible European committee any enquiries on the
interpretation, or proposals for change, and keep the UK interests informed,

— monitor related international and European developments and promulgate
them in the UK.

A list of organizations represented on this subcommittee can be obtained on request
to its secretary.

Cross-references

The British Standards which implement international or European publications
referred to in this document may be found in the BSI Standards Catalogue under the
section entitled “International Standards Correspondence Index”, or by using the
“Find” facility of the BSI Standards Electronic Catalogue.

A British Standard does not purport to include all the necessary provisions of a
contract. Users of British Standards are responsible for their correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, the EN title page,
pages 2 to 17 and a back cover.

The BSI copyright notice displayed in this document indicates when the document
was last issued.

Amendments issued since publication
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Foreword

This European Standard has been prepared by Technical Committee ECISS/TC 28, Steel
forgings, the Secretariat of which is held by BSI.

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 June 2000, and conflicting national
standards shall be withdrawn at the latest by June 2000.

This European Standard 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 the relationship with EU Directive(s), see informative annex ZB, which is an integral part
of this standard.

Attention is drawn to annex ZA which is an A-deviation requested by Sweden.

Attention is drawn to a non-conflicting national addition requested by Germany. This addition
only appears as a national annex to the German edition of this European Standard.

The titles of the other parts of this European Standard are:

Part 1: General requirements for open die forgings

Part 2: Ferritic and martensitic steels with specified elevated temperature properties

Part 3: Nickel steels with specified low temperature properties

Part 4: Weldable fine grain steels with high proof strength
According to the CEN/CENELEC Internal Regulations, the national standards organizations
of the following countries are bound to implement this European Standard: Austria, Belgium,
Czech Republic, Denmark, Finland, France, Germany, Greece, Iceland, Ireland, Italy,

Luxembourg, Netherlands, Norway, Portugal, Spain, Sweden, Switzerland and the United
Kingdom.

© BSI 04-2000
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1 Scope
This part of this European Standard specifies the technical delivery conditions for forgings for
pressure purposes made of stainless steels, including creep resisting steels. Chemical

composition and mechanical properties are specified.

General information on technical delivery conditions is given in EN 10021.

2 Normative references

This European Standard incorporates by dated or undated reference, provisions from other
publications. These normative references are cited at the appropriate places in the text and the
publications are listed hereafter. For dated references, subsequent amendments to or revisions of
any of these publications apply to this European Standard only when incorporated in it by
amendment or revision. For undated references the latest edition of the publication referred to
applies.

EN 10021 General technical delivery requirements for iron and steel products

EN 10222-1:1998 Steel forgings for pressure purposes - Part 1: General requirements for
open die forgings

3 Chemical composition
3.1 Cast analysis

The chemical composition (cast analysis), determined in accordance with EN 10222-1, shall
conform to table 1.

3.2 Product analysis

The product analysis shall not deviate from the specified cast analysis (see table 1) by more than
the values specified in table 2 (see 9.2 to EN 10222-1:1998).

4 Heat treatment and mechanical properties

When heat treated in accordance with table 1, the mechanical properties, determined in
accordance with EN 10222-1, shall conform to the requirements of table 1.

Verification of the impact properties of martensitic and austenitic-ferritic stainless steels shall be
mandatory and for austenitic stainless steels shall be by agreement.

Elevated temperature 0,2 % proof strength (R) values shall conform to table 3.

© BSI 04-2000
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Elevated temperature 1,0 % proof strength (R, 9) values shall conform to table 4.

Elevated temperature tensile strength (Ry,) values shall conform to the requirements of table 5.

The testing temperature for impact properties and elevated temperature properties shall be agreed
at the time of enquiry and order.

Reference data for stress rupture properties are given in annex A for information.

© BSI 04-2000
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Table 2: Permissible deviations of the product analysis from

specified values of the cast analysis

Element Specified value in the cast Permissible deviations' of the
analysis according to table 1 | product analysis
% %
C <0,030 + 0,005
> 0,030 <0,10 + 0,01
Si <1,00 + 0,05
Mn <2,00 + 0,04
P <0,045 + 0,005
S <0,15 + 0,003
> 0,015 < 0,030 +0,005
N <0,35 + 0,01
Cr < 15,00 +0,15
> 15,00 <20,00 +0,20
> 20,00 <26,00 + 0,25
Mo <0,70 +0,03
> 0,70 <2,50 + 0,05
> 2,50 <4,50 +0,10
Ni > 3,50 <5,00 + 0,07
> 5,00 <10,0 +0,10
>10,0 <15,0 +0,15
Nb <1,20 + 0,05
Ti <0,80 + 0,05
Cu <1,00 + 0,07
B <0,0050 + 0,0005

D If several product analyses are carried out for one cast and if, in this case, values for
an individual element are established which fall outside the permitted range for the
chemical composition, then it is only permissible that the values either exceed the
maximum permitted value or fall short of the minimum permitted value. It is not
acceptable for both to apply for one cast.

© BSI 04-2000



Page 10

EN 10222-5:1999

Table 3: Minimum 0,2 % proof strength (R,.) at elevated temperatures

Steel designation

R0, min. in N/mm? at a temperature of:

Name | Number | 100 °C | 150 °C | 200 °C ‘ 250 °C | 300 °C | 350 °C | 400 °C | 500 °C ‘ 600 °C
Martensitic steel

X3 CrNiMo 13-4 | 1.4313 | 590 | 575 | 560 ‘ 545 | 530 | 515 | - | - ‘ -
Austenitic steels

X2 CrNi 18-9 1.4307 | 147 132 118 108 100 94 89 81 -
X2 CrNiN 18-10 14311 | 205 175 157 145 136 130 125 119 -
X5 CrNi 18-10 1.4301 157 142 127 118 110 104 98 92 -
X6 CrNiTi 18-10 1.4541 176 167 157 147 136 130 125 119 -
X6 CrNiNb 18-10 14550 | 177 167 157 147 136 130 125 119 -
X6 CrNi 18-10 1.4948 | 157 142 127 117 108 103 98 88 78
X6 CrNiTiB 18-10 1.4941 162 152 142 137 132 127 123 113 103
X7 CrNiNb 18-10 14912 | 171 162 153 147 139 133 129 124 121
X2 CrNiMo 17-12-2 1.4404 | 166 152 137 127 118 113 108 100 -
X2 CrNiMoN 17-11-2 1.4406 | 211 185 167 155 145 140 135 128 -
X5 CrNiMo 17-12-2 1.4401 177 162 147 137 127 120 115 110 -
X6 CrNiMoTi 17-12-2 | 1.4571 185 177 167 157 145 140 135 129 -
X2 CrNiMo 17-12-3 1.4432 | 166 152 137 127 118 113 108 100 -
X2 CrNiMoN 17-13-3 14429 | 211 185 167 155 145 140 135 129 -
X3 CrNiMo 17-13-3 1.4436 | 177 162 147 137 127 120 115 110 -
X2 CrNiMo 18-14-3 1.4435 165 150 137 127 119 113 108 100 -
X3 CrNiMoN 17-13-3 1.4910 | 205 187 170 159 148 141 134 127 121
X2 CrNiCu 19-10 1.4650 | 155 140 127 118 110 104 98 92 -
X3 CrNiMo 18-12-3 1.4449 | 175 158 145 135 127 120 115 110 100
Austenitic-ferritic steels

X2 CrNiMo 22-5-3 1.4462 | 360 335 315 300 - - - - -
X2 CrNiMoN 25-7-4 1.4410 | 450 420 400 380 - - - - -

© BSI 04-2000
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Table 4: Minimum 1,0 % proof strength (R,1,)) for austenitic steels at elevated

temperatures

Steel designation

Ryp10 min. in N/mm? at a temperature of:

Name Number | 100 °C 150 °C 200 °C 250 °C 300 °C 350 °C 400 °C 500 °C 600 °C
X2 CrNi 18-9 1.4307 181 162 147 137 127 121 116 109 -
X2 CrNiN 18-10 1.4311 240 210 187 175 167 161 156 149 -
X5 CrNi 18-10 1.4301 191 172 157 145 135 129 125 120 -
X6 CrNiTi 18-10 1.4541 208 196 186 177 167 161 156 149 -
X6 CrNiNb 18-10 1.4550 211 196 186 177 167 161 156 149 -
X6 CrNi 18-10 1.4948 191 172 157 147 137 132 127 118 108
X6 CrNiTiB 18-10 1.4941 201 191 181 176 172 167 162 152 142
X7 CrNiNb 18-10 1.4912 204 192 182 172 166 162 159 155 151
X2 CrNiMo 17-12-2 1.4404 199 181 167 157 145 139 135 128 -
X2 CrNiMoN 17-11-2 1.4406 246 218 198 183 175 169 164 158 -
X5 CrNiMo 17-12-2 1.4401 211 191 177 167 156 150 144 139 -
X6 CrNiMoTi 17-12-2 1.4571 218 206 196 186 175 169 164 158 -
X2 CrNiMo 17-12-3 1.4432 199 181 167 157 145 139 135 128 -
X2 CrNiMoN 17-13-3 1.4429 246 218 198 183 175 169 164 158 -
X3 CrNiMo 17-13-3 1.4436 211 191 177 167 156 150 144 139 -
X2 CrNiMo 18-14-3 1.4435 200 180 165 153 145 139 135 128 -
X3 CrNiMoN 17-13-3 1.4910 240 220 200 189 178 171 164 157 151
X2 CrNiCu 19-10 1.4650 190 170 155 145 135 129 125 120 -
X3 CrNiMo 18-12-3 1.4449 210 190 175 165 155 150 144 139 129

© BSI 04-2000
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Table 5: Minimum tensile strength (R,,) at elevated temperature

Steel designation

R, min. in N/mm?’ at a temperature of:

Name | Number | 100 °C | 150 °C | 200 °C ‘ 250 °C | 300 °C | 350 °C | 400 °C | 500 °C ‘ 600 °C
Martensitic steels

X3 CrNiMo 13-4 | 1.4313 | 710 695 680 665 650 | 635 | - | - ‘ -
Austenitic steels

X2 CrNi 18-9 1.4307 | 410 380 360 350 340 340 - - -
X2 CrNiN 18-10 1.4311 | 490 460 430 420 410 410 - - -
X5 CrNi 18-10 1.4301 | 450 420 400 390 380 380 380 360 -
X6 CrNiTi 18-10 14541 | 440 410 390 385 375 375 375 360 -
X6 CrNiNb 18-10 1.4550 | 435 400 370 350 340 335 330 310 -
X6 CrNi 18-10 1.4948 | 440 410 390 385 375 375 375 360 300
X6 CrNiTiB 18-10 1.4941 | 410 390 370 360 350 345 340 330 300
X7 CrNiNb 18-10 14912 | 410 390 370 360 350 345 340 330 300
X2 CrNiMo 17-12-2 1.4404 | 430 410 390 385 380 380 380 360 -
X2 CrNiMoN 17-11-2 1.4406 | 520 490 460 450 440 435 - - -
X5 CrNiMo 17-12-2 1.4401 | 430 410 390 385 380 380 - - -
X6 CrNiMoTi 17-12-2 | 14571 | 440 410 390 385 375 375 375 360 -
X2 CrNiMo 17-12-3 1.4432 | 430 410 390 385 380 380 380 360 -
X2 CrNiMoN 17-13-3 1.4429 | 520 490 460 450 440 435 435 430 -
X3 CrNiMo 17-13-3 1.4436 | 460 440 420 415 410 410 410 390 -
X2 CrNiMo 18-14-3 1.4435 | 420 400 380 375 370 370 - - -
X3 CrNiMoN 17-13-3 1.4910 | 495 472 450 440 430 425 420 400 365
X2 CrNiCu 19-10 1.4650 | 450 420 400 390 380 380 380 360 -
X3 CrNiMo 18-12-3 1.4449 | 460 440 420 514 410 410 410 390 350
Austenitic-ferritic steels

X2 CrNiMo 22-5-3 1.4462 | 590 570 550 540 - - - - -
X2 CrNiMoN 25-7-4 1.4410 | 680 660 640 630 - - - - -
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Annex ZA
A-deviations

A-deviation: National deviation due to regulations, the alteration of which is for the
time being outside the competence of the CEN/CENELEC member

This European Standard falls under Directive 97/23/EEC (Pressure equipment)

NOTE: (from CEN/CENELEC IR Part 2,3.1.9): Where standards fall under EC
Directives, it is the view of the Commission of the European Communities (OJ No
C 59, 1982-03-09) that the effect of the decision of the Court of Justice in case 815/79
Cremoninl/Vrankovich (European Court Reports 1980, p. 3583) is that compliance
with A-deviations is not longer mandatory and that the free movement of products
complying with such a standard should not be restricted except under the safeguard
procedure provided for in the relevant Directive.

A-deviations in an EFTA country are valid instead of the relevant provisions of the European
Standard in that country until they have been removed.

Clause Deviation
Sweden (Ordinance AFS 1994: 39 Chapter 3, Section 1)

General Only the following grades are regarded as adequately validated and
documented according to Swedish regulations:

Martensitic steels: none;

Austenitic steels: 1,4307, 1,4311, 1,4541, 1,4550, 1,4941, 1,4912,
1,4404, 1,4406, 1,4571, 1,4432, 1,4429, 1,4436, 1,4435;

Austenitic-ferritic steels: 1,4462.
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Annex ZB

Clauses of this European Standard addressing essential requirements or other
provisions of EU Directives.

This European Standard has been prepared under a mandate given to CEN by the European
Commission and supports essential requirements of EU Directive 97/23/EC.

Warning: Other requirements and other EU Directives may be applicable to the
product(s) falling within the scope of this European Standard.

The clauses of this European Standard are likely to support the essential requirements of
section 4 of annex 1, Essential safety requirements, of the Pressure Equipment Directive
97/23/EC.

Compliance with this European Standard provides one means of conforming with the specific
essential requirements of the Directive concerned.
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