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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national 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.
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ration has been added atthe end of 9.2;

Cation has been addéd at the end of Clause 10 [See g)].

lrawn to the possibility that some of the elements of this document maybe the subject of
4. ISO shall not be held responsible for identifying any or all such patent rights. Details of
ights identified during the development of the document will be in the Introduction and/or
t of patent declarations received (see www.iso.org/patents).
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ination of the voluntary nature of standards, the meaning of ISO specific termps and
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rade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see
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INTERNATIONAL STANDARD ISO 9649:2023(E)

Metallic materials — Wire — Reverse torsion test

1 Scope

This document specifies a method for determining the ability of metallic wire, of diameter dimension
from 0,3 mm to 10,0 mm inclusive, to undergo plastic deformation during reverse torsion. This test is
used to detect surface defects, as well as to assess ductility.

2 Normative references

Therq are no normative references in this document.

3 Terms and definitions
No tefms and definitions are listed in this document.

ISO apd [EC maintain terminology databases for use in standardization at the following addresses:

]

$0 Online browsing platform: available at https://www:iso.org/obp

— 1EC Electropedia: available at https://www.electropedia.org/

4 Symbols and designations

The gymbols and designations used in the réverse torsion test of wires are shown in Figure 1 and
specified in Table 1.

ad

Bcamme

Key
1 grip

Figure 1 — Symbols and designations

Table 1 — Symbols and designations

Symbol Designation Unit
d Diameter of a round wire mm
L Free length between grips mm
Ny Number of turns in one direction —
N, Number of turns in the opposite direction —

©1S0 2023 - All rights reserved 1
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5 Principle

A test piece of wire is twisted a specified number of times through 360° around its own axis in one
direction, and then a specified number of times through 360° in the opposite direction.

6 Testing equipment

6.1 The grips shall be of sufficient hardness to provide rigidity and/or resistance to abrasion. The
grip shall be arranged in the testing machine in such a way that, during testing, they remain on the

same axis an

d do not apply any bending force to the piece.

One of the g
directions w|
may be nece

The distance

6.2 The m
deformation

The maching

test piece.
6.3 The te;
6.4 Aprot

the wire bre

7 Testpi

rips shall be capable of being rotated around the axis of the test piece in two-0p]
hile the other shall not be subject to any angular deflection, except for such déflect
sary to measure the torque.

between the grips shall be capable of adjustment for different test piece\lengths.

achine shall be constructed so that a change of length betweémthe grips, caus
of the test piece during the test, is not prevented.

shall be constructed so that an appropriate tensile stresg-(see 9.1) may be applied

ting speed shall be able to be adjusted, and the number of turns shall be recorded.

pctive shield shall be provided to protect the.gperator from flying fragment in cases
ks into more than two pieces.

cCe

7.1 The length of wire to be used as the test piece shall be as straight as possible.

If straighten

During straig
to any twisti

Wire with a

7.2  Unless
(L) of the tes

ng is necessary, it shall be-done by using suitable methods.

rhtening, the surface'ofthe wire shall not be damaged and the test piece shall not be s{
g.

1
I(I)calized sharpeurvature or kink shall not be used in the test.

otherwise’specified in the relevant standards, the nominal free length between the]
[ pieceshall be as given in Table 2.

When testin

bosite
on as

ed by

to the

when

hbject

grips

for surface defects a fixed free Ipncfh between O'T'th may be used. This ]pnofh shal

be as

specified in the relevant standards and shall be stated in the test report

Table 2 — Dependence of free length between the grips on nominal diameter of the wire

Nominal diameter Free length between grips
d
mm mm (nominal)
03<d<1 200d
1<d<5 10042
5<d<10,0 504P

50d may b
30d mayb

e used by special agreement.

e used by special agreement.
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8 Test conditions

In general, the test is carried out at ambient temperature between 10 °C and 35 °C. Tests carried out
under controlled conditions, where required, shall be made at a temperature of (23 + 5) °C.

9 Procedure

9.1 Place the test piece in the testing machine in such a way that its longitudinal axis coincides with
the axis of the grips and so that it remains straight during the test. Unless otherwise specified, this
may be ensured by applying to the test piece a constant tensile stress not exceeding 2 % of the nominal

tensilgstrengthof The WiTe.

9.2

per se
numb
In ger

After
speci
surfa

9.3

consi
of the
consi

NOTE

10

The t

a)
b)
‘)
d)

T

r

a

a

the diameter d of thetest piece;

After placing the test piece in the testing machine, rotate one grip at a speed not-excq
cond (or not exceeding 0,5 turns per second when the diameter d is 5 mm gp'greater]

eral, N; and N, are specified in the relevant standards. One turn comprises 360°.

te defects and cracks and failure of wire.

If the number of turns, N, meets the requirement of the relevant standards, the

lered invalid and shall be repeated.

There is an example for this test in ISO 845843.

est report
st report shall include the following information:

bference to this document;

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

n

mbef of turns (N, N,);
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eding 1 turn
through the

er of turns, Ny, in one direction and then the other number of turns, N,, in'the opposjte direction.

the test, the free length of wire between the grips shall be exaniined by eyes unless otherwise
ied in the relevant standards. The examination by eyes shall include the configurgtion of wire,

test piece is

lered as having passed the test. If the number of turns,)N,, reached does not meet the|requirement
relevant standards and the failure is within a_distance of 2d from the grip, the |test shall be

1 details necessary for\the identification of the test piece (type of the material, heat fumber, etc.);

e test conditions (the free length between the grips, the tensile stress applied, test speed, etc.);
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