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1SO Recommendation R 956 January 1969

TENSILE TEST

FOR LIGHT METAL AND LIGHT METAL ALLOY WIRES

1. SCOPE

This ISO Recommendation relates to the tensile testing of light metal and light metal a]loy, wires.

2. PRINCIPLE OF TEST

The test donsists in subjecting a length of wire to tensile stress, generally.to fracture, with a view to determining
one or mgre of the mechanical properties enumerated in clauses 7.1, %4, 7.5 and 7.6.

The test i carried out at ambient temperature unless otherwise specified.

3.. (DEFINITIONS

—-

3.1 Gatge length. At any moment during the test, the prescribed length of the test piece on which elongation
megsured. In particular a distinctionsshould be made between the two following lengths :

S

3.1.1 Qriginal gauge length (L ). Gauge length before the test piece is strained.

3.1.2 FKinal gauge length (L ;) Gauge length after the test piece has been fractured and the fractured parts have
been carefully fitted-together so that they lie in a straight line.

3.2 Perfentage permanent elongation. Variation of the gauge length of a test piece subjected to a prescribed stress
(seq clause 3.7) and, after removal of the same, expressed as a percentage of the original gauge length. If 4
symbol is_used for this elongation, it should be supplemented by an index indicating the prescribed stress

3.3 Perféntuge elongation after fracture (A). Permanent elongation of the gauge length after fracture, L ~-L |
expressed as a percentage of the original gauge length L.

3.4  Percentage reduction of area (Z). Ratio of the maximum change in the cross-sectional area which has occurred
during the test, S-S, to the original cross-sectional area S, expressed as a percentage.

3.5  Maximum load (F ). The greatest load which the test piece withstands during the test.
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3.6  Final load (F ). Load imposed on the test piece at the moment of complete fracture.

3.7  Stress (actually “nominal stress’”). At any moment during the test, load divided by the original cross-
sectional area of the test piece.

3.8  Tensile strength (R, ). Maximum load divided by the original cross-sectional area of the test piece, i.e. the
stress corresponding to the maximum load.

3.9

ength, occur

clause 3.2 and Fig. 3a).

s (see

» ny expressed
the original gauge 1

3.10 HAroof stress (non-proportional elongation) or yield strength (offset)* (Rp). Stress which produces, while the

oad is still applied, a non-proportional extension equal to the specified percentage of the original gaug

en a proof stress or yield strength is specified, the non-proportional elongationshould be stated, e.g| 0.2 %,
(see Fig. 3b).

[he symbol used for this stress should be supplemented by an index giving the prescribed percentage of the
original gauge length, e.g. 0.2 %,.

* This last term is used in the United States of America and in Canada.

A — R s e nl e e,
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4. SYMBOLS AND DESIGNATIONS
Reference . .
number® Symbol Designation
1 d Diameter or equivalent diameter (i.e. diameter of a round
wire having the same cross-sectional area)
2 a Thickness of a flat test piece
3 b Width of a flat test piece
4 L, Original gauge length**
5 L, Total length of the tensile test piece
6 - Gripped ends
7 S, Original cross-sectional area of the gauge length
8 L, Final gauge length
9 Sy Minimum cross-sectionakarea after fracture
10 F Maximum load
11 R, Tensile strength™**
12 F, Final\Joad, i.e. load at moment of complete fracture
13 L-L, Permanent elongation after fracture
14 A Percentage elongation after fracture
A=Lulox 100
LO
15 Z Percentage reduction of area
Z=5a5u x 100
SO
16 R, Permanent set stress
V7 - Specified permanent set
18 IQP Pl\)\.lf ot:uss (llUll PlUHUlt;Ullul \zluusut;uu) vl J;V}d
strength (offset)
19 - Specified non-proportional elongation

* See Figures 1 to 3.

** In correspondence and where no misunderstanding is possible, the symbols L, and Rm may be replaced by

L and R respectively.
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5.1

5.2

5.3

5.4

5.5

6.1

6.2

6.3

7.1

The test piece should be a piece of wire of such a length that the distance between the grips of the machine

5. TEST PIECES

is not less than L + 50 mm (L, + 2 in).

Whe
100

n it is not required to measure the elongation, the length between the grips should be within the range
to 250 mm (4 to 10 in).

The proportional test piece should have a gauge length of L | = 4\/S_0, or 4.5v/§,, or 5.65/§, or 11.33/§,

roun

ded off to the nearest 1 mm (0 05 in)

By agreement a non-proportional test piece may be used. The gauge length L of non-proportional test-pig

is ng
agre

The

Whe
If st

agre

For
two

Detdrmination of elongation

Whe
the
by

No
The

rmally 200 mm (8 in) but other gauge lengths, e.g. 100 mm (4 in) or 250 mm (10 in), may be'used by
bment.

gauge length L  actually used in the test should be stated in the test report.

6. DETERMINATION OF CROSS-SECTIONAL AREA“OF TEST PIECE
cross-sectional area of the test piece should be determined-to an accuracy of * 1 %, unless otherwise
bd.

wires of circular cross-section, the cross-sectionalyarea should be determined from the arithmetic mear
measurements of the diameter at right angles to each other.

7. METHOD OF TEST

h the elongation is to be determined, two or more overlapping gauge lengths, L , should be marked on

arkingcat least three half gauge lengths with suitable accuracy.

than2 d

test piece should be straight before it is marked and marking should be done in such a way as not to

initiate fracture at the gauge marks.

After testing, the fractured parts of the test piece should be carefully fitted together so that they lie in a
straight line. The increase in the length of the gauge length L  should be measured between the two marks on
either side of the mark nearest to the fracture.

Ces

re only tensile strength is required to be determined, the test piece need not bé-straightened before testing.
aightening is necessary, care should be taken that only the minimum amount of cold work is introduged.

of

cross-sectional area of wires may be determined by weighing, using a pre-determined value for the density.

est piece-before the test with an accuracy of + 0.25 mm (0.01 in). In practice this will normally be ddne

In principle, the determination is only valid if the fracture occurs at least two diameters away from each end
of the gauge length. The measurement is valid in any case if the elongation reaches the specified value, whatever
the position of the fracture.
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