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UDC 669:14.018.20.018.62-122.4-153.65-4: 6201 April 1993
' Hot rolled products made from weldabie, OIN
fine grain structural steel =
Technical delivery conditions for normalized rolled steel EN 10113
Engiish version of DIN EN 10113 Part 2 © Part2
Warmgewalzte Erzeug.nisse aus schweifigeeigneten Feinkornbaustihlen; This standard, together
Lieferbedingungen fir normalgegliihte/normalisierend gewalzie Stahle with the April 1993

editions of DIN EN 10 028
Parts 1 and 3 and

DIN EN 10113 Part 1,
supersedes DIN 17102,
October 1983 edition.

European Standard EN 10 113-2:1393 has the status of a DIN Standard.

A comma is used as the decimal marker.

.1 National foreword

This standard has been prepared by ECISS/TC 10.
The responsibte German body involved in its preparation was the Normenausschuf3 Eisen und Stahi (Steel and fron
Standards Committee), Technical Committee Stahle fiir den Stahlbau.

DIN EN 10113 is divided into three Parts. Part 1 specifies general technical delivery conditions for hot rolled products
made from weldable fine graln steel. The present standard gives more specific requirements for such stea! in the
normalized condition, and Fart 3, for thermomechanically rolled steel.

Standards referred to
{and not included in Normative references)
DIN EN 10028 Part 3 Flat products made from steel for pressure purposes; weldable, normalized, fine grain steels

DIN EN 10113 Part 1 Hot rolied products made from weldable, fine grain structural steel; general technical delivery
conditions

DIN EN 10113 Part 3 Hot rolled products made from weldable, fine grain structural steel; technical delivery conditions
for thermomechanically rolled steel

Previous edition
DIN 17102; 10.83.

Amendments

ih comparison with the Octaber 1983 edition of DIN 17102, the foliowing amendments have been made.
a) The field of application is now limited to structural steel.
b) Specifications for normalized products have been split up between Parts 1 and 2.

c) The sleel grades with a minimum yield strength of 255, 285, 315, 380 and 500 N/mm? are no longer included;
that with 275 N/mm? is included for the first time.

d} Some of the specifications made for chemical composition and mechanical properties have been changed.
@) The steel designations and material numbers have been changed.

International Patent Classification

C21D00/00
B22D011/06
Go01B021/02
GOt NO033/20

Continued overleat,
EN comprises 6 pages.
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Editor's note

This standard reproduces the official text of the English version of EN 10113-2 as issuved by CEN. In its preparation for pub-
lication as DIN EN 10113 Fart 2 (English version), cenain points have been noted which we consider to be in need of cor
ractiori. These have been markad *). The suggested amendments are given below and will be forwarded to the responsible
CEN Secretariat for its consideration.

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

Suggested amandments

1 For the sake of clarity, clause 1 should be amended lo read: 'This Europsan Standard, in conjunction with Part 1,
specifias technical delivery conditions for flat and long products made from hot rolled, weldabie, fine grain structural
steal supplied in the normalized condition (specifically, steel grades S275, 5355, 8420 and §460). Table 1 specifies the
chemical composition of such steei, and tables 3, 4 and 5 specify their mechanical properties. Products made from stee!
grades S275, S355 or S$420 are supplied in nominal thicknesses <150 mm, and from 5460, in nominal thicknesses
= 100 mm. The option numbers given in various subclauses refer o the optional requirements defined in Part 1 of this
European Standard.’

2 The last sentence of subclause 4.2 does not reflect the German lext, which translates: 'In the event ... options, the
material shall be supplied in accordance with the general requirements specified here.’

3 For the purposa of elaboration, the example given in subclause 6.2 should be amended to read: ‘Steel (S) in the normal-
ized condition (N) in compliance with this standard, with a specified minimum yield strength at ambient temperature of
355 N/mm? (355) and a specified minimumn value of impact energy at -50°C (L) shalf be designated .. A

4 The heading of subclause 7.5.2.2.1 does not reflect the German text, which transiates as ‘Suitability for cold bending,
chamfering and cold flanging. Likewise, the term ‘flanging’ as used in the text to that subclause should be replaced by
the above lerms.

5 To avoid confusion, the heading of subclause 8.2 should read: ‘Test batch) and the text: 'The test batch shall be in
accordance with EN 10113-1"

6 For the sake of comprehension, the first paragraph of subclause 8.3.2 should be amended to read: ‘It may be specified
at the time of ordering that the parent plate or coif for flat preducts either be tested for impact energy onfy, or be tested
for both impact energy and tensile strength.'
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EUROPEAN STANDARD | EN 10113-2
NORME EUROPEENNE
EUROPAISCHE NORM March 1993

UDC 669.14.018.29.018.62-122.4-153.65-4.:6201

Descriptors:  lron and steel products, hot rolled products, structural steels, welded construction, defivery conditions, desig-
nation, quality classes, chemical composition, grades, quality, mechanical properties, inspection, tests.

English version

Hot-rolled products in weldable,
fine grain structural steels
Part 2: Delivery conditions for normalized/normalized rolled steels

Produits laminés a chaud en aciers de Warmgewalzte Erzeugnisse aus schweifl-
construction soudable & grains fins. geeigneten Feinkornbaustihlen.

Partie 2: Conditions de livraison des Teil 2: Lieferbedingungen flir normal-
aciers a I'état normalisé/laminage gegliihte/ normalisierend gewaizte Stéhie
normalisé

This European Standard was approved by CEN on 1993-03-05.

CEN members are bound to compiy with the CEN/CENELEC Internal Regulations which
stipulate the conditions for giving this European Standard the status of a national stand-
ard without any alteration.

Up-fo-date lists and bibliographical references concerning such national standards may
be obtained on application tothe Central Secretariat or to any CEN member.

This European Standard exists in three official versions (Engfish, French, German). A ver-
sicn in any other language made by translation under the responsibllity of a CEN member
into its own language and notified to the Central Secretariat has the same status as the
official versions. o

CEN members are the national standards bodies of Austria, Belgium, Denmark, Finland,
France, Germany, Greece, Iceland, Ireland, Italy, Luxembourg, Netherlands, Norway,
Portugal, Spain, Sweden, Switzerland and United Kingdom.

European Committee for Standardization
Comitd Européen de Normalisation

Européisches Komitee fiir Normung

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

© 1993. Copyright reserved to all CEN members. Ref. No. EN 10113-2:1993 E
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Foreword

This European Standard has been drawn up by ECISS/TC 10 ‘Structural steel;, quality standards’, the Secretariat of which
is heid by NNI. .

This European Standard replaces EURONORM 113-72 ‘Special quality weldable structural steel grades and quality; general
provisions', .

Technical Committee ECISS/TC 10 met in June 1991 in Brussels and agreed to submit the text to Formal Vote. The result
was positive. The following countries were represented at that meeting: Austria, Belgium, Denmark, Finland, France,
Germany, ltaly, Luxembourg, Netherlands, Spain, Sweden and UK.

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 September 1993 at the latest.

In accordance with the CEN/GENELEC Internal Regulations, the following countries are bound to implement this European
Standard: Austria, Belgium, Denmark, Finland, France, Germany, Gresce, Iceland, Ireland, ltaly, Luxembourg, Netherlands,
Narway, Portugal, Spain, Sweden, Switzerland and United Kingdom.

1 Scope

Part 2 of this European Standard, in addition to Part 1,
specifies requirements for flat and long products of hot-
rolled weldable fine grain structural steel in the normal-
ized delivery condition in the grades and qualities given in
table 1 (chemical composition) and tables 3, 4 and 5
(mechanical properties), in thickness =150 mm for grades
$275, 5355 and S420 and in thickness =100 mm for
grade S460.%)

2 Normative references
The normative references listed in EN 10113-1 shall apply.

3 Definitions
The definitions given in EN 10 113-1 shall apply.

4 Information to be supplied by the
purchaser
41 General
The following information shall be supplied by the pur-
chaser at the time of ordering:
a) delails of the product form and relevant quantities;
b) reference 10 this European Standard;
¢} nominal dimensions and tolerances (sea 5.1);
d) the grade and quality of the steel {(see tables 1 to 5);
e) the type of inspaction document {see 8.8).

Where no such specifications are made, the supplier shall
consult with the purchaser.

4.2 Options

A number of options Is specified in clause 11. In the event
that the purchaser does not indicate his wish to imple-
ment any of these options, the supplier shall supply in
accordance with the basic specification.”)

5 Dimensions, tolerances and mass
51 Dimensions and tolerances

The dimensions and tolerances shall be in accordance
with the relevant European Standards and EURONORMSs
(see 2.2 of EN 10113-1).

52 Mass
The mass of steel shall comply with EN 10113-1.

6 Classification into grades and
designation
61 Classification into grades

Steel grades S275 ang S355 are classified as unalioyed
quality steels, and steel grades 5420 and 3460, as alloy
special steels, in EN 10020.

143



01-12-10;

3147PM;

b3

H #

12/ 39

6.2 Designation
The designation shall be in accordance with EN 10113-1.
EXAMPLE:

Normalized steel with a specified minimum yield strength
at ambient temperature ot 355 N/mm2, and with a spec-
ified minimum impact value at -50°C:*)

Steel EN 10113-2 - S355NL

7 Technical requirements
71 Steelmaking process

The steelmaking process shall be in accordance with
EN 10 113-1.

Option 1.

72 As delivered condition

The products shall be supplied in the normalized condi-
tion, or in an equivalent condition obtained by normalizing
rolling, as defined in clause 3.

73 Chemical composition

731 The chemical compaosition, as determined by ladle
analysis, shall comply with the values specified in table 1.

732 Tablet of EN 10113-1 shall apply for the limit
deviations for the product analysis from the limiting values
specified for-the ladle analysis. The manufacturer shall, at
the time of ordering, inform the purchaser of any alloying
elements which will be deliberately added to the material
to be supplied.

733 If agreed at the time of ordering, a maximum value
of carbon equivalent (CEV), in accordance with fable 2,
shall apply.

Option 2.

74 Mechanical properties
741 General

When tested in accordance with clause B, either in the as
delivered condition specified .in 7.2 or after normalizing
after delivery, the values of mechanical properties shall be
as specified in tables 3 and 4.

74.2 Impact energy

Determination of impact energy shall be carried out in
accordance with EN 10113-1.

Option 4.
Option 5.

75 Technologlcal properties

751 Weldsbility
Weldability shali be in accordance with EN 10 113-1,

752 Formabllity
NOTE: Recommendations regarding hot and cold
forming are laid down in EU IC 2.

7521 Hotforming
Whers hot forming is to be carriad out after delivery (see

7.4.1), the products shall comply with tables 3 and 4.

75.2.2 Cold forming
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75221 Flangeability*}
If specified at the time of crdering, plate, sheet, strip and
wide flats with 2 nominal thickness =16 mm shall be suit-
able for flanging,*) without cracking, with the following
minimum bend radii:
- twice the nominal thickness with the bend axis in
the transverse direction, and 2,5 times the nominal
thickness with the bend axis in the longitudinal direc-
tion, for steel grades 5275 and S355;
- four times the nominal thickness with the bend axis
in the transverse direction, and five times the nominal
thickness with the bend axis in the longitudinal direc-
tion, for steel grades 5420 and S460.

Option 11.

75222 Roll forming
If specified at the time of ordering, plate and strip with a
nominal thickness =8 mm shali be suitable for the pro-
duction of sections by means of cold forming (e.g. in
accordance with EURONORM 162), with the minimum
bend radii specified in 7.5.2.21.
Option 12.
NCOTE: Steei grades that are suitable for roll form-
ing are also-suitable for the production of cold
formed square and rectangular hollow sections.

753 Other requirements

7531 If specified at'the time of ordering, grades 5275
and $355 shall be suitable for hot-dip galvanizing and
shall comply with the relevant product quality require-
ments.

Option 7.

75.3.2 If agreed at the time of ordering, heavy sections
shall be suitable for slitting, :

Option 15.

76 ' Surface condition

The surface condition shall be
EN 10 113-1.

Option 8.

in accordance with

7.7 Internal defects

The specifications given in EN 10113-1 regarding internal
defects shall be complied with.

Option 13 (for flat products).

Option 16 (for long products).

8 Testing and inspection
81 General

The specifications of 81 of EN 10 113-1 shall be complied
with,

Option 9.

8.2 Sampling*)
Sampling shall be in accordance with EN 10113-1.%)

8.3 Test unit

831 A test unit shall consist of products of the same
form and grade and be within the same thickness range
spacified in table 3.

For verifying the mechanical properties, the test unit shall
have a mass of 40 t or less.
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8.3.2 I specified at the time of ordering, for flat prod-
ucts the impact test only or the impact tes! and the ten-
sile test shall be carred oul on each parent plate or
coil.*)

Options 19a and 19b.

84 Determination of chemical composition

Determination of the chamical composition shall be in
accordance with EN 10113-1,

Option 3. -

8.5 Mechanical tests

Tha requirements for mechanical
EN 10113-1 shall be complied with.

tests specified in

8.6 Test methods

The test methods specified in EN 10113-1 shall ba com-
plied with.

8.7 Retests and resubmission for testing

The requirements for retests and resubmission for testing
specified in EN 10 113-1 shall be complied with.

8.8 Inspection documents

The requirements for inspection documents specified in
EN 10113-1 shall be complied with.

9 Marking

‘The marking of flat and long products shall be as spec-

ified in EN 10 113-1.

10 Complaints

The specifications regarding
EN 10 113-1 shall apply.

complaints given in

11 Options
111 All products

See options 1 to 10 In EN 10 113-1.

17} Whether values of mechanical propertias are to be
specified for grade S460 in thicknesses > 100 mm or
for grades S275, S$355 or 5420 in thicknesses
> 150 mm (see tablas 3, 4 and 5).

18) Whether a maximum S content of 0007 % is
requirad for products having a thickness <16 mm (see
table 1), intended tc be used in railway applications.

11.2 Flat products’

See options 11 to 14 in EN 10 113-1.
19a) Whether impact testing only is to be carried out
on each parent plate or coil (see 8.3.2).

19b) Whether both impact testing and tensile testing
are to be carried out on each parent plate or coil (see
8.3.2).

1.3 Long products

Option 10. See oplions 15 and 16 in EN 10 113-1.
Table 1: Steel grades and their chemical composition as determined by ladle analysis
Designation
- Percentage by mass
Symbol as in] Material
EN10027-1| number | G | Si Mn P S {Nb |V [Aly, | TilCriN [Mo| Cuj N
and asin
EC!SS IC 10 EN 10027-2 max max, rhax, mnx.1) max, max min.z) max.
5275N 1.0480 0,18 0,035 0,030
0401050 to 1,40 005]005| 002 |0,0310,30!030|0,10(035 |0015
S275NL 1.0491 0,16 0,030 { 0,025
S355N 1.0545 0,20 0,035 | 0,030 .
050|090 to 1,65 005|012| 0,02 |003[030{050|0,10(0,35 ;0015
S§355NL 1.05486 0,18 0,030 | 0,025
S420N 1.8902 ‘ 0,035 | 0,030
0,20|060|1,001t0 1,70 0,05|020; 002 |0,03|0,30|0,80|0,10(0,70%)| 0,025
S420NL 1.8912 0,030 | 0,025
S460N 1.8901 0,035 0,030
020(060|1,0010 1,70 0051020 002 [003]030(0,80(0,10{0,70%)|0,025
S460NL 1.8903 0,030 | 0,025
1) For railway applications, a maximum S content of 0,007% may be agreed at the time of ordering, for all products
with a thickness <16 mm.
Option 18.
2) |t sufficient nitragen-binding elements are present, the minimum total Al content need not apply.
3) If the Cu content is greater than 0,35 %, then the Ni contant shall be at least half the Cu content.
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Table 2: Maximum carbon equivalent based on ladle analysis
{if agreed at the time of ordering}

Option 2
Designation Maximum carbon equivalent, in'%,
for a nominal product thickness,
Symbol as in Material in mm, of
EN 10027-1 number
and asin >63 >100
ECISS IC 10 EN 10027-2 =63 <100 <150
S275N 1.0490
S275NL 1.0491 040 0.40 0.42
S355N 1.0545
S355NL 1.0546 043 045 045
S420N 1.8802 :
S420NL 18912 048 0.50 052
S460N") 1.8901 _ _ _
S460NLY) 1.8903
1) If agreed at the time of ordering, the following shall apply:
V+ Nb+Ti £0,22% and Mo + Cr 0,30 %.

Table 3:" Mechanical properties at ambient temperature for normalized steel

Mechanical properties?)
Tensile Upper yield strength, R
. . 1 FheH
Designation {s;:e:?:&ﬁ'; I for a nominal product thickness, | Elongation at
{ 2
product thickness, in mrn, of fracture?)
in mm, of
] ) | >t00 >16 | >40 | »>63 | >80 | >100 .
Symbol as in Material <100 | <150 | <16 | <40 | <63 | <80 | <100 | =150 | (Lo 565/50)
EN 10027-1 number
and asin
ECISSIC10 | EN10027-2 N/mm2 N/mm? %
) min. min.
S275N 1.04380 370 350
to to 275 265 255 245 235 225 24
S275NL 1.0491 510 480
S355N 1.0545 470 450
' to 1o ass5 345 335 325 315 295 22
S355NL 1.0546 630 500
S420N 1.8902 520 500
1o 10 420 400 390 370 360 340 19
S420NL 1.8912 680 650
S460N 1.8901 550
) s} —_ 460 440 430 410 400 — 17
S460NL 1.8903 720
1) For thicknesses >100 mm for grade S460 and for thicknesses >150 mm for grades $275, 5355 and 5420, the
values shall be the subject of agreement al the time of ordering.
Opticn 17.
2) For product thicknesses <3 mm for which test pieces with an original gauge length, L, of B0 mm are 1o be tested,
the valuas shall be the subject of agreemant a! the time of ordering.
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Table 4: Minlmum values of Impact snergy as determined on longltudinal V-notch

test pieces
Designation
Minimum values of impact energy, in J'), at test
Symbol as in Material temperatures, in °C, of
EN 10027-1 number
and asin

ECISSIC 10 EN 10027-2 +20 0 | -10| -20| -30| —-40| —-50

S275N 1.0480

S355N 1.0545 o

S420N 1.8902 55 | 47 L 43 ) 40 | =

S460N 1.8801

S275NL 1.0491

S355NL 1.0546

S420NL 18912 63 55 51 47 40 3 27

S460NL 1.8903

1) For thicknesses >100 mm for grade S460 and for thicknesses >150 mm for
grades 275, §355 and S420, the values shall be the subject of agreement at the

time of ordering.
Opticn 17,

Table 5: Minimum vaiues of impact energy as determinied on transverse V-notch

test pleces (if agreed at the time of ordering)

Option 5
Designation
) Minimum values of impact energy, in J1), at test
Symbot as in Material temperatures, in °C, of
EN 10027-1 number
and asin

ECISSIC 10 EN 10027-2 +20 0 | -10} —-20| -30| —40 | —50

8275N 1.0490

S355N 1.0545

S420N 1.8902 3 | 2420 =)~

S460N 1.8901

S275NL 1.0491

S355NL 1.0456

S420NL 18912 40 34 30 27 23 20 16

S460NL 1.8903

1) For thicknesses >100 mm for grade S460 and for thicknesses >150 mm for
grades S275, $355 and 5420, the vaiues shall be the subject of agresment at the

time of ordering.
Option 17.
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