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UDC 669.14-41:621.642-98:620.1 April 1993
| Flat products made from steel for pressure purposes IN
General requirements EN 10 028
English version of DIN EN 10028 Part1 Part 1
Flacherzeugnisse aus Druckbehélterstahlen; allgemeine Anforderungen This standard supersedes
parts of

DIN 17 280, July 1985 edition,
and, together with

DIN EN 10 028 Part 2,
supersedes

DIN 17 1585, October 1983
edition, and, together with
DIN EN 10 028 Part 3 and
DIN EN 10 113 Parts 1 and 2,
supersedes

DIN 17 102, October 1983
edition.

European Standard EN 10028-1:1992 has the status of a DIN Standard.

A comma is used as the decimal marker.

MNational foreword

This standard has been prepared by ECISS/TC 22.

The responsible German body irwolved in its preparation was the Normenausschuf Eisen und Stahl (Steel and lron
Standards Committee), Technical Commitiee Stdhle fir den Druckbehdlterbau.

This standard is based in large part on the June 1982 draft of DIN 17 155 Part 1 (cf. Amendments), and incorporates
general requirements that will also be specified in EN 10028-4 (currently in preparation).

DIN 50048 corresponds to European Standard EN 10204 referred to in clause 2 of the EN.

Note regarding SEW 028

It should be noted that Stahl-Eisen-Werkstoffblatt {iron and steel materials sheet) (SEW) 028 includes steels that have

been approved for pressure vessei construction in Germany by the Verband der Technischen Obemachungsvereine

{Association of Technical Inspection Boards). This document is obtainable from Verfag Stahfeisen mbH, Postfach
. 10 51 64, D-4000 DGsseldorf.

Standards referred to
{and not included in Normative references)
DIN 50049  inspection documents for the delivery of metallic products

Previous editions

DIN 17 102: 10.83; DIN 17 155 Part 1; 10.51, 01.58:  DiN 17155 Part 2: 10.51, 01.59x; Supplement 1o DIN 17 155: 0552
Supplement to DIN 17 155 Part 2: 03.64, 06.69; DIN 17 155: 10.83; DIN 17 280: 07.85,

Amendments
In comparison with the October 1883 editions of DIN 17102 and DIN 17 155, and the July 1885 edition of DIN 17280,
the following amendments have been mads. _

a) The specifications are now covered in EN 10028 Paris 1 to 4, and have been editorially revised.

b) Requirements regarding the scope of testing have bean revised.

¢) Further amendments are given in EN 10028 Parts 2 and 4 (tha latter being at the stage of draft).

International Patent Classification

GO1L7/00
G 01 N 33/2D

Continued overteal.
EN comprises 8 pagos.
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Editor's note

This standard reproduces the official text of the English version of EN 10028-1 as Issued by CEN. In its preparation for
publication as DIN EN 10028 Part 1 (English version), certain points have been noted which we consider to be in need of
correction. These have been marked *). The suggested amendments are given below and will be forwarded to the respon-
sible CEN Secretariat for its consideration.

In presentation, orthography, punctuation and hyphenation, the aim has been to implement the PNE Rules consistentty.
Obvious errors (e.g. redundancies and omissions) have been rectified without further reference,

Suggested amendments

1

2

10

11

12

13

The text of subclause 4.2 does not reflect the German version, which refers to ‘wide strip’ (as opposed to ‘coil’) and to
'slit strip’ (as opposed ta ‘shit coif}.

To avoid confusion, the term ‘delivery condition’ should be replaced by ‘heat treatment condition' in item g) of sub-
clause 6.2 and in subclauses 8.2 and 8.4.1.

Tc make the sense complete, item aj of subclause 912 should be amended to read: ‘The dotails specified for
categories A, B and Z in EURONORM 168, and the .. .’

For ease of reading, item e} of subclause 9.1.2 should be amended (o read; The results of Impact testing in the case
of products from which V-notch test pieces having a width of 5 mm or more and a haight of 10 mm can be taken, in
accordance with sactions C 00 to € 03 and C 40 to C 43 of EURONORM 168.’

For the sake of clarity, the term ‘dimensional test’ should be replaced by ‘check for dimensional accuracy' in subclause
8.2

By way of correction, the title of subclause 9.3 should read: "Scope of testing'.

For the sake of accuracy, subclause 9.3.4 should be amended to read: ‘It shall be the manufacturer's responsibility to
check all products for materials identity.’

For the sake of accuracy and to reflect the German text, the first sentence of subciause 9.4.2 should be amended fo
read: 'Test pieces for the tensile test at ambient temperature, the impact test, and the tensile test at elevated tempera-
ture shaft be taken so that their axis coincides with a line that is one-fourth of the product width away from the prod-
uet edge.’

For ease of comprehension, the Note to subclause 9.4.2 should be amended to read: ‘Where the specifications of
EN 10164 require that test pieces be taken in the direction of thickness from the middle range of the specimen width,
it shalf be permiﬁed to comply with them instead of the specifications of subclause 9.4.2 of this EN, except in cases of
arbitration.’

For ease of reading, subclause 5.4.21 should be amended to read; 'Where agreement has been reached at the time of
ordering regarding a particular heat treatment condition (ie. other than the usual condition), samples shall be treated
to the usual condition prior to testing.’ :

For the sake of clarity, the third indented jtem of subclause 107 should be amended to read: ‘either the cast number
and test piece number, or & numbe_r__which indicates the cast from which the product originates’.

For the sake of -comprehension, the first paragraph of subclause 70.2 should be amended to read: ‘Plate and sheet ...
at one end, with the marking upright, to indicate the main direction of rolling. If this is not possible, the direction of rofi-
ing shall be marked directly’ ‘ ‘

To avoid confusion, the second paragraph of subclause 10.2 should be amended to read: ‘Unless otherwise agreed at
the time of ordering, stamped marks shall be outlined in colour” -
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EUF\DPEAN STANDARD _ EN 10028-1
NORME EUROPEENNE

EUF’IDPA’SGHE NDRM ) December 1992

UDC 669.14-41:621.642-98:620.1

Descriptors: Iron and stee! products, metal plate, steel strip, steel, pressure equipment, designation, specifications, heat
treatment condition, tests, marking.
English version

Flat products made of steels for pressure purposes
Part 1: General requirements

Produits plats en aciers pour appareils & Flacherzeugnisse aus Druckbehaller-
pression. stahlen,
Partie 1: Préscriptions générales Teil 1: Allgemeine Anforderungen

This European Standard was approved by CEN on 1892-12-21.

CEN members are bound to comply with the CEN/CENELEC Internal Regulations which

stipulate the conditions for giving this European Standard the staivs of a national stand-

ard without any alteration.

Up-to-date lists and bibliographic references concerning such national standards may be

obtained on application to the Central Secretariat or to any CEN member.

This European Siandard exists in three official versions (English, French, German). A ver-
- sion in any other language made by translation under the responsibility of a CEN member

into its own language and notified to the Central Secretariat has the same status as the

official versions. .

CEN members are the national standards bodies of Austria, Belgium, Denmark, Finland,

France, Germany, Greece, Iceland, lreland; ltaly, Luxembourg, Netherlands, Norway,

Portugal, Spain, Sweden, Switzerland and United Kingdom.

CEN

European Committee for Standardization
Comité Européen de Normalisation
Europidisches Komitee fir Normung

Centraf Secretariat: rue de Stassart 36, B-1050 Brussels

© 1992. Copyright reserved to alt CEN members, Rel. No. EN 100268-1:1992 E
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Contents
Page Page
Foreword ... ... ... i i e 2 85 Suracecondition ......... . ..... . ... ....... 4
T 0P . 3 BE Internaisoundness............ ............. 4
2 Normativereferences ....................... 3 9 Tesling............o i 4
1 Definitions ... . ... ... 3 9.1 Type and content of inspection documents .. .. ... 4
31  Unalloyed and alloy steels, quality steel and 92 Testslobecarriedout .......... ..ol 5
spocial S1eel ............... o .3 83 Numberoftests*} ....... .................. 5
32 ProductShapas ..................c.coiio.n. 3 9.4 Sampling and sampls preparation ... ... EERUTEP 5
33 Typesofheattreatment...................:..3 9.5 Testprocedure ...l 6
: 96 Retests ........... ... . . i 6
4 Dimensions and tolerances on dimensions ... ... 4
5 Caiculationofmass ......................... 4 10 Marking ...t e, 6
6 Designationandordering .................... 4
61 Desﬁgnaﬁon of steel grad%s llllllllllllllllll 4 Annex A (informative) List of national standards
62 ORABHNG - - v v ee e eeee e e 4 corresponding to the EURONORMs
7 Classificationintogrades ... ... ... ......._. 4 referredto .. ... 8
B Requirements................. ... .cvuiuoin 4 NOTE: The clauses marked ® contain information
B1 Steelmakingprocess ....... ... ... ... ... 4 relating to agreements which are to be made at
82 Delivery condition*) ........... e 4 the time of ordering. The clauses marked ®®
83 Chemical composition . ............... ... ..., 4 contain information relating to agreements which
84 Mechanical properties .. ........... .. ... ..., 4 may be made at the time of ordering.
Foreword

This European Standard was prepared by ECISS/TC 22 ‘Steels for pressure purposes; qualities', the Secretariat of which is
held by DIN. ‘

Within the framework, of the ECISS (European Commiltee for fron and Steel Standardization) programme, ECISS/TC 22
was allocated the task of revising EURONORM 28-85 “Steel plate, sheet and strip with elevated temperature properties;
technical delivery conditions’ and (where relevant to pressure vessel construction) EURONORM 113-72 ‘Weldable fine grain
structural steels’ and replacing them with a European Standard.

At its meetings in July and November 1990, ECISS/TC 22 approved the present document The foliowing ECISS members
were represented at the meetings: Austria, Finland, France, Germary, Italy, Norway, Sweden, United Kingdom.

This European Standard shall be given the status of a national standard, either by publication of an identical text or by
endorsement, and conflicting national standards withdrawn, by June 1993 at the latest,

In accordance with the CEN/CENELEC Internal Regulations, the following countries are bound to implement this European

Standard: Austria, Belgium, Denmark, Finland, France, Germany, Greece, Iceland, lreland, Haly, Luxembourg, Netherlands,
Norway, Poriugal, Spain, Sweden, Switzerland and United Kingdom.
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1 Scope EN 10052") Vocabulary of heat treatment terms
11 This Part of EN 10028 specifies general technical E :;)rff.e.rtlious D;Oduclts d
delivery conditions for flat products, used principally for N 10079 efinitions of steel products
the construction of pressure vessels, made from: EN 10163-2 Delivery reguirements for surface con-
a) weldable unalloyed and alloy steels with elevated ﬁ'“m °; hot-{olled Ps:ee! plates, wide
temperature properties as specified in EN 10028-2; w?;i f?:ts sections. Part 2: Plates and
p) normalized }Meldable fine grain steels as specified EN 10164") Steel products with improved defor-
in EN 10 028-3; and - . h
. . . mation properties perpendicular to the
¢) nickel alloy steels with low temperature toughness surface of the product: technical
as specified in EN 10028-4, delivery conditions '
NOTE: Otr_ler_steels are used nationally for the EN 16204 Metallic products; types of inspection
same applications as the steels for pressure pur- documents
i 4 this EN. .
poses covered in Parts 2 3, and 4 of ISO 2565-1:1984 Steel; conversion  of  elongation

Such steels are not necessarily excluded from the
scope of this EN, provided they comply with the
relevant European or national standard for pres-
sure vessel construction,

1.2 The general technical delivery conditions specified
in EN 10 021 also apply to products supplied in.accord-
ance with this European Standard.

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 hereafier.
For dated references, subsequent amendments to or revi-
sions of any of these publications apply to this European
Standard only when incorporated in it by amendment or
revision, For undaled references, the latest edition of the
publication referred to applies.
EN 10002-1 Metallic materials; tensile testing.
Part 1: Method of test at ambient
temperature

Metallic materials; tensile testing.
Part 5: Method of test at elevated
temperatures

Definition and classification of grades
of steel

General technical delivery conditions
for steel and steel products

Designation systems for steel. Part 1:
Steel names, principal symbols
Designation systems for steel. Part 2:
Numerical system

Fiat products made of stesls for pres-
sure purposes. Part 2. Non-alloy and
alloy steels with specified elevated
temperature properties

Flat products made of steels for pres-
sure purposes. Part 3. Weidable fine
grain steels, normalized

Flat products made of sieels for pres-
sure purposes. Part 4. Nickel alloy
steels with specified low temperature
properlies

EN 10029 Hot rolled plates 3 mm
above: tolerances on
shape angd mass
Metallic materials; Charpy impact test.
Part 1: Method of test

Continuously  hot-rolled  uncoated
plate, sheel and stip of non-afloy
steels; tolerances on dimensions and
shape

EN 10002-5

EN 10020
EN 10021")

EN 10027-1
EN 10027-2

EN 10028-2

EN 10028-3

EN 10028-41)

thick or
dimensions,

EN 10045-1

EN 10051

238

values; carbon and low alloy steels
Selection and preparation of samples
and test pieces for steel and iron and
steel products

Hot rolled narrow steel strip; toleranc-
es on dimensions and shape

Ultrasonic testing of steel plate of
thickness equal to or greater than
6 mm (reflection method)

Iron and steel products; inspection
document contents

EU 18-792)

EU 48-842)

EU 160-862)

EU 168-86%)

3 Definitions

For the purposes of this European Standard, the following
definitions apply.

31 Unalloyed and alioy steels, quality steel and
special steel

The definitions given in EN 10020 apply for classification
into unalloyed and alloy steels and into quality and special
steels.

3.2 Product shapes

. The definitions given in EN 10078 apply for the various

product shapes.

3.3 Types of heat treatment
331 The definitions given in EN 10052 apply.

3.3.2 npormalizing rolling: Normalizing rolling is a rolling
process in which the final deformation is carried oul
within a certain lemperature range, which results in 2
material condition that is equivalent to that oblained afief
normalizing, so that the specified mechanical properties
are retained even after subsequent normalizing.
The symbol N shall be used to designate this condition
and the normalized condition.
NOTE: In inlernational publications, ihe term ‘con-
trolled rolling’ is often used to mean both 'normai-
izing roling' and ‘thermomechanical rolling’. How-
ever, in view of the diflerent uses of the products.
a distinction between the terms is necessary.

'} At present at the draft stage,

% @ ® Prior 1o adoption as a Furopean Standard, this
EURONORM or a corresponding national standard may
be applied, depending on the agreement reached 8l
the time of ordering (see annex A).

o



O1=12-11; 9:142AM;

#

165/ 39

Page 4
EN 10028-1:1992

4 e Dimensions and tolerances on
dimensions

Tha . nominal dimensions and tolerances on dimensions
shall be agreed a! the time ol ordering, with reference
being made to the dimensional standards listed below.

41 For hot roiled plate, refer to EN 10029 or EN 10051,

4.2 For .cominuously hot rolled coii*) (rofled . width
600 mm or more) and hot rolled slit coil*) in widths less
than 600 mm, refer to EN 10051,

4.3 For hot rolled narrow strip (rolled width less than
600 mm), refer to EURONORM 48.

44 @® Unless otherwise agreed at the time of order-
ing, class B as specified in EN 10029 shall appiy for the
tolerance on thickness of plate.

5 Caiculation of mass

A density of 785 kg/dm3 shall be used as the basis for
calculation of the nominal mass of steel as covered in
EN 10 028-2, EN 10028-3 and EN 10028-4.

6 Designation and ordering
61 Designation of steel grades
The material designations used ({see EN 10028-2,
EN 10028-3 and EN 10 028-4) are in accordance with

EN 10027-1, and the material numbers (see EN 10028-2,
EN 10028-3 and EN 10 028-4), with EN 10 027-2.

6.2 @ Ordering
The complete order for a product as specified in this
European Standard shall include the following information:
a) the quantity required;
b} the type of flat product;
¢} the European Standard Jor EURONORM specifying
the tolerances on dnmensmns shape and mass (see
clause 4) and, if the relevant European Standard or
EURONGARM so permits, specific information on any
properties to be selected by the purchaser (e.g. par-
ticular edge finishes or alternative tolerance classes),
d) the nominal dimensions of the product;
e) the number of this European Standard;
fy the designation of the stekl grade;
g} the delivery condition,*) if it differs from the usuai
condition specified in EN 10028-2, EN 10028-3 and
EN 10 028-4. -
At the time of ordering, special agreements may be made
regarding the subclauses marked @ @.

7 Classification into grades

71 The information given in Paris 2, 3, and 4 of this
European Standard shall apply with regard to classifying
the steels into unalloyed and alloy steels, quality steels
and special steels.

7.2 @ The selection of the steel shall be the responsi-
bility of the purchaser.

8 Requirements
81 Steelmaking process

The steel shall be made in an electric furnace using the
oxygen method or an equivalent method. The steel shall
ba kifled.

8.2 Delivery condition*)

See EN 10028-2, EN 10028-3 and EN 10028-4 (see also
3.32).

8.3 Chemical composition
Seae EN 10028-2, EN 10028-3 and EN 10028-4.

8.4 Mechanical properties

8.41 The values of mechanical properties specified in
EN 10 028-2, EN 10028-3 and EN 10028-4 shall apply for
test pieces taken and prepared in accordance with 9.4.2.
The values apply to the nominal thickness {thickness
ordered) of the product and to the usual delivery condi-
tion+) (see EN 10028-2, EN 10 028-3 and EN 10028-4),

v b al=Te ! 4 4 H L
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regarding any values of mechanical properties to be com-
plied with after additional heat treatment.

8.42 The'values of impact energy apply to transverse
test pieces for the steel grades specified in EN 10028-2
and for longitudinal "and transverse test pieces for the
steel grades specified in EN 10 028-3 and EN 10028-4.

8.43 Where impact testing can only be carried out
using test pieces under 10 mm but not less than 5 mm
wide, the minimum _values given in EN 10028-2,
EN 10028-3 and EN 10028-4 shall be reduced in propor-
tion 1o the cross-sectional area of the test pieces.

844 @@ For products of thickness 15 mm and above,
it may be agreed at the time of ordering to satlisfy the
requirements of one of the quality classes Z15, Z 25 or
Z 35 as specified in EN 10 164 regarding minimum values
for the reduction in area after fracture at right angles to
the product surface.

8.5 Surface condition

Far plate, the requirements of surface quality class B 2 as
specified in EN 10163-2 shall apply.

8.6 @® Internal soundness

In the case of plate with a thickness of 6 mm or more,
particular agreement regarding internal soundness may be
reached on the basis of EURONORM 180.

g Testing
81 Type and content of inspection documents

911 @ An inspection docurment covering the results of
specific testing as described in EN 10204 shall be sup-
plied for products complying with this EN. The type of
inspection document shall be indicated at the time of
ordering.
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81.2 The inspection document shall include the follow-
ing information.
a) The information blocks*) A, B and Z of EURO-
NORM 168, along with the tempering temperature in
the case of quenched and tempered or annealed
preducts.

b) The steeimaking process used, in accordance with
section C 70 of EURONORM 168.

¢) The results of the cast anah}sis, in accordance with
sections C 71 to C 92 of EURONORM 168,

d) The results of tensile testing at ambient temper-
alure, in accordance with sectiens C 00 to € 03 and
C 10 to C 13 of EURONORM 168.

e) For products from which V-notch test pieces
= 5 mm wide and 10 mm high may be taken from the
impact test;

the results of these tests in accordance with sections
C 00to C 03 and C 40 to C 43 of EURONORM 168.+)

f) The results of the visual examination of the prod-
ucts, in accordance with category D of EURONORM
168,

g) Where any one of the following optional tests have
been agreed at the time of ordering, the informaticn
relating to:

gi} the product anaiysis, in accordance with sections
C 71 to C 92 of EURONORM 168);

g2) verification of the 0,2% proof strength at elevated
temperature, in accordance with sections C 00 fo
C 03,C 10 and C 11 of CURONORM 168;

g3) verification of the minimum reduction in area after
fracture at right angles to the product suriace, in
accordance with sections C00to C 03, C 10 and C 14
o C 29); )

g4) the results of ultrasonic testing for internal sound-
ness, in accordance with category D of EURONORM
168. -

9.2 Tests to be carried out

The following tests shall be carried out:
- tensile test at ambient temperature;
- impact test at one test temperature;
- dimensional test;*)
- = visual examination of the surface condition;
- tests specially agreed at the time of ordering (e.q.
product analysis, tensile test at elevated temperature,
tensile test in the direction of thickness, ultrasonic
test),

93 Number of tests *)

9.31 1 it has been agreed at the time of ordering to
determine the chemical composition by product analysis,
one test piece per cast, unless otherwise agreed, shall he
taken for determining the elements specified for the par-
licular steel grade in EN 10028-2, EN 10028-3 or
EN 10028-4.

9.3.2 The test unit for the tensile test at ambient tem-
perature and the impact test shall consist of:

- the coil in the case of strip and split strip;

- the rolled plate in the case of sheet or plate.
if a rolled plate or & coil is divided into several heat treat-

ment baiches for quenching In liquid, each heal treatment
batch shall be regarded as a test unit. The specifications

given In figure 1 shail apply for the number of samples 1o
be taken per test unit.

240
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933 If agreed at the time of ordering, the 0,2% proof
stress at elevated temperature shall be determined.
Unless otherwise agreed, one iest piece per cast shall be
tested.

9.3.4 The manufacturer shall take suitable measures to
prevent materials becoming mixed up.*)

935 The dimensions of the products shall be checked.

93.6 The surface condition of all products shall be
checked.

9.4 ‘Sampling and sample preparation

941 Sampling and sample preparation shall be in
accordance with the requirements specified in EURO-
NORM 18. In addition, the requirements specified in 9.4.2
shall apply for mechanical tests.

9.42 The specimens shall be taken at '/, product width
(see figure 1) for the tensile test at ambient temperature,
the impact test and the tensile test at elevated tempera-
ture.*) In the case of strip, test pieces shall be taken at a
sufficient distance from the end of the strip.
NOTE: if specimens have 1o be taken from the
mid-width position in accordance with the reguire-
ments for through-thickness testing as specified in
EN 10164, the specimens to be taken as specified
in 942 may also be taken from there except in
cases of arbitration.*)

9421 |If, following agreement at the time of ordering,
the products are not to be delivered. in the usual delivery
condition, the specimen shall be treated to the usual
delivery condition prior to the test.*)

9.4.22 One transverse test piece, which should be flat
(cf. second paragraph), shall be taken from each sample
for the tensile test at ambient temperature. At least one

- rolled surface shall remain on rectangular test pieces.

However, both rolled surfaces shall generally be feft on
the test piece in the case of products up to 40 mm thick.
Round test pieces are permissible, but should only be
used where the product thickness is greater than 40 mm,
and they shall be at least 10 mm in diameter. These test
pieces shatl be taken so that their axes coincide with &
line one-fourth of the product widith away from the edge
Or as near as possible thereto.

9.4.23 Three transverse lest pieces or, in the case of
the steel grades specified in EN 10028-3 and EN 10028-
4 and where so agreed, three longitudinal test pieces
shall be taken from the samples for the impact test. In the
case of product thicknesses up lo 40 mm, one side of the
test piece shall be as close as possible to the rofied sur-
face.

in the case of produst thicknesses exceeding 40 mm, test
pieces shall be laken so that their axes coincide with a
line one-fourth of the product width away from the edge
or as near as possible thereto.

The noteh shall be at right angles to the product surface.

9.4.24 For the tensile test at eievaled lemperaiure, one
lest piece shall be taken from one sample per test unil
{see 9.3.3) and prepared In accordance with EN 10002-5.
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9.5 Test procedure

9.51 Unless otherwise agreed at the time of ordering,
the choice of a suitable physical or chemical method for
the product analysis shall be at the manufacturer's discre-
tion. In cases of dispute, the analysis shall be carried out
by a laboratory which has been approved by both parties.
In this case, the method to be used shall be the subject
of agreement, reference being made where possmFe to
the relevant ENs or EURONORMSs.

9.5.2 The tensile test at ambient temperature shalt be
carried out as described in EN 10002-1, generally using
test pieces with an original gauge length, Ly, equai to
585 /5. where 5 is the cross-sectional area of the test
plece. Test pieces with a constant gauge length may be
used, in which case the value of elongation at fracture
shall be converted in accordance with 1SO 2566-1. in
cases of dispute, products with a thickness = 3 mm shall
have an original gauge length, Ly, equal 1o 5,65 /3.

The yield strength to be determined shall be the upper
yield strength {R,y) or, if this is not pronounced, the 0,2%
proof stress (Rpg2)-

8.5.3 The impact test on V-notch test pieces shall be
carried out as described in EN 10045-1, the test tempera-
tures being as specified in EN 10028-2, EN 10028-3 and
EN 10028-4.
The minimum values of impact energy: specified in
"EN 10028-2, EN 10 028-3 or EN 10028-4 apply for the
mean from three iest pieces, but only one single value
may be lower, by nop more than 70%, than the specified
minimum value,
If the above conditions are not satisfied, an additional set
of three test pieces shall be taken from the same sample
and retested. In order to regard thé test unit as accepi-
able after testing the second set, the following require-
ments shall be met:
1) the mean value from six tests shall be greater than
or equal to the specified minimum value;
2) not more than two of the six single values shall be
less than the specified minimum value;
3) not more than one of the six single vaiues shall be
lower than 70% of the specified minimum value.
it these, requirements are nol met, the sample shall be
sorted out, and retests shall ba carried cut on the remain-
der of the test unit ' )
For product thicknesses between 5 and 10 mm, the width
of impact test pieces shall be either equat to the product
thickness, or equal to 5 mm or 7.5 mm (see 8.4.3).

Products less than 5 mm thick need not undergo impact
testing.

954 The 02% proof strength al elevated temperature
shall be determined as described in EN 10002-5. Where
required, verification shall be based on one of the temper-
atures given in table 4 of EN 10028-2 or EN 10028-3.

@ @ This temperature may be agreed at the time of
ordering; otherwisae, the test shall be carried out at 300°C.

855 Visual axamination of the surface condition shall
be carried out without optical aids.

956 If an ultrasonic lest for internal soundness has
been agreed for plate of 6 mm or more in thickness, the
requirements specified in EURONORM 160 shall apply.

96 Retests

See EN 10021,

10 Marking

101 The products shall be marked with:
- the manufacturer’s mark;
- the designation of the steel grade;
- either with the cast number or the test piece num-
ber or with a continuous number from which it is
possible to deduce this information;*)

- the inspector's mark (in the case of works inspec-
tors, only if agreed between manufaciurer and client).
Plate and sheet shall be marked by stamping; thin sheet

{less than about 5 mm) may also be marked by painting.

Sheet and strip supplied.in bundies shall bear a securely
aftached tag. '

10.2 Plate and sheet,not supplied in bundles shall be
marked at one end so that it is upright and indicates the
main direction of rolling. If this is not possible, the direc-
tion of rolling shall be marked.*) .

® ® Unless otherwise agreed at the time of ordering, a
mark applied by stamping shall have a coloured frame.*)

103 @@ Any other marks to be made shall be the
subject of agreement at the time of ordering.
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‘ Sheet/plate Pro:uupcpuzggt One sample shall be taken from each test unit at
Product Steel grade . : the zones marked [[JIIJITIR for preparing test pieces
thickness per rolled plate in accordance with 6.4
mm m
. Dldi 1 i
<50 Al sizes ¥ 8 .
Fe—_——
bl.-.st ¢ 8’
Unalloyed £7 AR
i I=7m
> 50
— -
al-r] FCIEH
Plate/ 57 i' }5. c 1k .
sheet ‘
{=7m
! e
o) -l! i ‘E’
<7 ) . |
I=im
Alloy All sizes
. 1 ]
>7 P . 1)
i
{=m
i
*po8 ] f
Strip No distinction. All sizes — \ : ]3 2)
Start Inside
end of coil
'Y The samples may also be taken from the other side of the product.
2} For sheet cut from strip, the strip shall be regarded as the test unit, provided the sheet is not to be quenched in liquid.
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Flgure 1: Locations from which samples are to be taken
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Annex A

(informative)

List of national standards corresponding to the EURONORMS referred to

Either the EURONORMs referred to or the corresponding national standards given in table A1 may be applied

are adopted as European standards.

Table A1: EURONORMSs and corresponding national standards

until thay

Cocresponding nationat standard in

EURD-
i i |
NOAM Germany France Kﬁ::;ieodm Spain Italy Behllgé:m Po;}:ga Sweden Austria Norway
18 NFAQG3111[ BS 1501 | UNE 36-300 | UNI-EU 18 A 03-001 2451 SS 110120 - 10005
BS 1502 | UNE 36-400 55110103 10005
43 NFA 46100 | BS 1449 | UNE 36-553 | UN! 6585 - - -
160 NFAD43D5 | BS 5006 | UNE 36-100 | UNI 5329
188 NF A 03116 851501 | UNE 36-800 | UNI-EY 168 - - §8 noo12 - -
88 1502
¥
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