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FOREWORD

ISO (the Internatjonal Organization for Standardization) is a worldwide federation
of national standprds institutes (ISO Member Bodies). The work of developing
international Stafndards is carried out through 1SO Technical Committees. Every
Member Body interested in a subject for which a Technical Committee has been set
up has the right tp be represented on that Committee. International organizations,
governmental and hon-governmental, in liaison with ISO, also take part in the work.

Draft Internationdl Standards adopted by the Technical Committees are circulated
to the Member Bodies for approval before their acceptance as International
Standards by the IISO Council.

International Standard ISO 144 was drawn up by Technical Committee ISO/TE 17,
Stee/, and circulated to the Member Bodies in March 1972.

It has been approvied by the Member Bodies of the following countrigsé
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Austria India Spain
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Denmark New Zealand United Kingdom
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No Member Body lexpressed disapproval of the document.

This International ptandard cancels and replaces ISO Recommendation R 144-1960.
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INTERNATIONAL STANDARD

1SO 144-1973 (E)

Steel — Reverse bend testing of wire

1 SCOPE AIAD FIELD OF APPLICATION

This Internationai Standard applies to the reverse bend
testing of sfeel wire having a diameter or characteristic
dimension equal to or greater than 0,4 mm (0.016 in). The
diameter or [characteristic dimension is usually not greater
than 10 mm (0.4 in).

2 PRINCIPLE

The test consists of repeated bending of a test piece
through 907 in opposite directions, in one plane. The test
piece is gripped at one end and each bend is made over a
cylindrical stirface of specified radius.

3 SYMBOUS AND DESIGNATIONS

4.2 If straightening is necessary, it shall de|done by hand
or, if this is not possible, by hammering‘\on ja level surface
of wood, plastics material or copperhysing alhammer made
of one of these materials.

4.3 During straightening, the surface of the|wire must not
be damaged and the test piece must not be subjected to any
twisting.
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4 TEST PIECE

4.1 The length of wire to be used as the test piece is to be
as straight as possible, but it may exhibit slight curvature in
the plane in which it will be bent during the test.

TABLE1 + VANV
Number | Symbol Designation Cylindrical % @
former / Biock
1 d Diameter of a round wire (see Figure 1) /
2 E] Minimum thickness of a wire of \‘2 N Grip
non-circulansection which it is possible
to arrange between parallel clamps
(see Figure 3)
3 R Radius of curvature of cylindrical former =
FIGURE 1 — Essential elements of bend testing machine for wire
4 h Distance from top of cylindrical former
to bottom face of guide
5 dg Diameter of guide hole
5 TESTING MACHINE
6 y Distance from centre of curvature of the
cylindrical former to the top edge of 51 General
the gripping faces :
_ Np Number of reverse bends The testing machmfz shall pe co_nstructed to conform wn'th
the principles indicated in Figure 1 and the essential

dimensions given in Table 2.
5.2 Cylindrical formers and gripping faces

5.2.1 The cylindrical formers and the gripping faces of the
blocks shall be made of material having good wear
resistance with a hardness of preferably not less than
750 HV.
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The design of the machine shall allow for the renewal of
cylindrical formers and gripping faces.

5.2.2 The radius of the cylindrical formers shall not differ
from the nominal dimension by more than the tolerance
given in Table 2 and, in any event, the radii of the formers
shall not differ from each other by more than 0,05 mm.

5.2.3 The axes of the formers shall be parallel and in the
same plane to within 0,1 mm (see also 6.2).

faces of the blocks so that the test piece is perpendicular to
the axes of the cylindrical formers.

6.2.1 Non-circular test pieces are to be placed so that the
greater dimension is parallel or approximately parallel to
the gripping faces, as shown in Figure 3.

2nd bend :

//:;— 1st bend

5.2.4 The grippifg faces shali project slightly beyond the
surface of the cyljndrical formers to a distance which does
not exceed 0,1 mm, as measured by the clearance between
the test piece and each cylindrical former on a line joining

the centres of curyature.

5.25 Thetope

e of the gripping faces shall be below the

centres of curvatufe of the cylindrical formers by a distance

of 1,5mm for
2,5 mm, and 3 mn

5.3 Bending arm
5.3.1 The distan

from the top of {
all sizes of former

rmers of radius equal to or less than
h for formers of larger radius.

and guide arm

ce of the pivoting axis of the bending arm
he cylindrical formers shall be 1,0 mm for

5.3.2 The anguldr movement of the bending arm shall be

limited by stops
describe a 90° arc

5.3.3 The distan
to the under sid¢
with Table 2.

5.3.4 The holes
end and have a dig

5.3.5 To ensure
contact with the
of wire over form|
the guide arm s
capable of applyi
than 1 % and not

so that the centre line of the arm will

e from the top of the cylindrical former
of the guide arm shall be in accordance

in the guide arm shall widen out at each
meter in accordance with Table 2.

correct alignment Jof the test piece and
Cylindrical formerwhen testing small sizes
prs of radius\equal to or less than 2,5 mm,
hall be<fittéd with a tensioning device,
hg a Joad-to the wire of preferably not less
more'than 3 % of the nominal or specified

breaking load (i
strength) of the w

6 PROCEDURE

6.1 Select the

maximum load associated with tensile

FIGURE 2 <“Method of counting bends
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FIGURE 3 — Examples of positioning of non-circular test pieces

6.3 Bend the end of the wire in the guide arm|over one
cylindrical former through 90° and then back to the
vertical position. This counts as one reverse bend.

6.3.1 Then bend the wire through 90° in the| opposite
direction over the other cylindrical former and back to the
vertical position. Continue this process alternatelly to right
and left until complete fracture occurs.

ire.

radius of former, B, distance, h, and

diameter of hole, dy, according to wire diameter as given in
Table 2. For wires of special shape, refer to the material
specification.

6.2 With the bending arm in the vertical position,
introduce the test piece through one of the holes in the
guide arm. Hold one end of the wire between the gripping

2

6.3.2 With the method of counting given in 6.3.1, the
bend in which the wire fractures is only counted if the
break occurs when the wire is being bent back to the
vertical position.

6.4 If the testing machine has an automatic counter
operating at the limit stops, then the first bend down
through 90° counts as one bend and the second bend is
represented by the 180° bend in the opposite direction.

6.4.1 Subsequent bends are counted for each 180°
movement, but the bend in which fracture occurs is not
counted.
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