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Foreword

This European Standard has been prepared by Technical Committee ECISS/TC 22 “Steels for
pressure purposes - Qualities”, the secretariat of which is held by DIN.

This European Standard supersedes EN 10028—1:1992 considering further standards of the EN
10028 series.

The other parts of this European Standard are:

Part2: Non-alloy and alloy steels with specified elevated temperature properties
Part 3: Weldable fine grain steels, normalized

Part 4: Nickel-alloy steels with specified low temperature properties

Part5: Weldable fine grain steels, thermomechanically rolled

Part 6: Weldable fine grain steels, quenched and tempered

Part 7: Stainlesssteels

ThisEuropean Standard shall be given the status of anational standard, either by publication of
anidentical text or by endorsement, atthe latest by October 2000, and conflicting national
standards shall be withdrawn at the latest by October 2000.

This European Standard has been prepared under amandate givento CEN by the European
Commission and the European Free Trade Association, and supports essential requirements of
EU Directive(s).

Forrelationship with EU Directive(s), see informative Annex ZA, which is an integral part of
this standard.

According tothe 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, I'Jorway, Portugal, Spain, 5Sweden, Switzerland and the United
Kingdom.

NOTE: The clauses marked with apoint () contain information relating to agreements
which are to be made atthe time of enquiry and order. The clauses marked witb two points
(e+) contain information relating to agreements which may be made atthe time ofenquiry
and order.
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1 Scope

This European Standard EN 10028-1 specifies the general technical delivery conditions for flat
products used principally for the construction of pressure equipments.

The general technical delivery conditions inEH 10021 also apply to products supplied in
accordance with this European Standard.

2 Normative references

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

CR 10260 Designziltion systemsfor steel- Additional symbolsfor steel natnes (CEN
Report

EN 10002-1 Metallic materials - Tensile testing - Part 1: Method of test (atambient
temperature)

EN10002-5 Metallic materials - Tensile testing - Part5: Method of testatelevated

temperatures
EN 10020 Definition and classification of grades of steel
EN 10021 General technical delivery conditions for steel and steel products
EN 10027-1 Designation systems for steel - Part 1: Steel names, principal symbols

EN 10027-2 Designation systems for steel - Part 2: Numerical system
EN 10028-7 Flat. products made of steels for pressure purposes - Part 7: Stainless steels

EN 10029 Hotrolled plates 3mmthick orabove-Tolerances ondimensions, shapeand
mass

EN 10045-1 Metallic materials - Charpy impact test - Part 1: Method of test

EN 10048 Hot rolled narrow steel strip; tolerances on dimensions and shape

EN 10051 Continuously hot-rolled uncoated plate, sheet and strip of non-alloy and alloy
steels - Tolerances on dimensions and shape

EN 10052 Vocabulary of heat keatment terms for ferrous products

EN 10079 Definitions of steel products

EN 10088-1 Stainless steels - Part 1:List of stainless steels
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NOTE: EN 10258 and EN 10259 contain options providing wider dimensional choice.
S Calculation of mass

A density of 7,85 kg/din® shall be used as the basis for the calculation of the nominal mass frcim
the nominal dimensions of all steels of EN 10028-2to EN 10028-6. For density of austenitic
corrosion-resisting steels, seeannex A of EN 10088-1. For density of austeoitic creep-resisting
steels, seeannex A of EN 10028-7.

6  Classification and designation
6.1 Classit"ication

6.1.1 The classification of the steel grades in accordance with EN 10020 is given in the specific
parts of EN 10028.

6.1.2 Steels covered in EN 10028-7 are additionally classified according to their structure into

- feiritic steels,

- martensitic steels,

- austenitic steels,

- austenitic-ferritic steels.

NDTE: FormoredetailsseeEN 10088-1.
6.2 Designation
The steel grades specified inthe individual parts of EN 10028 are designated with steel names

and steel numbers. The steel names have been allocated inaccordance with EN 10027-1 and
CR 10260. The corresponding steel numbers have beenallocated inaccordance with

EN 10027-2.

7 Information to be supplied by the purchaser

7.1 Mandatory information

Thefollowing information shallbe supplied by the purchaser atthe time ofenquiry and order:
a) the quantity required;
b) thetype of flatproduct;
c)the European Standard specifying the tolerances on dimensions, shape and mass (see

clause4)and, ifthe relevant Europes Standard permits the purchaser certain options, e. g.
regarding edge finishes or tolerance classes, specific information on these aspects;
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d) the nominal dimensions of the product;
e) the number of this European Standard;
1) the steel name or number;

g) the delivery condition, if it differs from the usual condition specified in the individual
parts of EN 10028; for stainless steels - the process route selected fromthe relevant table of
EN 10028-7;

h) inspection document to be issued (see 9.1.1).

7.2 Options

Anumberofoptionsarespecifiedinthispartof EN 10028andlisted below. Ifthe purchaser
does notindicate a wish toimplement my of these options at the time of enquiry and order, the
products shallbe supplied inaccordance with the basic specification (see7.1).

8

a) Deviating tolerance class (see 4.1);

b) Specification of the steelmaking process (see 8.1.1);

¢) Mechanical properties after additional heat treatment (see 8.4.1);
d) Specification of special classes for the reduction of area (see 8.4.2);
e) Additional tests (see9.2.2);

1) Deviating frequency of testing (see 10.1.1and 10.1.3);

g) Deviating delivery condition (see 10.2.1.3);

h) Use of longitudinal test pieces for the impact test (see 10.2.2.3);
i) Specification of an analytical method (see 11.1);

j) Temperature of the tensile test at elevated temperature (see 11.3);
k) Deviating testing temperature for the impact test (see 11.4);

[) Marking method (see 12.1);

in) Special marking (see 12.2and 12.3);

n) Information tobe givenbymarking (seetable 1).

Requirements

8.1 Steelmaking process

8.1.1 <=Unlessaspecial steelmaking process hasbeen agreed atthe time of enquiryandorder,
the steelmaking process for steels in accordance with this European Standard shall be atthe
discretion of the manufacturer.

8.1.2 Steels other than stainless steels shall be fully killed.
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8.2 Delivery condition
Seetheindividual parts of EN 10028 (seealso 3.1and 3.2).

8.3Chemical composition
8.3.1 Cast analysis

The castanalysis reported by the steel producer shall apply and comply with the requirements of the
individual parts of EN 10028.

8.3.2 Product analysis

The permissible product analysis tolerances onthe limiting values given forthe castanalysis are
specified inthe individual parts of EN 10028. 1%

8.4 Mechanical properties
8.4.1 Thevaluesgivenintheindividual parts of EN 10028apply for test pieces taken and prepared in
accordance with 10.2.2. Thevaluesrelate tothe nominal thicknesses (thicknesses onordering) of the

productsandapplytotheusual delivery conditions (seethe specific parts of EN 10028).

ee Agreement shallbereached, where appropriate, atthe time of enquiry md orderabout the
mechanical properties to be adhered to after additional heattreatment.

8.4.2 ««Forproducts (exceptproducts made of stainless steels) of thickness 15mmandabove, itmay
beagreed atthe time of enquiryand order to meet the requirements of one of the quality classes Z 15,

Z 25, 0rZ35asspecified inEN 10164 characterized by minimum values for the reduction of area
perpendicular to the product surface.

8.5 Surface condition
For plates, the requirements of surface quality as specified in EN 10163-2 shall apply as follows:

a) Forplates inaccordance with EN 10028-2t0-6, class B2.
b) For plates inaccordance with EN 10028-7,class B3.

86¢¢ Intemad soundnom

For the internal soundness, where appropriate, requirements together with the conditions of their
verification (see7.2.eand 11.5.3) may be specified at the time of enquiry and order.
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9  Inspection

9.1 Types ofinspection and inspection documents
9.1.1«Thecompliance withtherequirements ofthe ordershallbeverified for productsinaccordance
with this European Standard by specific inspection.

Thepurchasershallstatetherequired type ofinspectiondocuments (3.1.4,3.1.B,3.1.Cor3.2)in
accordance with EN 10204. If an inspection document 3.1.A, 3.1.Cor 3.2is ordered tbe purchaser
shall notify the manufacturer of the name and the address of the organization or person who is to
carryouttheinspection and produce theinspection document. Inthe case ofthe inspectionreport 3.2
the partytoissuethe certificate shallbeagreed.

9.1.2 Theinspectiondocumentshallcontain, inaccordance withEN 10168, the following codesand
information:

a) Information blocks A, B and Z; the tempering temperature shall also be given in the case of
quenched and tempered or tempered products.

b) Resultsofthe castanalysisinaccordance withboxes C71to C92.

c)Resultsofthe tensile testsatroomtemperature inaccor-dance with boxes COO to C03 and
C10toC13.

d) Resultsoftheimpacttestexceptforausteoitic steelsof EN 10028-7inaccordance with
boxes COO to C03 and C40to C43.

e) Result of the visual examination of the products (see information block D).

) Ifoneorseveral ofthe following options have been agreed atthe time of enquiry andorder,
therelevant information on:

I) the steelmaking process (section C70),
2) the product analysis in accordance with boxes C71 to C92,

3) the results of the tensile test at elevated temperature (see 9.2.2) in accordance with
boxes COO to C03,C10and CH,

4) the minimum reduction of area perpendicular to the product surface boxes in
accordance with boxes COO to C03, ClOand C14to C29,

5) the ultrasonic test for internal soundness (information block F),

6) impact properties of austenitic steels at room temperature in accordance with boxes
COOto C03and C40toC43,

7) impact properties of stainless steels at low temperature in accordance with boxes COO
to CO3and C40to C43,

8) resistance of stainless steels to intergranular corrosion in accordance with boxes C60 to
C609.
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9.2 Teststobecarried out
9.2.1 Thefollowing tests shall be carried out:

- tensile test at room temperature;
- impact test (except for austenitic steels of EH 10028-7), but see 10.2.2.3;
- dimensional test;
- visual examination of the surface condition.
9.2.2++Thefollowingtests maybeagreed:

- product analysis;

- tensile test for verification of 0,27¢ proof strength at elevated temperature (except for steels of
EN 10028-4 and EN 10028-5)i

- tensile test for (simultaneous) verification of one, all, or any combination of 0,27¢ proof
skength, 1,09'» proof strength and tensile strength at elevated temperature for austenitic steels of
EN 10028-7;

- tensile test perpendicular to the product surface (except for steels of EN 10028-7);

- impact tests for austenitic steels of EN 10028-7 atroom temperature;
impact tests for steels of EN 10028-7 (except ferritic steels) at low temperature;

- ultrasonic test for verification of internal soundness;
determination of resistance to intergranular corrosion for steels of EN 10028-7.

9.3 Re-tests

See EN 10021.

10 Sampling

10.1 Frequency of testing

10.1.1 ee For the product analysis, unless otherwise agreed, one test piece per cast shall be taken for
determining the elements indicated with numerical values for the particular steel grade in the relevant

tables of the specific parts of EN 10028.

10.1.2 Thetestunitforproducts inaccordance with EN 10028-2to EN 10028-6forthe tensile test at
roomtemperature andthe impacttestshallbeasfollows:

- for strip and sheet cut from strip: the coil;
- forsheetorplate: therolled plate.

Ifarolled plate oracoilissplitup into several heat treatment batches for liquid quenching, then each
individual heat treatment batch shall be regarded as atest unit. One sample shall be taken for
preparing the test pieces indicated in 10.2.2 from each test unit.

For stainless steels see EN 10028-7.

10.1.3-+Fortensiletestsatelevated temperature, unless otherwise agreed, thetestunitshallbe the
cast.



Page 13
EN 10028-1:2000

10.2 Selectionand preparation of samplesandtest pieces
10.2.1 Sampling and sample preparation

10.2.1.1 Samplingandsample preparation shallbeinaccordance with therequirements of EN ISO
377 and 1SO 14284. In addition, the requirements in 10.2.1.2 and, if applicable, 10.2.1.3 shall apply
for sampling and sample prepamtion for the mechanical tests.

10.2.1.2 The samples shall bé taken at Z4roduct width (see figure 1) for the tensile test at
room temperature, the impact test and the tensile test atelevated temperature. Inthe case of
strip, the samples shall be taken atasufficient distance from the end of the strip.

NOTE: If samples have to be taken from the mid-width position inaccordance with the
requirements for through-thickness testing asspecified inEN 10164, the samplestobe takenas
specified in 10.2.1.2 may also be taken from there exGept in casGS Of arbitration.

10.2.1.3 eeIf, following agreementat the time ofenquiry and order, the products arenottobe
deliveredintheusual delivery condition, the samples shallbe treated to the usual delivery condition
prior to the test.

10.2.2 Preparation of test pieces
10.2.2.1 General

The test pieces shall be prepared in accordance with figure 2 (products in accordance with
EN 10028-21t0-6) or figure 3 (products inaccordmce with FAN 10028-7).

10.2.2.2 Test pieces for the tensile test

Onetestpiece shall be prepared inaccordance with EN 10002-1 for the tensile test from each test unit
and this shallbearectangulartestpiece,unlessaround test piece maybe used (see third paragraph).

Atleastonerolled surface shall be retained onrectangular test pieces. However, both rolled surfaces
shall generally be retained on the test piece inthe case of product thicknesses s 30 mm for products
inaccordance with EN 10028-2to-6 or < 10mm inthe case of products inaccordance with

EN 10028-7. Additionally, rectangular test pieces for products inaccordance with EN 10028-6, shall
represent either the full product thickness or half of the product thickness retaining onerolled surface.

Roundtestpiecesarepermissible, butshall onlybe provided for product thicknesses :«30mmfor
productsinaccordance with EN 10028-2to-6 or > 10mmforproducts inaccordance with

EN 10028-7. Test piece diameters shall be atleast 10mm for products in accordance with

EN 10028-2to-6oratleast5mmforproducts inaccordance with EN 10028-7respectively.

10.2.2.3 Testpieces forthe impact test

Threekansverse standard V-notched test pieces shallbe prepared fromthe samplesfortheimpact
test,inaccordance with EN 10045-1.

«« For products in accordance with EN 10028-3, EN 10028-4 and EN 10028-7 longitudinal test
pieces may beagreed.
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11.5.4 If agreed, the resistance to intergranular corrosion shall be tested in accordance with
ENISO3651-2.

11.5.5Themanufacturer shalltake suitable measures to prevent materials becoming mixed upandto
ensure traceability.

12 Marking
12.1Theproducts shall be marked with the information givenintable 1.

e¢ The method of marking and the material of marking shall, unless
otherwise agreed, be at the option of the manufacturer.

Platesand sheetsshall be marked by low stress stampingorstencilling orinkmarking.

Sheetsinbundles andstripincoil shall be marked onasecurelyattached label. If requested, this may
also be applied to ground or polished plates.

Forproducts inaccordance with EN 10028-7, the quality of marking shall be such that it shall be durable
foratleast one yearinuntreated stomge under cover. Care must be taken that the corrosionresistance of
those products is not impaired by the marking method.

12.2 ee[fagreed at the time of enquiry and order, amark applied by stamping shall have a coloured
frame.

12.3+«If any other marks are to be made, thisshall be agreed upon atthe time of enquiry and order.
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Products | Steel grade Sheet/ plate | Product lenpth
thickness supplied perrolled Position of samples (plan view)
plate
m o ( )
Plate sheet { Nonealloy steels{ < 50 Ne limitation
. e 5
{
>50 515
—l 5 J
1=15m
>15 "
- B ]t
(Ll 1]
1>15m
Alloysteels | No <15
fimitation e '3— 1
1=15m
>15 "
w TR H—
1>15m
. n
Strip No No . _!l
distinction fimilation -
k.__}_ﬂ_ v
1
L
N
. Outside end -
" The sunples may also be tzken from the uther side of the products.
= Furthe plate sheet cut from strip. the strip semains the test unit as long as the plate'sheet is not quessched and fempered.

Figure 1: Position from which the samples are taken
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Typeoftest | Product Direction of the Distance of the test piece from the rolled surface
piece thickness | longitudinal axis
of the test piece
in relation to the
mm principal mm
direction of
rofling
530
rolled surface
=
ST
] N
rolled surface
Tensile Transverse
” rofled surface
ol g
‘;3 /. /r $
1] u
> N
or [ -l—
>30
]
™
[\
e
lo]
)
A
|
~
vig
Impact” > 10" Transverse™ o v22 103 7
= Z\RZ N7,
U For products in accordance with EN 10028-2 to EN 10028-5.
#  For products in accordance with EN 10028-6.
¥ The longitudinal axis of the notch shall always be perpendicular to the rolled surface of the product.
#  For impact test pieces for plate thicknesses ;10 nm. see 10.2.23.
9 Unless longitudinal test pieces are agreed (see 10.2.2.3).
' In the case of product thickness greater than 40 mm. the impact test piece shall be faken at quarter of the product thickness,

Figure 2: Position of test pieces for products in accordance

with EN 10028-2 to EN 10028-6

Eae ]
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Typeoftest | Product Direction of the longitudinal axis of
piece thickness | the test piece in relation to the

Distance of the fest pivee from the rolled surface

principal direction of rolling at a
product width of:

m <300 mm z 300 mmn mm

Tensile" <30 Longitudinal Transverse

Rolled surface

| vzl L2y )

\ for product thickness
Rulled surface >10to <30

=30

Rolled surface

TV -
i

>30

&

or

>30

NN

mpact” > 1" Longitudinal Transverse 9

>~10

R4

In cases of doubt or dispute the gauge length shall be L= 5,658, for test picves from products > 3 mm thickness,

For preducts < 3 mm thickness. non-proportional test pieces with 2 gauge length of 80 mm and a width of 20 mm shall be used, but test pleces

with a gauge length of 50 nunand a width of 12.5 mm wmay alse be applied. For products with a thickness of 3 to 10 mm flat proportional test

pieces with two rofled surfaces and a maximum width of 30 mm shail be used. For produets with a thickness > 10 mm. ene of the following

proportional test pieces may be used:

- vither a flat test piece with a maximum thickness of 30 mm; the thickness may be reduced to 10 mm by machining. but one rofled surface must
be preserved.

- oraround test piece with a diameter of > 5 mum. the axis of which shall be located as near as possible to a planz in the outer third of half the

The longitudinal axis of the notch shall always be perpendicular to the rolled surface of the product.

For impact test pieces for plate thicknesses s 10 mm. see 10.2.2.3.

In the case of product thickness greater than 30 mum. the impact test piece may be taken at quarter of the product thickness.

Figure 3: Position of test pieces for products in accordance with EN 10028-7
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Table 1: Marking of the products

Marking of . Symbol”?
Manufacturer's name, trade mark or logo
+
The number of this European
Standard +)
Steel name or number +
Type of finish (+)
Identification number? +9
Direction of rolling” +)
Nominal thickness (+)
Nominal dimensions other than thickness
()

Inspector's mark +
Customer's order No. (+)
" The symbols mean:

+ =  the marking shall be applied;

(+)=  the marking shall be applied if so agreed, or at the manufacturer's

discretion.

? The numbers or letters used for identification shall allow the product(s) to be
related to the relevant inspection certificate or inspection report.

¥ The direction of rolling is normally obvious from the shape of the product and the
position of the marking. Marking may either be longitudinally applied by roller
stamping or it may be near to one end of the piece and transverse to the rolling
direction.
A specific separate indication of the principal rolling direction will not normally
be required, but may be requested by the customer.

# This shall permit the traceability of the cast number.

% The inspector's mark may be omitted if the relevant inspector can be identified in
another way.
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P

Annex ZA
(informative)

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.

I 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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