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UDC 869.14.018.29 : 820.1 November 1980

Bright steel made from structural steel
Technical delivery conditions

DIN
1652

Part 2

Blankstahl; technische Lieferbedingungen;
aligemalne Baustéhle

This standard, together with
DIM 1652 Parts 1, 3 ang 4,
November 1990 editions,
supersades DIN 1852,

May 1983 edition,

in keeping with current practice In standards published by the International Organization for Standardization (IS0}, 2 comma

has been used throughout as the decimal marker,

The symbol @ denctes items which shall, the symbol ®® denoting items which may, be agreed upon at the time of ordering.

Note. The requirements specified here are based on DIN 17 100, which has been superseded by DIN EN 10 025, January
1891 edition (also available in English). ft can therefore be expacted that a revised edition of the present standard

will be published In the foreseeable future.

1 Field of application

This standard specifies requirements for bright steet made
from general purpose structural steel covered in the Janu-
ary 1980 edition of DIN 17 100*). Other requiremeants with
which bright steel is expected to comply are specified in
DIN 1652 Part 1. '

2 Concepts
See DIN 1652 Part 1 for concepts,

3 Product forms, dimensions and tolerances

Product forms, dimensions and tolerances shalt be as speci-
fied in DIN 16582 Part 1.

4 Mass
Cf. DIN 1652 Part 1.

5 Designation
See tables 1 and 2 for material designations and numbers,
and heat treatment conditions.

The standard desigiation of steel covered in this standard
shall inctude'the following items: _

a} the term ‘steel’;
b} the DIN number;
c) the material designation or number:
d) the code letter dencting heat treatment condition.
Examples:
Steel DIN 1652 - Z5t 37-2 K
Steel DIN 1652 - 1.0159 K

Tabie 2 specifies stee! grades designated with the code let-
ter Z, which are suitable for drawing, and other steels which
ara workad by paaling. The material designation or number

*) Superseded by DIN EN 10 025.

shall be used for ardering purposes, it being permissibie to
omit the letter Z from the order in the case of drawn steel
{cf. footnete & to table 2).

6 Steel grades

The steel grades covered in this standard are given in
table 2.

7 Requirements

71 Manufacturing process

The method of deoxidation to be usad shall be taken from
table 1 of DIN 17 100 ™.

®® |t shall be the manufacturer's responsibility to select
the method of deoaxidation for Z5t 37-2 and St 37-2 steels
and, unless otherwise agreed, he need not inform the pur-
chaser of the method selected.

Cf. DIN 1652 Part 1 for further requirements.

7.2 Heat treatment condition

The steel shall be supplied in one of the heat treatment con-
ditions specified in table 1, further requirements being spec-
ified in DIN 1652 Part 1.

7.3 Separation by cast

Steels belonging to quality group 3 shall be supplied sepa-
rately by cast.

8@ [t may be agreed that steels belonging to quality
group 2 be supplied separately by cast. .

7.4 Chemical composition

Chemical composition, as datermined by product and tadle
analysis, shall be in compliance with tabls 1 of DIN 17 100™).
The maximum percentage by mass of any slements not
specified in that standard shall be taken from table 1 of the
August 1989 edition of DIN EN 10 020 (except for Z5t 50-2,
St 50-2, Z5t 60-2, 5t 80-2, Z5t 70-2 and St 70-2 steels).

Continued on pages 2 to 7
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7.5 Mechanical properties

Table 1 gives a summary of the requirements reparding
chemical composition and mechanical properties, as a func-
tion of the heat treatment condition, with which the steel is
expected to comply. The actual values for tensite- strength
and other properties are specified in table 2, those for
impact energy being specified in table 2 of DIN 17 100*).

No particular requirements need be met regarding harden-
ability.

7.6 Other properties

7.6.1 Weldability

Where steel supplied in the cold drawn condition is to be
welded, particular care shall be taken so that the material
does not weaken or become brittie.

7.6.1.1 The steels specified here may not be suiteble for all
welding operations, as the bebaviour of sieel during ang
after welding changes as a function of the material, form
and size of the component, and of the manufacturing and
service conditions. 1).

7.6.1.2 Steel belonging to quality group 2 or 3, and steels
up to grade St 52-3 (i.e. those with a maximum carbon con-
tent of 0,22 % as determined by ladie analysis), are gen-
eraily suitable tor manuat arc welding and gas welding.
Where the elongation at fracture is the same, steels belong-
ing to group 3 are preferable to those of group 2, and within
group 2, those which have been killed are preferable to

those which have not, particularly where segregated zones -

could be affected by welding.

ZSt 50-2, 5t 50-2, ZSt 60-2, St 60-2, Z81 70-2 and St 70-2 '
steels are not suitabie for manual arc welding or gas weld-

ing.

7.6.1.3 All steels covered in this standard are generally
suitable for flash welding and gas pressure welding. In the
case of steels with a high carbon content (e.g. 28t 50-2,
St 50-2, ZS5t 60-2, St 60-2, Z5t 70-2 and St 70-2 steels), par-
tial reheating or subsequent heat treatment may be neces-
sary after weiding.

7.6.1.4 Only steels in compliance with the specifications of
table 1 of DIN 17 100 *), and having 2 maximum carbon con-
tent of 0,22 % in the ladle analysis, may be deemed suitable
for pressure welding other than gas pressure welding. The
silicon content of the steel also affects: rts suitability for this
welding process.

Depending on the carbon content, partial reheating or sub-
sequent heat treatment may be necessary after welding.

7.7 Surface condition

The surface condition shall be as specified in subclause 7.7
of DIN 1652 Part 1.

8 Testing
Testing shall be as spemﬁed in DIN 16852 Part 1.

B.1 e&® Tests and inspection documents

The tests to be carried out and the inspaction documents to
be issued shall be as specified in DIN 1652 Part 1,

1y Cf. DIN 8528 Paris t and 2, DASt-Richtlinie (DASt Code of
practice} 099, and the Kaltalog zur Wah! der Stahigiile-
gruppen (dr geschwelfte Stahibauten (Catalogue for
selacting steel quality groups for welded steel struc-
tures).

For *), see page 1.
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8.2 items to be included in inspection documents

Subject to agreement, where products are to be supplied
separately by cast {cf. subclause 7.3), the manufacturer
shall issue a test report stating the chemical composition as
determined -by ladie analysis. As a departure from this re-
guirement, in the case of 25t 37-2 and 5t 37-2 steels (where
the method of deoxidation is up to the manufacturer), the
test report shall state only the proportion by mass of car-
bon, phosphorus, suifur and nitrogen.

8.3 Scope of testing, sampling, sample preparation
and test methods

8.3.1 Where it has been agreed to issue & test report
covering 8 consignment, a tensile test (¢f. subclause 8.3.4)
shalt be carried out.

# @ it may be agreed to perform the following:

a) notched bar impact test {not applicable io ZSt 50-2,
St 50-2, Z5t 60-2, 5t 60-2, ZSt 70-2 and St 70-2 steels);

b} product analysis {(not applicable to 28t 37-2 and St 37-2
steels), where the products are to be supplied separate-
ly by cast (cf. subclause 7.3).

B8.3.1.1 For the purposes of product analysis, the cast shall
be regarded as the test unit.

®® One test piece per cast shall be taken fer the product
analysis, unless otherwise agreed.

8.3.1.2 For tensile and impact testing, the number of test
pieces (cf. subclause 8.3.1.2.2) is a function of whether the
material is supplied in batches or by cast. Steel belonging to
quality group 2 shall be supplied either in batches or by
cast, those belonging to quality group 3, by cest only.

® 1t shall be agreed at the time of ordering whether steel
belonging to quality group 2 is to be supplied in batches ar

by cast. Where it is ordered by batch, testing by cast shall

nonethefess be permitted,. provided the materual is submit-
{ed for testing by cast.

8.3.1.21 The mass of a test unit shall be at most 40t where
steel is tested by cast and at most 201 where #t is tested by
batch.

8.31.2.2 From each test unit and thickness range (cf. ta-
ble 2), one test piece for the tensile test and, where impact
testing has been agreed, one sample large enough to pro-

‘duce six test pieces, shall be taken.

®® Unless otherwise agreed, the test pieces shall be taken
from & product of average thickness.

B.3.1.23 For impact testing, three test pieces shall be
taken from the sample (cf. subclause B.3.1.2.2). Where the
results obtained comply with the specifications given in
table 2 of DIN 17 100*), further testing need not be per-
formed,

8.3.1.2.4 For tensile testing of products up to 25mm in
thickness, the test piece shall be taken in such & way that it
will not require extensive machining for testing pruposes.
For products from 25 mm up to 40 mm in thickness, the test
pieces shall be taken from any zone of the cross secticn.
For products over 40 mm in thickness, test pieces in the
form of bars shall be taken so that their iongitudinal axis is
located at a point corresponding 1o one-third of either the
radius {rounds) or half the materia! width (bars, etc.) (see
the figures in the table in appendix A of DIN EN 10 025).

8.3.1.2.5 The zones from which impact test pieces are to
be tzken shall be those specified in subclause 8.3.1.2.4, One
stde of the test pleces shall be ss close as possible {o the
surface that was rolied during production, with the notch at
right angles to this surface.
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8.3.2 The chemical composition shall be determined using
a method specified in the Handbuch fir das Eisenhiittenla-
boratorium (Handbook for the ferrous metaliurgy laboratory)
and developad by the Chemists Committee of the Verein
Deulscher Elsenhittenieute {Society of German Ferrous
Metallurgy Engineers).

8.3.3 Testing of mechanical propertias shall be carried out
at ambient temperature (about 20 °C), except where a lower
temperature has been specified for impact testing.

8.3.4 DIN 50125 test pieces, which have been produced
from the same semi-finished product and undergone the
same heat treatment, shall normally be used for tensile test-
ing in accordance with DIN 50 145, Where the diameter of
test pieces is less than or equal to 6 mm, testing shall be
carried out in accordance with DIN 51 210 Part 1. In cases of
dispute or arbitration, such test pieces must be used.

The resuits of Brinell hardness testing as specified in
DIN 50 351, on test pieces in the finally annealed condition,
approximate those of tensile testing {cf. DIN 50 150 for con-
version tables), but the latter shall apply for acceptance
inspection purposes.

8.3.5 DIN 50115 test pieces shall be used for notched bar
impact testing.

DIN 1852 Part 2 Page 3

8.4 Retests
DIN 17 010 shall apply for ratests.

§ Marking
9.1 e® Subject to agreament at the time of ordering,
products may be marked in accardance with DIN 15989,

9.2 Where acceptance inspection has been agreed,
marking shall include the test piece number and the inspec-
tor's mark.

9.3 @@ Any additional marking shall be the subject of
agreement at the time of ordering.

10 ee Heat treatment
Heat treatment as specified in table 1 may be agreed.

11 Dispatch

The condition of the steel for dispatching purposes shall be
as specified in DIN 1852 Part 1.

12 Compiaints
DIN 1652 Part 1 shall apply for complaints.

Table 1. Summary of requirements for chemical composition and mechanical properties, as a function of heat treatment
condition
1 2 3 4
Chemical Tensile | ¢
No, Heat treatment condition 1) composition, strength, mpac eljlrergy,
as specified as specified as specifie
Symbot in in table in
1 Cold drawn) _ K 2 -
and
untreated. table 2 of
2 Pealed 2
eeled?) SH 2 DIN 17 100%).
1 N -
3 | Cold drawn?) and stress K+8§ ® Mechanical properties shall be
4 Pecled?) reliaved. SH+S table 1 of agreed at the time of ordering.
5 | Cold drain’ K+G DIN 171007
old drawn 1), and - + 2 -
6 | Peeled?) softenad. SH+G 2 -
7 1
Cold drawn 1) and K+N 2 table 2 of
a Peeld?) normalized. SH+ N 2 DIN 17 100 ™).
1) Normally, rounds with a diameter exceeding 50 mm are only suitable for peeling.
2) Peeling is usually suitable where the diameter of the material is more than 16 mm, the supplier being permitted to
rough turn the material instead.
For *), see page 1.
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Standards and other documents referred to

DIN 1509 Identlfication marking of stesl

DIN 1652 Part t  Bright steel; ganeral tachnical delivery conditions

DIN 8528 Part 1 Weldabllity of metallic materials; concepts

DIN 8528 Part 2 Weldability; suitability of general structural steeis for fusion welding

DiN 17 010 General technical dslivery_ conditians for steel and steel products

DIN 50 115 Notched bar impact testing of metallic materials using test piaces other than ISQ test piaces

DIN 50 125 Test pieces for the tensile 1esting of metaliic materials

DIN 50 145 Tensile testing of metallic matarials

DIN 50 150 Testing of steel and cast steel; conversion tables for Vickers hardness, Brinell hardness, Rockwell hard-
ness and tensile strength

DIN 50 351 Brinell hardness testing of metallic materials

DIN 5t 210 Part 1 Tensile testing of wire without using an extensometer
DIN EN 10020 Definition and classification of steal grades
DIN EN 16025 Hot rolled unalloyed structural steei products

Stehi-Eisen-Werkstoffblatt 011 Mechanisch-technologische Eigenschaften von allgemeinen Baustdhlen nach DIN 17 100 im
Abmessungsbereich > 100 = 250 mm (Mechanical properties of DIN 17 100 steel with thicknesses from 100 mrm to 250 mm)2)

Handbuch fiir das Eisenhiittenlaboratorium 2)

DASt-Richtiinie 009 Empfehiungen zur Wah! der Stahigiitegruppen fiir geschweiBte Stahlbauten (Recommendations for select-
ing the steel quality group for welded steel structures) 8)

Katafog zur Wahi der Stahigiitegruppen fiir geschweifite Stahibauten 4}

Previous editions
DIN 1652: 08.44x, 05.63.

Amendments ‘

In comparison with the May 1963 edition of DIN 1652, the folowing amendments have been made.
a) The standard has been divided into four Parts.

b) The steel grades and material numbers have been trought into line with DIN 17 100 %),

€) The requirements for mechanical properties have been revised.

d) Specifications regarding weldability have been included.

e} The scope of testing has been amended,

Explanatory notes
Cf. DIN 1652 Part 1.

International Patent Classification
"cC21D806 . L
E 21D 19/04 )

G 01 N 3/00

2) Obtainable from Veriag Stahleisen mbH, Postfach 82 28, D-4000 Diisseldorf 1.

3) Obtainable from Deutscher AussehuB flir Stahibau, Ebertplatz t, ©-5000 Kaln 1,

4} lssued by the Technischer Ausschufi des Deutschen Verbandes fir SchweiBtechnik (Technical committee of the German
Welders Association), 1964,

For *), see page 1.
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