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European Standard EN 10 164 : 1993 has the status of a DIN Standard.

A comma 15 used as the dacimal marker.

National foreword

This standard has been prepared by ECISS/TC 10,

Tha rasponsible German body involved in its preparation was the Normsenausschufl Eisen und Stahl (Steel and Iron
Standards Committee), Tachnical Committee Sighie fur den Stahibay.

Tha present standard covers structural steel that is raquired to have improvad deformation properties perpendicular to

the surface of the product, and is intanded to supplemant the requirements already laid down in other relevant uality
standards.

In keeping with the specifications given in Stahi-Eisen-Liefarbedingungen (Iron and steal delivery conditions) SEL 086
(March 19B8 edition), issued by the Versin Deutscher Eisenhittenteute (Seciaty of German Ferrous Metallurgists), this
standard specifies three quality classes as a function of the ameunt of reduction of area based on tensile tasting (ramealy,
15, 25 and 356 %), and specifies the same reaquirements as SEL 098 with regard to ultrasonic testing,

Standards referred to
See Normative raeferences.
Previous edition

DiIN 50 18¢; 07.89.

Amendments

In comparison with the July 1989 edition of DIN 50 180, the following amendments have been made.

a) tmproved dafarmation properties perpendicylar to the surface of the product are now characterized by a measure
of the reduction of area and by ultrasenic testing. determination of these properties having baen brought into line with
SEL 096.

b} Soma of the specifications given for sampling and the preparation and size of test pieces have boen ravised.
¢} The symbols dencting test piage shape are no longer inctuded,

SMS Schieemann-Siemag AG. {acc. to DI reference sheet 3)

In case of changes this printout is not taken into aceount!
Besides this s a copy and orty for in-house purposes of
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Editor's note

This standard reproduces the official text of the English version of EN 10 164 as issued by CEN. In its preparation for
publication as DIN EN 10 164 (English version), certain points have been noted which we consider to ba in naad of correction.
These have heen marked *). The suggested amendments are given below and will be forwarded to the raspansible CEN
Secretariat for ils consideration.

In presentation, arthography, puncluation gnd hyphanation, the aim has been 1o implemant tha PNE Rules consistently.
Obvious errors {e.g. redundancias and omissions) have been rectified withou! further reference.

Suggested amendments

! For ease of comprehensian, the second sentence of subclause 3.2 showld be amended to raad: ‘In the aven! ... optians,
the material shall be supplied in accordance with the general raquiremeants specified here.’

2 It showid be noted thal the last sentence of subclause 6.3.2 does not appear in the German version.

3 By way of corraction, the secand senteace of subclause 6.5 should be amended to read. 'These twa products shall satisfy
the requirernents specified in this Evropean Standard,’

4 To avoid confusion, the title of subclause 6.6 showld be amendsd to read. Invalid test resufts’ and the associated

subolause: 'The specifications of EN 10 021 shall apply with regard to tes! results which are to ba deemed invalid, A fracture
in the wald or in the heat-affected zone shall also be reason 1o consider the test invalid,'
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Foreword

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

This Eurgpean Standard replaces
EURONORM 184-83 'Steel flat products with specified through thickness proparties; technical dehivery conditions’.
Within the framewaork of the European Committes for Irgn and Steel Standardization (ECIS5S5) programme, TC 10 was assigned

the task of revising the above EURONORM, which dealt only with flat products, and of preparing a mare comprehensive
European Standard.

At its meating in September 1991, ECISS/TC 10 approved the prasent documant and agreed to submit it to Formal Vote, The

folowing countries wara representad at that meeting: Austria, Balgium, Denmark, Finiand, France, Germany, Italy,
Luxembourg, the Netherlands, Sweden and United Kingdam,

This European Standard shall be givan the status of a national standard. either by publication of an identical taxt or by
endorsement, and conflicting national standards withdrawn, by Decerntier 1983 at the latest.

tn accordance with the CEN/CENELEC tnternal Regulations, the following countries are bound ta implerment this European
Standard:

Austria, Belgium, Denmark, Finland, Franca, Germany, Greace, [celand, Iretand, Haly, Luxernbourg, Metheriands, Norway,
Portugal, Spain, Sweden, Switzerland and United Kingdam.

Introduction

Steel plate, strip, wide flats and sectians normally have deformation properties perpendicular to the surface ('through
thickness', for short) which are ditierant from those paralie! to the surface. This anisatropy may lead to difficuities (e.g.
lamellar tearing) in welded structures.

It i=, however, possible to imprave the through thicknass properties by means of additional procedures during steelmaking.
Threugh thickness properties are characterized in this standard by spacified minimum values for reduction of area,
established during tensite testing.

There is no direct relationship between these valuas and the intagrity of structuras, because the risk of lamellar tearing is

atso affected by the type of structure, weld dasign and welding procedura. The minimum values for regduction of area

spacitied in this standard cannot therefore by themselves be regarded as ensuring safety against occurrence of lamellar
tearing.

Hawever, the reduction of area is a good general guide to lamellar tear resislance, i.e. the risk of lameliar taaring decreases
with increased reduction of area during tensile tasting,

Py




1 Scope

This European Standard spacifies through thickness prop-
arties and associated test methods for steal plate, strip,
wide flats and sections,

This Evropean Standard may be applied as a supplement to
all product standards for plate, strip, wide flats and saec-
tions made from killed steels, except for stainless steal. It
covers products having a thickness between 15mm and
250mm Inclusive, made from =tesl with a specified
minimum upper yiald strength, R, ,,, or proof strength, Rz
= 500 N/mm? for which improved through thickness prop-
arties are required.

The appiication of this Evropean Standard to other thick-
nasses and other steel types shall bea the subject of agras-
rnent at the time of ordering.

Option 1,

2 Normative references

This Eurapean Standard incorporates, by dated or undatad
refarence, provisions from other publications. These nor-
mative referances ara cited at the appropriate places in the
text and the publications are listad hereafter. For dated
refarences, subsequant amendments to or revisions of any
of these publications apply to this European Standard only
when incarporated in it by amendment or revision. For yn-
dated references, the latest edition of the publication
referred to applias.

EN 10 0021 Metallic materials: tensile testing.
Part 1: Method of test at ambiant
temperatore

EN 10021 General technical delivery con-

ditions for steel and steal products

EURONCGRM 160-85" Ultrasonle testing of steael ptate in
thicknasses =z&mm  (reflection
meathod)

ELIHONORM 186-87') Ultrasanic testing of broad flanged
beams with parallel flanges and IPE
beams

3 Information to be supplied by the purchaser
3.1 General

The following information shali be supplied by the
purchaser at the time of ordering:

a] the designation of the steel grads (according to tha
refevant product standard);

) the symbal denoting the quality class (see table 1),

Whare no spacific choice is made by tha purchaser, the
supplier shall consult with the purchaser,

3.2 Options

A number of options is specilied in clause B, In the evant
that the purchaser does not indicate his wish to implemont
any of these options, the supplier shall supply m
accordance with the basic specification. )

4 Designation

Froducts with requirements for improved deformaton pro-
perties perpendicular to the surface of tha product shalf be
designated as follows;
- the designation of the steal grade (according {o the
relevant preduct stangard);

- the number of this European Standard (EN 10 164);

- the symboi denoting the quality class (according to
tabie 1).
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EXAMPLE:

Stesl in accordance with EN 10 113-2, of grade S355N,
with improved deformanian propestias perpandicular to the
surface of the product as specified in EN 10 164, of class
Z25:

Steel EN10113-2-5355N + EN 10 164-225

5 Requirements

5.1 Reduction of area

Table 1 gives minimum values for reduction of area for the
spacified quality clazses.

NOTE: Reduction of arsa (Z) is dafined in
EN 10 002-1:1990 as

(S_‘_S_u) Y 100,
S,

whera

3, is the original ¢ross-sectional area of the

parailel jength;

5, is the lowast cross-sectional area after

fractura,
The purchaser shall select ane of tha quality classes at the
time of ardering.
For plate, strip and wida flats, the minimum values far
reduction of area apply to the whole product.
For sactions, the minimum values for raduction of area
apply to either the flange or the web, depending on where
the samples are taken (zes §,2.3).

Table 1: Quality clazsses and mininum values

for the reduction of aros
Reduction of area, in%
CQuality ¢lass Minimum average Minimum
valua from three | individual valus

tests

Z15 H 10

25 25 15

Zzas 35 26

&2 Uttraszonic testing

Flat products shall undergo ultrasonic testing in accord-
ance with EURONORM 160-85. Sections shail undargo
ultrasonic testing in accardance with EURONORM 186-87
Unlass otherwise agreed at the time of ardering, plate and
wide flats shail meet the requirements of class A in
accordance with EURONORM 160-85, and sections shail
meet the raquwements of class 22 in accordance with
EURONORM 186-87, table 2.
Option 2.
NOTE: Uitrasonic testing does not give an indica-
tron of the susceptibility to lamellar tearing.

') Prior to adoption as Eurgpean Standards, these EURD-
NORMs or carresponding national standards (the list of
which is given in Annex A} may be applied.
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6 Testing
6.1 Tast units

Each consignment shall be subdivided into test units in
accordance with 6.1.1 to 6.1.3.

6.1.1 Shost, plate and coll

The test units for sheet, plate and coil, of quality ctass Z15,
Z25 or 235, are based on the sulfur ¢content as determinad
by ladle analysis, and are given in table 2.

Table 2 Test unita for shest, plate and coil

Test unit for
5> 0005%Y) § = 0,005% 1)
Quality class] Parent plate max. Cast ¥}
or coil %) 401 3
Zi5 Subject to x 5 .
agreement
a5 x - x 5}
Zas * - x 5)

'} Determined by ladle analysis,
%) Coit applies to wide strip, narrow strip and slit strip.

%) Or part thereof in the case of products origing-
ting from the same cast, having undargone the same
heat treatment.

Y} Products having undergona the same heat treatment.

3 Unless otherwise agreed at the time of ordering.
Option 3.

by

] P2

|

]

1

6.1.2 Wide tiats

The test unit for wide flats shall consist of products from
the same cast, having undergone the same heal treatment,
with a total mass of max. 101 for products of nominal thick-
ness < 25mm and max. 20 t for products of nominal thick-
ness = 25 mm,

6.1.3 Sections

The test unit for sections shall eonsist of products fram the
same cast having been subjected to the same heat treat-
ment, with a total mass of max. 40t or part thereof.

6.2 Sarmpling and number of test pieces

6.2.1 One sample shall be taken from each test unit ac-
cording to 6.1, from which six tensile test pleces can be
takan.

8.2.2 For flat products according to 6.1.1 and 6.1.2, the
samiple shall be taken from one end of the product. Thase
sampies shall be takan for ingot cast material on the langi-
tudinal axis of the product, and for continuously cast mate-
rial, they may be taken at the manufacturar's discration
aither on the longitudinal axis of tha product or from ap-
proximately midway between the edge and the longitudinal
axis of the product.

8.2.3 For seclions, the sample shall be taken from one
end of the product. The sample shall be taken from the
flange, uniess otharwise agread af the time of ordering. The
location from which samples are taken is indicated in fig-
ure 1.

Qption 4.

6.2.4 Only three tensile test pieces shall be machined
from the sample, the remaining test pieces being kept in
reserve in the event that ratests are raquired (sae 6.4.2 .1 1o
6.4.2.3).
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Figure 1: Locations from which sampies are to be taken from sections



6.3 Selection and preparation of test pieces

6.3.1 From the sample obtaimed in accordance with 6.2,
three full thickness test pieces shall ba taken. The cross
section of #ach test piece shall pe sufficient to permit the
rerngval of any heat-aftected or work-hardened zone
resulting from machining the test piaces. The balance of
the sample shall be kept 10 rezarve in the avent that retests
are reguired.

6.2.2 From the specimens obtained in accordance with
6.3.1, test pieces with ar without extension pieces shall be
prepared in accordance with the procedures given in
6.3.2.1 and 6.3.2.2, as appropriate,

Extension pieces are:
- mandatory for 15mm < 1 < 20mm,;
- oplional foer 20mm < ¢ < 100 mm;
- not permitted for t = 100mm,
where t the product thickness.

The axis of the test pieces shall ba perpendicular to tha
surface.*)

6.3.2.1 Test pieces with extension pieces (see figure 2}

Prior to any welding, aki rust, scale and grease shall be
removed from the contact surfaces of the specimen.
a) Extension piaces are weided 1o both surfacas of tha
spaciman using friction welding or another suitable
mathod, in such a way as to ensure a minimum heat-
atfected zone.

Page &
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For specimans taken from sections with aon-parailel
surfaces, one surface shall be machined so as to be
parailel to the othar. In the case of | beams with tapered
flanges, the inside surface shall always be machined.

b) The tast piaces shall have the following diameter, d;
d, =6mmori10mmfor t5mm ¢t 5 25mm;
d 10mm for 25mm < ¢ < 100 mm,

where t is the product thicknass.

o
c} The parallel langth of the st piece, L, shall be at
least 1,5 x d_ and shall not exceed 10 mm. The heat-
affected zone shall not lie along length L_.

6.3.2.2 Test piecas without extension pieces (see figures
3 and 4)

a} The test pieces shall have the following diametar, d;:
d, = 6mmfor 20mm < { £ 40 mm;
d, = 10 mm for 40 mm < ¢ £ 250 mm,

where t is the product thickness.

b} The parzilel length of the test piece, L , shall be at
least 1.5 x du and =hall not axcasd 100mm.

¢) For products £ 100 mm thick, the total length of the
test piece, L, shall ba equal to the full pradugt thick-
né&ss, f.

d) For productz = 100 mm and < 250 mm thick, the total
langth of the test piece, L, shall be such that L,
contains the Y thickness position of the product.

r— —— — 7
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Figure 2: Type and preparation of 1ast
pieces with two extension pieces,
where 15mm < t <100 mm

Figura 3: Type and preparation of test
pieces without axtansion pieces,
whare 20 mm < ¢ 5 100 mm

Figure 4: Typs and preparation
of tast pleces withouwt
extension pieces, where
100 mm < ! < 260 mm
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6.4 Testing procedures

6.4.1 Tha tensile test and the determination of raduction
of area shall be carried out in accordance with EN 10 002-1.
The assessment of the resulls shall be based on a
sequential method (as defined in EN 10 021). The resulls
established for three test pieces according to 6.2.4 shall
comply with the values specified in table 1 for the fquality
class ordered,

6.4.2.1 The average value from a set of three test piacas
shall meat the specified requirement. One individual vatue
may be lower than the specified minimum average value,
but not lower than the specified minimum individual vaiue.

6.4.2.2 if the conditions of 6.4.2.1 are not satisfiad, then
an additional set of three test pieces shaii be taken from the
sarme sample and tested. To consider the test unit as con-
forming to this standard, aftar lasting the gecond set, alt of
the following cenditions shall be satisfied:
i} the average valua fram six tests shall be equal to or
greater than the specified minimum average value;
i} not rore than two of six individual valyes shall be
lower than the specified minimurm average valug,
iiiy not more than one of six individual values shall be
lower than the specified minimum individual value.

6.4.2.3 If these conditions are not satisfied, the sample
product shall be rejectsd ana retests carried aut on the re-
mainder of the test unit, if applicable (see §.5}).

6.5 Retesting

Excapt in cases where the test unitis the parent plate or the
coil (see 6.1.1}, a repeat zeries of three tests shall ba
carried out an each of two different preducts fram the re-
mainder of the test unit. These two series of tests shail
maat the requirements.*) In this case, 5.4.2.2 and 6.4.2.3
no longer apply,

Annex A (informative)

If one of these retests does not meat the requiremeants of
this European Standard, the remainder of the test unit shall
be retested, product by product,

Each lested product which does not meet the requirements
shall ba rejected.

6.6 Invalidation of tests*)

The requirements of EN 10021 shall apply with the
addition that a fracture in the weld or in the heat-affacted
Zonm® is alsg a reason for invalidation.

7 Complaints

EN 10021 shall apply in respect of complaints after
delivery and of handlng them.

8 Marking
The product shall be rmarked according to the relevant
product standard and with the quality class {see 5.1).
EXAMPLE:

5355N + I15

9 Options

1} Whether other product thicknesses or steel grades
are apglicable (see clause 1),

2} Whether ultrasonically tested plates and wide flats
ghall meet requiraments othier than those far class A in
accordance with EURONORM 160-85, or whether
sections shall meet requirements other than thosa for
class 22 in accordance with ELRONORM 186-87,
table 2 (sewa 5.2).

3) Wheather ohferent test units are required for flat
products {see table 2, footnate 5).

4) Whather the samples are ta be taken from a position
other than the flange of sections (zee 8.2.3),

List of national standards which correspond to the EURONORMS referred to
Prior to adoption as European Standards, these EURONORMS or a corresponding national standard may be applied.

Table A.1: EURONORMs and related national standards

Correspondmg national standard in
EURONORM Garrmany France United Kingdom Spain ltaly
160 SEL 072-77 NF A (04-305 BS 5996 - UNI-EU 180
186 - NF A C4-308 - —




