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INTERNATIONAL STANDARD

I1SO 89-1974 (E)

Steel

1 SCOPE

— Tensile testing of wire

AND FIELD OF APPLICATION

This Interrjational Standard specifies requirements for the
tensile testfing of steel products which have usually jbeen
cold-workefd and are of constant cross-section, eitherround,

square,

reqtangular, or special. The dimensions of the

cross-section are always very small compared with the usual
lengths prgduced, and for wire of rectangular or special
cross-section the ratio of width to thickness is generally less

than 4. Thg

usuaily not

diameter, or other characteristic dimension, is
greater than 10 mm.

For the tgnsile testing offother steel products, 1SO 82,

ISO 86 and

2 REFER
ISO 82, St

ISO 375 are_applicable,

ENCES

pel~— Tensile testing.

ISO/R 147, Load calibration of testing m
testing of steel.

achines for tensile

ISO/R 205, Determination of proof stress and proving test

for steel at elevated temperatures.

ISO/R 783, Mechanical
temperatures — Determination of lowe
proof stress and proving test,

1SO 2573, Determination of K-values o
system. 1)

3 PRINCIPLE

The test consists in straining a test piec
generally to fracture, with a view to d
more of the mechanical properties enume

testing of dteel at elevated

r yield stress and

a tensile testing

b by tensile stress,
ptermining one or
rated hereafter,

ISO 86, Stee/ — Tensile testing of sheet and strip less than
3 mm and not less than 0,5 mm thick.

ISO 375, Steel — Tensile testing of tubes.

1)} At present at the stage of draft.

The test is carried out at ambient temperature unless
otherwise specified. For tests at elevated temperatures,

ISO/R 205 and I1SQ/R 783 are applicable.
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4 DEFINITIONS

4.1 gauge length :

The prescribed part of the cylindrical or

prismatic portion of the test piece on which elongation is

measured at any moment during the test.

distinction is to be

4.1.1 original gauge length (L) :

In particular, a
made between the following :

Gauge length before the

test piece is strained;

4.1.2 final gauge Iength (L ):

piece has been frac]

carefully fitted togsd

4.2 extensometer
parallel portion of
of extension by
may differ from L

4.3 percentage pdrmanent elongation :

gauge length of a t

Gauge Iength after the test

ther so that they liein a stralght line.

gauge length (L.} : The length of the
he test piece used for the measurement
eans of an extensometer. (The iength

Increase in the
bst piece subjected to a prescribed stress

(see 4.11) and aftgr removal of the stress, expressed as a
percentage of the griginal gauge length. |f a symbol for this

elongation is used,

it is to be supplemented by an index

indicating the prescfibed stress.

4.4 percentage eldngation after fracture (A):

elongation of the

Permanent
gauge length after fracture, L, — L,

expressed as a pergentage of the original gauge length, L.

NOTE — The symbol
the gauge
example Aq10q, 4200

4.5 percentage r
maximum change i
during the test, S,
So, expressed

length. Tlhe suffix units are to be

A is to be supplemented by a suffix denoting
identified, for.

mm-

uction of area (Z): Ratio_of the
cross-sectional area which hasoccurred
S.. to the original cross-sectional area,
as a percentage. (S, = minimum

cross-sectional area lafter fracture.)

4.6 maximum load (F,):

piece withstands du

The highest load which the test
ring the test,

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

4.8 tensile strength (R} : Maximum load divided by the
original cross-sectional area of the test piece, i.e. stress
corresponding to the maximum load.

4.9 proof stress (non-proportional elongation) (R ) : The
stress at which a non- proportlonal elongation, equal to a
h, occurs.

(See figure 2.)

When a proof stress (R} is specified, the.noh-proportional
elongation is to be stated (for example 0,2 %) and the
symbol used for the stress is to be stpplemented by an
index giving this prescribed percefitage of the oridinal gauge
length, for example R g 5.

4.10 proof stress (total/elongation) or proof stress under
load (R,): The _stress at which a non-prpportional
elongation plus .elastic elongation, equal to a| specified
percentage ofc.the original gauge length, ocgurs. (See
figure 3.)

When a proof stress (R,) is specified, or agreed bgtween the
interested parties, the total elongation is to be f$tated and
the $ymbol used for the stress is to be supplemented by an
appropriate index, for example A:g 5.

NOTE — The value obtained by this total elongation fethod will
only be equivalent to R, if suitable allowance is made for the
measurement of elastic extension.

4.11 permanent set stress (R,); (stress at permanent set
limit) : The stress at which, after removal 9f load, a
prescribed permanent elongation, expressed as a percentage
of the original gauge length, occurs. The symbgl used for
this stress is to be supplemented by an index [giving the
prescribed percentage of the original gauge l¢ngth, for
example R.o o (See figure 4.)
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5 SYMBOLS AND DESIGNATIONS

Symbols and designations are given in the table below.

1SO 89-1974 (E)

Number Preferred symbol Designation
1 d Diameter or characteristic dimension of round wire (Figure 1)
2 a Thickness of flat wire (Figure 1)
3 b Width of flat wire (Figure 1)
1) —— —tr a4
4 Lo TTgImdT gaugt: TCTTYINT AT Tgure 7
5 L¢ Parallel length
- Le Extensometer gauge length
6 L, Total length (Figure 1)
7 Gripped ends (Figure 1)
8 Ly Final gauge length after fractute (Figure 1}
9 L,~-Ly Permanent elongation aftér, fracture (Figure 5)
10 A Percentage elongatiomafter fracture
Lo Lo
— ] 10Q
LO
(e.9. A200 mm) (Percentage elongation on a gauge length of 200 mm)
1M So Original cross-sectional area of the gauge length (Figure 1)
12 Su Minimum cross-sectional area after fracture (Figure 1)
13 Rp Proof stress (non-proportional etongation) or yield stréngth (offset)Z)
(Figure 2)
{e.g. Rpp 2) (0,2 % proof stress)
14 Ry Proof stress (total elongation) or yield strength (total glongation)2)
{Figure 3}
{e.g. Rioss! (0,5 % total elongation)
15 R, Permanent set stress (Figure 4)
{e:g. Rrp,2) (0,2 % permanent set stress)
16 F Maximum load
17 z Percentage reduction of area
so - su
—1} 100
So
18 Rm Tensile strength 5 (Figure 5)

[o]

1)

2)

In correspondence and where no misunderstanding is possible, the symbols L, and R, may be replaced by L and R respectively.

The latter term is used in the U.S.A. and in Canada.
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Load/extension diagrams :
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A = Elastic limit
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