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1 Scope

1.1 This Part 2 of EN 10028 specifies requirements
for flat products for pressure purposes made of
weldable non-alloy and alloy steels with elevated
temperature properties as specified in table 1.

1.2 The requirements of EN 10028-1 also apply.

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 10020 Definition and classification of
grades of 'steel

Flat products made of steels for
pressure purposesg'—— Part 1:
General requirements

EN 10028-1

8 Definitions
See EN 10028-1.

4 Dimensions and tolerances on
dimensions
See EN 10028-1.

5 Calculation of mass
See EN 10028-1.

6 Designation and ordering

See EN 10028-1.

7 Classification into grades

This EN covers the steel grades given in table 1. In
accordance with EN 10020, grades P235GH,
P265GH, P295GH and P335GH are non alloy
quality steels and grades 16 Mo 3, 13 CrMo 4-5,

10 CrMo 9-10 and 11 CrMo 9-10 are alloy specml
steels.

Page 3
EN 10028-2 : 1992

8 Requirements

81 Steelmaking process

See EN 10028-1.

8.2 Delivery condition

8.2.1 .. Unless otherwise agreed at the time of

ordering, the products covered by this EN ghall be
supplied in the usual conditions given in table 3.

8.2.2 Normalizing may be replaced by izi
rolling for steel grades P235GH, P265GH, P295GH
and P355GH. This means that the requirements
have to be met again even after subsequent

normalizing,

8.2.3 .. If specially agreed, products made of steel
grades P235GH, P265GH, P295GH, P355GH and

16 Mo 3 may also be delivered in the untreated
condition. Products made of steel grades

13 CrMo 4-5, 10 CrMo 9-10 and 11 CrMo 9-10 may
be supplied in the tempered or normalized
condition or, in exceptional cases, in the untreated
condition if 80 agreed. (Annex B contains heat
treatment information for the purchaser)

In these cases, the test pieces shall be tested in the
usual delivery condition as indicated in table 3.

Nmmwmgdthetestmmamdmdheatm
condition does not from the obligation

discharge the processor
dm&gwdﬂulwﬂ»dmmtbew
produa
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8.3 Chemical composition

8.3.1 The requirements of table 1 shall apply for
the chemical composition determined from the cast
analysis.

8.3.2 The product analysis may deviate from the

specified values for the cast analysis as specified in
table 1 by the values given in table 2.

Thble 2. Permissible deviations in the results of|
the product analysis from specified values
applicable to the cast analysis (see table 1)
Element | Specified value in Permisaible deviations 0
the cast analyxis of the product analysis
according to table 1 | from the specified
values Listed in table 1
for the cast analysis
% by mass % by mass
C < 0,22 + 0,02
< 0,35 + 0,05
.S > 0,35 to < 0,60 |+ 0,06
< 1,00 %.0505
Mn > 1,00 to 1,70 }£ 0,10
P < 0,030 + 0,005
S < 0,025 + 0,005
Al > 0,020 ~ 0,005
<1,00 0,05
Cr > 1,00 to < 2,50 0,10
< 0,35 % 0,03
Mo > 0,35 to < 1,10 |+ 0,04
Cu < 0,30 + 0,05
Nb < 0,010 + 0,005
Ni < 0,30 + 0,05
Ti < 0,03 + 0,01
A% < 0,02 + 0,01
1) If several product analyses are carried out for ane cast and
if, in this case, values for an individual element are
established which fall outaide the permitted range for the
chemical compoaition, then it is anly 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.
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8.3.3 .. A maximum value for the carbon
equivalent may be agreed upon at the time of
ordering for steel grades P235GH, P265GH,
P295GH and P355GH.

8.4 Mechanical properties

The values given in tables 3 and 4 (see also
EN 10028-1) shall apply.

Annerx A gives preliminary data for the purchaser
about creep and stress rupture properties.

8.5 Surface condition

See EN 10028-1.

8.6 Internal soundness

See EN 10028-1.

9 Testing
See EN 10028-1.

9.1 Type and content of inspection documents
See EN 10028-1.

9.2 Tests 'to be learried out
See EN 10028-1.

9.8 Number of tests
See EN 10028-1,

8.4 ‘Sampling and'sample preparation
See EN 10028-1.

9.5 Test procedures
See EN 10028-1.

9.8 Re-tests
See EN 10028-1.

10 Marking
See EN 10028-1.
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Table 3. Mechanical properties (applicable to transverse test pieces)

Steel grade Usual Product Yield point? | Tensile Elongation | Impact energy
delivery | thickness Ry strengthR,, | after (quenched test
condition? fi’ac&ure pieces) KV'

é.é’s{ 8o) ’
‘| Name Material A Test | Mean
number temperature! value
from
three
tost
pieces
o ‘
over |upto |N/mm?min |Nimm? % min. °C min.
16 235
16 40 |225 860 to 480 | 255
P235GH 1.0345 |N® 40 60 215 0 27
60 100 200
100 |[150 |185 350 to 480 | 24
150 4) 4) 4) 4)
16 265
16 40 |255 :
P265GH 1.0425 |N® 40 60 245 236
60 100 215 410 to 530 0 27
100 150 200 400 to 53022
150 14)., 4) 4) 4)
16 295
16 40 290
=) P295GH 1.0481 |N® 40 60 285 460 to 680 | 22 0 27
60 100 260
100 150 235 440 to 570 | 21
150 4) 4) 4) 4)
16 355
5 16 40 345 510 to 650 | 21
| P355GH 1.0473 | N® 40 60 335 0 27
60 100 315 490 to 63020
100 150 295 480 to 630
150 4) 4) 4) 4)
16 276 _
18 40 270 440 to 5§90 {24 318
16 Mo 3 1.5415 |ND 40 60 |260 23
60 (100 [240 430 to 560 | 22 +20
100 |150 |220 420 to 570 19 278
150 4) 4) 4) 4
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Table 8. Mechanical properties (applicable to transverse test pieces)

Steel grade Usual Product Yield point® | Temsile Flongation | Impact energy
delivery thicknees R strengthR . | after (quenched test
condition? fracture pieces) KV

(L, =
5.65vy S¢)

Name Material - A Test Meen

number temperature| value
from

three

test
pleces

mm
over lupto |Nmm?min | N/mm? % min. °C min.
16 300

N+T 16 60 295 450 to 600 | 20 319

13 CrMo 4-5/1.7335 +20
N+ Tor | 60 100 275 440 to 590 | 19 278
QA or QL
QL 100 150 255 430 to 580

150 4 4) 4) 4)
16 310 ,
N+ T 16 <1740 300 480 to 630 | 18 31

10 CrMo 1.7380 40 60 290 +20

9-10
N+ Tor | 60 100 270 470 to0 620 | 17 27
QA or QL
QL 100 150 250 460 to 610

150 4) 4) 4) 4)
N+ Tor 60 319

11 CrMo 1.7383 | QA or QL 310 520 to 670 | 18 +20

9-10
QL 60 100 17 278)

D'N = normalized; QA = air quenched; QL = liquid quenched; T = tempered.

2 Until the yield point criteria are harmonized in the various national codes, determination of R,gz may be replaced by

determination of Ryg,. In this case, 10 N/mm? lower minimum values apply for Ry

3 See 8.2.2.

4 .. On agreement.

5 I, for product thicknesses greater than 2 to leas than 8 mm, the elongation after fracture has been determined on tensile test

pieces with a gauge length L, = 80 mm and a width of 20 mm, & minimum value of 19 % applies for product thicknesses greater

than 2 to 2.5 mm and a minimum value of 20 % for product thicknesses greater than 2.5 to less than 3 mm.

s)If,brproductthickneueagreaterthan2tolessthnn3mm,theelangaﬁmaﬁerﬁ-a.ctm-ehubeendeterminedontensﬂetest

pieces with a gauge length L, = 80 mm and a width of 20 mm, a minimum value of 17 % applies for product thicknesses greater

than 2 to 2,5 mm and a minimum vahue of 18 % for product thicknesses greater than 2.5 to less than 3 mm,

7 This steel may also be supplied in the N + T condition at the discretion of the manufacturer.

® .. If a test at 0 °C has been agreed, & minimum value of 24 J applies.

?) . . If a test at 0 °C has been agreed, a minimum value of 27 J applies.
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