Hot rolled flat products made
of high yield strength steels for

cold forming
Part 3: Technical delivery conditions for
normalized or normalized rolled steels

[
bSlo ..making excellence a habit.



BS EN 10149-3:2013

BRITISH STANDARD

National foreword

This British Standard is the UK implementation of EN 10149-3:2013.
It supersedes BS EN 10149-3:1996 which is withdrawn.

The UK participation in its preparation was entrusted to Technical
Committee ISE/103, Structural Steels Other Than Reinforcements.

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

This publication does not purport to include all the necessary
provisions of a contract. Users are responsible for its correct
application.

© The British Standards Institution 2013. Published by BSI Standards
Limited 2013

ISBN 978 0 580 73973 6
I1CS 77.140.50

Compliance with a British Standard cannot confer immunity from
legal obligations.

This British Standard was published under the authority of the
Standards Policy and Strategy Committee on 30 September 2013.

Amendments issued since publication
Date Text affected



http://dx.doi.org/10.3403/01575768

BS EN 10149-3:2013

EUROPEAN STANDARD EN 10149-3
NORME EUROPEENNE

EUROPAISCHE NORM September 2013

ICS 77.140.50 Supersedes EN 10149-3:1995

English Version

Hot rolled flat products made of high yield strength steels for
cold forming - Part 3: Technical delivery conditions for
normalized or normalized rolled steels

Produits plats laminés a chaud en aciers a haute limite Warmgewalzte Flacherzeugnisse aus Stahlen mit hoher
d'élasticité pour formage a froid - Partie 3: Conditions Streckgrenze zum Kaltumformen - Teil 3: Technische
technicques de livraison des aciers a I'état normalisé ou Lieferbedingungen fir normalgeglihte oder normalisierend

laminage normalisant gewalzte Stahle

This European Standard was approved by CEN on 17 August 2013.

CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this European
Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references concerning such national
standards may be obtained on application to the CEN-CENELEC Management Centre or to any CEN member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by translation
under the responsibility of a CEN member into its own language and notified to the CEN-CENELEC Management Centre has the same
status as the official versions.

CEN members are the national standards bodies of Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia,
Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania,
Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and United
Kingdom.

. — |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

CEN-CENELEC Management Centre: Avenue Marnix 17, B-1000 Brussels

© 2013 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN 10149-3:2013: E
worldwide for CEN national Members.


http://dx.doi.org/10.3403/01575768U
http://dx.doi.org/10.3403/01575768

BS EN 10149-3:2013
EN 10149-3:2013 (E)

Contents Page
[0 ¢ =N Yo o S 3
1 1S o o o OSSP 4
2 L\ LoY 4 0 T 1= =] =] (=) e =R 4
3 Terms and defiNitioNS ......c..cuiiiiiiiir e e e e e e aa e ma e ma rema e aa rennrennrnnnren 4
4 Information to be supplied by the purchaser..........cccccccrrrrririiiirrir s 4
4.1 €T 3 1= - | 4
4.2 L0 o1 o o 1= SOt 4
5 Dimensions, Mass and tOlEraNCesS .........ciciiiiiiiiiii i rs s ra s e rn s raanrnrrennrnarmnranns 4
51 DIimensions and tOIErANCES ........ciiieeuiriirirrririerrrrrea e e rrea e rrensrrrennsrrennssrrennssrrennsssrrennssrrennnsnreennnnres 4
5.2 1= == o Y = (== 5
6 Classification and designation............cocieciiiiiii s e e 5
6.1 Classification and grades ... e s s e e e e r s e e s s e e e e rnmnnannnenes 5
6.2 [ T3 ' [ P-4 e o PP 5
7 Technical reqUIreMENtS .......coeoeeeiiiiiiiiiirrr e e r s r e e e nm s s s s e e e s nmmnnssanssenns 5
71 Steel Manufacturing ProCeSS...... oo s e e rna s s s e e e s nmm s e s s s e e e e nmmnssssssnnns 5
7.2 [ L= LAY oV o] 3 T L1 ' o SO 5
7.3 Chemical COMPOSIION .......coiiiiiiciii e s s e s e s s en s e s s e e e e nnma s aas s e e e s snmnsssnnssnnns 5
7.4 Mechanical PropPerties.........ccoiiiiiiiiciiiiiiiiirricrrr e s s e e e s e e s s s e e e s rnmss s s s e e resnnmnsssssssennennnnnnnnns 5
7.5 JLICETe 01 4 Led [o Yo TTe=T I o] o o T=T o 4= RSPt 6
7.6 BT 0T = 1= T 1] o N 6
7.7 INEErNAl SOUNANESS ...c..uiiiieiiiiiiiii it et re e e s e e e e rreas s e e na s e renass s rrnnsasrrnmssasrennssssrennsssrennssssrnnnnnne 7
8 InsSpection and teSHING ...... ..o s 7
8.1 1= =Y - | U 7
8.2 SAMPIING...cciiiiiiiiiii i aan 7
8.3 =73 T T 4TS 7
8.4 Verification of chemical composition...........cccooiiiiiiiiiii 7
8.5 Preparation of samples and test pieces.........cccoiiiiiiiiiiiiiniinnn 7
8.6 K=Y 8 1 1= 4. o Yo 3OS 7
8.7 Retests and resubmission for testing..........ccuuciiiiiiiiiccic - 8
8.8 INSPECtion dOCUMENES ..........oiiiiiiiicccir e rr e e e e ren s s s s e e e e nmm s e s s e e r e s nmmn s ns s e e e e nnmnnnnnns 8
9 1 T g T 8
10 D 1T o 1 = SO 8
1 L0 T o1 o o 1= 8
Annex A (normative) Location of test PIi€CeS.........ciiiiiiimiiiiiiiierr e ———— 10
Annex B (informative) Minimum inside bend radii for cold forming..........cccoovvvviiiiiee e 1
=1 o1 oo =T o 0 )78 P 12



BS EN 10149-3:2013
EN 10149-3:2013 (E)

Foreword

This document (EN 10149-3:2013) has been prepared by Technical Committee ECISS/TC 103 “Structural
steel other than reinforcements”, the secretariat of which is held by DIN.

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 March 2014, and conflicting national standards shall be withdrawn at
the latest by March 2014.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent rights.

This document supersedes EN 10149-3:1995.

In comparison with EN 10149-3:1994, the following significant technical change was made:

— subclause 7.5.3 was completely revised.

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

— Part 1: General technical delivery conditions;

— Part 2: Technical delivery conditions for the thermomechanical rolled steels.

According to the CEN-CENELEC Internal Regulations, the national standards organisations of the following
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech
Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece,

Hungary, Iceland, Ireland, ltaly, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal,
Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the United Kingdom.
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1 Scope

This European Standard, in addition to EN 10149-1|, specifies requirements for flat products made of
weldable, hot-rolled, high yield strength steels for cold forming.

The grades are given in Table 1 (chemical composition) and Table 2 (mechanical properties) and are supplied
in the normalised or normalised rolled delivery condition as given in 7.2.

The steels specified in this European Standard are applicable to hot-rolled flat products in the thickness range
of 21,5 mm and < 20 mm.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated references,
the latest edition of the referenced document (including any amendments) applies.

N 10029, Hot-rolled plates 3 mm thick or above - Tolerances on dimensions and shape

N 10051, Continuously hot-rolled strip and plate/sheet cut from wide strip of non-alloy and alloy steels -
Tolerances on dimensions and shape

EN 10149-1:2013, Hot rolled flat products made of high yield strength steels for cold forming - Part 1: General
technical delivery conditions

EN ISO 14713-2:2009, Zinc coatings — Guidelines and recommendations for the protection against corrosion
of iron and steel in structures — Part 2: Hot dip galvanizing ISO _14713-2:2009)

3 Terms and definitions

For the purposes of this document, the terms and definitions given in EN_10149-1:2013 apply.

4 Information to be supplied by the purchaser

4.1 General

The information to be supplied by the purchaser shall be in accordance with EN 10149-1|.

4.2 Options

The options given in EN 10149-1| and Clause 11 shall apply.

5 Dimensions, mass and tolerances

5.1 Dimensions and tolerances

The dimensions and tolerances shall be in accordance EN 10149-1|.
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For hot rolled plate tolerances, the basic requirements shall be in accordance with EN 10029, including
thickness tolerances to class A, unless otherwise agreed at the time of the order.

For plates cut from continuously hot rolled strip, the thickness tolerances shall be in accordance with
N 10051

5.2 Mass of steel

The calculated mass of steel shall be determined in accordance with EN 10149-1.

6 Classification and designation

6.1 Classification and grades

All steel grades of EN 10149-3 are alloy quality steels according to EN 10020.

The subdivision of steel grades shall comply with EN 10149-1].

6.2 Designation

The designation shall comply with EN 10149-1|.

7 Technical requirements

7.1 Steel manufacturing process

The steel manufacturing process shall be in accordance with EN 10149-1|.

See EN 10149-1:2013, Clause 11, option 1).

7.2 Delivery condition
The products shall be supplied in the normalised or normalised rolled delivery condition.

The delivery condition of descaled surfaces shall be in accordance with EN 10149-1|.

See EN 10149-1:2013, Clause 11, option 2).

7.3 Chemical composition

The requirements of EN 10149-1| shall apply.

The chemical composition determined by ladle analysis shall comply with the specified values of Table 1.

See EN 10149-1:2013, Clause 11, option 3).

7.4 Mechanical properties
7.41 General

Under the inspection and testing conditions as specified in Clause 8 and in the delivery condition as specified
in 7.2, the mechanical properties shall comply with the values given in Table 2.
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7.4.2 Impact energy

If agreed at the time of the order, the verification of the impact energy value shall be carried out in accordance

with EN 10149-1].

See EN 10149-1:2013, Clause 11, option 5).

7.5 Technological properties

7.5.1  Weldability

Weldability shall be in accordance with .

7.5.2 Formability

7.5.21 General

NOTE Recommendations regarding hot and cold forming are laid down in .
7.5.2.2 Cold forming

7.5.2.21 General

Annex B contains indicative values for the inside bend radii for cold forming.
7.5.2.2.2 Flangeability

The products are suitable for flanging without cracking.

7.5.2.2.3 Roll forming

The suitability for roll forming shall be in accordance with EN 10149-1|.

See EN 10149-1:2013, Clause 11, option 6).

7.5.3 Hot-dip zinc-coating

N ISO 1461 should be used to specify coating requirements. EN ISO 14713-2 provides further guidance,
including information on the influence of various factors, including steel chemical composition, on the coating
formation.

Option 7) (see EN_10149-1:2013, Clause 11) can be used to order steels with a chemical composition
required for hot-dip zinc coating. When option 7) is implemented, the purchaser and manufacturer shall agree
with a steel composition (ladle analysis) of silicon and phosphorous according to either Category A (or steels
satisfying the formula Si < 0,03 % and Si+2.5P < 0,09 %) or Category B (limited to 0,14 % < Si < 0,25 %) or
Category D (limited to 0,25 % < Si £ 0,35 %) with required values as cited by the ranges given in
EN ISO 14713-2:2009, Table 1, column 2.

Table 1 of EN_ISO 14713-2:2009 gives guidance on typical coating characteristics associated with certain
steel compositions on the basis of the surface composition of silicon and phosphorous.

7.6 Surface finish
The surface finish shall be in accordance with EN 10149-1|.

See EN 10149-1:2013, Clause 11, option 8).
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7.7 Internal soundness

The internal soundness shall be in accordance with EN 10149-1|.

See EN 10149-1:2013, Clause 11, option 9).

8 Inspection and testing

8.1 General

The products shall be supplied in accordance with EN 10149-1:2013, 8.1.

See EN 10149-1:2013, Clause 11, option 10).

8.2 Sampling
Sampling shall be in accordance with EN 10149-1|.

8.3 Test units
The test unit shall be in accordance with EN 10149-1|.

8.4 Verification of chemical composition

The verification of the chemical composition shall be in accordance with EN 10149-1|.

See EN 10149-1:2013, Clause 11, option 4).

8.5 Preparation of samples and test pieces

8.5.1 General

The preparation of samples and test pieces shall be in accordance with .
8.5.2 Preparation of samples

The following samples shall be taken from one sample product of each test unit:

— one sample in the longitudinal direction in the case of product widths < 600 mm and in the transverse
direction in the case of product widths = 600 mm for tensile testing;

— one sample in the transverse direction for the bend test;

— one sample_sufficient for one set of six impact test pieces (if an impact test is agreed at the time of the
order, see EN 10149-1:2013, 7.4.2.1).

See EN 10149-1:2013, Clause 11, option 5).

See Annex A.

8.6 Test methods
The test methods shall be in accordance with EN 10149-1.
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8.7 Retests and resubmission for testing
The retests and resubmission for testing shall be in accordance with EN 10149-1|.

8.8 Inspection documents

The inspection documents shall comply with EN 10149-1.

9 Marking
The marking shall comply with EN 10149-1].

See EN 10149-1:2013, Clause 11, option 11).

10 Disputes
In case of dispute, EN 10149-1 applies.

11 Options

See EN 10149-1:2013, Clause 11, options 1) to 11).

12) The sulphur content shall be max. 0,010 % (ladle analysis) (see Table 1).

Table 1 — Chemical composition of the ladle analysis for normalised or normalised rolled steels

Designation of steel grade C Mn Si P S Al Nb \") Ti
% % % % % total % % %

max.| max. | max. | max. max. % max. | max. | max.
a min c c c

Steel name | Steel number
S260NC 1.0971 0,16 ( 1,20 | 0,50 | 0,025 | 0,020 | 0,015 | 0,09 | 0,10 | 0,15
S315NC 1.0973 0,16 ( 1,40 | 0,50 | 0,025 | 0,020 | 0,015 | 0,09 | 0,10 | 0,15
S355NC 1.0977 0,18 ( 1,60 | 0,50 | 0,025 | 0,015 | 0,015 | 0,09 | 0,10 | 0,15
S420NC 1.0981 0,20 1,60 | 0,50 | 0,025 | 0,015 | 0,015 | 0,09 | 0,10 | 0,15

If agreed at the time of the order the sulphur content shall be max. 0,010 % (ladle analysis).
See EN 10149-1:2013, Clause 11, option 12).

If sufficient N-binding elements are present, the minimum total Al content does not apply.
The sum of Nb, V and Ti shall be max. 0,22 %.
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Table 2 — Mechanical properties for normalised or normalised rolled steels

Designation of steell Minimum yield Tensile Minimum percentage elongation Bending
grade strength Ren strength Rn, at fracture A at 180°
MPa > MPa ¢ % *° minimum
Nominal thickness in mm mandrel
diameter
b, c
Steel Steel
name | number
<3 >3
o= 80 mm L, =565 \/g
S260NC| 1.0971 260 370 - 490 24 30 0] 4
S315NC| 1.0973 315 430 - 550 22 27 0,5t
S355NC| 1.0977 355 470 -610 20 25 0,5t
S420NC| 1.0981 420 530 - 670 18 23 0,5t

@  The values for the tensile test apply to longitudinal test pieces for product widths < 600 mm and to transverse]

test pieces for product widths = 600 mm.

The values for the bend test apply to transverse test pieces.
t = thickness in mm of test piece for bend test.

¢ 1MPa = 1N/mm>.
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Annex A
(normative)

Location of test pieces

This annex gives the location of test pieces.

Table A.1 — Location of test pieces

Dimensions in millimetres

Type of test Thickness of Orientation of the test Distance of the test piece from the rolled surface
product pieces for widths of
<600 =600
S a
VI‘
Tension <20 longitudinal | transverse } W A {
AN
a
Bend <20 transverse transverse
o~
vi
Impact >12 longitudinal | longitudinal v -
P ’ ’ ~ ZIR3
A
\

a

Rolled surface.

10
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Annex B
(informative)

Minimum inside bend radii for cold forming

Table B.1 — Minimum inside bend radii for cold forming

Designation of steel Minimum recommended inside bend radii for
grade nominal thicknesses (f) in mm
a
Steel Steel t<3 3<t<6 t>6
name number
S260NC 1.0971 0,25t 0,5t 1,0t
S315NC 1.0973 0,25t 0,5t 1,0t
S355NC 1.0977 0,25t 0,5t 1,0t
S420NC 1.0981 0,5t 1,0t 1,5t
a The values are applicable for bend angles < 90°.

11
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