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Foreword

[SO (the International Organization for Standardization) is a worldwide federation of nationa

| standards

bodies (ISO member bodies). The work of preparing International Standards is normally carried out through

ISO 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 liaison with ISO, also take part in the work. ISO collaborates closely
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types

of ISO document should be noted. This document was drafted in accordance with the editorial

rules of the

ISO/IEC Dl[ \.tiVCD, Pdl t 2 (DCC VV VV VV.iDU.Ul ;(/Idil CLtiVCD).

[SO draws gttention to the possibility that the implementation of this document may invalve‘t

e
patent(s). I$O takes no position concerning the evidence, validity or applicability of any claitn

rights in regpect thereof. As of the date of publication of this document, ISO had nottéeceived

patent(s) which may be required to implement this document. However, implementers are cay
this may ngt represent the latest information, which may be obtained from the patent database
www.iso.ong/patents. ISO shall not be held responsible for identifying any or all;stich patent righ

Any trade

constitute gn endorsement.

For an expl
related to
Organizatig

hnation of the voluntary nature of standards, the meaning of ISO specific terms and
conformity assessment, as well as information about ISO's adherence to the W
n (WTO) principles in the Technical Barriers to Trade (TBT), see www.iso.org/iso/for¢

use of (a)
ed patent
hotice of (a)
tioned that
available at
.

—

hame used in this document is information given for the convenience of users and does not

pxXpressions
Yorld Trade
pword.html.

This document was prepared by Technical Committee ISO/TC164, Mechanical testing of metals, Sul
SC 2, Ductillty testing.

This secongl edition cancels and replaces the firstedition (ISO 7801:1984), which has been
revised.

The main clhanges are as follows:

— symbolks for typical shaped wires-have been added;

examples of the cross-section ofround wire, shaped wire and clad wire are shown in Figure]
Table 1jhas been adjustedto-include the limits of the diameter and the symbol, y, of distance an
the rulg of tensile forcefor reverse bend test has been updated;
the definition oftest ending criterion has been changed for ease of application;

Annex A has been added to provide information on the testing cylindrical support radius for sh

bcommittee

technically

11;

d tolerance;

aped wires;

J— AnneX B lac hoon added to nrovide information o
Dttt e aate a0 Ve e r OO0

B

o TECCOT

n
|

Any feedback or questions on this document should be directed to the user’s national standa
complete listing of these bodies can be found at www.iso.org/members.html.
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Metallic materials — Wire — Reverse bend test

1 Scope

This document specifies a method for determining the ability of metallic wire of diameter or characteristic
rom 0,3 mm to 10 mm to undergo plastic deformation during reverse bend test.

dimension f

The range ¢
product sta

2 Norm

There are np normative references in this document.

3 Terms

No terms and definitions are listed in this document.

[SO and [EC
— SO Onl

IEC Ele

4 Symbg

The symbo
Figure 1.

d diam
dg diam
F appli

chara
wires

dista

htive references

dard.

and definitions

maintain terminology databases for use in standardization at the following address

ine browsing platform: available at https://www.iS0.org/obp

Ctropedia: available at https://www.electropedia.org/

bls

s and designations used in reverse bend test of round wires and shaped wires af

bter of a round wire (if cladwire, it means outer diameter)
bter of guide hole

bd tension force

is the height of the cross-section and is usually specified in the relevant standard)

hce'from the top tangential plane of cylindrical supports to the bottom face of guide

cteristic dimension for a shaped wire (e.g. the characteristic dimension for some shaped

he relevant

ES:

e shown in

radiu

number of reverse bends

s of cylindrical supports

distance from a plane, defined by the axes of the cylindrical supports, to the top edge of

gripp

ing faces
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& &YW O

a) Type of round b) Type of round wire c) Type of shaped d) Type of shaped e) Type of shaped

wire with two or more wire, not round wire, not round wire, not round
different materials cross-section cross-section cross-section
made by cladding

rigure 1 — 1ypIcal Cross-sections or wires

5 Principle

The reversg bend test consists of repeated bending, through 90° in opposite directions, of a tested piece at
one end, ea¢h bend being over a cylindrical support of a specified radius shown in/Figure 2.

— —

F

!

mm
~

Key

1 testpiece 5  cylindrical supports A and B
2 bending arm 6  gripping faces of supports

3 guide 7  supports

4  pivoting axis of the bending arm 8  top edge of the gripping faces

Figure 2 — Principle of reverse bend test

© IS0 2024 - All rights reserved
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6 Testing equipment

6.1 General

The testing machine shall be constructed so as to conform with the principles indicated in Figure 2 and the
essential dimensions for round wires given in Table 1 as well as those for shaped wires given in Table A.1
and Table A.2; the number of reverse bends shall be recorded.

Table 1 — Testing parameters in reverse bend test for round wires

Dimensions and tolerances in millimetres

Nominal diameter

Radius of cylindrical

Diameter of

Distance and

diameter of h
appropriate §

NOTE For

of wires suppert-and-teleranee Distance suide-heled telerance
d| r L d, y
0,3<d<0,5 1,25 £ 0,05 15 2,0 1,10{+ 0,05
0,5<d<0,7 1,75+0,05 15 2,0 1,50{+ 0,05
0,7<d|<1,0 2,5+0,1 15 2,0 1,50{+ 0,05
1,0<d|< 1,5 3,75+0,1 20 2,0 3,01£0,1
1,5<d<2,0 50%0,1 20 2,0< dg <2,5 3,0(x0,1
2,0=<d|<3,0 7,5+0,1 25 2,5 < dg <3,5 3,0(x0,1
3,0<dl<4,0 10,0+ 0,1 35 35 < dg <45 3,01£0,1
4,0<d<6,0 15,0+0,1 50 4,5 < dg <70 3,01£0,1
6,0 <d|< 8,0 20,001 75 7,0 < dg <90 3,0(x0,1
8,0<dk 10,0 25001 100 9,0<d,<11,0 3,0(x0,1
a  Where appropriate, the smaller diameter of hole is used for the smaller nominal diameter of wire (see column|1) and larger

ole for the larger nominal diameter of wire (see also golumn 1). For diameters within ranges given in
ize of the hole is chosen to ensure free movement of the wire.

Clad wires, the outer part of wire diameter is thé.nominal diameter of wire.

column 1, the

6.2 Cylin

6.2.1 The
to provide 1

6.2.2 The
tolerance gi

6.2.3 The
and in the s

6.2.4 The

drical supports and gripping faces

hardness of cylindrical supports and the gripping faces shall be higher than that of the test piece
esistance to abrasion.

radius of cylindrical supports shall not differ from its nominal dimension by mo
ven in Table 1 fer’round wires and in Annex A for shaped steel wires.

axes of thecylindrical supports shall be perpendicular to the plane of bend and shal
hme plane’to within 0,1 mm.

re than the

| be parallel

gripping faces shall project slightly beyond the face of the cylindrical supports tg a distance

which does not exceed U,T mm, as measured by the clearance between the test piece and each cylindrical

support on a line joining the centres of curvature.

6.2.5 The top edge of the gripping faces shall be below the centres of curvature of the cylindrical supports
by a distance y, which shall be in accordance with Table 1.

6.3 Bending arm and guide

6.3.1 The distance of the pivoting axis of the bending arm from the top of cylindrical supports shall be
1 mm for all sizes of supports.

© IS0 2024 - All rights reserved
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6.3.2 The holes of the guide shall widen out at each end to have a diameter in accordance with Table 1 for
round wires. As for shaped wires, inscribed circular holes with minimum diameter and enclosed shaped
wires in the guide, also can be used.

7 Testp

71

iece

curvature in the plane in which it will be bent during the test.

7.2

on a level surface of wood, plastic material, copper or similar material may be performed.

The wire to be used as the test piece should be as straight as possible, but it can exhibit a slight

If straightening is necessary, it shall be done by hand. If this is not possible, straightening by hammer

NOTE T
straightenin

7.3  Durin

subjected t¢ any twisting.

7.4 Wire
used as a te

8 Proce

8.1 Ingey
under conty

8.2 Forrq
diameter of]
steel wires,
as given in |

8.3 Inser
one of the h
wires or sh
supports.

84 Theg

stress are ysually specified in relevant product standards or agreement. If not, the shaped gj

matched w
bending din
that are dir

h ensure continuous contact between the test piece and the cylindrical supports during the
b is much more necessary for thinner wires.

g straightening, the surface of the wire shall not be damaged and the test piece

with sudden sharp curvature towards longitudinally neutral axis?f cross-section
St piece.

dure

eral, the test is carried out at an ambient temperature between 10 °C and 35 °C. Testd
olled conditions, where required, shall be madeat'a temperature of (23 + 5) °C.

the guide hole, d, shall be selected according to the wire diameter as given in Table 1
the radius of the support, r, shall be-selécted in accordance with the characteristic d
Annex A.

[ test piece for either of rounid wires or shaped wires, with the bending arm vertic
oles in the guide as indicdted in Figure 2. Hold the lower end of the test piece for eit}
iped wires between the\grips so that the test piece is perpendicular to the axes of thg

ripping for nor-gircular test pieces of shaped wires, including bending direction appl

th shaped\wires, may be specially designed and used as shown in Figure 3 or othel
ectionds:ah important factor to test results because different positions of a portion o
bctly inrcontact with the gripping face will have different stress concentration effect

reverse beqd fest.

test, careful

thall not be

shall not be

carried out

und wires, the radius of the support, r, the\distance, L, with the distance from a planfe, y, and the

For shaped
mension, h,

al, through
ler of round
cylindrical

fied bending
iping faces,

types. The
[ test pieces
b during the

Figure 3 — Recommended gripping methods for shaped wires

8.5 Bending the test piece through 90° alternately in opposite directions around the pivoting axis of the
bending arm. One bend consists of bending the free end of the test piece through 90° and returning it to its
original position. The following bending shall follow the opposite direction as shown in Figure 4. Do not

© IS0 2024 - All rights reserved
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interrupt the testing between successive bends. The lateral deflection of the test piece during bending shall
be minimized.

Key
1
2

first bern
second

8.6 Bend
of bending

8.7 To en
some form

d

bend

Figure 4 — Reverse bends and counting method of N,

o ensure that the heat generated does not affect the results of the test.

sure continuous contact between the test pieeg.and the cylindrical supports duri
pf constraint may be applied. This may be inthe form of a tensile force no greater

at a uniform rate without shock, not exceeding one bend‘per second. If necessary, red

uce the rate

ing the test,
than 2 % of

the force vallue of the nominal tensile strength, unless ptherwise specified in the relevant standard. Annex B

gives some
NOTE A

When dispy
the tested s
is not ensu
among reley

8.8 Conti

detection c1

Alternative
of magnifyi

pxamples of such devices which can apply force during an entire test.
pplying different amounts of tensile forceto the test piece can cause different test results in

ting, the tensile force shall be equal to 2 % of the force value of the nominal tensile

rant parties.

iterion.

ng aids.

NOTE T

hé_separation between outer material and inner base metal during the reverse bend test a

amples. If continuous contactbetween the test piece and the cylindrical supports duj
red using all methods mentioned above, a larger tensile force may be applied after

hue the test untilthe-number of bends specified in the relevant standard is completed,
the test until complete fracture of the test piece occurs. Testing completion shall not be based d

most cases.

strength of
ing the test
agreement

or continue
n the crack

y, if specified in the relevant standard, continue the test until cracking is visible without the use

so is critical

failure for its application of clad wires besides the cracking of outer surface [11.[2],

8.9 The bend during which the failure of test piece occurs shall not be counted into the number of bends, Ny,

9 Testreport

The test report shall include the following information:

a)

b) identifi

areference to this document, e.g. ISO 7801:2024;

cation of the test piece (type of the material, heat number, etc.);

© IS0 2024 - All rights reserved
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the nominal diameter, d, or characteristic dimension, h, of the test piece;

details regarding the test piece preparation (method of straightening, etc.);

the testing conditions (radius, r, of the cylindrical supports, application of tensile force, F, etc.);
the criterion for ending the test;

the number of bends, Ny,.

© IS0 2024 - All rights reserved
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Annex A
(normative)

Testing parameter during reverse bend test for shaped steel wires

Unless specified in the relevant standards, for shaped steel wires for static and dynamic applications, the
radius of the support, r, shall be selected according to characteristic dimension, h, as given in Table A.1 and
Table A.2 respectively [31[4],

Table A.1 — Radius of the cylindrical supports, r, for bright and coated steel wires foy static
applications

Dimensions and tolerances in millimetres

Type of cross-section Radius of the cylindrical' supports
Characteristic dimension

Type h r
2,0<h<3,0 5,0+ 0,1
3,0<h<4,0 7,5+0,1

Ztype 40<h<5,0 10,0 £0,1
50<h<75 15,0+ 0,1
75<h<8,5 20,0+£0,1
1,2<h<3,0 50+0,1
3,0<h<4,0 7,5+0,1

H type 40<h<5,0 10,0+ 0,1
50<h<75 15,0+ 0,1
75<h<8,5 20,0+£0,1
3,0<h<4,0 7,5+0,1

T type 4,0h<5,0 10,0 £ 0,1
5,0<h<5,5 15,0+0,1

For the defipitions of Z, H and T types, refer to Figure 1 c), d) and e).

Table A{2 — Radius of the cylindrical supports, r, for bright and coated steel wires for dynamic
applications

Dimensions and tolerances in millimetres

P i -
Type of cross-section Radius of the cylindrical supports
Tv Characteristic dimension
pes o r

2,00<h<2,80 50+0,1

Ztype 2,80 <h<3,80 7,5+0,1
3,80<h<4,70 10,0+ 0,1
1,25<h<2,50 50+0,1

H type
2,50 <h<3,56 7,5+0,1

For the definitions of Z, H and T types, refer to Figure 1 c), d) and e).

© IS0 2024 - All rights reserved
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