1SO 375-1974 (E)

INTERNATIONAL STANDARD

INTERNATIONAL ORGANIZATION FOR STANDARDIZATION -MEXAYHAPOOHAS OPIAHU3ALIMA TIO CTAHIAPTHU3IALINU . ORGANISATION INTERNATIONALE DE NORMALISATION

Steel - Tensile testing of tubes

Acier — Esdai de traction des tubes

First edition — 1974-08-01

UDC 669.14 : 621-462 : 620.172

Descriptors :
elongation, elastic limit.

Ref. No. 1SO 375-1974 (E)

steels, steel products, tubes, steel tubes, tests, mechanical tests, tension tests, elongation, elongation after fracture, permanent

Price based on 13 pages


https://standardsiso.com/api/?name=c6f4019a43fb1cbc4833461a4fefb154

FOREWORD

ISO (the Internati
of national stand
International Star
Member Body int
up has the right t
governmental and

Draft Internationg
to the Member
Standards by the |

International Stan
Steel, and circulat

It has been approv

onal Organization for Standardization) is a worldwide federation

brds institutes (ISO Member Bodies). The work of developing

dards is carried out through ISO Technical Committees. Every
brested in a subject for which a Technical Committee has been set
b be represented on that Committee. International organizations,
non-governmental, in liaison with 1SO, also take part in the work.

| Standards adopted by the Technical Committees are circulated
Bodies for approval before their acceptance as International
SO Council.

dard 1SO 375 was drawn up by Technical Committee ISO/TC 17,
bd to the Member Bodies in March 1972,

ed by the Member Bodies of the following countries™

Australia France Romania

Austria Germany South Africa, Rep. of
Belgium Hungary Spain

Canada India Sweden

Chile Ireland Switzerland
Czechoslovakia ltaly Thailand

Denmark Netherlands Turkey

Egypt, Arab| Rep. of New Zealand United Kingdom
Finland Poland US.A.

The Member Bodlies of the following countries expressed disapproval of the

document on tech

nical groundss;

Japan

Norway
This International Standard cancels and replaces 1SO Recommendation
R 375-1964.

© International Organization for Standardization, 1974 o

Printed in Switzerlan

d



https://standardsiso.com/api/?name=c6f4019a43fb1cbc4833461a4fefb154

INTERNATIONAL STANDARD

1SO 375-1974 (E)

Steel + Tensile testing of tubes

1 SCOPE A

This Intern

\ND FIELD OF APPLICATION

tional Standard specifies requirements for the

tensile testiIg of complete steel tubes or Jongitudinal strips

of full ¢t
cross-sectiof|
{0.06 in2).
usually cart]
thick.

Test pieces
form descrik
with its requ

NOTE — Test
tubes, are td
material sped
requirements
thickness is e
value.

ickness cut from steel tubes having a
al area generally not less than'\.40 mm?2
The longitudinal strip test is not,- however,
ied out on tubes iess than 0;5mm (0.02 in)

which are machined all ovér are to be of the
ed in SO 82 and are.to_be tested in accordance
irements.

pieces, consisting~ of strips cut transversely from
be prepared\and treated in accordance with the
ification @nd) then tested in accordance with the
of 1SO82» or 1SO 86 according to whether the
ual to or'greater than 3 mm (0.12 in}, or less than this

For welded t

b its £ sb F) lati to—tha—toat
the—postHof—or—the FEratHO—tO—REe—1e5t

1SO 89, Steel — Tensile testing of wire.

ISO/R 147, Load calibration of testing machines for tensile
testing of steel.

ISO/R 205, Determination of proof stress 3nd proving test
for steel at elevated temperatures.

ISO/R 336, Plain end steel tubes, welded or seamless —
General table of dimensions and masses per unit length.

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

testing of stegl at elevated
jeld stress and

ISO 2566/1, Steel — Conversion of elongation values —
Part | : Carbon and low alloy steels.

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

b tensile testing

pieces is to be

I
cHES;

in accordance with the material specification.

WeHE—HY

For the tensile testing of other steel products, 1SO 82,

ISO 86 and

ISO 89 are applicable.

2 REFERENCES

ISO 82, Steel — Tensile testing.

1SO 86, Steel — Tensile testing of sheet and strip less than
3 mm and not less than 0,5 mm thick.

1) At present at the stage of draft.

3 PRINCIPLE

The test consists in straining a test piece by tensile stress,
generally to fracture, with a view to determining one or
more of the mechanical properties enumerated hereafter.

The test is carried out at ambient temperature unless
otherwise specified. For tests at elevated temperatures,
ISO/R 205 and ISO/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. In particular, a
distinction is to be made between the following :

4.1.1 original gauge length (L) : Gauge length before the
test piece is strained;

49 vyield stresses : In a steel which exhibits a yield
phenomenon, a point is reached during the test at which
plastic deformation, soon after it has been initiated,
continues to occur at nearly constant stress.

4.9.1 upper yield stress (R, y): The value of stress
measured at the commencement of plastic deformation at
yield (see figure 3);

or

4.1.2 final gauge Jength (L ) : Gauge length after the test
piece has been fra¢tured and the fractured parts have been
carefully fitted together so that they lie in a straight line.

4.2 extensometer|gauge length (L.) : The length of the
paralle! portion of|the test piece used for the measurement
of extension by means of an extensometer. (The length
may differ from 4, and may be any value greater than b
(see clause 5) but lgss than the parallel length L.)

4.3 percentage pprmanent elongation: Increase in the
gauge length of a fest piece subjected to a prescribed stress

(see 4.1.2) and af
percentage of the

er removal of the stress, expressed as a
briginal gauge length. If a symbol for this

elongation is used it is to be supplemented by an index

indicating the pres

ribed stress.

4.4 percentage elongation after fracture (A) : Permanent
elongation of the gauge length after fracture, L, — L,
expressed as a percentage of the original gauge lefigth, L.

NOTE — If the gaugq length is other than 5,65 \/S,, where S is the
original cross-sectiortl area, A is to be supplemented by a suffix
indicating the gauge Ipngth used, for example«

A, = percentage eldngation on gauge length of 10 \/4 S,/m.

4.5 percentage rpductionof area (Z) : Ratio of the
maximum change [n cross’sectional area which has occurred
during the test, S{ +5,,} to the original cross-sectional area,
S,, expressed as—a= percentage (S, =minimum cross-

the value of stress measured at the first pedk,|obtained
during yielding even when that peak is equakto, or|less than
any subsequent peaks observed during plastic’ defprmation
at yield (see figure 4).

4.9.2 lower yield stress (R, ):.-The lowest valug of stress
measured during plastic deformation at yield, igngring any
initial transient effects which might occur. (See|figures 3
and 4.)

NOTE — tf a steel which usually exhibits a yield phenomelpon is in a
cold-worked or theat-treated condition, the yield phenomenon may
not exist. In such cases a proof stress must be specified.|{See 4.10
and 4.11.)

4.100proof stress (non-proportional elongation) (R,) : The
stress at which a non-proportional elongation, efjual to a
specified percentage of the original gauge length, occurs.
(See figure 7.)

When a proof stress {R,,) is specified, the non-prgportional
elongation is to be stated (for example 0,2 %) and the
symbol used for the stress is to be supplemented by an
index giving this prescribed percentage of the orig|nal gauge
length, Ryq 2.

4.11 proof stress (total elongation) or proof stiess under
load (R,): The stress at which a non-prgportional
elongation plus elastic elongation, equal to a|specified
percentage of the original gauge length, occprs. (See
figure 8.)

When a proof stress (R,) is specified, or agreed befween the

sectional area after fracture.) (See also clause 19.)

4.6 maximum load (F ) : The highest load which the test
piece withstands during 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.

2

interested parties, the total elongation is to be stated and
the symbol used for the stress is to be supplemented by an
appropriate index, for example R, 5. {See also 15.3.2.)

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

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

Symbols and designations are given in the table below.

Number Preferred symbol Designation

1 D External diameter of round tube, or, with tubes of other sections, diameter
of the minimum circumscribing circlet)

2 'a Thickness of tube (Figures 1 and 2)

3 5 Mean-width-aflongitudinal-sirip {Eigure 2)

4 Loz) Originat gauge length (Figures 1 and 2)

5 L¢ Parallel iength (Figure 2)

- Le Extensometer gauge length

6 Ly Total length (Figures 1 and 2)

7 — Gripped ends (Figures 1 and 2)

8 Ly Final gauge length after fracture (Figures 1 and 2)
9 Ly Lo Permanent elongation after fracture (Figure 10)
10 A Percentage elongation aftec fracture

C'—~“L_ L‘> 100
[}

" So Original cross-sectional area of the gauge length (Figure 1)
12 Su Minimum/cross-sectional area after fracture

(Figures 1 and 2)

13 Ren Upper vield stress or upper yield point3) (Figures 3, 4 and 5}
14 Rer Lower yield stress or lower yield point3) (Figures 3, 4 and 5)
15 Rp Proof stress(non-proportional elongation) or yield strength (offset ) 3)
(Figure 7)
(e.g. Rpo,z) (0,2 % non-proportional elongation)
16 Ry Proof stress {total elongation) or yield strength (total elongatfon)3)
(Figure 8}
(eg.-fo,5) (0,5 % total elongation)
17 R, Permanent set stress {Figure 9)
(e.g. Rrp,2) (0,2 % permanent set stress)
18 Fm Maximum load
19 4 Percentage reduction of area

20 RyL2) Tensile strength T(Figure 10)
[}

1) The minimum circumscribing circle is the smallest circle which completely circumscribes the whole periphery of the cross-section, but it
need not pass through more than two points.

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

3) The latter term is used in the U.S.A. and in Canada.
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FIGURE 1 — Test on full section

FIGURE 2 — Test on longitudinal strip

Load/extension diagrams illustrating yield :
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Load/extension diagrams :

o B
3 S Y
- B / X
T e L
Ar\ C_ C /;/ D
e 0 Al ~7 1
7
( : ) |
1‘/ |
I 0.5 % total elongation
* -] g
, 1
0 Extension 0 Extensipn
FIGURE 5

FIGURE 6

Load
\

—
————
Load

Total elongation

I

0 Extension 0 Extension
Non-proportional elongation
FIGURE 7 FIGURE 8

°

<

<]

- —*

L .

©
o
|

A A /
@ o j

ll
! 1 |
0

Extension 0 Extension |
Prescribed permanent elongation }4
FIGURE 9 FIGURE 10
A = Elastic limit
B = Upper vieid stress
BCD =

Yield stress elongation


https://standardsiso.com/api/?name=c6f4019a43fb1cbc4833461a4fefb154

1SO 375-1974 (E)

6 TEST PIECES

6.1 General

The test piece may consist of a piece of the tube tested in
full section or a longitudinal strip of full thickness cut from
the tube. Preferably the tube should be tested in full
section. The type of test piece is to be stated in the test
report.

6.2 Full sections

7.3 The cross-sectional area of a test piece consisting of a
longitudinal strip cut from a tube shall be determined as
follows :

S, =ab

or (for test pieces with parallel sides)

b2
So=ab |1+ ————
6D (D — 2a)

Tubes to be testetll in full section may be plugged at each
end. The free length between the end of each plug and the
nearest gauge mark shall be between D/4 and D. For
arbitration purposps and provided that there is sufficient
material, a value ofl D shall be used.

6.3 Longitudinal strips

enlfarged ends, in

ich case there shall be a transition curve

The test piece sh;}l have a parallel length, and may have

between the grip
parallel length L,

ed ends and the parallel length. The
hall be between L, +b/2 and L, + 2b.

For arbitration gurposes and provided that there is

sufficient material,

L, + 2b shall be used.

The tolerance on fprm, i.e. variation over the gauge length,
for test pieces cut from tubes is 0,33 mm.

6.4 Proportional

In order to obtai
preferable that t
relationship betwe
These are kno
international agr
established as L,

t pieces

meaningful vaiues of elongation it is
test pieces should have a specified
n gauge length and cross-sectional area.
n as proportional test pieces, ‘By
ement this relationship has.” been
5,65\/3_0. If agreed by the-materials

standard, the elongation may be measured en afixed gauge
length and converfed to a proportional . gauge length by
means of a formuld or conversion chart: (See also 18.2.)

7 DETERMINAT|ON OF.CROSS-SECTIONAL AREA

The cross-sectional _4area of the test piece shall be
determined to anp “accuracy of 1%, unless otherwise

8 MARKING THE ORIGINAL GAUGE LENGTH

8.1 For proportional test pieces, ,the. value |of L,
calculated in accordance with clause-6 can be rounded off
to the nearest multiple of 5 mm (0.2 in) provided that the
difference between the calculated‘and marked gauge length
is less than 10 % of L.

8.2 Each end of thelgauge length may be marked by
means of a fine mark/or a scribed line. An alfernative
method is first to paint the test piece with a quick-drying
ink, and then to.mark the gauge length by fine scri lines.
Incised markings are not recommended for notch-ensitive
material as{prémature failure may occur at such a fnarking.

8.3 - It)may be useful to mark on the surface of a test piece
a_line parallel to the longitudinal axis. For test pieces with

«flat faces the line shall be at the middle of one of the wider

faces.

8.4 |[f the parallel length is much in excess of the gauge
length, as for instance with an unmachined test |piece, a
series of overlapping gauge lengths, some extending|into the
gripped portions, shall be marked on the bar.

9 METHOD OF GRIPPING

9.1 Test pieces shall be held by suitable mepgns, for
example wedges, screwed holders, shouldered holdgrs, etc.,
as most convenient.

specified in the specification for the material.

7.1 The cross-sectional area of a test piece consisting of a
piece of tube in full section or of a longitudinal strip cut
from the tube may be caiculated from the mass of the
measured length of the test piece. (ISO/R 336 gives the
information that the mass per unit volume for carbon and
low alloy steels should be taken as 7,85 Mg/m3
(490 Ib/ft3). This value should be multiplied by 1,015 for
austenitic stainless steels and by 0,985 for ferritic stainless
steels.)

7.2 Alternatively, for tubes of regular cross-section, the
cross-sectional area may be determined by linear
measurement and calculation.

6

9.1.1 For tests on tube in full section, the length of the
plug projecting beyond the grip in the direction of the
gauge length shall not exceed the external diameter of the
tube, and the shape shall be such that it does not interfere
with the free elongation of the gauge length.

9.1.2 For tests on longitudinal strip, the parallel length
shall not be flattened, but the gripped ends may be
flattened for gripping in the testing machine.

9.2 Every endeavour must be made to ensure that test
pieces are held in such a way that the load is applied as
axially as possible. This is of particular importance when
testing brittle material or when determining proof stress or
yield stress.
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10 ACCURACY OF TESTING EQUIPMENT

10.1 The testing machine shall be calibrated in accordance
with 1SO/R 147, and shall be maintained to grade 1,0
except when grade 0,5 is required by the standerd for the
material.

10.2 Where appropriate (see also 12.2), the apparent
elastic compliance (K) of the tensile testing system shall be
determined in accordance with 1SO 2573.

I1SO 375-1974 (E)

of strain during plastic deformation not exceeding
0,002 5/s is recommended.

In addition to the recommended rate of straining, an upper
limit of 30 N/mm2.s (1.9 tonf/in2-s} on the elastic stress
rate is imposed to avoid, among other things, errors due to
inertia effects.

Tables 1 and 2 give the values of the maximum permitted
initial stress rate for different test pieces and different
K-values for use when the required strain rate (not
exceeding 0,002 5/s) cannot be achieved by direct control.

10.3 The irttrument error of an extensometer or proof
stress indicator shall not exceed 5% of the value of the
elongation fof which the stress value is obtained.

11 DETERMINATION OF PROPERTIES

The appropriate properties to be determined are to be
stated in the|specification for the material and determined
in accordancg with the procedures described in clauses 12
to 19.

NOTE — Attenftion is drawn to 4.9, 4.10 and 4,11 regarding the
appropriate yield stresses and proof stresses to be stated.

12 TESTING TECHNIQUES

12.1 Factor$ affecting the rate of straining

It is necessaly to take into account the wide variation of
actual strain fate which can occur during a tensile‘\test and
which may affect the results obtained. The rate.of*straining
during plastic deformation may be measured’ directly if
suitable equipment is available. However/formost practical
purposes the| straining rate may be asseéssed in terms of
loading rate, faking into account the following factors :

1) the apparent elastic compliance (K) of the testing
machine ahd test piece assembly (see 12.3);

2) the arga of cross-section of the test piece;
3) the parallel length of the test piece.

The first of| these factors has to be established before

A stressing rate not less than one-tenth
stressing rate determined from tables 1/and
This will result in a slightly lower value/of yi
obtained.

In those cases where the Ktvalue of the

of the elastic
P is permitted.
pld stress being

tensile testing

system cannot be determinéd)in accordance with ISO 2573,

a K-value of 0,000 3y mm/N may be us
agreement between thedinterested parties.

NOTE — A “hard’~-machine havinga low K-value wi
range of test piece\cross-sectional areas to be tested

permitted elastie/stressing rate without exceeding
of 0,002 5/s,

12.3.2 CMeasurement of proof stress

When a yield phenomenon is not present

pd subject to

| permit a larger
at the maximum
he straining rate

the strain rate

imposed on the test piece in the vicinity of fhe proof stress

may not be markedly dependent upon the va
dimensions of the test piece. In proof stress d
single maximum rate of application of stress
(1.9 tonf/in2:s) is, therefore, recommended.

13 OBSERVATIONS ON LOAD/EXTE
GRAMS

13.1 One of a variety of diagrams may be
example figures 5 to 9). For many materials
of such a load/extension diagram is straight ((
to 9). {Observations of extension made at
increasing loads during a tensile test may be
corresponding values of stress and strain.)

ue of K or the
etermination a
bf 30 N/mm2-s

NSION DIA-

produced (for
the initial part
DA of figures b
a sequence of
used to derive

13.2 As the load increases beyond point A

in figure 5, the

testing.

12.2 Determination of testing system characteristics

The value of K is to be determined in accordance with
ISO 2573. The value thereby obtained on the type of test
piece normally used can be regarded as applicable to all
tensile tests performed in the testing machine using the
same type of attachments and under generally similar
testing conditions.

12.3 Application of K

12.3.1 Measurement of upper and lower yield stress

For the measurement of upper and lower yield stress, a rate

relationship between load and extension ceases to be linear.
In some cases the load may attain a maximum, then
decrease and remain sensibly constant while the extension
increases markedly (BCD of figure ). In other cases a
maximum value is not obtained initially at the point where
plastic deformation commences, and in such cases the level
remains sensibly constant during vield while the extension
increases markedly (CD of figure 6, curve X).

13.3 After yield is completed, further extension results
only from increase in load.

13.4 Where the material does not show the yield type
phenomenon, the extension will continue to increase
non-proportionally to load after point A in figures 7, 8 and

7
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9 has been reached. In such cases a proof stress or a
permanent set stress should be measured (see clauses 15

and 16).

14 DETERMINATION OF YIELD STRESSES (YIELD

POINTS)

14.1 The upper
stress, R4, may
extension diagram

NOTE — When recor

yield stress, R.y, and/or lower vyield
be determined visually or by a load/

15.2.1 Accurate determination of the load/extension
diagram is necessary (see 10.3). The curve may be obtained
by either automatic or manual methods. However, the use
of a proof stress indicator without the production of a
load/extension diagram is permitted.

15.2.2 The required percentage elongation at which a
proof stress is to be determined shall be stated in the
specification for the material.

15.3 Proof stress (total elongation) (R,) is illustrated in

similar maanc
SHRHSH—RREaRS-

or-by

ing a load/extension diagram, it is permissible

to record extension fjom the cross-head motion.

14.2 When determining these yield stresses, the test piece
shall be loaded sp that the strain rate is controlled in
accordance with thle following conditions :

14.2.1 The rate df strain of the parallel iength of the test
piece at the time ¢f vielding shall not exceed 0,002 5/s. If

this rate of straini
be controlled by

yield commences.
not be adjusted a
been reached.

hg cannot be controlled directly, it shall
egulating the rate of loading just before
The controls of the testing machine shall
ter 90 % of the expected yield load has

14.2.2 The maximum value of the initial stressing rate to

be used for test
testing machines o
tables 1 and 2. See

14.2.3 Under no
exceed 30 N/mm?2

143 In cases wh

pieces of different dimensions and in
different elastic compliances is stated in
also note 4 to tables 1 and 2.

circumstances shall the elastic stress rate
s (1.9 tonf/in2.s).

bre the upper and lower yield/stresses as

the load/extension diagram shown in figure 8 on|which a
line is drawn parallel to the y-axis of the“diagfam and
distant from it by the required total elongation. Thg load at

which the extensometer indicates the. total el
required represents the required proof’stress.

bngation

defined in 4.9 capnot be easily determined) (see figure 6,
curve Y), a 0,5 % fotal elongation proof stress (proof stress
under load) may be determined and redarded as the value of
lower vyield stress if so permitted by the material
specification or angeed between(the interested parties.

15 DETERMINATION OF PROOF STRESSES (YIELD

16.3.1 If permitted by the material specification ¢r agreed
between the interested parties, “dividers may be |used to
measure the total elongafion when proof stress R, is
specified.

15.3.2 The required total elongation at which the proof
stress is to be determined shall be stated in the specffication
for the material or agreed between the interested pdrties.

NOTE — For ferritic steels, where the specified value is not greater
than 650'N/mm2 (40 tonf/in2), the recommended valug¢ is 0,5 %
unlessCotherwise stated. For values greater than 650 N/mm?2
{40tonf/in2), this method is not valid unless the limiting tgtal exten-
sion is increased.

For austenitic steels, the value to be taken is that stafed in the
standard for the material.

16 PROVING TESTS FOR PERMANENT SET STRESS

16.1 If a permanent set stress is specified or agfeed, the
small tensioning stress stated in the specification| for the
material shall be applied to the test piece. The|stress is
increased to the specified value and maintained fpr 10 to
15 s. It is then reduced below the initial tensionipg stress
and then increased to it.

16.2 It shall be verified that the gauge length, when

STRENGTHS)

15.1 For the determination of proof stress
{non-proportional elongation), R, or proof stress (total
elongation), R,, the rate of application of stress in the
elastic range shall not exceed 30 N/mm2:s (1.9 tonf/in2.s) —
see 12.3.2 — and may be within the range 3 to 30 N/mm2s.
For both methods an extensometer shall be used.

15.2 Proof stress (ncn-proportional elongation) (R,) is
determined from a load/extension diagram on which a line
is drawn parallel to the straight portion of the curve and
distant from it by the required non-proportional amount,
for example 0,2 %. The point at which the line cuts the
curve represents the required proof stress. {See figure 7.)

8

ol N - - I - H
measuT el Wit ait - CAXTCTIOTITETeT,— 11tas— 1ot au !Jlred a

permanent extension greater than the specified percentage
of the extensometer gauge length.

17 DETERMINATION OF TENSILE STRENGTH

17.1 When determining tensile strength (see figure 10}, the
test piece shall be loaded in accordance with the following
conditions unless stated otherwise in the standard for the
material :

17.1.1 In the plastic range, the rate of separation of the
cross-heads of the testing machine, expressed as a
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percentage of the parallel length per minute, shall at any
moment be not greater than twice the specified minimum

elongation plus 10.

17.1.2

If the yield or proof stress is not to be determined,

the range within the elastic range may be as high as that
permitted in the plastic range.

17.1.3

In all cases, the speed of testing shall be as uniform

as possible and the change of speed from the elastic to the
plastic range shall be made gradually and without shock.

ISO 375-1974 (E)

a section situated between the gauge marks, and at a
sufficient distance from the nearest gauge mark. Care must
be taken to ensure proper contact between the broken parts
of the test piece when measuring the final length between
gauge marks (see 18.5). This is of particular importance
when measuring test pieces of small cross-section and test
pieces having low elongation values. For ease of
measurement a simple jig may be used which will enable the
broken pieces to be mated axially at the original point of
fracture.

17.2 The
accordance w

fensile

strength is to be determined in
ith the definition given in 4.8.

18 DETERMINATION OF PERCENTAGE ELONGATION

AFTER FRA

18.1 The p|
determined i

CTURE

prcentage  elongation after fracture shall be
h accordance with the definition given in 4.4

and expressed to the nearest 1 %.

18.2 Any
elongation t4
of the test pi

NOTE — Wher:
use a fixed gad
equivalent elon
means of a
interested part
elongation sha

18.3 The fu
be obtained

tatement of the results of a percentage
st shall include the dimensions of the section
bce and its gauge length.

e it is convenient, for economic or other reasons, to
ge length irrespective of the cross-sectional area, the
gation on 5,65 \/—S: may, if required, be obtained by
ormula or conversion chart agreed between the
ies, for example 1SO 2566. In cases of dispute, the
| be measured on a gauge tength of 5,65 V@;

il value of the percentage elongation may not
Lnless fracture of the test piecé has occurred at

T84 1T the specitied minimum elongation b less than 5 %,
it is recommended that special precaytions in the
determination of the elongation be employed.

18.5 In acceptance testing, the test results pre regarded as
valid, irrespective of the position of the fraqture, provided
that the minimum elongation specified has been obtained.
If the minimum elongation specified is not| obtained, the
results of a test should, unless otherwise agreed, be
discarded if the «distance between the fracture and the
nearer gauge mark)is less than one-third of the gauge length.

19 DETERMINATION OF PERCENTAGE| REDUCTION
OF AREA

19.1 The determination of percentage reduftion of area is
difficult or impracticable in the case of full spction tubes or
of strips cut from very thin wall tubes and therefore not
required for these forms of test piece.

19.2 Where practicable, the percentage redution of area is
to be determined in accordance with the def|nition given in
4.5,
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