INTERNATIONAL ISO
STANDARD 15630-2

Second edition
2010-10-15

Steel for the reinforcement-and
prestressing of concrete '=— Test
methods —

Part 2:
Welded fabric

Aciers pour I'armature-etla précontrainte du béton — Méthofles
d'essai —

Partie 2: Treillis, soudés

—————— Reference number
= — ISO 15630-2:2010(E)

© SO 2010


https://standardsiso.com/api/?name=713f0becedf73d9dfca402217ffcc4ab

ISO 15630-2:2010(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2010

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or
ISO's member body in the country of the requester.

ISO copyright office

Case postale 56 ¢ CH-1211 Geneva 20

Tel. +412274901 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

ii © ISO 2010 — Al rights reserved


https://standardsiso.com/api/?name=713f0becedf73d9dfca402217ffcc4ab

ISO 15630-2:2010(E)

Contents

oY =TT o PR
0o T [0 4 o] o P
1 — Scope

2 Normative referenCes ... e S
3 L0 1] o e 3 SSRRR S0 IP oS
4 General provisions concerning test pieCes.........ccccvcveirrircrcirnnrcscrn e GG e
5 Tensile teSt ... b e
51 QLI5S S (= o= S S
5.2 Test eqUIPMENt ........ e e D e
5.3 LTS o e = [T - O 4
6 Bend test on welded intersection ... s
6.1 L= o= o
6.2 Test eqUIPMENt ...t sk
6.3 JLIC=ES oo = [T - -
6.4 Interpretation of test resSuUlts..........cccciiriiiiccccct e A e
7 Determination of the weld shear force (Fy)......0 v
71 L= o (=T o S
7.2 QLTS =T 0T 0] 14 =Y o
7.3 QLTS o] o= o [T =
8 Axial force fatigue test ..o i ————
8.1 Principle Of test.... .. e e
8.2 =TS o= o
8.3 Test @QUIPMENT ... ... e it nmn e e e
8.4 Test Procedure.........oi B e nn e
8.4./1 Provisions concerningthe test piece.........cccoriiiiniiin s ————
8.4.2 Upper force (Fup) and force range (Fp) ...t
8.4.8 Stability of force@nd freqUENCY........ccoc it ssme e e snmne s
8.4. Counting Of fOFCE CYCIES......cccceeeieeiii s ssmr e e e snme e e e s e smnmn e e e e s
8.4. L =0 [ =T T
8.4. QLI 0 7= = 1T =
8.4. Validity. 0f the test........cccoreeee e
9 Chemical analYSIs ......occociiiiiriirr e e
10 Measurement of the geometrical characteristics of the fabric.........cccccoiniiiiiinnnnnnneee.
10. B =TT o 1= o
10. i M
10.3 TSt PrOCEAUIE........ e e s e e e e s e mmn e e e e e s s a e nmmn e e e annan
1 LIS 08 =] o T POt
Bibliography .. ..ot ——————————

© 1SO 2010 — All rights reserved


https://standardsiso.com/api/?name=713f0becedf73d9dfca402217ffcc4ab

ISO 15630-2:2010(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies

(ISO memb

er bodies). The work of preparing International Standards is normally carried out through 1SO

technical committees. Each member body interested in a subject for which a technical committee has been

established

has the right to be represented on that committee. International organizations, governmental and

non-governmental, In lalson with 150, alsO take pdrt In the WOrK. 150 cCollaborates closely Wwiih the

Internationg

Internationg

| Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Rart2.

The main thsk of technical committees is to prepare International Standards. Draft International Standards

adopted by
Internationg

Attention is

rights. 1ISO ghall not be held responsible for identifying any or all such patent rights.

the technical committees are circulated to the member bodies for voting--Publication ag an
| Standard requires approval by at least 75 % of the member bodies casting'a.vote.

drawn to the possibility that some of the elements of this document miay be the subject of pgtent

ISO 15630 was prepared by Technical Committee ISO/TC 17, Steel,-.Subcommittee SC 16, Steels for the

reinforcemsd

nt and prestressing of concrete.

This seconfl edition cancels and replaces the first edition (1ISO45630-2:2002), which has been technigally

revised.

ISO 15630 fonsists of the following parts, under the general‘title Steel for the reinforcement and prestresising

of concrete|— Test methods:

— Part 1:

— Part 2:

— Part 3:

Reinforcing bars, wire rod and wire
Welded fabric

Prestressing steel
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Introduction

The aim of ISO 15630 is to provide all relevant test methods for reinforcing and prestressing steels in one
standard. In that context, the existing International Standards for testing these products have been revised
and updated. Some further test methods have been added.

Reference 1S made 10 International Standards on the testing of metals, in general, as they are| applicable.
Complementary provisions have been given if needed.

© 1SO 2010 — All rights reserved Vv
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INTERNATIONAL STANDARD

ISO 15630-2:2010(E)

Steel for the reinforcement and prestressing of concrete — Test

methods —

Part 2:

Welded fabric

1 |Scope

Thig part of ISO 15630 specifies test methods applicable to welded fabric for the reinforcement of goncrete.
NOTE In some countries, the expression “welded wire reinforcement” is used in-place of “welded (wire) fabric”.
For|those tests not specified in this part of ISO 15630 (e.g. bend\test, rib/indentation geometry, mass per
metre), ISO 15630-1 is applicable.

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
docpment (including any amendments) applies:

ISO|6892-1, Metallic materials — Tensile testing — Part 1. Method of test at room temperature

ISO|7500-1, Metallic materials—. Verification of static uniaxial testing machines— Part1:
Tenlsion/compression testing mathines — Verification and calibration of the force-measuring system
ISO[9513, Metallic materials ~ Calibration of extensometers used in uniaxial testing

3 |[Symbols

Thelsymbolsdused in this part of ISO 15630 are given in Table 1.

© 1SO 2010 — All rights reserved 1
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Table 1 — Symbols

Symbol Unit Description Reference
A % Percentage elongation after fracture 51,53
Ag % Percentage non-proportional elongation at maximum force (F,,) 53
Agt % Percentage total elongation at maximum force (F,,)) Clause 5
d mm Nominal diameter of the bar or wire 53,7.2,84.7
D mm Diameter of the mandrel of the bending device in the bend test on a| 6.2.1 (Figure 2), 6.3
welded Intersection
f Hz Frequency of force cycles in the axial force fatigue test 8.1,843
Fp, Maximum force in the tensile test 5.3
F, Force range in the axial force fatigue test 8.1, 8.3,8.4.2,8/4.3
Fy Weld shear force Clause 7
Fup Upper force in the axial force fatigue test 8.1,8.3,8.4.2,8/4.3
" mm Distance between the grips and the gauge length for the manual 5.3
measurement of 4
Ty mm Distance between the fracture and the gauge length_fer the manual 5.3
measurement ongt
Ron MPa Upper yield strength 5.3
R, MPa Tensile strength 5.3
Roo,2 MPa 0,2 % proof strength, non-proportional extension 52,53
S, mm? Nominal cross-sectional area of the bar.or wire 8.4.2
¥ ° Angle of bend in the bend test on awelded intersection 6.3
20, MPa Stress range in the axial force-fatigue test 8.4.2
Ormax MPa Maximum stress in the axia) force fatigue test 8.4.2
NOTE 1 MPa=1N/mm2
4 General provisions.concerning test pieces
Unless othgrwise agreed<or specified in the product standard, the test pieces shall be taken from the we|ded
fabric in thg as-delivered condition.
In the case|of a curved test piece, the test piece shall be straightened prior to any tests by a bend opergtion
with a minirhdm amount of plastic deformation.
NOTE The straightness of the test piece is critical for the tensile test and the fatigue test.

The means of straightening the test piece (manual, machine) shall be indicated in the test report?).

For the determination of the mechanical properties in the tensile test and the fatigue test, the test piece may
be artificially aged, depending on the requirements of the relevant product standard.

1) For routine tests conducted by the reinforcing steel producers, the test information, including the test piece condition
and method of straightening, should be contained within internal documentation.

© 1SO 2010 — All rights reserved
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If the product standard does not specify the ageing treatment, the following conditions should be applied:
heating the test piece to 100 °C, maintaining at this temperature 10 °C for a period of 1 h+2)5min and then
cooling in still air to the ambient temperature.

If an ageing treatment is applied to the test piece, the conditions of the ageing treatment shall be stated in the
test report.

The test piece shall include at least one welded intersection.

Cross wires or bars, and the wire or bar not to be tested in a twin-wire or -bar sample, shall be cut off before

the pest-without-damaging-the-wire-or-barto-be-tested-orthe-weld-undertest-

5 |Tensile test

5.1| Test piece

In addition to the general provisions given in Clause 4, the free length of the-test piece shall be sufficient for
the determination of percentage elongations in accordance with 5.3.

If the percentage elongation after fracture (4) is determined manually, the test piece shall bg marked in
accprdance with ISO 6892-1.

If the percentage total elongation at maximum force (4;) issdetermined by the manual method,| equidistant

marks shall be made on the free length of the test piece (see'ISO 6892-1). The distance between the marks
shall be 20 mm, 10 mm or 5 mm, depending on the bar orjwire diameter.

5.2| Test equipment

Thel testing machine shall be verified and calibrated in accordance with ISO 7500-1 and shall bg at least of
class 1.

If an extensometer is used, it shall be.of class 1 in accordance with ISO 9513 for the determinatjon of Ryq 5;
for the determination ongt, a class\2 extensometer (see ISO 9513) may be used.

Anyl extensometer used for the determination of the percentage total elongation at maximum force (Agt) shall
have a gauge length of at Jeast 100 mm. The gauge length shall be indicated in the test report.

5.3| Test procedure

The tensile test;shall be carried out in accordance with ISO 6892-1. For the determination of R, o, if the
strajght portion)of the force-extension diagram is limited or not clearly defined, one of the followihg methods
shall be applied:

— |th@’procedure recommended in ISO 6892-1;

— the straight portion of the force-extension diagram shall be considered as the line joining the points
corresponding to 0,2F,,, and 0,5F,,.

In case of dispute, the second procedure shall be applied.

The test may be considered invalid if the slope of this line differs by more than 10 % from the theoretical value
of the modulus of elasticity.

For the calculation of tensile properties (Rgy or Ry o, Rpy), the nominal cross-sectional area shall be used,
unless otherwise specified in the relevant product standard.

© 1SO 2010 — All rights reserved 3
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Where fracture occurs in the grips or at a distance from the grips of less than 20 mm or d (whichever is the
greater), the test may be considered as invalid.

For the determination of percentage elongation after fracture (4), the original gauge length shall be 5 times the
nominal diameter (d), unless otherwise specified in the relevant product standard. In case of dispute, 4 shall
be determined manually.

For the determination of the percentage total elongation at maximum force (Agt), ISO 6892-1 shall be applied
with the following modification:

if Agt is determined by the manual method after fracture, 4., shall be calculated from the following
formulg:

Agt = flg + Ry /2000 (1)

gt =
where Ag is|the percentage non-proportional elongation at maximum force.

The measurement of 4, shall be made on the longer of the two broken parts of the test piece on a gquge
length of 10 mm, as close as possible to the fracture but at a distance, r,, of at least 50 mm or 24 (whichgver
is the grealer) away from the fracture. This measurement may be considered asZinvalid if the distance} r4,
between th¢ grips and the gauge length is less than 20 mm or d (whichever is the.greater). See Figure 1.

In case of dispute, the manual method shall apply.

a b a
‘: . < . <—L>‘
SR i _ ]
N Iy
a  Grip length.

b Gauge lgngth 100 mm.

Figure 1 — Measurement of 4, by the manual method

6 Bend|test on welded intersection

6.1 Test|piece

The genera] provisions given in Clause 4 apply.

For welded fabric with single wires or bars in both directions, the thicker wire or bar shall be submitted to
bending.

For welded fabric with twin wires or bars, one of the twin wires or bars shall be submitted to bending.
6.2 Test equipment

6.2.1 A bending device, the principle of which is shown in Figure 2, shall be used.

NOTE Figure 2 shows a configuration where the mandrel and support rotate and the carrier is locked. It is also
possible that the carrier rotates and the support or mandrel is locked.

4 © 1SO 2010 — All rights reserved
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6.2.2 The bend test may also be carried out by using a device with supports and a mandrel (e.g.
see ISO 7438).
1
3
7 2
& & £
'/\\ |
r/ S
Key,|
1 pupport
2 frossing wire
3 [arrier
4 mandrel

6.3

The)

Figure 2 — Principle of a bending device

Test procedure

bend test shall be carried out at a temperature-between 10 °C and 35 °C, unless otherwise ag

parfjes involved.

For
+2 9
meq
exa
star|
wayf

The
pieg

The)
star

6.4

testing at a low temperature, if the agreement does not specify all the testing conditions, a
C on the agreed temperature should’be applied. The test piece should be immersed in
ium for a sufficient time to ensure.that the required temperature is reached throughout the te
mple, at least 10 min in a liquid medium or at least 30 min in a gaseous medium). The bend
| within 5 s from removal frem;the medium. The transfer device should be designed and use
that the temperature of the test piece is maintained within the temperature range.

test piece shall be bent’'over a mandrel so that the weld will be in the centre of the bent portio
e and in the zone-under tension.

angle of bend(y) and the diameter of the mandrel (D) shall be in accordance with the reley
dard.

Interpretation of test results

reed by the

deviation of
the cooling
5t piece (for
test should
d in such a

n of the test

ant product

The

interpretation of the bend test shall be carried out in accordance with the requirements of

product standard.

he relevant

If these requirements are not specified, the absence of cracks visible to a person with normal or corrected
vision is considered as evidence that the test piece has withstood the bend test.

A superficial ductile tear may occur at the base of the ribs or indentations and is not considered to be a failure.
The tear may be considered superficial when the depth of the tear is not greater than the width of the tear.
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7 Determination of the weld shear force (Fy)

7.1 Test

piece

The general provisions given in Clause 4 shall apply.

For welded fabric with single wires or bars in both directions, the thicker wire or bar shall be used as the

pulling wire

For welded

or bar.

fabric with twin wires or bars, one of the twin wires or bars shall be the pulling wire or bar.

Test pieceg

necking at the fracture is clear of the weld zone.

7.2 Test
The tensile

The holder
— Type a
bar. N
[see Fi

Type b
wire of
should
suppor
wire orf

the siz¢ of the test piece. No initial compression of.the joint is allowed [see Figure 3 b)];

Type ¢
preven
jaws w

For all typs
possible bu

Unless spe
The type of
NOTE 1 )

It is recom

previously subjected to tensile testing may be used for the weld shear test, provided that

equipment
testing machine shall be verified in accordance with ISO 7500-1 and shall be ofjclass 1 or bette

for the support of the test piece shall be of one of the following three types.

the

=

the cross wire or bar is simply supported by a smooth steel plate, with a slot for the pulling wire or

ither the deflection of the pulling wire or bar nor the rotation ofthe cross wire or bar is preve
jure 3 a)];

. in addition to the provisions applicable to type-a holders, the deflection of the tail of the pu
bar is prevented, but not the rotation of the cross wire or bar. The tail of the pulling wire or
be supported at a distance in the range of 30 mm\to 50 mm from the support surface. The

shall allow small movements in the direction ofithe wire or bar. The side movement of the ¢
bar, due to the reaction from the tail support;is prevented by a stopper, adjustable accordin

in addition to the provisions applicable to type-b holders, the rotation of the cross wire or b
ed. The cross wire or bar is firmly tightened between jaws with a suitable surface structure.
Il also prevent any side movement of the cross wire or bar [see Figure 3 c)].

s of holder, the distance-between the support and the pulling wire or bar shall be as sma
there shall be no friction‘between the support and the pulling wire or bar.

cified in the product'standard, a holder of type c shall be used in case of dispute.
holder that is{lused shall be stated in the test report.
[he support.provisions with holders of type c reproduce best the support conditions of fabric in concrete.

mended that the distance between the support and the pulling wire or bar be no greater

hted

ling
bar
tail
(0SS
g to

ar is
The

| as

han

0,5 mm for

d <9mmand1mmford>9 mm

NOTE 2

NOTE 3

The choice of the support provisions will affect the test results.

Figures 3 a), b) and c) show examples of holders of type a, b and c, respectively.
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A-A

y

\

a) Example of holder of type a

Figure 3 — Examples of holders of type a, b and ¢ (continued)
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Dimension in millimetres

|e——
le—
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/ 1
-

AN
l\\/\\\\\ AN S\ \ |
N

B
A-A
\3
/T"T\
L ////}’I/ Z. )
| | |
—

a

b) Example of holder of type b (continued)

Figure 3 — Examples of holders of type a, b and c (continued)
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b) Example of holder of type b

Figure 3 — Examples of holders of type a, b and ¢ (continued)
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Dimension in millimetres

slot-adju

B
—> B-B
/’\-4/___\/ 7'
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/1
Y 4
/ A /
¢ 2 M g
[
Z \ [\|| X E
/1
4 1 /// /4
/ /
: -
g / 2
/

sting ‘plate

pulling b

r

\<

a

c) Example of holder of type ¢

torsion s

Width of

pring

slot.

Direction of pull.

Figure 3 — Examples of holders of type a, b and c
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7.3 Test procedure
The test piece shall be placed on the holder.
The tensile force shall be applied to the pulling wire or bar with a stress rate between 6 MPa/s and 60 MPa/s.

The maximum force, in newtons, during the test shall be recorded.

8 Axial force fatigue test

8.1 Principle of test

Thel axial force fatigue test consists of submitting the test piece to an axial tensile force, which varigs cyclically
accprding to a sinusoidal wave-form of constant frequency f (see Figure 4) in the elastiC range.| The test is
carrjed out until failure of the test piece, or until reaching the number of force cycles_specified in the relevant
prodluct standard, without failure.

F A 1/f

A
Y

~

Key
F  force
t fime

Figure 4 — Force cycle diagram

8.2| Test piece

The| géneral provisions given in Clause 4 shall apply.

The surface of the free length between the grips shall not be subjected to any surface treatment of any kind.

The free length shall be at least 140 mm or 144, whichever is the greater.

8.3 Test equipment
The fatigue-testing machine shall be calibrated in accordance with ISO 7500-1. The relative error of accuracy

shall be less than or equal to +1 %. The testing machine shall be capable of maintaining the upper force (Fup)
within £2 % of the specified value, and the force range (F,) within +4 % of the specified value.

© 1SO 2010 — All rights reserved 11
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8.4 Test

8.41

procedure

Provisions concerning the test piece

The test piece shall be gripped in the test equipment in such a way that force is transmitted axially and free of
any bending moment along the test piece.

8.4.2

Upper force (F,;) and force range (F})

The upper force (Fup) and the force range () shall be as given in the relevant product standard.

NOTE 1
product stan

(up @nd F, can be deduced from the maximum stress (
Hard as follows:

O,

hax) @nd the stress range (20,) given in the\relg

where S, is the nominal cross-sectional area of the bar or wire.

8.4.3 Stability of force and frequency

The test sh
There shall

pll be carried out under conditions of stable upper force (Fj), force range (F,) and frequency
be no planned interruptions in the cyclic loading throughout the test. However, it is permissib

continue a {est which is accidentally interrupted. Any interruption shall be reported; an interrupted test ma

considered

8.4.4 Coy

The numbe

as invalid.

nting of force cycles

I of force cycles shall be counted inclusivelyfrom the first full force-range cycle.

8.4.5 Frequency

The freque
between 1

ncy of force cycles shall be stable during the test and also during the series of tests. It sha
Hz and 200 Hz.

8.4.6 Temperature

The temperature of the test piece shall not exceed 40 °C throughout the test. The temperature of the tes

laboratory g

8.4.7 \Vali

If failure oc

hall be between-10 °C and 35 °C, unless otherwise specified.

dity of-the’test

Curs, in the grips or within a distance of 24 of the grips or initiates at an exceptional feature, the

vant

()-

e to

y be

| be

ting

test

may be cor

= ! : 1l
IJcIcu 4as 1nivdiid.

9 Chemical analysis

In general, the chemical composition is determined by spectrometric methods.

In case of dispute about analytical methods, the chemical composition shall be determined by an appropriate
reference method specified in one of the relevant International Standards.

NOTE

the Bibliography.

12

The list of the relevant International Standards for the determination of the chemical composition is given in
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10 Measurement of the geometrical characteristics of the fabric

10.1 Test piece

The test piece shall consist of a sheet of fabric in the as-delivered condition.

10.2 Test equipment

The wire or bar spacing, and the length and width of the sheet, shall be measured with an instrument with a

resolution of at least 1 mm.

10.L Test procedure
Thel sheet of fabric shall be laid on a flat surface.

Thejlength and width shall be determined as the gross dimensions of the sheet.

11 |Test report

Theltest report shall include at least the following information:

a) |a reference to this part of ISO 15630, i.e. ISO 15630-2:2010;

b) |the identification of the test piece (including the nominal diameter of the bars or wires);
c) |the free length of the test piece;

d) |the type of test and the relevant test results;

e) |the relevant product standard, when applicable;

f) |any complementary useful information concerning the test piece, test equipment and procedure.

D
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