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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 BSL

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 1999, and conflicting national
standards shall be withdrawn at the latest by May 1999.

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 relationship with EU Directive(s), see informative Annex Z, which is an integral part of
this 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 5: Martensitic, austenitic and austenitic - ferritic stainless steels.
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.
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1 Scope

This Part of this European Standard specifies the technical delivery conditions of the types of
forgings for pressure purposes made of weldable fine grain steels with high proof strength.

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 steel and iron products

EN 10022-1:1998 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 the requirements of table 1 (see 9.1 of EN 10222-1:1998).

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 of EN 10222:1:1998),

4 Heat treatment and mechanical properties

When heat treated in accordance’/with 'table- 1y 'the’mechanical properties of the forgings,
determined in accordance with EN 10022-1, shall conform to the requirements of table 1 and
table 3.

Elevated temperature 0,2 % proof strength (Rp2) values shall conform to the requirements of
table 4.
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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 <0,20 + 0,02
Si <0,60 + 0,05
Mn <1,70 +0,10

- 0,05
P <0,025 + 0,005
S <0,015 + 0,003
Al <0,060 + 0,005
N <0,020 + 0,002
Cr <0,30 + 0,05
Cu <0,20 + 0,05
Mo <0,10 + 0,03
Nb <0,05 + 0,01
Ni <1,00 + 0,05
\Y% <0,20 + 0,02
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.isnotacceptable for both to apply for
one cast.
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Table 3: Minimum impact properties

Steel designation Heat treatment Thickness Minimum KV notch impact energy in J at a test temperature of ¥
condition "% of the
ruling section
Direction
Name Number R Longitudinal Transverse and tangential
mm 20°C 0°C -20°C -40°C 20°C 0°C -20°C -40°C

P285NH 1.0477 N <100 55 47 40 28 40 34 - -
P355NH 1.0565

P420NH 1.8932

P285QH 1.0478 QT <400 63 55 47 34 40 34 27 -
P355QH 1.0571

P420QH 1.8936

U N = normalized QT = quenched and tempered
2 For temperatures and cooling conditions, see table 1.

% Proof of the impact values shall be obtained at the lowest test temperature given in this table for the relevant steel grade.

Table 4: Minimum 0,2 % proof strength (Ry) values at elevated

temperatures
Steel designation Thickness of the Ry02 min in N/mm? at a temperature of:
ruling section
IR
Name Number mm 100°C | 150°C | 200°C | 250°C | 300°C | 350°C | 400°C
P285 NH 1.0477 tr < 35 255 235 - - - - -
P285 QH 1.0478 35<1g <70 245 226 206 186 157 137 118
70 <tz €100 226 206 186 167 137 118 98
100 < tg <250 206 186 167 147 118 98 78
250 <ty <400 186 167 147 128 98 78 59
P355 NH 1.0565 Wk <50 304 284 - - - - N
P355 QH 1.0571 50 < g < 100 294 275 255 235 216 196 167
100/<,tr €150 275 255 235 216 196 177 147
150 <1 £ 375 255 235 216 196 177 157 127
tg > 375 235 215 197 179 160 142 117
P420 NH 1.8932 tk <50 363 343 - - - -
P420 QH 1.8936 50'< ) <100 353 335 314 284 265 235 206
100 < g < 150 333 314 294 265 245 216 186
150 <1g <375 314 294 275 245 226 196 167
g >375 294 275 255 226 206 176 147
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