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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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Plastics piping systems — Test method for the resistance
of plastic pipe/pipe or pipe/fitting assemblies to tensile
loading

WARNING — Persons using this document should be familiar with normal laboratory practice, if
appllcable The use of thls Internatlonal Standard can 1nvolve hazardous materlals, operations,

and equipm

ifan

limi

, assoc1ated w1th its use. It is the responSIblllty of the user of thls Internatlonal

ations prior to use.

btandard to
establish appropriate safety and health practices and determine the applicability ofiregulatory

This[International Standard specifies a method for testing the resistance-to longitudinal tepsile loading
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ication of a given constant load for 1 h, followed by application of a load at a constant

iaxial plastic pipe/pipe or pipe/fitting assemblies with electrofusion joints, butt fusi
anical fittings (made of plastics or metals). For electrofusion joints and butt fusion joi
od is limited to nominal pipe diameters up to and including~250 mm.

ormative references

following documents, in whole or in part, are normatively referenced in this docunj
pensable for its application. For dated references, only the edition cited applies. |
ences, the latest edition of the referenced deeument (including any amendments) appl

126, Plastics piping systems — Plastics components — Determination of dimensions
Principle
est consists of subjecting@plastic pipe/pipe or pipe/fitting assembly to a longitudinal §

ing or failure occurs( The leak tightness of the test piece is verified before the constar
onstant load, and attthe end of the test.
[est paranieters and requirements

fest parameter of the standard which refers to this International Standard shall be y
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XA)shall apply. The test is carried out at a temperature of (23 £ 2) °C.

The following test parameter should be given by the standard which refers to this International Standard.

a) teststress [MPa]

5 Apparatus

5.1

Room, which can be controlled at a temperature of (23 * 2) °C.

5.2 Tensile-testing machine or other equipment, sufficiently powerful to allow tests to be carried
out up to the yield point of the pipe. The tensile machine shall be capable of sustaining, between its
clamping jaws, a constant load, within a load tolerance of +2 %, and a speed of (25 + 2,5) mm/min.
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5.3 Force-measuring device, capable of checking conformity to the specified loading conditions (see

Test piece clamping device, capable of clamping the test piece in the machine.

measuring device.

Recording manometer or contact manometer, covering the range 0 mbar to 55 mbar.

essed-air supply, capable of controlling the pressure at (50 + 5) mbar.

5.2 and 8.2).
5.4
5.5 Time
5.6
5.7 Comp
5.8 Setof]

the pressurg

5.9 Thery
Clause 7).
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6.2 Preparation

Each test pif
Pipes of the

All joints sh|
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NOTE1 Fd
joints and IS

pipes equipped with valves, which can be used to link the test piece to the mandgmete
supply or to isolate the test piece manometer unit from the pressure supply.

hometer, capable of checking conformity to the specified test temperature (see 5.1

eces

ling

d fittings used to produce the test pieces shall be obtdined by sampling as specified i
dard.

usion couplers where d, 2 180 mm and wher®e'the conduct of tensile tests on fitting
s beyond the limits of the available test equipment, the testing of joint segments mig

Testing of segment test pieces shall not-be undertaken, however, unless a correlation
mplete pipe/joint assemblies has been established.

ece shall comprise a complete'pipe/pipe, pipe/fitting/pipe, or fitting/pipe/fitting asseq
same nominal pressure (PN) or design SDR as that of the fitting shall be used for the t

all be made in agcordance with the manufacturer’s instructions and, whenever applig
jons specified ifythe relevant standards.

r PE, the rélevant International Standards are 1SO 11413[1] and ISO 12176-2[4] for electrof]
11414[2]\and 1SO 12176-113] for butt fusion joints.

The free le

three times thé&nominal outside diameter d;, with a minimum of 250 mm.

thi\lp, of the pipes or spigot ends (between the jaws and the joint/fitting) shall be at

r and

and

n the

pipe
ht be
with

nbly.
PSt.

able,

usion

least

Determine the mean wall thickness of the pipe, according to ISO 3126. Attach seals to the free ends of
the pipes so that the test piece will remain leak tight at a pressure of 50 mbar. Connect one of these ends
to the pressure supply.

NOTE 2

of the pipes that are to be connected to the clamping jaws of the tensile-testing machine.

7 Conditioning

Itis recommended to reinforce, by means of an internal brace or an electrofusion coupler, the free ends

Immediately prior to testing in accordance with Clause 8, condition each test piece at (23 = 2) °C at a
time such that testing will not be carried out less than 24 h after the jointing of the pipe/fitting.
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8 Procedure

8.1 Setting up the test piece

Connect the ends of a test piece to the jaws of the tensile-testing machine such that the load is applied
along the axis of the pipe.

Link the test piece to the pressure supply and introduce a pressure of (50 + 5) mbar into the test piece
and check the leak tightness of the test piece, e.g. by using a soap solution.

8.2 Constant-load-tensile-test

While maintaining the pressure of (50 + 5) mbar apply a tensile load to the test piece“so| that a load,
which corresponds to a longitudinal stress in the pipe wall is reached within 30 s. This Ioad |s calculated
using Formula (1):

Hy =2xopxmxey x(d, —ep,) (1)

where
&1 isthe applicable test stress given in the referring standatd (MPa);
@m is the mean wall thickness of the pipe (mm);

dy, isthe nominal outside diameter of the pipe (mm).

Verify the leak tightness after applying the constant load, e.g. by using a soap solution. Maintain the test
piece at this constant load for 1 h, within a load.variation of +2 %.

Verify the leak tightness after the test periodywhile maintaining the constant load, e.g. by fising a soap
solutfion.

If the test piece is still leak tight, continue immediately with the second part of the test in accordance
with|8.3. Otherwise, report the ohsérvations in accordance with Clause 9.

8.3 | Constant-speed tensile test

While maintaining the pressure of (50 = 5) mbar, extend the test piece by applying a tensile load along
the lpngitudinal axis ©fjthe test piece at a crosshead speed of (25 * 2,5) mm/min.

Unless the assembly is pulled apart or one of the test piece components fails otherwise, 4top the test
when yield ofthé pipe occurs.

In the caséof yield, verify the leak tightness after completion of the test, e.g. by using a soajp solution.

NOTH ield of plastic materials is the transitio
a decrease or a shoulder in the stress-strain curve.

haracterized by

9 Testreport
The test report shall include the following information:
a) areference to this International Standard (i.e. ISO 13951) and the referring standard;

b) thenominal pressure class (PN) or the design SDR of the components [e.g. fitting(s), pipe] comprising
the joint(s) under test;

© IS0 2015 - All rights reserved 3


https://standardsiso.com/api/?name=93b4cd01365e00ffbb3bb2729f8398a3

ISO 13951:2015(E)

all details necessary for identification of the test pieces, including the nominal size of the pipes
and fittings used to produce the test pieces, the type of material, the manufacturer’s code, and the

any factors which might have affected the results, such as any incidents or any operating details not

c)
fusion-jointing procedure used;
d) the test temperature;
e) the test stress;
f) the number of test pieces tested;
g) the result of the constant-load tensile test (8.2);
h) the resyIt of the constant-speed tensile test (8.3);
i) the type(s) of failure;
j) any obsprvations made during the test;
k)
specified in this International Standard;
1) the test|laboratory;
m) the datg of the test.
4
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Annex A
(normative)

Test parameters

The test stress shall be equal to 6 MPa (6 N/mm?2).
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