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Foreword

This document (EN 10025-2:2004) has been prepared by Technical Committee ECISS/TC 10 “Structural
steels - Grades and qualities”, the secretariat of which is held by NEN.

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text or by endorsement, at the latest by May 2005, and conflicting national standards shall be withdrawn at the
latest by May 2005.

This document supersedes EN 10025:1990 + A1:1993, Hot rolled products of non-alloy structural steels -
Technical delivery conditions.

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

Part 1: Genera/ technical delivery conditions;

Part 3: ;Technica/ delivery conditions for normalized/normalized rolled weldable fine grain structural steels;
Part 4: iTechnica/ delivery conditions for thermomechanical rolled weldable fine grain structural steels;
Part 5: Technical delivery conditions for structural steels with improved atmospheric corrosion resistance;

Part 6: Technical delivery conditions for flat products of high yield strength structural steels in the quenched
and tempered condition.

This document has been prepared under a mandate given to CEN by the European Commission and the
European Free Trade Association, and supports essential requirements of the EU Construction Products
Directive (89/106/EEC). For relationship with the EU Construction Products Directive, see informative Annex ZA
of EN 10025-1:2004.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Czech Republic, Denmark,
Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg,
Malta, Netherlands, Norway, Portugal, Slovakia, Slovenia, Spain, Sweden, Switzerland and the United
Kingdom.
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1 Scope

Part 2 of this document, in addition to Part 1, specifies the technical delivery conditions for flat and long
products and semi-finished products which are meant for further processing to flat and long products of hot
rolled non-alloy quality steels in the grades and qualities given in Tables 2 to 6 (chemical composition) and
Tables 7 to 9 (mechanical properties) in the delivery conditions as given in 6.3. Three engineering steels are
also specified in this document (see Tables 3 and 5) (chemical composition) and Table 8 (mechanical
properties). This document does not apply to structural hollow sections and tubes (see EN 10210-1 and
EN 10219-1).

The technical delivery conditions apply to thicknesses > 3 mm and < 150 mm for long products of steel grade
S450J0. The technical delivery conditions apply to thicknesses < 250 mm for flat and long products of all other
grades and qualities. In addition for flat products of qualities J2 and K2 the technical conditions apply to

thicknesses < 400 mm.

Products made of steel grades S185, E295, E335 and E360 cannot be CE marked.

The steels specified in this Part 2 are not intended to be heat treated except products delivered in delivery
condition +N. Stress relief annealing is permitted (see also the NOTE in 7.3.1.1 of EN 10025-1:2004).
Products delivered in +N condition can be hot formed and/or normalized after delivery (see Clause 3).

NOTE 1 Semi-finished products which are to be converted to rolled finished products conforming to this document
should be the subject of special agreement at the time of the enquiry and order. The chemical composition can also be
agreed at the time of the order, however the values should be within the limits of Tables 2 and 3.

NOTE 2  For certain grades and product forms suitability for particular applications may be specified at the time of the
enquiry and order (see 7.4.2, 7.4.3 and Table 10).

2 Normative references
The following referenced documents are indispensable for the application of this document. For dated

references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

2.1 General standards

EN 1011-2, Welding — Recommendations for welding of metallic materials - Part 2: Arc welding of ferritic steels.
EN 10020, Definition and classification of grades of steel.

EN 10025-1:2004, Hot rolled products of structural steels - Part 1: General technical delivery conditions.

EN 10027-1, Designation systems for steels - Part 1: Steel names, principal symbols.

EN 10027-2, Designation systems for steels - Part 2: Numerical system.

EN 10163-1, Delivery requirements for surface condition of hot-rolled steel plates, wide flats and sections —
Part 1: General requirements.

EN 10163-2, Delivery requirements for surface condition of hot-rolled steel plates, wide flats and sections —
Part 2: Plates and wide flats.

EN 10163-3, Delivery requirements for surface condition of hot-rolled steel plates, wide flats and sections —
Part 3: Sections.
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EN 10164, Steel products with improved deformation properties perpendicular to the surface of the product -
Technical delivery conditions.

EN 10221, Surface quality classes for hot-rolled bars and rods - Technical delivery conditions.

CR 10260, Designation systems for steels - Additional symbols.

2.2 Standards on dimensions and tolerances (see 7.7.1)
EN 10017, Non-alloy steel rod for drawing and/or cold rolling — Dimensions and tolerances.
EN 10024, Hot rolled taper flange | sections - Tolerances on shape and dimensions.
EN 10029, Hot rolled steel plates 3 mm thick or above - Tolerances on dimensions, shape and mass.
EN 10034, Structural steel | and H sections - Tolerances on shape and dimensions.
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 10055, Hot-rolled steel equal flange tees with radiused root and toes - Dimensions and tolerances on
shape and dimensions.

EN 10056-1, Structural steel equal and unequal leg angles - Part 1: Dimensions.
EN 10056-2, Structural steel equal and unequal leg angles - Part 2: Tolerances on shape and dimensions.

EN 10058, Hot rolled flat steel bars for general purposes - Dimensions and tolerances on shape and
dimensions.

EN 10059, Hot rolled square steel bars for general purposes - Dimensions and tolerances on shape and
dimensions.

EN 10060, Hot rolled round steel bars for general purposes - Dimensions and tolerances on shape and
dimensions.

EN 10061, Hot rolled hexagon steel bars for general purposes - Dimensions and tolerances on shape and
dimensions.

EN 10067, Hot rolled bulb flats - Dimensions and tolerances on shape, dimensions and mass.

EN 10162, Cold rolled steel sections - Technical delivery conditions - Dimensional and cross-sectional
tolerances.

EN 10279, Hot rolled steel channels - Tolerances on shape and dimensions.
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2.3 Standards on testing
EN 10160, Ultrasonic testing of steel flat product of thickness equal to or greater than 6 mm (reflection method).
EN 10306, Iron and steel - Ultrasonic testing of H beams with parallel flanges and IPE beams.
EN 10308, Non-destructive testing - Ultrasonic testing of steel bars.

EN ISO 643, Steels — Micrographic determination of the apparent grain size (ISO 643:2003).

3 Terms and definitions

For the purposes of this document, the terms and definitions given in EN 10025-1:2004 and the following
apply.

31

normalizing rolling

rolling process in which the final deformation is carried out in a certain temperature range leading to a material
condition equivalent to that obtained after normalizing so that the specified values of the mechanical
properties are retained even after normalizing

The abbreviated form of this delivery condition is +N

NOTE In international publications for both the normalizing rolling, as well as the thermo-mechanical rolling, the
expression "controlled rolling" may be found. However in view of the different applicability of the products a distinction of
the terms is necessary.

3.2
as-rolled
delivery condition without any special rolling and/or heat treatment condition.

The abbreviated form of this delivery condition is +AR

3.3

thermomechanical rolling

rolling process in which the final deformation is carried out in a certain temperature range leading to a material
condition with certain properties which cannot be achieved or repeated by heat treatment alone

NOTE 1 Subsequent heating above 580 °C may lower the strength values. If temperatures above 580 °C are needed
reference should be made to the supplier.

NOTE 2  Thermomechanical rolling leading to the delivery condition M can include processes with an increasing cooling
rate with or without tempering including self-tempering but excluding direct quenching and quenching and tempering.

NOTE 3 In some publications the word TMCP (Thermomechanical Control Process) is also used.

4 Classification and designation
4.1 Classification

4.1.1 Main quality classes

The steel grades specified in this document shall be classified as non-alloy quality steels according to
EN 10020.
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4.1.2 Grades and qualities

This document specifies eight steel grades S185, S235, S275, S355, S450, E295, E335 and E360. They differ
in their mechanical properties.

The steel grades S235 and S275 may be supplied in qualities JR, JO and J2. The steel grade S355 may be
supplied in qualities JR, J0, J2 and K2. The steel grade S450 is supplied in quality JO.

The qualities differ in specified impact energy requirements.

4.2 Designation
4.21 The designation shall be in accordance with EN 10025-1.

NOTE For a list of corresponding former designations and the former designations from EN 10025:1990 and
EN 10025:1990+A1:1993 see Annex A, Table A.1.

422 The designation shall consist of:

— number of this document (EN 10025-2);

— steel name or the steel number; the steel name consisting of:
— symbol S (for structural steel) or E (for engineering steel);
— indication of the minimum specified yield strength for thickness < 16 mm expressed in MPa";
— if applicable, the quality designation (see 4.1.2) in respect of specified impact energy values;

— if applicable, the additional symbol C for the suitability for the particular application (see Tables 10, 11,
12 and 13).

— indication "+N or +AR", when the products are ordered and delivered in the condition +N or +AR (see 3.1,
3.2 and 6.3). The indication "+N or +AR" shall also be added to the steel number.

EXAMPLE Structural steel (S) with a specified minimum yield strength at ambient temperature of 355 MPa", with a
minimum impact energy value of 27 J at 0 °C (J0) and suitable for cold flanging (C), delivery condition normalized rolled (or
as rolled):

Steel EN 10025-2 - S355J0C+N (or +AR)
or

Steel EN 10025-2 - 1.0554+N (or +AR)

5 Information to be supplied by the purchaser

5.1 Mandatory information
The information that shall be supplied by the purchaser at the time of the order is specified in EN 10025-1.

In addition to EN 10025-1 the following information shall be supplied by the purchaser at the time of the order:

9 MPa = 1 N/mm?.

Copyright British Standards Institution
Reproduced by IHS under license with BSI - Uncontrolled Copy
No reproduction or networking permitted without license from IHS Not for Resale



EN 10025-2:2004 (E)

g) whether products have to be submitted to specific or non-specific inspection and testing and which
inspection document is required (see 8.2);

h) whether the verification of the mechanical properties for the quality JR and the steel grades E295, E335
and E360 has to be carried out by cast or by lot (see 8.3.1.1).

5.2 Options

A number of options are specified in Clause 13. In the event that the purchaser does not indicate his wish to
implement any of these options, the supplier shall supply in accordance with the basic specification.

6 Manufacturing process

6.1 Steel making process

The steel making process shall be in accordance with EN 10025-1. If specified at the time of the order the
steel making process shall be reported to the purchaser, with the exception of steel S185.

See option 1.

6.2 Deoxidation

6.2.1 The method of deoxidation shall be as given in Tables 2 and 3.

6.2.2 The deoxidation methods are designated as follows:

a) Optional - Method at the manufacturer's discretion;

b) FN - Rimming steel not permitted;

c) FF - Fully killed steel containing nitrogen binding elements in amounts sufficient to bind the

available nitrogen (for example min. 0,020 % total aluminium). The usual guideline is a
minimum aluminium to nitrogen ratio of 2:1, when no other nitrogen binding elements are
present. Such other elements shall be reported in the inspection document.

6.3 Delivery conditions

The delivery condition of long products and continuous mill flat products can be +AR, +N or +M at the
“manufacturer's discretion. The delivery condition of quarto mill products can only be +AR or +N at the
~manufacturer's discretion.

The delivery condition +AR or +N can be ordered.
See option 19A.
If an inspection document is required (see 8.2) the delivery condition shall be indicated in it with its specific

symbol (+N, +AR or +M). In case the products are ordered in the delivery condition +N or +AR the specific
symbol (+N or +AR) shall be added to the designation (see 4.2.2).
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7 Requirements

7.1 General

The following requirements apply when sampling, preparation of test pieces and testing specified in Clauses 8,
9 and 10 are carried out.

7.2 Chemical composition

7.21 The chemical composition determined by ladle analysis shall comply with the specified values of
Tables 2 and 3.

7.2.2 The upper limits applicable for the product analysis are given in Tables 4 and 5.

The product analysis shall be carried out when specified at the time of the order.

See option 2.

7.2.3 The maximum carbon equivalent values for the grades S235, S275, S355 and S450,
based on the ladle analysis, given in Table 6 shall apply. For the carbon equivalent value formula see

7.2.3 of EN 10025-1:2004.

7.24 For all S235, S275 and S355 qualities the following additional chemical requirement can be
agreed at the time of the order:

— Copper-content between 0,25 % and 0,40 % on ladle analysis and between 0,20 % and 0,45 % on product
analysis. In this case the maximum carbon equivalent value of Table 6 shall be increased by 0,02 %.

See option 20.
7.2.5 When products of grade S275 and S355 are supplied with a control on Si e.g. for hot-dip zinc-

coating so that there could be a need to increase the content of other elements like C and Mn to achieve the
required tensile properties, the maximum carbon equivalent values of Table 6 shall be increased as follows:

— for Si< 0,030 %, increase CEV by 0,02 %;

— for Si<0,25 %, increase CEV by 0,01 %.
7.3 Mechanical properties

7.3.1 General

7311 Under the inspection and testing conditions as specified in Clauses 8, 9 and 10 and in the
delivery condition as specified in 6.3 the mechanical properties shall comply with the values given in Tables 7,
8 and 9.

7.31.2 For products ordered and supplied in the normalized or normalized rolled condition (see 6.3) the
mechanical properties shall comply with Tables 7, 8 and 9 in the normalized or normalized rolled condition as
well as after normalizing by heat treatment after delivery.

7.31.3 For products supplied as-rolled for normalizing by the purchaser the samples shall be
normalized, if requested at the time of the order. The values obtained from the normalized samples shall
comply with this document. The results shall be reported in the inspection document.

NOTE The results of these tests do not represent the properties of the supplied products but indicate the properties
which can be achieved after correct normalizing.
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7314 For flat products the nominal thickness applies. For long products of irregular section the nominal
thickness of that part from which the samples are taken applies (see Annex A of EN 10025-1:2004).

7.3.2 Impact properties

7.3.21 The verification of the impact energy value shall be carried out in accordance with EN 10025-1.
7.3.2.2 The impact properties of quality JR products are verified only when specified at the time of the
order.

See option 3.

7.3.2.3 For products of quality J2 and K2 with nominal thickness < 6 mm the ferritic grain size shall be

> 6, verified by the method as described in EN ISO 643, if specified at the time of the order.

See option 21.

When aluminum is used as the grain refining element, the grain size requirement shall be deemed to be
fulfilled if on ladle analysis the aluminum content is not less than 0,020 % total aluminum or alternatively,

0,015 % acid soluble aluminum. In this case verification of the grain size is not required, but the aluminum
content shall be indicated in the inspection document.

7.3.3 Improved deformation properties perpendicular to the surface

If agreed at the time of the order products of qualities J2 and K2 shall comply with one of the requirements of
EN 10164.

See option 4.
7.4 Technological properties

7.41 Weldability

7411 General requirements for welding of the steels of the qualities JR, JO, J2 and K2 shall be given
in EN 1011-2.
NOTE With increasing product thickness and strength level cold cracking can occur. Cold cracking is caused by the

following factors in combination:

— the amount of diffusible hydrogen in the weld metal;

— a brittle structure of the heat affected zone;

— significant tensile stress concentrations in the welded joint.

741.2 This document gives no information concerning the weldability of the steel grades S185, E295,
E335 and E360 because the chemical composition is not specified.

7.4.2 Formability

NOTE Recommendations regarding hot and cold forming are laid down in ECSC IC 2. Although ECSC IC2 is
specially meant for fine grain steels, these recommendations can also apply for the steel grades of EN 10025-2:2004.

7.4.21 Hot forming

Only products ordered and supplied in the normalized or normalized rolled condition shall comply with the
requirements of Tables 7, 8 and 9 if hot forming is carried out after delivery (see 7.3.1.2).

11
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7.4.2.2 Cold formability

74.221 General

Grades and qualities suitable for cold forming and engineering steels suitable for cold drawing shall be
designated by the appropriate steel name (including symbol C or GC) or the appropriate steel number as
indicated in Tables 10 to 13 (see 4.2.2).

NOTE Cold forming leads to reduction in the ductility. Furthermore it is necessary to draw the attention to the risk of
brittle fracture in connection with hot-dip zinc-coating.

7.4.2.2.2 Flangeability

If specified at the time of the order plate, sheet, strip, wide flats and flats (width < 150 mm) with a nominal
thickness < 30 mm shall be suitable for flanging without cracking with the minimum recommended bend radii
given in Table 12. The grades and qualities to which this applies are given in Table 10.

See option 11.

7.4.2.2.3 Roll forming

If specified at the time of the order plate, sheet and strip with a nominal thickness < 8 mm shall be suitable for
the production of sections by cold rolling (for example according to EN 10162). The suitability is applicable for
bend radii given in Table 13. The grades and qualities concerned are given in Table 10.

See option 12.

7.4.2.2.4 Drawing of bars

If specified at the time of the order, bars shall be suitable for cold drawing. The grades and qualities to which
this applies are given in Tables 10 and 11.

See option 22.
7.4.3 Suitability for hot-dip zinc-coating

Hot-dip zinc-coating requirements shall be agreed between manufacturer and purchaser.

EN ISO 1461 and EN ISO 14713 should be used to set these coating requirements. The definition of suitability
classes based upon chemical analysis limitations as laid down in Table 1 can be used for guidance purposes.

Table 1 - Classes for the suitability for hot-dip zinc-coating based on the ladle analysis (for guidance)

Classes Elements % by mass

Si Si+25P P
Class 1 <0,030 <0,090 -
Class 2° <0,35 - -
Class 3 0,14 <Si<0,25 - <0,035
% Class 2 applies only for special zinc alloys.
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For class 1 the maximum carbon equivalent value of Table 6 shall be increased by 0,02. For class 3 the
maximum carbon equivalent value of Table 6 shall be increased by 0,01. These increases apply for S275 and
S355 (see 7.2.5).

See option 5.

NOTE Product shape, composition of the zinc bath, other hot-dip treatment settings and other factors should be
considered when agreeing upon hot-dip zinc-coating requirements.

7.4.4 Machinability
All steel grades and qualities are machinable with common operations.
NOTE Due to the good ductility of qualities JR, JO, J2 and K2 problems can occur in the chip formation and in

surface finish quality. Generally a higher S content improves machinability. A proper Ca treatment applicable for long
products gives better machining properties (see footnote ° of Table 2 and footnote ° of Table 3).

7.5 Surface properties

7.51 Strip

The surface condition should not impair an application appropriate to the steel grade if adequate processing of
the strip is applied.

7.5.2 Plates and wide flats

EN 10163 parts 1 and 2 shall apply for the permissible surface discontinuities and for the repair of surface
defects by grinding and/or welding. Class A, subclass 1 of EN 10163-2 shall apply, unless otherwise agreed at
the time of the order.

See option 15.

7.5.3 Sections

EN 10163 parts 1 and 3 shall apply for the permissible surface discontinuities and for the repair of surface
defects by grinding and/or welding. Class C, subclass 1 of EN 10163-3 shall apply, unless otherwise agreed at
the time of the order.

See option 16.

7.5.4 Bars and rods

EN 10221 applies for the permissible surface discontinuities and for the repair of surface defects by grinding
and/or welding. Class A of EN 10221 shall apply, unless otherwise agreed at the time of the order.

See option 17.

7.6 Internal soundness

The permissible level of internal imperfections shall be in accordance with EN 10025-1.
See option 6 (for flat products).

See option 7 (for H beams with parallel flanges and IPE beams).

See option 8 (for bars).

13
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7.7 Dimensions, tolerances on dimensions and shape, mass

7.71 Dimensions, tolerances on dimensions and shape shall be in accordance with the requirements
given in the order by reference to the relevant documents according to 2.2 and according to 2.2 and 7.7.1 of
EN 10025-1:2004.

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.

See option 18.

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

7.7.2 The nominal mass shall comply with EN 10025-1.

8 Inspection

8.1 General

The products shall be delivered either with specific or non-specific inspection and testing to indicate
compliance with the order and this document (see 5.1).

8.2 Type of inspection and inspection document

The type of inspection and inspection document required shall comply with EN 10025-1.

See option 9.

In addition to the requirements of EN 10025-1 products of steel S185 shall only be submitted to non-specific
inspection and testing and only certificates of compliance with the order shall be supplied when specified at

the time of the order.

See option 23.
8.3 Frequency of testing

8.3.1 Sampling
8.3.1.1 The verification of the mechanical properties shall be carried out:

— by cast or by lot as specified at the time of the order for the quality JR and the steel grades E295, E335
and E360;

see option 24;
— by cast for the qualities JO, J2 and K2.

8.3.1.2 If it is specified at the time of the order that sampling should be by lot, it is permissible for the
manufacturer to substitute sampling by cast, if the products are delivered by cast.

8.3.2 Test units

8.3.21 The test unit shall contain products of the same form, grade and quality, delivery condition and of
the same thickness range as specified in Table 7 for the yield strength and shall be:
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— bylot: 20 tonnes or part thereof;
— by cast: 40 tonnes or part thereof;
60 tonnes or part thereof for heavy sections with a mass > 100 kg/m;
80 tonnes or part thereof for all sections if the mass of the cast exceeds 200 tonnes.

8.3.2.2 If specified at the time of the order for flat products of quality J2 and K2 the impact properties only
or the impact properties and the tensile properties shall be verified out of each parent plate or coil.

See option 13.

See option 14.

8.3.3 Verification of chemical composition
The verification of the chemical composition shall be in accordance with EN 10025-1.

See option 2.

8.4 Tests to be carried out for specific inspection

8.4.1 The following tests shall be carried out:

— for all products the ladle analysis;

— for all products the tensile test;

— for all products of quality JO, J2 and K2 the impact test.

8.4.2 At the time of the order the following additional tests can be agreed:

a) forall products of quality JR the impact test (see 7.3.2.2);

See option 3.

b) the product analysis if the products are delivered per cast (see 8.3.3.2 of EN 10025-1:2004).

See option 2.

9 Preparation of samples and test pieces

9.1 Selection and preparation of samples for chemical analysis

The preparation of samples for product analysis shall be in accordance with EN 10025-1.
9.2 Location and orientation of samples and test pieces for mechanical tests

9.2.1 General

The location and orientation of samples and test pieces for mechanical tests shall be in accordance with
EN 10025-1.

15
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9.2.2 Preparation of samples

In addition to EN 10025-1 the samples shall be taken:

— from the thickest product in the test unit;

— from any product of the test unit for products in delivery condition +N (see 3.1).

In addition to EN 10025-1 the preparation of samples for semi-finished products, when the order specifies the
requirement for testing the mechanical properties, in addition to chemical composition, shall be agreed at the

time of the order.

See option 25
9.2.3 Preparation of test pieces

The preparation of test pieces for mechanical tests shall be in accordance with EN 10025-1.

9.3 Identification of samples and test pieces

The identification of samples and test pieces shall be in accordance with EN 10025-1.

10 Test methods

10.1 Chemical analysis

The chemical analysis shall be in accordance with EN 10025-1.

10.2 Mechanical tests

The mechanical tests shall be in accordance with EN 10025-1.

10.3 Ultrasonic testing

Ultrasonic testing shall be carried out in accordance with EN 10025-1.

10.4 Retests

The retests shall be in accordance with EN 10025-1.

11 Marking, labelling, packaging
The marking, labelling and packaging shall comply with EN 10025-1.

See option 10.

12 Complaints

Any complaints shall be dealt with in accordance with EN 10025-1.
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13 Options (see 5.2)

The following options of EN 10025-1:2004 apply:

1)
2)

3)

4)

5)

6)

7)

8)

9)

10)

The steel making process of the relevant quality shall be indicated (see 6.1).

Product analysis shall be carried out; the number of samples and the elements to be determined
shall be as agreed (see 7.2.2, 8.3.3 and 8.4.2).

The impact properties of quality JR shall be verified (see 7.3.2.2 and 8.4.2).

Products of the relevant quality shall comply with one of the improved properties perpendicular to
the surface of EN 10164 (see 7.3.3).

The product shall be suitable for hot-dip zinc-coating (see 7.4.3).

For flat products in thickness = 6 mm the freedom from internal defects shall be verified in
accordance with EN 10160 (see 7.6 and 10.3).

For H beams with parallel flanges and IPE beams the freedom from internal defects shall be
verified in accordance with EN 10306 (see 7.6 and 10.3).

For bars the freedom from internal defects shall be verified in accordance with EN 10308 (see 7.6
and 10.3).

Inspection of surface condition and dimensions shall be witnessed by the purchaser at the
manufacturer's works (see 8.2).

The type of marking required (see Clause 11).

In addition to the options of EN 10025-1:2004 the following options apply to products according to
EN 10025-2:

11)

12)

13)

14)

15)

16)

17)

18)

19A)

Copyright British Standards Institution

Sheet, plate, strip, wide flats and flats (width < 150 mm) with a nominal thickness < 30 mm shall
be suitable for flanging without cracking (see 7.4.2.2.2).

Plate and strip with nominal thickness < 8 mm shall be suitable for the production of sections by
cold rolling with bend radii given in Table 13 (see 7.4.2.2.3).

For flat products of quality J2 and K2 out of each parent plate or coil the impact properties only
shall be verified (see 8.3.2.2).

For flat products of quality J2 and K2 out of each parent plate or coil the impact properties and
the tensile properties shall be verified (see 8.3.2.2).

For plates and wide flats the permissible surface discontinuities and for the repair of surface
defects by grinding and/or welding another class than class A, subclass 1 of EN 10163-2 applies
(see 7.5.2).

For sections the permissible surface discontinuities and for the repair of surface defects by
grinding and/or welding another class than class C, subclass 1 of EN 10163-3 applies (see 7.5.3).

For bars and rods the permissible surface discontinuities and for the repair of surface defects by
grinding and/or welding another class than class A of EN 10221 applies (see 7.5.4).

Other tolerances than class A of EN 10029 for hot rolled plates apply (see 7.7.1).

The delivery condition +N or +AR is required (see 6.3).

17
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19B) The delivery condition +AR is required with a verification of the mechanical properties on

20)

21)

22)
23)

24)

25)

26)

27)

28)

normalized samples (see 7.3.1.3).

A copper content between 0,25 % and 0,40 % on ladle analysis and between 0,20 % and 0,45 %
on product analysis for all S235, S275 and S355 qualities is required (see 7.2.4).

The grain size shall be verified for products of quality J2 and K2 with nominal thickness < 6 mm
(see 7.3.2.3).

Bars shall be suitable for cold drawing (see 7.4.2.2.4).
A certificate of compliance with the order shall be supplied for the grade S185 (see 8.2).

The verification of the mechanical properties for the quality JR and the steel grades E295, E335
and E360 shall be carried out by lot or by cast (see 5.1.h) and 8.3.1.1).

The preparation of samples shall be agreed for semi-finished products, when the order specifies
the requirement for testing the mechanical properties, in addition to chemical composition (see
9.2.2).

The limitation of the maximum carbon content shall be provided for sections with nominal
thickness > 100 mm (see Tables 2 and 4).

For long products the max. S content can be increased for improved machinability by 0,015 % if
the steel is treated to modify the sulphide morphology and the chemical composition shows min.
0,0020 % Ca (see Tables 2 to 5).

The minimum impact values shall be provided for sections with a nominal thickness > 100 mm
(see Table 9).
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Table 2 - Chemical composition of the ladle analysis for flat and long products of steel grades and
qualities with values for the impact strength *

Designation Method Cin % max. Si Mn P S N Cu | Other
of for nominal product % % % % % % %
deoxi- thickness in mm max. | max. | max. max. max. | max. [ max.
dation

b d d e f g h
According | According <16 >16 | >40°
EN 10027-1 | EN 10027-2 <40
and
CR 10260
S235JR 1.0038 FN 0,17 0,17 0,20 - 1,40 | 0,035 | 0,035 0,012 | 0,55 -
$235J0 1.0114 FN 017 |07 |07 - | 1,40 | 0,030 | 0030 | 0,012 | 055 -

- 1,40 0,025 0,025 - 0,55 -

S235J2 1.0117 FF 0,17 0,17 0,17
S275JR 1.0044 FN 0,21 0,21 0,22 - 1,50 | 0,035 0,035 0,012 | 0,55 -
S27540 1.0143 FN 018 |o18 |o018 - | 1,501 0030 1 0030 | 0012 | 055} -
S275J2 1.0145 FF 018 |o18 |o018 - | 150100251 0025 - | 055 ) -
S355JR 1.0045 FN 0,24 0,24 0,24 0,55 | 1,60 | 0,035 0,035 0,012 | 0,55 -
S355J0 1.0553 FN 0,20 0,20% 0,22 0,55 1,60 0,030 0,030 0,012 0,55 )
S355J2 1.0577 FF 0,20j 0,20k 0,22 0,55 1,60 0,025 0,025 ) 0,55 )
S355K?2 1.0596 FE 0,201 0720,( 0,22 0,55 1,60 0,025 0,025 - 0,55 -
$450J0' 1.0590 FF 0,20 0,20% 0,22 0,55 | 1,70 0,030 0,030 0,025 0,55 m
& See7.2.

® FN= rimming steels not permitted; FF = fully killed steel (see 6.2.2).

°  For sections with nominal thickness > 100 mm the C content by agreement.

See option 26.

4 For long products the P and S content can be 0,005 % higher.

For long products the max. S content can be increased for improved machinability by 0,015 % by agreement if the
steel is treated to modify the sulphide morphology and the chemical composition shows min. 0,0020 % Ca.

See option 27.

" The max. value for nitrogen does not apply if the chemical composition shows a minimum total Al content of 0,020 %

or alternatively min. 0,015 % acid soluble Al or if sufficient other N binding elements are present. In this case the N
binding elements shall be mentioned in the inspection document.

9 Cu content above 0,40 % may cause hot shortness during hot forming.
If other elements are added, they shall be mentioned on the inspection document.

For nominal thickness > 150 mm: C = 0,20 % max..
I For grades suitable for cold roll forming (see 7.4.2.2.3): C = 0,22 % max..

For nominal thickness > 30 mm: C = 0,22 % max..
Applicable for long products only.

The steel may show a Nb content of max. 0,05 %, a V content of max. 0,13 % and a Ti content of max. 0,05 %.
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Table 3 - Chemical composition of the ladle analysis for flat and long products of steel grades with no
values for the impact strength ?

Designation Method of P S N
deoxi- % % %
dation max. max. max.
b c d
According According
EN 10027-1 EN 10027-2
and
CR 10260
S185 1.0035 opt. - - -
E295 1.0050 FN 0,045 0,045 0,012
E335 1.0060 FN 0,045 0,045 0,012
E360 1.0070 FN 0,045 0,045 0,012
@ See7.2
b opt. = method at the manufacturer's discretion; FN = rimming steels not permitted (see 6.2.2).
®  For long products the max. S content can be increased for improved machinability by 0,010 % by agreement
if the steel is treated to modify the sulphide morphology and the chemical composition shows
min. 0,0020 % Ca.
See option 27.
d The max. value for nitrogen does not apply if the chemical composition shows a minimum total Al content of
0,020 % or if sufficient other N binding elements are present. In this case the N binding elements shall be
mentioned in the inspection document.
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Table 4 - Chemical composition of the product analysis based on Table 2 °

Designation Method C in % max. Si Mn P S N Cu | Other
of for nominal product % % % % % % %
deoxi- thickness in mm max. | max. | max. max. max. | max. [ max.
dation

b d d e f g h
According | According <16 >16 | >40°
EN 10027-1 | EN 10027-2 <40
and
CR 10260
S235JR 1.0038 FN 0,19 0,19 0,23 - 1,50 | 0,045 | 0,045 | 0,014 | 0,60 -
$235J0 1.0114 FN 019 |0,19 [0,19 - | 1,50 | 0,040 | 0,040 | 0,014 | 0,60 -

- 1,50 0,035 0,035 - 0,60 -

S235J2 1.0117 FF 0,19 0,19 0,19
S275JR 1.0044 FN 0,24 0,24 0,25 - 1,60 | 0,045 | 0,045 | 0,014 | 0,60 -
S275J0 1.0143 FN 0,21 0,21 0,21i ) 1,60 0,040 0,040 0,014 0,60 .
8§275J2 1.0145 FF 0,21 0,21 0,21 ) 160 | 0,035 | 0,035 ) 0.60 )
S355JR 1.0045 FN 0,27 0,27 0,27 0,60 | 1,70 | 0,045 | 0,045 0,014 | 0,60 -
S355J0 1.0553 FN 0,23j 0,23k 0,24 828 1;8 gggg gggg 0,014 828 )
S355J2 1.0577 FF 0,23j 0,23k 0,24 ! ! ’ ’ ) ! )
S355K2 1.0596 FF 023 |023 |o024 0.60 | 1,70 1 0,035 | 0035 | - ) 060 ) -
S450J0' 1.0590 FF 0,23 0,23k 0,24 0,60 1,80 0,040 0,040 0,027 0,60 m
# See7.2.

® FN= rimming steels not permitted; FF = fully killed steel (see 6.2.2).

¢ For sections with nominal thickness > 100 mm the C content by agreement.

See option 26.

4 For long products the P and S content can be 0,005 % higher.

ﬁe For long products the max. S content can be increased for improved machinability by 0,015 % by agreement if the

steel is treated to modify the sulphide morphology and the chemical composition shows min. 0,0020 % Ca.

‘See option 27.

" The max. value for nitrogen does not apply if the chemical composition shows a minimum total Al content of 0,015 %

or alternatively min. 0,013 % acid soluble Al or if sufficient other N binding elements are present. In this case the N
binding elements shall be mentioned in the inspection document.

¢ Cu content above 0,45 % may cause hot shortness during hot forming.
If other elements are added, they shall be mentioned on the inspection document.
For nominal thickness > 150 mm: C = 0,22 % max..

I For grades suitable for cold roll forming (see 7.4.2.2.3): C = 0,24 % max..

For nominal thickness > 30 mm: C = 0,24 % max..
Applicable for long products only.
The steel may show a Nb content of max. 0,06 %, a V content of max. 0,15 % and a Ti content of max. 0,06 %.
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Table 5 - Chemical composition of the product analysis based on Table 3 *

Designation Method of P S N
deoxi- % % %
dation max. max. max.
b c d
According According
EN 10027-1 EN 10027-2
and
CR 10260
S185 1.0035 opt. - - -
E295 1.0050 FN 0,055 0,055 0,014
E335 1.0060 FN 0,055 0,055 0,014
E360 1.0070 FN 0,055 0,055 0,014
@ See7.2
b opt. = method at the manufacturer's discretion; FN = rimming steels not permitted (see 6.2.2).
®  For long products the max. S content can be increased for improved machinability by 0,010 % by agreement
if the steel is treated to modify the sulphide morphology and the chemical composition shows
min. 0,0020 % Ca.
See option 27.
¢ The max. value for nitrogen does not apply if the chemical composition shows a minimum total Al content of
0,015 % or if sufficient other N binding elements are present. In this case the N binding elements shall be
mentioned in the inspection document.
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Table 6 - Maximum CEV based on the ladle analysis *
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Designation Method of Maximum CEV in % for nominal product thickness in mm
deoxida-
tion
b

According According <30 >30 > 40 >150 > 250
EN 10027-1 EN10027-2 <40 <150 <250 <400
and CR 10260
S235JR 1.0038 FN 0,35 0,35 0,38 0,40 -
S235J0 1.0114 FN 0,35 0,35 0,38 0,40 -
S235J2 1.0117 FF 0,35 0,35 0,38 0,40 0,40
S275JR 1.0044 FN 0,40 0,40 0,42 0,44 -
S275J0 1.0143 FN 0,40 0,40 0,42 0,44 -
S275J2 1.0145 FF 0,40 0,40 0,42 0,44 0,44
S355JR 1.0045 FN 0,45 0,47 0,47 0,49° -
S355J0 1.0553 FN 0,45 0,47 0,47 0,49° -
S355J2 1.0577 FF 0,45 0,47 0,47 0,49° 0,49
S355K2 1.0596 FF 0,45 0,47 0,47 0,49° 0,49
S450J0¢ 1.0590 FF 0,47 0,49 0,49 - -

a
b

c

Applicable for long products only.

For long products a maximum CEV of 0,54 applies.

FN = rimming steels not permitted; FF = fully killed steel (see 6.2.2).

For the optional increase of elements which influence the CEV see 7.2.4 and 7.2.5.
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Table 7 - Mechanical properties at ambient temperature for flat and long products of steel grades and qualities with values for the impact strength

Designation Minimum yield strength Rep Tensile strength Ry,
MPa® MPa®
Nominal thickness Nominal thickness
mm mm

According | According <16 | >16 > 40 > 63 >80 [ >100 | >150 | >200 | >250 <3 > 3 > 100 > 150 > 250
EN 10027-1 | EN 10027-2 <40 <63 <80 | <100 | <150 | <200 | <250 | <400° <100 <150 <250 <400°
and
CR 10260
S235JR 1.0038 235 225 215 215 215 195 185 175 - 360 to 510 360 to 510 350 to 500 340 to 490 -
523500 10114 235 225 215 215 215 195 185 175 - 360 to 510 360 to 510 350 to 500 340 to 490 -
S235J2 10117 235 225 215 215 215 195 185 175 165 360 to 510 360 to 510 350 to 500 340 to 490 330 to 480
S275JR 1.0044 275 265 255 245 235 225 215 205 - 430 to 580 410 to 560 400 to 540 380 to 540 -
82750 10143 275 265 255 245 235 225 215 205 - 430 to 580 410 to 560 400 to 540 380 to 540 -
S275J2 10145 275 265 255 245 235 225 215 205 195 430 to 580 410 to 560 400 to 540 380 to 540 380 to 540
S355JR 1.0045 355 345 335 325 315 295 285 275 - 510 to 680 470 to 630 450 to 600 450 to 600 -
535500 1.0553 355 345 335 325 315 295 285 275 - 510 to 680 470 to 630 450 to 600 450 to 600 -
$3552 1'0577 355 345 335 325 315 295 285 275 265 510 to 680 470 to 630 450 to 600 450 to 600 450 to 600
S355K2 1.0596 355 345 335 325 315 295 285 275 265 510 to 680 470 to 630 450 to 600 450 to 600 450 to 600
S450J0° 1.0590 450 430 410 390 380 380 - - - - 550 to 720 530 to 700 - -
a For plate, strip and wide flats with widths > 600 mm the direction transverse (t) to the rolling direction applies. For all other products the values apply for the direction

parallel (1) to the rolling direction.
b 1 MPa = 1 N/mmZ.
©  The values apply to flat products.
d Applicable for long products only.
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Table 7 - Mechanical properties at ambient temperature for flat and long products of steel grades and qualities with values for the impact strength

(concluded)
Designation Position Minimum percentage elongation after fracture ?
of test
pieces %
. Lo =80 mm Lo=5,651S,
Nominal thickness Nominal thickness
mm mm
According According <1 | >1 >15 | >2 >25 >3 >40 | > 63 > 100 > 150 > 250°
EN 10027-1 | EN 10027-2 <15 | <2 <25 | <3 <40 <63 [ <100 |[<150 | <250 | <400
and only for J2
CR 10260 and K2
S235JR 1.0038 | 17 18 19 20 21 26 25 24 22 21 -
S235J0 1.0114 i
S235J2 1.0117 t 15 16 17 18 19 24 23 22 22 21 21 (land t)
S275JR 1.0044 | 15 16 17 18 19 23 22 21 19 18 -
S275J0 1.0143 -
S275J2 1.0145 t 13 14 15 16 17 21 20 19 19 18 18 (land t)
S355JR 1.0045 | 14 15 16 17 18 22 21 20 18 17 -
S355J0 1.0553 -
S355J2 1.0577 17 (land t)
S355K2 1.0596 t 12 13 14 15 16 20 19 18 18 17 17 (land t)
$450J0° 1.0590 | - - - - - 17 17 17 17 - -

a

apply for the direction parallel (1) to the rolling direction.

The values apply to flat products.
Applicable for long products only.

For plate, strip and wide flats with widths = 600 mm the direction transverse (t) to the rolling direction applies. For all other products the values
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Table 8 - Mechanical properties at ambient temperature for flat and long products of steel grades with no values for the impact strength

Designation Minimum yield strength Rep ® Tensile strength R, ®
MPa® MPa®
Nominal thickness Nominal thickness
mm mm

According According <16 > 16 > 40 > 63 > 80 > 100 >150 | > 200 <3 > 3 > 100 > 150
EN 10027-1 EN 10027-2 <40 <63 <80 | <100 <150 <200 | £250 <100 <150 <250
and CR 10260

S185 1.0035 185 175 175 175 175 165 155 145 310to 540 | 290to 510 | 280to 500 | 270 to 490
E295° 1.0050° 295 285 275 265 255 245 235 225 490t0 660 | 470t0o 610 | 450t0 610 | 440 to 610
E335° 1.0060° 335 325 315 305 295 275 265 255 590to 770 | 570to 710 | 550to 710 | 540to 710
E360° 1.0070° 360 355 345 335 325 305 295 285 690t0 900 | 670t0 830 | 650to 830 | 640 to 830

a

direction parallel (1) to the rolling direction.
® 1 MPa=1N/mm-.

These steels are normally not used for channels, angles and sections.

For plate, strip and wide flats with widths > 600 mm the direction transverse (t) to the rolling direction applies. For all other products the values apply for the

(To be continued)
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Table 8 - Mechanical properties at ambient temperature for flat and long products of steel grades with no values for the impact strength (concluded)

Designation Position Minimum percentage elongation after fracture ®
of test %
pieces
Lo =80 mm Lo =5,65S,
a Nominal thickness Nominal thickness
mm mm

According According <1 > 1 >15 >2 >25 >3 > 40 > 63 > 100 > 150
EN 10027-1 | EN 10027-2 <15 | £2 <25 <3 <40 | <63 | <100 < 150 | < 250
and
CR 10260

| 10 11 12 13 14 18 17 16 15 15
S185 1.0035

t 8 9 10 11 12 16 15 14 13 13

| 12 13 14 15 16 20 19 18 16 15
E295° 1.0050°

t 10 11 12 13 14 18 17 16 15 14

| 8 10 11 12 16 15 14 12 11
E335° 1.0060°

t 6 8 9 10 14 13 12 11 10

| 4 6 8 11 10 9
E360° 1.0070°

t 3 5 7 10 9 8 6

a

the values apply for the direction parallel (1) to the rolling direction.

C

These steels are normally not used for channels, angles and sections.

For plate, strip and wide flats with widths > 600 mm the direction transverse (t) to the rolling direction applies. For all other products
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Table 9 - Mechanical properties - impact strength KV longitudinal for flat and long products *

Designation Tempe- Minimum energy (J)
rature Nominal thickness
in mm
°C
According According <150 > 150 > 250
EN 10027-1 EN 10027-2 ab <250 <400
and b ¢
CR 10260
S235JR 1.0038 20 27 27 -
S235J0 1.0114 0 27 27 -
S235J2 1.0117 -20 27 27 27
S275JR 1.0044 20 27 27 -
S275J0 1.0143 0 27 27 -
S275J2 1.0145 -20 27 27 27
S355JR 1.0045 20 27 27 -
S355J0 1.0553 0 27 27 -
S355J2 1.0577 -20 27 27 27
S355K2 1.0596 -20 40° 33 33
S450J0° 1.0590 0 27 - -
a For nominal thicknesses £ 12 mm see 7.3.2.1 of EN 10025-1:2004.
For sections with a nominal thickness > 100 mm the values shall be agreed.
See option 28.
¢ The values apply to flat products.
4 This value corresponds with 27J at - 30 °C (see Eurocode 3).
¢ Applicable for long products only.

Copyright British Standards Institution
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Table 10 - Technological properties for flat and long products of steel grades and qualities with values
for the impact strength

Designation Suitability for
According According Cold Cold roll Cold drawing
EN 100271 EN 10027-2 flanging forming
and
CR 10260
S235JRC 1.0122 X X X
S235J0C 1.0115 X X X
S235J2C 1.0119 X X X
S275JRC 1.0128 X X X
S275J0C 1.0140 X X X
S275J2C 1.0142 X X X
S355JRC 1.0551 - - X
S355J0C 1.0554 X X X
S355J2C 1.0579 X X X
S355K2C 1.0594 X X X

Table 11 - Technological properties for flat and long products of steel grades with no values for the

Copyright British Standards Institution

Reproduced by IHS under license with BSI - Uncontrolled Copy
No reproduction or networking permitted without license from IHS

impact strength

Designation Suitability for cold
drawing

According According
EN 10027-1 EN 10027-2
and
CR 10260
E295GC 1.0533 X
E335GC 1.0543 X
E360GC 1.0633 X

Not for Resale
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Table 12 - Minimum recommended value of the bend radius for cold flanging of flat products
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Designation Bending Minimum recommended inside bend radius ° for nominal thicknesses in mm
direction
According According >1 >1,5 >25 >3 >4 >5 >6 >7 > 8 >10 >12 >14 > 16 >18 > 20 > 25
EN 10027-1 | EN 10027-2 <15 <25 |[<3 <4 | <5 | <6 <7 <8 <10 | <12 | <14 | <16 | <18 | <20 | <25 | <30
and
CR 10260
S235JRC 1.0122 t 1,6 2,5 3 5 6 8 10 12 16 20 25 28 36 40 50 60
S235J0C 1.0115
S235J2C 1.0119 I 1,6 2,5 3 6 8 10 12 16 20 25 28 32 40 45 55 70
S275JRC 1.0128 t 2 3 4 5 8 10 12 16 20 25 28 32 40 45 55 70
S275J0C 1.0140
S275J2C 1.0142 I 2 3 4 6 10 12 16 20 25 32 36 40 45 50 60 75
S355J0C 1.0554 t 2,5 4 5 6 8 10 12 16 20 25 32 36 45 50 65 80
> S355J2C 1.0579
é S355K2C 1.0594 I 2,5 4 5 8 10 12 16 20 25 32 36 40 50 63 75 90

@t transverse to the rolling direction.

I: parallel to the rolling direction.

b

The values are applicable for bend angles < 90°.
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Table 13 - Cold roll forming of flat products

Copyright British Standards Institution

Designation Minimum recommended inside bend radii ® for nominal
thicknesses (f) in mm
According According t<4 4<t<6 6<t<8
EN 10027-1 EN 10027-2
and
CR 10260
S235JRC 1.0122
S235J0C 1.0115 1t 1t 15t
S235J2C 1.0119
S275JRC 1.0128
S275J0C 1.0140 1t 1t 15t
S275J2C 1.0142
S355J0C 1.0554
S355J2C 1.0579 1t 15t 15t
S355K2C 1.0594
@ The values are applicable for bend angles < 90°.

Reproduced by IHS under license with BSI - Uncontrolled Copy
No reproduction or networking permitted without license from IHS

Not for Resale
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Annex A
(informative)

List of corresponding former designations
Table A.1 - List of corresponding former designations

SHI WOy 8suadl| noynm papiwiad Buppomiau Jo uoonpoidal oN
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Designation according Equivalent former designations in
EN 10025-2:2004 IAccording According Germany |France United  [Spain Italy Belgium [Sweden Portugal  |Austria Norway
EN 10025:1990 EN 10025:1990 |according Jaccording to [Kingdom [according tojaccordingfaccording  tojaccording |according [according [according
+A1:1993 to NF A 35-501 Jaccording [UNE 36-080 |[to NBN A 21-101 [to SS 14jto NP 1729jto M 3116 [to numberi
DIN 17 100 to UNI 7070 followed byj steel grade
BS 4360 number
steel grade
S185 1.0035 S185 1.0035 |Fe 310-0 St 33 A 33 A 310-0 Fe 320 |A 320 1300-00 |Fe 310-0 [St 320
S235JR  [1.0037 |Fe 360 B St 37-2 E 24-2 Fe 360 B |AE 235-B 1311-00 |Fe 360-B NS 12 120
S235JRG1 (1.0036 |Fe 360 BFU USt 37-2 AE 235 B-FU USt 360 B [NS 12 122
S235JR 1.0038 S235JRG2 (1.0038 |Fe 360 BFN RSt 37-2 40 B AE 235 B-FN 13 12-00 RSt 360 B [NS 12 123
S235J0 1.0114 S235J0 1.0114 |Fe 360 C St37-3U [E 24-3 40 C AE 235 C  |Fe 360 C |AE 235-C Fe 360-C [St360C NS 12124
St 360 CE
i i S235J2G3 [1.0116 |Fe 360 D1 St 37-3N  [E 24-4 40 D AE 235D  |Fe 360 D |AE 235-D Fe 360-D [St360D NS 12 124
S235J2 1.0117  [S235J2G4 |1.0117 _|Fe 360 D2 -
§ S275JR 1.0044 S275JR  [|1.0044 [Fe 430B St 44-2 E 28-2 43 B IAE 275 B Fe 430 B |AE 255-B 1412-00 |[Fe430-B [St430B |NS 12142
“% S275J0 1.0143 S275J0 1.0143 [Fe430C St44-3U [E 28-3 43 C AE 275 C  [Fe 430 C |AE 255-C Fe 430-C [St430C NS 12143
- St 430 CE
N N S275J2G3 |1.0144 [Fe 430 D1 St44-3N [E 28-4 43 D AE 275 D Fe 430 D |AE 255-D 14 14-00 |[Fe430-D [St430D |NS 12143
527542 1.0145 S275J2G4 [1.0145 |Fe 430 D2 - 14 14-01
S355JR 1.0045 S355JR  [1.0045 |Fe 510B - E 36-2 50 B AE 355 B Fe 510 B |AE 355-B Fe 510-B
S355J0 1.0553 S355J0 1.0553 |Fe 510 C St 52-3U [E 36-3 50 C AE 355 C  |Fe 510 C |AE 355-C Fe 510-C [St510C [NS 12153
B B S355J2G3 [1.0570 |Fe 510 D1 St 52-3 N 50 D AE 355D  |Fe 510 D |AE 355-D Fe 510-D [St510D [NS 12153
S355J2 1.0577 S355J2G4 [1.0577 |Fe 510 D2 -
B B S355K2G3 [1.0595 |Fe 510 DD1 - E 36-4 50 DD IAE 355-DD Fe 510-DD
S355K2 1.0596 S355K2G4 [1.0596 |Fe 510 DD2 -
S450J0 1.0590 55C
E295 1.0050 E295 1.0050 |Fe 490-2 St 50-2 A 50-2 A 490 Fe 490 |A 490-2 1550-00 [Fe 490-2 |St490
15 50-01
E335 1.0060 E335 1.0060 [Fe 590-2 St 60-2 A 60-2 A 590 Fe 590 |A 590-2 16 5000 |[Fe 590-2 [St590
16 50-01
E360 1.0070 E360 1.0070 |Fe 690-2 St 70-2 A 70-2 A 690 Fe 690 |A 690-2 165500 |[Fe 690-2 [St 690
16 55-01
i When a product is delivered in the N condition +N shall be added to the designation (see 4.2.2).
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EN 10025-2:2004 (E)

List of national standards which correspond with EURONORMS referenced

NOTE Standards listed in Table B.1 are not supposed to be strictly similar although they deal with the same subjects.
Table B.1 — EURONORMS with corresponding national standards

EURONORM Corresponding national standard in

Germany France United Spain Italy Belgium Portugal Sweden Austria Norway
Kingdom

192 DIN 1025 T5 | NF A 45 205 BS 4 UNE 36-526 | UNI 5398 NBN 533 NP-2116 | SS 212740 | M3262 | -

537 DIN 1025 T2 | NF A 45 201 BS 4 UNE 36-527 | UNI 5397 NBN 633 NP-2117 | SS212750 | - NS 1907
DIN 1025 T3 UNE 36-528 SS 21 27 51 NS 1908
DIN 1025 T4 UNE 36-529 SS 212752

54° DIN 1026-1 | NF A 45 007 BS 4 UNE 36-525 | UNI-EU 54 NBN A 24-204 | NP-338 | - M 3260 | -

ECSCIC 2 SEW 088 NF A 36 000 BS 5135 | - - - - SS 064025 | - -

a

This EURONORM is formally withdrawn, but there are no corresponding EN's.

Until the following EURONORMS are transformed into European Standards, they may be either implemented or reference made to the corresponding national standards
as listed in Table B.1.
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Page2 DIN 17 100

1 Scope

1.1 This Standard applies to steel sections (including
wide flange beams), steel bars, wire rod, flat products
(strip, plate, wide flats) seamless and welded, square and
rectangular hollow sections, forgings and semi-finished
products in the general structural steels named in Tables
1 to 3 which are delivered in the hot formed or normai-
ized condition after praoduction.

1.2 Products from steels according to this Standard are
for use in welded {but see Section 8.4.2), riveted and
screwed structural components. They are not intended
for heat treatment — apart from stress-relieving heat
treatment and normalizing.

1.3 This Standard does not cover the following
products from steels for general structural purposes:
Seamless and welded tubes and precision steel tubes
(see DIN 1626 Part 1 to Part4, DIN 1629 Part 110 Part 4,
DIN 2391 Part 2, DIN 2393 Part 2, DIN 2394, DIN 2395
Part 2, DIN 2395 Part 3,

Steel castings (see DIN 1681),

Cold rolled flat products without coating (see DIN 1623
Part 2, new version in preparation),

Fiat steel products with coatings (DIN Standards in
preparation),

Bright finished steel (see DIN 1652),

Cold rolled sections (see DIN 17 118},

Cold finished steel hoilow sections (DIN Standards in
preparation).

For notes on Standards and standard-type publications
for steeis with adjacent fields of application see the end
of this Standard.

2 Other relevant Standards and documents

DIN 1599 (at present in draft form) -Marking
of steels

DIN 50 049 Certificates on material testings

DIN 50 111 Testing of metallic materials; tech-
nological bending test

DIN 50 114 Testing of metallic materiais; tensile
test on sheet and strip under 3 mm
thick without using an extensometer

DIN 50 115 Testing of metallic materials;

notched-bar impact bending test
Testing of steel; tensile test on
welded joints; pressure welded butt-
joints

Testing of metallic materials; tech-
nological bending test on welded
joints and weld platings; pressure
welded joints

DIN 50 120 Part 2

DIN 50 121 Part 2

DIN 50 124 Testing of metallic materials; tensile
shear test on resistance spot welded,
projection weided and fusion spot
welded joints

DIN 50 125 Testing of metallic materials; tensile

test specimens, directions for their
preparation

DIN 50 145 Testing of metallic materials; tensile

test

Testing of steel and cast steel; con-
version table for Vickers hardness,
Brinell hardness, Rockwell hardness
and tensile strength

Testing of metallic materials; Brinell
hardness testing

Testing of metallic materials; tensile
test on wires without extensometer
measurement

Definitions and classification of
steel grades

Stahl-Eisen-Priifblatt 1805 1)

{Steel-Iron-Test Sheet)
Sampling and preparation of speci-
mens for sample analysis of steels

Handbuch fiir das Eisenhijttenlaboratorium 1)

Vol 2

{Handbook for the Ferrous Metallurgical Laboratory):
The investigation of metallic ma-
terials; Disseldorf, 1966

Volume 5 (Supplement):
A 4.1 — List of recommended arbi-
tration procedures,
B — procedure for sampling
C — analysis procedures; in each case
the most recent edition

DIN 50 150

OIN 50 351

DIN 51 210 Part 1

Euronorm 20

3 Definition

Steels for general structural purposes are unalloyed steels
which are characterized essentially by their tensile
strength and vyield point at ambient temperature and
are used, for example, in building above and below
ground, bridge-building, hydraulic engineering, tank
and bunker construction and in automotive and mech-
anical engineering.

Note: Classification into unalloyed and alloyed steels
is dealt with by Euronorm 20.

4 Dimensions and permissible dimensional
deviations

The nominal dimensions and the permissible dimensional

deviations of the products are to be agreed if possible at

the time of ordering with reference to the relevant

dimensional Standards (see list at the end of this Stan-

dard).

5 Weights

In calculating the weight of all steels covered by this
Standard a density of 7.85 kg/dm3 is assumed.

1) Publisher: Verein Deutscher Eisenhiittenleute
obtainable from: Verlag Stahleisen mbH,
Postfach 82 29, 4000 Diisseldorf 1
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Table 1. Grade classification and chemical composition of the steels

f.)

Chemical compasition in % by wt.

Chemical composition in % by wt.

i Additional
Steel grade Ladle analysis nitrogen Sample analysis
Type C P S N2 colmbining [ P S N2)
Code Material of deoxi- for product thicknesses in mm ¢ e(;mmls for product thicknesses in mm Steel
number Aumber da}'f" ot loast grade
>18 | >30|>40| > 63| >100 o 218 [>30[|>40]> 63| >0
new v?;z; =16 | 530 [S40]|<63|S100 .o'itzaels,m <16 | <30 |=40|<63|=100 o
max. max. max, max.

S133 1.0035 {1.0033 | optional - - - - - - - - - - - - - - - - - - - St 3
st372 [10037| — | optionat |0.17 |0.20 [0.20 [0.20] 0.20 005000500009 - (021 |o25 |025 |02s | 028 0.065}0.065(0.010 st 37-2]
ust 372 [1.0036 [1.0112| U 017 |o020 |o0.20]0,20} 0,20 . lo.050]0.050]0.007 - 021 |0,25 |o0,25 |0.25| 0,25 .. |0.065}0.065]0,009|ust 372
RSt37-2 {1.0038[1.0114| R 017 |07 |o0,17{0.20] 0,20 g 0,050 10,050 [0,000 - 019 019 [0.19]022| 023 | & [0,060]0.060/0.010|Rst37-2
St 37-3 }1.0116 |1.0116 RR 017 0,17 0,17 10,17 017 g 0,040(0,040] - yes 0,19 0,19 0,13 (0,19 ] 0,19 g 0,05010,050 — St 373
St44-2 |1.0044| - R 021 (021 |o021]022] 0,22 g 0,050(0,050 (0,609 - 024 (024 ]0,24 |0.25] 025 % |o.060/0.060[0.010] st 442
5t443 |1.0144| - RR (020 |00 |o0,20[{020| 0,20 | 3 [o.040{0040| - ves (023 023 |023]023|023 { 3 [oosolooso| - | st44.3
s152.33[1.0570{1.0841 | RR  [0.209 |0.204 | 0,22 | 0,22| 0,22 0.040[0,040| - ves 10,226} [0.226) [ 0,24 |0,24 | 0,24 o0solooso| - | sis23
St 50-2 |1.0050 |1.0632 A =5 -9| -8| -8 -5| - ]0.050]0.050[0.009 - - - - - - - o,o‘s_o 0.060{0.010| st 50-2
St 60-2 |1.0060 [1.0542 R -8] -9 -8| -8 -%]| - |o.o0so[o,050]|0,009 - - - - | - - - o,o_so 0,060 0.010 51602
St 702 ]1.0070 |1.0632 A -5) -5 | -5 -§| -5 — ]0,050{0,050]0.009 - - - -~ - - ~ lo.060/0.060{0.010] st 70-2

0.30 % C for 2St 50-2,

1) U rimming, R killed {including balanced steel}, RR special killed

2) 11 is permissible to exceed the maximum value indicated, provided a phosphorous content par 0.001 % N of 0.005 % P below the maximum value indicated is maintained. The nitregen content
may not, howaver, exceed a value of 0.012 % N in the ladle analysis and 0.014 % N in the sample analysis.

3) The content may not exceed 0.55 % Si and 1.60 % Mn in the ladle analysis or 0.60 % Si and 1,70 % Mn in tha sample analysis.
4) Maximum 0.22 % C for steels KSt 52.3 and RoSt 52-3 according to Table 3
S) In the case of steals suitable for bright drawing according to Tabla 3 the following guida values for the carbon contant can be assumed;
0.40 % C for 2St 60-2,
6) Maximum 0.24 % C for stesls KSt 52-3 and RoSt 52-3 according to Tahle 3

0.50 % C for 2St 70-2

£ abed 00L LI NIQ



Table 2. Mechanical and technological properties of the steels in the as-delivered condition and/or condition of treatment according to Section 8.4.1.2

00L £1 NiG v abeg

Mechanical and technological properties 1)
Tensile strength R, Upper yield point R
Steel grade according to Table 1 for product thicknesses in mm for product thicknesses in mm
2 3 > 100 > 16 >40 >63 > 80 > 100
<3 =100 =16 =40 =63 =80 =100
Material N/mm? N/mm?2
Code number number _ ’:73"0 -S40 min.

5133 10035 |310upto5a0] ("290) - 185 1755 - - - -

ug: g;; :-ggg; 235 225 215 205 195

oo U o i ————1360 upto 510|340 up to 470 — , —

RSt 37-2 1.0038 235 225 215 215 215
St 373 1.0116 i o = Y D D =
‘staaz | o004 | |, E I T -

St 44-2 .

410 upto 540 @ 275 265 255 245 235 A
St44-3 1.0144 430upto 580 410upto g e
Ui R I 1 . 5
S152:3 1.0570 510 up to 680 490 up to 630 z 355 345 335 325 315 z

St 50-2 1.0050 490 up to 660|470 upto 610 295 285 275 265 255

S160-2 1.0060 590 up to 770| 670 up to 710 335 325 315 305 295

St1702 1.0070 690 up 10 900 670 up to 830 365 355 345 335 325

1) The values of the tensile test and the bending test apply to longitudinal specimens apart from flat products 2 600 mm width from which transverse specimens are to be
taken.

2) U hot formed, untreated, N normalized. Section 8.4.1.2 applies also.

3) For notched-bar impact specimens with a width of less than 10 mm the specifications according to Section 8.4.1.4 and Fig. 1 apply.

4} The test result is the average value from three tests. Only one individual value may be lower than the minimum average value of 23 or 27 J, and then only by a maximum
of 30 %.

5} This value applies only to thicknesses up to 26 mm.,
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6 Grade classification

6.1 This Standard covers the steel grades listed in Tables | and 2 which are available in the quality groups indicated
there (see Section 7). The steels of quality group 3 differ from those in quality group 2, particularly because they must
meet higher requirements of insusceptibility to brittle failure {see test temperature for notched-bar impact work in Table 2).
They are thus also more suitable for welding (see Section 8.4.2). The higher requirements of insusceptibility to brittle
faifure of steels in quality group 3 necessitate higher requirements in respect of the deoxidation and chemical compo-
sition of these steels (see Table 1).

6.2 Table 3 shows the steel grades which, in addition to the properties stated in Tables 1 and 2, are suitable for forming

{see Sections 8.4.3.2 to 8.4.3.6), and where there are special requirements these steels can be ordered with special code
letters in the code number and their own material number.

7 Designation of the steels

7.1 The full code number of the steel grades can be found in Tables 1 to 3. It consists generally of the code letter St,
the identification number of the steel grade and the reference number of the quality group, e. g. St 62-3.

7.1.1 The code number must be prefixed with the appropriate code letter (U or R) if a particular type of deoxidation is
desired and there is scope for choice in the matter (e. g. USt 37-2 or RSt 37-2).

7.1.2 In the case of steels with particular service properties the code letter given in Table 3 is to be used in the code
number, e, g. QSt 52-3 or RPSt 37-2.
7.13 For the following steels with copper added according to Section 8.4.4.3, code numbers and material numbers have
been specitied: RSt 37-2Cu3 1.0167
St 37-3Cu3 1.0166
St 52-3Cu3 1.0585
UQst 37-2Cu3 1.0164
RQSt 37-2Cu3 1.0170
QsSt 52-3Cu3 1.0587

7.1.4 The as-delivered condition of the products need only be indicated in the code number if it departs from the -
normal type according to Section 8.2. In this case the code letter U must be added to the code number if the product is
to be delivered in the hot-formed untreated condition {e.g. USt 37-2 U) and the code letter N must be added if the
product is to be delivered in the normalized condition (e. g. USt 37-2 N).

7.2 The code number or the material number for the steel grade shall be included in the standard designation for the
product as indicated in the exampies in the dimensional Standards.
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Table 3. Steel grades with special service properties (see Section 6.2)

Steels suitable for Manufacture
Steel grade Folding ') (Q) bright drawing 2) (Z) drop forging 3} (P) section rolling 3} (K) of welded tubes %) (Ro}
according to
Tables 1 and 2 Code Material Code Material Code Material Code Material Code ' Material
number number numbear number number number number number number number
St 33 - - = - = - - - - -
St37-2 - - 25t 37-2 1.0159 - - KSt 37-2 1.0113 - -
USt 37-2 uQst 37-2 1.0121 UZSt 37-2 1.0161 - - UKSt 37-2 1.0124 URoSt 37-2 1.0173
RSt 37-2 RQSt 37-2 1.0122 R2St 37-2 1.0165 RPSt 37-2 1.0172 RKSt 37-2 1.0125 RRoSt 37-2 1.0174
St 373 QSt 37-3 1.0123 251 37-3 1.0168 PSt 37-3 1.0176 KSt 37-3 1.0127 RoSt 37-3 1.0175
St44.2 QSt 44-2 1.0128 251 44-2 1.0129 PSt 44-2 1.0146 KSt 44.-2 1.0148 RoSt 44-2 1.0149
St44-3 QSt 44-3 1.0133 Z5t 44-3 1.0163 PSt 44-3 1.0136 KSt 44-3 1.0137 RoSt44-3 1.0138
S152-3 QSt 52-3 1.0573 25t 52-3 1.0597 PSt 52.3 1.0572 KSt 52-3 1.0575 RoSt 52-3 1.0576
St 50-2 - - 251 50-2 1.0533 PSt 50-2 1.0638 - - - -
St 60-2 - - 25t 60-2 1.0543 - - - - - -
St 70-2 - - Z5t 70-2 1.0633 - - ~ - - -

1) Including suitability for cold bending, cold flanging and cold beading {see Section 8.4.3.2)

2) See Sections 8.4.3.5 and 8.5.4

3) See Sections 8.4.3.6 and 8.5.3

4) Additionally suitable for the manufacture of cold formed hollow sections (see Section 8.4.3.3)
5) See Section 8.4.3.4

L abed Q0L L1 NIQ



Page 8 DIN 17 100

8 Requirements
8.1 Manufacturing process

8.1.1 The meiting process for steel grade St 33 1s deter-
mined by the manufacturer and is not notified.

For steel grades of quality groups 2 and 3 the decision
on melting process is likewise left to the manufacturer,
unless agreed to the contrary at the time of ordering;
the process must, however, be notified to the customer
on request.

8.1.2 The type of deoxidation of the steels is according
to Table 1. In the case of steels St 33 and St 37-2 (but
not in the case of USt 37-2 and RSt 37-2) it is left to the
choice of the manufacturer and is not notified to the
customer.

8.1.3 The forming process is decided by the manufac-
turer, unless otherwise agreed.

8.1.4 Further data on the manufacturing processis noti-
fied only if so agreed at the time of ordering.

8.2 As-delivered condition of the products

8.2.1 Unless otherwise agreed at the time of ordering
the products are delivered in the following conditions:

—~ Plate, sheet and wide flats in the condition indicated
in Table 4,

— Forgings in the normalized condition (N),

— All other products in the untreated, i. e. hot-formed
condition, or in the case of semi-finished products
also in the continuously-cast condition
(see also Sections 7.1.4 and 8.4.1.2).

8.2.2 Normalizing can be replaced by equivalent tem-
perature control during and after hot-forming.

Table 4. Usual as-delivered condition of plate, sheet and
wide flats
{see Sections 8.2.1 and 8.2.2)

As.delivered condition *) for
Steel - .
grade plate and sheet wide flats
for thicknesses in mm thicknesses
in mm

Code > 4,75

number | $4,75|S25 >25 | S26 | >25
St 33 N U U (8] U
St 37-2

USt 37-2

Rstaz2 | M u N U N
St 44.2
St 50-2
St 60-2 N N N N N
St 70-2
St 373
St 44.3 N N N N N
St 52-3
1) N normalized, U hot rolled, untreated

8.3 Chemical compasition

8.3.1 The values in Table 1 apply to the chemical com-
position (ladle and sample analysis}. In addition {except
for steels St 33, St50-2, St60-2, and St 70-2) the

contents of the elements not listed in Table 1 must not
exceed the maximum values given in Euronorm 20
(September 1974 edition).

8.3.2 Verification of the sample analysis data during
the acceptance test must be subject to special agreement.
Such verification does not apply to steels St 33 and
St 37-2.

8.4 Mechanical and technological propsrties

8.4.1 Properties in the tensile test, notched-bar impact
bending test (“impact test”) and bending test

8.4.1.1 In the tensile test according to Section9.5.3, in
the notched-bar impact bending test according to Sec-
tion 9.5.6 and in the bending test according to Section
9.5.5 on specimens taken and prepared in accordance
with the data in Section 9.4 and which are available in
the conditions of treatment indicated in Section 8.4.1.2,
the requirements given in Table 2 must be met.

8.4.1.2° The requirements given in Table 2 apply

in the case of semi-finished products to normalized
reference samples prepared in accordance with Section
9.4.3.1.2,

in the case of wire rod to normalized reference or
deliveries,

in the case of all other products to the usual as-delivered
condition according to Section 8.2.1.

If for usually normalized products the delivery isordered
in the hot-formed untreated condition, the requirements
given in Table 2 do not apply to the as-delivered con-
dition but oniy to normalized reference samples.

Note: In the case of welded hollow sections the strength
values (R, and R,) given in Table 2also apply to the weld.

8.4.1.3 Thickness is taken, in accordance with the data
in Table 2 in the case of simple uniform cross-sections,
as the nominal dimension, in the case of sections the
thickness of that part of the section from which the
sample will be taken {see Figs 2 to 7}, in the case of
other sections with uneven cross-sections the thickness
of the largest flat portion.

In the case of forgings the thickness is to be determined
as appropriate.

8.4.1.4 If as a result of low product thicknesses the
notched-bar impact work (absorbed energy) values can
be verified only on specimens with a width of below
10 mm but at least 5 mm, then instead of the minimum
value of 27 J given in Table 2 the minimum value of the
notched-bar impact work resulting from Fig. 1 for the
relevant specimen width applies.

8.4.1.5 If in the case of products of quality group 3 it
is not possible to carry out a test of notched-bar impact
work (e. g. in the case of thicknesses below 5 mm), an
adequate content of nitrogen-fixing elements is valid as
verification of the required insusceptibility to brittle
failure.

8.4.16 In the case of products made from steels of
quality group 3 in thicknesses of 25 to 50 mm, in
addition to the requirements of notched-bar impact
work for further assessment of insusceptibility to brittle
failure or suitability for welding, the requirements of the
weld bead bend test in accordance with Section 9.5.7
must be met on the basis of agreement reached at the
time of ordering.

s
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Figure 1. Minimum values of notched-bar impact work
with specimens of width between 5and 10 mm.

8.4.2 Suitability for welding

8.4.2.1 Unlimited suitability of the steels for the various
welding processes cannot be guaranteed, since the
behaviour of a steel during and after welding depends
not only on the material but also on the dimensions and
shape of the component and also the conditions it
experiences in manufacture and service 2).

8.4.2.2 Steels of quality group 2 and 3 up to and inciug-
ing St 52-3 (i, e. the steels according to this Standard
with a maximum carbon content of 0.22 % in the ladle
analysis) are generally suitable for arc welding and gas
fusion welding. Here, given the same minimum yield
point, the steels of quality group 3 are preferable to
those of quality group 2, and within quality group 2
killed steels are preferable to rimming steels, particularly
if segregation zones may be encountered during welding.

Depending on welding conditions and conditions in
service, steel St 33 is also suitable, subject to restriction
to arc welding and gas fusion welding. Steels St 50-2,
St 60-2 and St 70-2 are not designed for arc welding
and gas fusion welding.

8.4.2.3 Suitability for flash butt-welding and
gas pressure welding generally exists with all the
steels of this Standard; but it may be necessary in the
case of steels with higher carbon content (St 50-2,
St 60-2 and St 70-2) to carry out reheating after welding.

8.4.2.4 Suitability for pressure welding by other
processes generally exists only with the steels of Table 1
having not more than 0.22 % C in the ladle analysis; it is

DIN 17100 Page 9

also influenced to a great extent by the silicon content
of the steel.

Depending on the carbon content, reheating may be
necessary.

8.4.3 Deformability

8.4.3.1 The steels are suitable for hot and coid forming,
i. e. they must be neither cold-short nor red-short. in the
bending test they must be capable of being bent for 180°
round the mandrel diameters stated in Table 1 without
showing any cracks on the side in tension.

8.4.3.2 Flats up to 20 mm thickness from the steels
with the code letter Q as in Table 3 are supplied with
special suitability for cold bending, folding, cold
flanging or cold beading with internal bending radii in
accordance with Table 5. Flats with rolled-in pattern
cannot be supplied in Q grades.

8.4.3.3 Strip from steels with the code letter K in
Table 3 is delivered in thicknesses up to 8 mm with
suitability for the manufacture of cold rolled sections
on rolled section machines (see DIN 59 413) and in
thicknesses up to 12.5 mm with suitability for the
manufacture of cold forming hollow sections (see
DIN 59 411). The suitability applies to the bending radii
stipulated in DIN 59411 and DIN 59 413. For strip
thicknesses over 8 mm or over 12.5 mm the internal
bending radii according to Tabie 5 apply.

8434 For semi-finished products and flats used for
the manufatfure of tubes in accordance with DIN 1626
Part 1 to Part 4, special agreements should be made in
respect of different conditions of tube manufacture at
the time of ordering. This covers the steel grades of
Table 3 marked with the code letters Ro. .

8.43.5 Steels with the code letter Z in accordance
with Table 3 are delivered with suitability for bright
drawing (see Section 8.5.4).

8.43.6 Steels with the code letter P in accordance with
Table 3 are delivered with suitability for drop forging
(see Section 8.5.3).

2) See aiso DIN 8528 Part 1 and DIN 8528 Part 2 and
also DASt-Richtlinie (DASt-Directive) 009 (issued by
the Deutscher Ausschuss fiir Stahlbau {German
Committee for Structural Steel Engineering);
April 1973) and the “Katalog zur Wahl! der Stahlgiite-
gruppen fiir geschweisste Stahibauten’” (Catalogue for
selecting steel quality groups for welded steel struc-
tures} issued by the Technischer Ausschuss des
Deutschen Verbandes fiir Schweisstechnik, 1964)
{Technical Committee of the German Welding Associ-
ation). (See Explanations)
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9.3.1.2 At the time of ordering further acceptance tests,

in addition to those mentioned in Section 9.3.1.1, may

be agreed, e. g.:

a) in the case of all steels except St 33, St 50-2, St 60-2

and St 70-2, the bending test {which should not, how-

ever, be asked for in addition to the notched-bar

impact bending test),

in the case of products made of steels in quality

group 2 (apart from St 50-2, St 60-2 and St 70-2) and

products made of steels in quality group 3 (unless

already covered under Section 9.3.1.1 b): the notched-

bar impact bending test (see Section 8.4.1.5),

in the case of all steels except St 33 and St 37-2:

sample analysis, if the products are to be delivered

separately by casts (see Section 9.3.3.1),

d} in the case of the products named in Section 8.4.1.6:
the weld bending test.

b

—

—

C

9.3.2 Test unit and number of specimens for sample
analyses

9.3.2.1 The cast is the test unit.

9.3.2.2 Unless otherwise agreed at the time of ordering,
one specimen per cast is to be taken {see Section 9.4.2).

9.3.3 Testunits and number of specimens for mechanical
and technological tests

9.3.3.1 The number of specimens is governed by whether

delivery is on a cast or lot basis. Delivery is

in the case of quality group 2 by lots or casts,
in the case of quality group 3 by casts.

For products of steeis of quality group 2 it must be
agreed at the time of ordering whether delivery shall be
on the basis of casts or lots.

Even when ordering on a lot basis the supplier is allowed
to test by casts if presentation for testing is by casts.

9.3.3.2 The test units are

40 t for testing by casts,

20 t for testing by lots,

or in each case a smaller quantity presented for testing.

In the case of strip with roll-weights above 20 t it is
sufficient to test every second roll.

9.3.3.3 For each test unit and thickness range (see the
scale of thicknesses for the yield pointin Table 2) in order
to verify the values, the following shall be taken

one specimen for the tensile test,

one specimen for the bend test (where this has been
agreed, see Section 9.3.1.2 a) and

where a notched-bar impact bending test has been
agreed, one sample section which must be sufficient to
make six specimens,

9.3.3.3.1 For all tests, in one test unit, the maximum
product thickness may be at most double the minimum
product thickness. Unless otherwise agreed at the time
of ordering the samples are to be taken from a product
of average thickness,

93.3.3.2 In the case of flats from steel of quality
group 3, agreement can be made to carry outa test for the
notched-bar impact work on each sheet or on each roll.

9.3.3.4 For the notched-bar impact tests three speci-
mens are to be taken from the test piece according to
Section 9.3.3.3. The test is confined to these three speci-
mens if their results conform with the values in Table 2.
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933.5 If the carrying out of a weld bending test is
agreed, one single specimen is to be taken per cast.

9.4 Sampling
94.1 General

The points from which the specimens are taken shall be
so situated in the workpiece 3s to give the clearest
possible indication of the properties throughout the
cross-section and the length,

9.4.2 Specimens for the sample analysis

The specimens for testing the chemical composition
in the piece shall be taken according to Stahl-Eisen-
Priifblatt 1805 (Steel-lron Test Sheet) 1),

9.4.3 Specimens for the mechanical and technological
tests

9.43.1 Position of the specimens

9.43.1.1 For the tensile test and the bend test the
samples must be taken longitudinally (parallel to the
rolling direction) from the finished products except in
the case of flats of 2 600 mm width, from which trans-
verse samples must be taken.

For the notched-bar impact bending test the samples
should in principle be taken longitudinally from the
product.

In particular the data in Section 9.4.3.2 apply.

9.4.3.1.2 In the case of semi-finished products reference
samples of maximum 20 mm square should be made
from the product where possible by hot forming over
the whole cross-section and then normalized.

In the case of semi-finished products for forging purposes
larger sample cross-sections can be agreed.

9.43.13 In the case of semi-finished products which
are subject to further heat treatment, mechanical tests
can be omitted; the required delivery must then be
assessed according to the chemical composition of the
casts. Only if there is doubt about them or if verification
of the properties has been expressly agreed at the time
of ordering, are specimens to be tested in accordance
with Section 9.4.3,1.2. The tensile strength can also be
estimated from the hardness test {see Section 9.5.4).

9.43.2 Points from which samples are taken
9.43.2.1 Specimens for the tensile test

9.43.2.1.1 In the case of sections the specimens
should be taken from the points shown in Figs 2 to 7,
preferably from the flange, the longitudinal axis of the
specimens being situated at about one-third of the way
from one of the edges to the axis of the section. When
test bars are taken from channel sections it is permissible
for the specimens to be moved away from the radius
region and into the flange.

9.43.2.1.2 In the case of steel bars and wire rod up to
25 mm thickness or diameter, the test piece shall be
removed in such a way that it can be used as a specimen
with the minimum amount of machining. In the case of
thicknesses or diameters over 25 and up to 40 mm, the
specimens can be taken from the cross-section in any
way whatever. In the case of steel bars over 40 mm thick
the test bars shall in principle be taken from a point
one-third of the way between the surface or edge and
the longitudinal axis — starting from the surface or edge
— or as near as possible to this point {see Figs9to 11),

1) See page 2

{20:

I -
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In the case of wire rod, the specimen is to be taken at a
point sufficiently far away from the end of the coil. In
arbitration tests the minimum distance of the specimen
from the end of the coil as shown in Table 6 applies.

Table 6. Position of specimens when testing wire

Diameter of wire rod Distance
{or diameter of the circle equal from the ends
in areal of the coil
mm m
min
Z 5 =65 5
> 6,5 5125 4
>125 5175 3
>175 522 2
>22 =527 1.5
>27 S30 1

9.4.3.2.13 In the case of flats = 600 mm in width the
test pieces shall generally be taken in such a way that
they are positioned half-way between the longitudinal
edges and centre line {see Fig. 12).

9.4.3.2.1.4 In the case of strip the test piece shall be
taken from the outer turn at an adequate distance from
the end of the strip. in the case of hot rolled strip below
600 mm in width the test pieces shall be taken at a
distance of approximately 1000 mm from the end of the
strip and of one-third of width of the strip from the edge.

9.4.3.2.1.5 In the case of hollow steel sections the
specimens must be taken outside the area of the weid
as shown in Fig. 13,

9.43.2.16 When flat specimens are taken for the tensile
test, then for products up to 30 mm thick both rolled
surfaces should generally be left on the specimen. On
rectangular specimens of products over 30 mm thick at
jeast one rolled surface should be retained. Round speci-
mens are permitted but should be provided only when
the thickness exceeds 30 mm; the specimens should then
be taken in such a way that their axis lies one-third of
the distance between the surface and the centre — starting
from the surface — or as near as possible to this point.

9.43.2.2 Specimens for the bending test

The points from which the specimens shouid be taken
for the bending test are given in Section 9.4.3.2.1. The
specimens used should, if possible, be of the full thickness
of the product. In the case of product-thickness above
30 mm the specimens may be machined down on one
side {see Section 9.5.5).

9.4.3.23 Specimens for the notched-bar impact bending
test

The points from which the specimens should be taken
for the notched-bar impact bending test are given in
Section 9.4.3.2.1. One side of the specimen should be
placed as close as possible to the rolled surface. The
notch should be made perpendicular to the rolled
surface {see Fig. 8}.
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9.43.3 Machining of test pieces and specimens

9.4.3.3.1 Deformation shall be avoided as far as possible
when cutting out the specimens; if guillotines or
flame cutters are used an adequate allowance must be
left for machining off. If the hardening induced by
flame cutting does not permit machining, heating to not
more than 550 °C is permissible. Rolled steel test pieces
deformed by bending or twisting shall principally be
cold-straightened. If the amount of deformation is 100
severe for cold-straightening, the straightening can be
done hot in the case of material to be delivered normal-
ized, but the temperature must not exceed 520 °C.

9.4.3.3.2 During preparation of the specimen it is
important to avoid any cold working or temperature
rise which would impair on the specimens properties
differing from those of the products as-delivered.

9.5 Test methods to be applied

9.5.1 The chemical composition shall be tested
by the method described by the Chemists’ Committee
of the Verein Deutscher Eisenhiittenleute {Association
of German Metallurgists) {see Section 2).

9.5.2 The mechanical and technological tests are to be
carried out at room temperature (about 20 °C} unless
a lower temperature is specified for the notched-bar
impact tests.

8.5.3 The tensile test is to be carried out according
to DIN 50 145.

9.53.1 Normally the tensile test shall be carried out
using short proportional bars with gauge lengthL, =5d,
{for rectangular specimens L= 5.65 «Vcross-section)
according to OIN 50 125, for wire rod & 6 mm diameter
according to DIN 51 210 Part 1. in borderline cases and
tfor arbitration tests the use of these specimens — with
the exception of flats according to Section 9.5.3.2 — is
mandatory.

95.3.2 On flats with less than 3 mm thickness the
tensile test must be carried out with a specimen of gauge
length L, =80 mm and width b, = 20 mm according to
DIN 50 114,

9533 in addition to the specimens according to
Section 9.5.3.1 it is permissibie, in the routine testing of
flats, to use flat specimens which are easier to prepare
with a gauge fength of L, = 100 mm for products from
3 to 5mm thick inclusive and of L, =200 mm for
products over 5 mm thick.

The maximum width for product

of specimen may be thicknesses

up to 60 mm_ over 3upto 10 mm
up to 50 mm over 10 up to 25 mm
up 10 35 mm over 25 up to 50 mm

up to 20 mm over 50 mm.

In such cases the minimum elongation at fracture
obtained must be that evaluated from the figures in
Table 2 multiplied by the conversion factors in Table 7.
In case of doubt and for arbitration tests only, the results
obtained from a bar with L, = 5d,, must be used.

Table 7. Conversion factors for elongation at fracture

Conversion factor for tensile specimen cross-sections
in mm

length] yp | 26 | 101 | 226 | 401 | 626 | 90"

Gauge

1601 | 2501

to | to to to (<] to to to to
mm | 25 |100| 225 | 400 { 625 | 900 | 1600| 2500 | 3600
300 |0.7108{ 09 |10 {11 i12] - | -~ 1 -
200 o,7|o,7 08 {08 |09} 08 | 1.0 11 1.2

No te: The following example is given to illustrate the
use of the conversion factors. From Table 2 an RSt 37-2
steel plate 4 mm thick must show an elongation at
fracture of not less than 24 % for L, = 5d, /faspecimen
with a cross-section of 4 mm X 30 mm = 120 mm2 /s
used then the elongation at fracture for a gauge length of
L, =100 mm must be not less than 24 X 0.9 = 21.6 %.

954 As an approximation the tensile strength can be
derived from the Brinell hardness which is determined
according to DIN 50 351 by using the comparison table
in DIN 50 150. For acceptance purposes, however, the
tensile test remains the criterion.

9.5.5 The bending test is to be carried out according
to DIN 50 111. During the test the specimen is placed
so that the side with the rolling skin lies in the tension
zone.

9.56 The notched-bar impact bending test
{"impact test”) on ISO V-notch specimens is to be
carried out according to DIN 50 115 (see Section 8.4.1.5).

85.7 For the welding bend test a specimen (see
Fig. 14) of the same thickness as the product is provided
in the middle with a 6 s long semi-circular longitudinal
groove, with a diameter of 4 mm. In the case of products
with webs, lips etc., the parts projecting out of the
plane of the specimen must be machined off prior to
welding; in this case the longitudinal groove is made in
the unmachined side. The groove is then filled in with
a suitable filler metal {5 mm diameter) at about 20 °C in
a single run; the bead is not machined off. No further
alteration may be made to the specimens after welding.
For the bending test the specimen is placed in the
bending jig in such a way that the welding bead lies in
the tension zone (see Fig. 15).

' 6s +300 unmachined
side
j——§3S ——l /
Sr i R
8 1T — TS S At B
{ /
Direction of rolling
5= 250 50
Figure 14. Specimen for the welding bend test
L.
j
3s 8
L
©
——————————————— N
[
L)

s

Figure 15. Welding bend test

Rotatable roliers

in the welding bend test rolled products must show a
tough deformation fracture (not a brittie fracture}. The
bending angle at which the first evidence of cracking
appears in the weld shall be noted in the test record. The
test shall be continued to failure or at least to a bending
angle of 90°. A (brittle) fracture without deformation is
when the specimen material fails to hold after cracks
occur in the weld metal. When the first signs of cracking
appear, cracks extending from the weid no further than
20 mm into the material shall be disregarded. Obvious
welding defects shall not be classed as failures.

.,
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9.5.8 For testing suitability for welding by pressure in
special cases, the tests according to DIN 50 120 Part 2
and DIN 50 121 Part 2 are used for butt welds: for
resistance spot welded joints the tests according to
DIN 50 124 are used.

9.56.9 The surface condition shall be checked by
visual inspection, i. e. without special optical aids.

9.6 Retests

9.6.1 Test results which are due to incorrect removal
and preparation of the specimen, to deficiencies in
testing or to an accidentally, closely defined defect in a
specimen shall be disregarded.

9.6.2 If the unsatisfactory resuit of a test is due to
incorrect heat treatment of the products, the heat
treatment can be carried out again, whereupon the
entire test must be repeated.

9.6.3 |If the specimens are satisfactory but do not meet
the specified requirements the procedure adopted shall
be as follows:

9.6.3.1 If the tensile specimen, bending specimen or
welding bend test specimen is unsatisfactory then —
except in the case of strip and wire rod ~ the piece
from which the specimen was taken shall be rejected.
The test shall be repeated on one specimen from each of
two different pieces from the same test unit and both of
these must satisfy the requirements.

9.6.3.2 If the results of the three notched-bar specimens
tested do not meet the requirements, then three further
specimens are taken from the test piece according to
Section 9.3.3.3 and tested. The average from the six
individual tests must then meet the requirements. Of the
six individual values only two may lie below the required
minimum value, of which no more than one individual
value shail differ from the minimum vaiue by more than
30 %.

It the results of this retest are unsatisfactory — except in
the case of strip and wire rod — the piece which has been
tested is rejected and two further pieces from the same
test unit of the same or immediately following smaller
thickness are tested. If one of these pieces fails to satisfy
the requirements, either the test unit shall be rejected or,
subject to special agreement, the remainder of the test
unit shall be tested piece by piece.

9.6.3.3 in the case of strip and wire rod the retest speci-

mens must be taken from the rolls or coils to which-

objection is made, after cutting off a further length.

9.6.3.4 The manufacturer reserves the right to subject
rejected pieces or test units to heat treatment and to
present them again for testing.

10 Marking

10.1 If specially agreed at the time of ordering, marking
of the products can be carried out and in this connection
the stipulations of DIN 1599 {Preliminary Standard) are
to be observed. In the case of an acceptance test the
marking described in Section 10.2 is taken as agreed.

10.2 The marking generally consists in the case of 5t 33
of the code number for the steel grade and the mark of
the manufacturing works,

in the case of steels of quality groups 2 and 3 the above
details plus the heat number (if supplied on a heat basis)
and where appropriate the specimen number and, when
test certificates or certificates of acceptance are issued,
the inspector’s mark.
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11 Complaints 3)

11.1 External and internal defects may only be objected
to if they impair to an appreciable extent the working
and utilization in a manner appropriate to the grade of
steel and form of product concerned.

11.2 The customer must give the supplier the oppor-
tunity of convincing himself that the complaints are
justified, where possible by submitting the material
objected to, as well as specimens of the material as.
supplied.

Note: After the adoption of DIN 17 010 General
technical conditions of delivery for steel and steel
products (at present in draft form) the stipulations made
therein on complaints apply in each case, even if they
differ from the contents of Section 11 above (see Expia-
nations), '

Dimensional Standards which apply to products made of
steels for general structural purposes

Hot rolled products

DIN 1013 Part1 Steel bars; hot roled round steel
for general purposes; dimensions,
permissible variations on dimension
and form

DIN 1013 Part2 Steel bars; hot rotled round steel
for special purposes; dimensions,
permissible variations on dimen.
sion and form

DIN 1014Part1 Steel bars; hot rolled squares for
general purpose; dimensions, per-
missible deviations on dimension
and form

DIN 1014 Part 2 Steel bars; hot rolled squares for
special purpose; dimensions, per-
missible deviations on dimension
and form

DIN 1015 Steel bars; hot rolled hexagon steel;
dimensions, weights, permissible
variations

OIN 1016 Flat products of steel; hot rolled

strip, hot roiled sheet under 3 mm
thickness, dimensions, permissible
variations on dimension, form and
weight
DIN 1017 Part 1 {Subsequent edition at present in
draft form) Steei bars; hot rolled
flat steel for general purpose,
dimensions, weights, permissible
variations
OIN 1017 Part 2 Steel bars; hot roiled flat steel for
special purpose (in bar drawing mills,
bolt and screw factories etc.),
dimensions, weights, permissible
variations
Steel bars; hotrolled half-round steel
and half-oval steel, dimensions;
weights, permissible variations
Steel bars; hot rolled equal angle
squared-edge steel (LS Steel}, dimen-
sions, weights, permissible variations
Steel bars; hot rolled round-edge
T-bars, dimensions, weights, permiss-
ible variations, static values

DIN 1018
DIN 1022

DIN 1024

3) For Expianations of this complaints clause in quaiity
Standards for iron and steel, see O IN-Mitteilungen
{DIN News), Vol 40 (1961) No. 2, Page 111/112.

/-
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DIN 1025 Part 1
OIN 1025 Part 2
DIN 1025 Part 3
DIN 1025 Part 4
DIN 1025Part 5
DIN 1026
DIN 1027
DIN 1028
DIN 1029
DIN 1542
DIN 1543
DIN 1581
DIN 59 051
DIN 59 110
DIN 53 130
DIN 89 200
DIN 59 410

Steel sections; hot rolled I-beams;
narrow flange I-beams, I[-range;
dimensions, weights, permissible vari-
ations, static values

Steel sections, hot rolled I-beams;
wide flange I-beams, IPB and B
range; dimensions, weights, permiss-
ible variations, static values

Steel sections; hot rolied I-beams;
wide flange I-beams, lightweight
type, IP8l-range;  dimensions,
weights, permissiblevariations, static
values

Steel sections; hot rolled I-beams;
wide flange [-beams, heavy type,
IPBv-range; dimensions, weights,
permissible variations, static vaiues
Steel sections; hot rolled [-beams;
medium flange I-beams, IPE range;
dimensions, weights, permissible
variations, static values

Steel bars; steel sections; hot rolled
round edge channels; dimensions,
weights, static values

Steel bars; hot rolled round edge
zeds; dimensions, weights, permiss-
ible variations, static values

Steel bars; hot rolled round edge
equal angles; dimensions, weights,
permissible variations, static values
Steel sections; hot rolled, round
edge unequal angles; dimensions,
weights, permissible deviations,
static values

Steel plate 3 to 4.75 mm thick {me-
dium plate); thicknesses, sizes, di-
mension and weight variations
{Subsequent edition in draft form}
Flat steel products; hot roiled sheet
and plate from 3 to 150 mm thick;
permissible deviations on dimen-
sion, weight and form

Steel bars; hinge strip profiles; di-
mensions, weights

Steel bars; hot rolled square edge
T-bars with paralte! flanges and webs
(TPS steel); dimensions, weights,
permissible variations

Steel wire rod; dimensions, permiss-
ible variations, weights

Steel bars; hot rolled round steel
for bolts and rivets; dimensions,
permissible deviations on dimension
and form

Flat steel products; hot rolled wide
flats; dimensions, permissible vari-
ations on dimensions, form and
weight

Hollow sections for structural steel
engineering; hot formed square and
rectangular steel tubes; dimensions,
weights, permissible deviations,
static values

Forgings

DIN 2519

DIN 7526

DIN 7526

OIN 7527 Part 1
DIN 7527 Part 2
DIN 7527 Part 3
DIN 7527 Part 4
DIN 7527 Part 6

Steel flanges; technical conditions
of delivery

Steel forgings; tolerances and per-
missible variations for drop fogings
Supplement Steel forgings; toler-
ances and permissible variations for
drop forgings, examples for appli-
cation

Steel forgings; machining allowances
and permissible variations for open-
die forged discs

Steel forgings; machining allowances
and permissible variations for open-
die forged pierced discs

Steel forgings; machiningallowances
and permissible variations for seam-
less open-die forged rings

Steel forgings; machiningallowances
and permissible variations for seam-
less open-die forged bushes

Steel forgings; machining allowances
and permissible variations for open-
die forged bars

.

References to Standards and similar publications for
steels with adjacent fialds of application

DIN

DIN

488 Part 1

5512 Part 1

OIN17 111

DIN 17 115

" DIN17135

DIN 17 140

DIN 17 155 Part 1

DIN 17 155 Part 2

DIN 17 200

DIN 17 210

DIN 21 544

Reinforcing steel; definitions, pro-
perties, identification symbols
Materials for rail vehicles; general
structural steels

Low-carbon unalloyed steels for
boits, nuts and rivets; quality speci-
fications

Steels for welded round link chains;
quality specifications

Non-aging steels; quality specifi-
cations

Wire rod produced from ordinary
steels and unalloyed quality steels;
quality specifications

Boiler plates; technical conditions
of delivery

Boiler plates; quality specifications
for the steels used
Quenched and tempered
quality specifications

Case hardening steels; quality speci-
fications

Steels for mining support sections;
quality specifications

steels;

Stahi-Eisen-Werkstoffblatter (Steel-iron data sheets) )
Weathering structural steels
Weldable fine grained structural steels; quality

087
089

092

specifications

Hot rolled fine grained steels for cold forming;
quality specifications

1) See page 2
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Explanations

Developments in recent years in the field of manufactur-
ing processes for steel and steel products and the revision
of regional and international Standards for steels for
general structural purposes made it necessary to revise
the Septemper 1966 edition of DIN 17 100. The nego-
tiations on the present subsequent edition were conducted
in a working committee composed, in equal numbers, of
representatives of the steel producers, steel processors
and steel users, and extended over a period of almost
three years, The questions discussed in particular detail,
the most important changes from the September 1966
edition of the DIN Standard and the differences from
the regional and international Standards are summarized
below. In the case of the conditions of delivery
mentioned at the end it concerns
Euronorm 25 Steels for general structural purposes
quality specifications (issued by the
European Coal and Steel Community;
current edition November 1972)
and the international Standards drawn up in ISO/TC 17
— steel
ISO 630 Steels for general structural purposes (at pre-
sent in draft form, February 1978)

and

General machinery steels {at present 3rd Rec-
ommendation September 1977, document
1ISO - 17/3 N 307).

ISO 1052

1 Scope and lay-out of the Standard

The new edition of DIN 17 100 appilies, like all the earlier
versions of the Standard, to all the products named in
Section 1.1 which are supplied in the hot-formed or
normalized after finishing condition. The scope was
extended to seamiess and welided square and rectangular
hollow sections,

When the Standard is next revised the proposal deferred
on this occasion must be examined, whether the Standard
should be sub-divided into several parts, each applying
only to singie groups of products, in order to achieve a
better overall view of the stipulations.

2 Designation of the steels

a) The suggestion put forward for discussion, with the
draft of October 1977 for the subsequent edition of
DIN 17 100, to change the code rumbers of the steels,
i.e. to convert the identification number of the
minimum value of the tensile strength into N/mm?2
(instead of kg/mm2), did not receive a majority in the
concluding discussions. Accordingly, the code
numbers were taken over basically unchanged from
the September 1966 version of the Standard. The
decisive point for this resolution, supported mainly
by the users, was that no final decision was taken
in the ISO Committee (TC 17/SC 2) on the stan.
dardized system of designation of steeis to be used
world-wide in future, so that if the need should
arise, a later re-modification of the code numbers in
DIN 17 100 might have become necessary or might be
required in Euronorm 25 and in 1SO-Standards 630
and 1052 (see Table 8).

tn the case of a series of steels, the material numbers
were changed from that used in the edition of Sep-
tember 1966 of DIN 17 100. These changes took
piace on the basis of the new classification of grades,
carried out in the revision of Euronorm 20, into base
steels, high-grade and special high-grade steels, ang
had aiready been announced in DIN-Normenheft 3
(DIN Standards Book 3} (6th edition 1976} and in
the Stahl-Eisen-List (Steei-lron List).

b

-~

3 Classification of the steel grades

The number of steel grades (basic grades) was reducec
from 24 to 11.

Since basic converter steel is no longer produced ir
Germany all steels in quality group 1 were deleted. Ir
the context of the data given in the Tables, therefore.
only quality groups 2 and 3 remained which differ ir
terms of the values for the chemicai composition anc
notched-bar impact work and in the type of deoxidation
as hitherto.

Strength class St 34, which can scarcely be regarded as &
steel for general structural purposes with the range of
application relevant to the other grades, was no longer
taken into account in DIN 17 100, as in the international
Standards,

In addition the introduction of the new strength class
St 44 is in accordance with the international agreements.
It replaces the former grades St 42, to which it is superior
because of the lower maximum values for carbon
content, and St 46, which in the past had not attaineo
any practical importance.

In addition to steels USt 37-2 and RSt 37-2, grade
St 37-2, which was aiready covered in the Qctober 1957
edition of DIN 17 100, was again included without
stipulated type of deoxidation. It can and shouid be
ordered if the user attaches no importance to the delivery
of a material of this strength class with fixed deoxi-
dation tyge.

in the fo|ft;wing Table 8 the steel grades contained in the
present new edition of DIN 17 100 are compared with
the comparable grades according to Euronorm 25 and
according to the new versions of ISO Standards 630 anc
1052 which can be regarded as practically passed.

Table 8. C'omparison of steel grades according to
DIN 17 100 with the steels for general structura!
purpases covered in the Euronorm and in the

1SO Standards
Steel grade Comparable steel grade according to
according to
OIN 17 100 |Euronorm 25| 1SO6302)| 1SO 10523
St 33 Fe 3100 Fe 310-0 -
(St 371 9) Fe 360-A Fe 360-A -

St 37.2 - Fe 3650-8 5) -
USt 37-2 Fe 360-BFU Fe 360-8 -
ASt 37-2 Fe 360-BFN Fe 360-8 5) -

St 37-3U Fe 360-C Fe 360-C -

St 373N Fe 360-D Fe 360-D -

- Fe 430-A Fe 430-A -

St 44.2 Fe 430-8 Fe 430-8 -

St44-3 U Fe 430-C Fe 430-C -

St 44-3 N Fe 430-D0 Fe 430-0 -

- Fe 510-8 Fe 510-B -

St52-3U Fe 510C Fe 510-C -

St S2.3 N Fe 510-0 Fe 510-0 -

{St 50.1}) 9 Fe 490-1 - -

St 50-2 Fe 490.2 - Fe 490.2

{St 60-1) 9) Fe 5901 - -

St 60-2 Fe 590-2 - Fe 590.2

St 70-2 Fe 690-2 - Fe 690-2

1) November 1972 edition

2) Current 1SO Draft {1SO/DIS} February 1978

3} New version of ISO/R 1052 — 1969, current docu-

ment 17/3 N 307 of September 1977

4) No longer cavered in the present edition of DIN 17 100

5) The type of deoxidation can be agreed at the time of

ordering
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Table 3 gives a survey of the steel grades with special
service properties {see also Section 8.4.3).

By comparison with the September 1966 edition of the
DIN-Standard, this edition also contains the grades
which are suitable for rolled section shaping and for the
manufacture of cold forming hollow sections with their
own code letter (K) and their own material number.

4
a)

b)

Properties of the steels
Chemical composition

Starting from the proposals of the steel manufac-
turers, an extensive adjustment of the stipulations on
chemical composition (see Table 1) to the corre-
sponding values of Euronorm 25 was carried out in
the draft of October 1977 for the new version of
DIN 17 100. Some of the modifications associated
with this were disputed in the concluding discussions.
The users objected mainly to the planned raising, for
steel RSt 37-2, of the maximum value for the carbon
content to 0.20 % (ladle analysis) in the case of
praduct thicknesses over 30 mm, which in their view
meant a restriction of the suitability for welding, The
manufacturers emphasized that with the basic oxygen
steelmaking process, which is the mast commonly
used in steelmaking today, because of the low content
of accompanying elements high carbon contents are
orovided for or, — thereby increasing production
costs — additions of manganese should be made in
order to achieve the required mechanicai properties.
Finally the limiting thickness of 40 mm was agreed,
above which a maximum vaiue of 0.20 % C is permiss-
ible; in Euronorm 25 this limiting thickness is 16 mm.

The other most notable alterations are the lowering
of the maximum values for the phosporous and
sulphur content in each :ase to 0.040 % for steeis of
quality group 3 and the raising of the nitrogen content
to 0.009 % for the killea steels of quality group 2.
The differences between the permissible maximum
values for the ladle analysis and the sample analysis
which were stipulated in the September 1966 edition
of the Standard even after the experiences with ingot
weights up to 6 tonnes, had to be partly enlarged
because of the larger ingot weights common today.

Lengthy discussions arose from the proposal, made
by some representatives of the users and the testing
institutions, to define more precisely the additions of
nitrogen — fixing elements in the case of the steels of
quality group 3 depending on type, or to limit their
level, in order to ensure that the suitability for weiding
— for instance in the supply of degraded fine-grained
steels for structural purposes with a higher yield
point — is not impaired, la this connection it was
agreed to define the steels for general structurai
purposes according to DIN 17 100 as unalloyed steels
in the meaning of Euronorm 20 (see Sections 3 and
8.3.1). The representatives of the steel producers
declared that more far-reaching stipulations were on
the one hand not possible, for manufacturing technical
and economic reasons, but on the other hand not
necessary, since with the limits set by Euronorm 20
for the chemical composition it could be assumed
that the suitability for welding would not be impaired.

Mechanical and technological properties

The values for the mechanicai and technological
properties in Table 2 were converted to the inter-
national system of units (Si), «. e. to N/mm2 (instead

¢

—

of kg/mm32)} for the tensile strength and the yield
point and also to J {instead of kgm/cm2) for the
notched-bar impact work. According to the worid-
wide standardized ruies agreed in 1SO/TC 17, the
conversion of kg to N took place by multiplication
with the factor 9.81 and rounding up of the values
to the nearest final figure O for the tensile strength
and to the nearest final figuresQ or 5 for the yield
point. The figures for the notched-bar impact work
in the case of DVM or aged DVMF specimens were
deleted, the values in Table 2 now reiate only to the
internationally customary V-notch specimen with
the special rule according to Section 8.4.1.4 for
specimens from products with a thickness of less
than 10 mm.

The most significant change compared with the
previous stipulations is the more extensive graduation
of the minimum values for the yield point with the

product thickness taken over from. Euronorm 25. It .

leads, by comparison with the 1966 edition of the
Standard, to a lowering of the values for grades
St 37, USt37-2, StS50-2, St60-2 and St 702 in
thicknesses above 63 mm. The users regarded this as
a significant restriction of the range of application of
the steels and suggested that constant values for the
thickness range 40 to 100 mm shouid be given as
before. The steelmakers emphasized that the depen-
dence of the vield point on thickness in the case of
steets of constant chemical composition was due
1o technical factors and the new graduation of the
values was objectively more accurate than the pre-
vious rute. The values demanded by the users could
be achieved only with the addition of alloying elements
such as manganese. The steps, however, led basicaily
to a change in the steel grades and to an increase in
manufacturing costs.

Finally, in the present new edition the stipulations of
Euronorm 25 waere included except in the case of
products of steels RSt 37-2 and St 37-3, for which
the previous graduation of the yield point values as a
function of thickness was retained.

" Suitability for welding

After long discussions the figures relating to the
suitability of the steeis for weiding {see Section 8.4.2)
were in principle adapted to the stipulations in the
September 1966 edition of the Standard (Section 7.4.3
in that edition). Suggestions for an extension of the
stipulatians by notes on the possible influence of
alloying elements present, and thus in certain circum-
stances special steps which might become necessary
when welding, were initially disregarded, because
such data cannot clearly describe the subject with the
brevity required in quality Standards and tend to lead
to the creation of uncertainty amongst users. In this
connection, however, it was agreed to deal with the
whole problem — area again during the revision of
OIN 8528 Part 2 which will in any case be rendered
necessary by the new version of OIN 17 100, The
discussions are to be conducted in a joint committee
of the Normenausschuss Eisen und Stahl (Standards
Committee Iron and Steel) and the Normenausschuss
Schweisstechnik {Standards Committee Welding Tech-

nology}. At the same time a decision will have to be

made whether DIN 8528 Part 2 should be transformed
into a supplement to OIN 17 100.




S Other subject matter in the Standard
a) The other contents of this new version of DIN 17 100

b

were essentially in line with the stipulations of the
earlier September 1966 edition. Changes or additions
in the lay-out took place on the basis of the guidelines
laid down in DIN 820. In addition an attempt was
made to give a better overall view of the applicable
properties by extending Tables 1 and 2.

The stipulations in Section 11 on the admissibility
and settling of complaints were initially unchanged.
However discussions are taking place at this time on
this problem-area in the context of the negotiations
on the first edition of DIN 17 010 General technical
conditions of delivery for steel and steel products
(at present Draft 08. 1978}, the results of which are
to be taken into account as an integral part of all
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DIN Standards handled by the Iron and Steel
Committee {FES). After the passing of DIN 17 010
the stipulations made therein will thus in any case
apply aiso to DIN 17 100.

Attention is also drawn to the fact that in the Stan-
dard reference is no longer made to '‘quaranteed’’
properties. In accordance with the recommendations
of the DIN Deutsches Institut fir Normung e. V.
{German Institute for Standardization) the term
“guarantee’ should be avoided for legal reasons in all
DIN Standards on account of the possibility of
consequential legal liability arising from the guaran-
teeing of properties. The steeimakers emphasized
that in their view this would change nothing in the
technical indicative value of DIN Standards.



