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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 — Mechanical joints between
fittings and pressure pipes — Test method for resistance to

pul

lI-out under constant longitudinal force

WARNING — Persons using this document should be familiar with normal laboratory practice, if
applicable. The use of this document can involve hazardous materials, operations and equipment.

This document does not purport to address all of the safety concerns, if any, asso

)ciated with

its uge. It is the responsibility of the user of this document to establish appropriat
health practices and determine the applicability of regulatory limitations priortou

1

ope

This document specifies a method for checking the ability of assembled umiaxial joints bet
and plastic pressure pipes to withstand longitudinal tensile stresses. Thétest applies rega
desigh and material of the fitting used for jointing plastics pipe.
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est method is not applicable to fusion-welded joints.

ormative references

pbllowing documents are referred to in the text.in such a way that some or all of
tutes requirements of this document. For dated references, only the edition cited
ed references, the latest edition of the refereénced document (including any amendmg

| 26, Plastics piping systems — Plastics,components — Determination of dimensions

F456:2006, Plastics piping systems == Multilayer pipes — Determination of long-term st

erms and definitions

'ms and definitions are listed in this document.

$0 Online browsing platform: available at https://www.iso.org/obp

C Electropedia: available at https://www.electropedia.org/

rinciple

e safety and
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wveen fittings
rdless of the

their content
applies. For
ents) applies.

rength

1d IEC maintain terminology databases for use in standardization at the following addresses:

An assembled joint is subjected to a longitudinal tensile force calculated as a function of the pipe
dimensions and the maximum permissible induced hoop stress of the relevant pipe.

5 Test parameters and requirements

The test parameters of the standard which refers to this document shall be used and the requirements
shall be fulfilled. If one or more parameters are not given in the referring document, the ones given in
Annex A shall apply.

The following test parameters should be given by the standard which refers to this document:

a) pull-out force (N);
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b) testduration (h);
c) testtemperature (°C);

d) freelength (mm).

6 Apparatus

Tensile loading equipment, capable of applying a constant tensile force, with a tolerance of +2 %,
along the longitudinal axis of the pipe(s) connected to the mechanical fitting being tested.

The tensile -
loading cylinder. The test framework, as illustrated in Figure 1, shall be designed to permj
transmissior1} of the applied force to the joint and fitting assembly without reduction by frictional [osses
generated byf the supporting structure.

F

: A

v |

o

ly

ly

Key

end load bearing type A end cap
fitting to be tested
end load bearing type A end cap
applied longitudinal end load force
I, pipe free length
a End load reaction forces generated within the loading framework.

Figure 1 — Typical apparatus

The test temperature shall be maintained at +2 °C of the specified temperature.
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The test specimen shall consist of one or more joints formed by the assembly of at least one fitting and
one or more pieces of plastic pressure pipe of the size and quality for which the fitting is designed.

The fittings and pipes shall not be tested until 24 h after their production. For practical reasons, the
manufacturer can wait a shorter time before testing. In case of dispute, a duration of 24 h shall apply.

The assembly of the joint should be carried out in accordance with the manufacturer's instructions.

8

Procedure

Determine the mean wall thickness of the pipe, according to ISO 3126. Secure the testspse

appat]

tensign for the specified test period.

Inspefct the joint(s) for, and record any, indications of loosening of the joint or partial
separption from the fitting by pull-out.

9

Test report

The test report shall include the following information:

a)
b)

‘)

d)
e)
f)
g)
h)
i)

j)

a|reference to this document (ISO 3501:2021) and to thereferring standard;

=

e nominal pressure class or S series of the components [e.g. fitting(s), pipe] comprisir
ujnder test;

a|l details necessary for identification of the\test pieces, including the nominal size of
fittings used to produce the test pieces, the type of material and the manufacturer's cc

the test period;

the test temperature;
the calculated force;
the pipe free length (I§);

information on theloosening of the joint or partial or complete separation of the joint

o8]

hy factors which might have affected the results, such as any incidents or any oper
pt specified'in this document;

=

the dateof test.

cimen in the

atus. Apply the calculated force gradually over a period of 30 s. Hold the specimen in constant

or complete

g the joint(s)

he pipes and
de;

by pull-out;

ating details
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Annex A
(normative)

Test parameters

A.1 General

The test pars

The free len
minimum of

If, for pipes

shorter free
referring sta
be achieved,

For solid w4
considered t

For multilayg

A.2 Solid

From the diy
figure, calcu
permissible

FT = 1,5
where
or isth|
isth

isth

A.3 Multi

meters in Table A.1 shall be used, if applicable.

Table A.1 — Example

Test duration Test temperature
h °C
1 23

bth, [y, of each pipe shall be at least three times the nomindl outside diameter, d,
250 mm.

ith d,, greater than 315 mm, the specified minimunmfree length cannot be achie
length can be chosen with a minimum of two times'd,, unless otherwise specified
hdard or specification. If a climate chamber is needed and the minimum free length c
a shorter free length, [y, of at least 150 mm can\be used.

1l pipes, the force, Fy, shall be calculated*by using Clause A.2. Co-extruded pipe
b be solid wall pipes.

T pipes, the force, Fq, shall be calcilated by using Clause A.3.

wall pipe

hensions of the solid wall pipe, calculate the cross-section of the pipe wall, and fror
ate the force, F, necessary to produce a longitudinal stress of 1,5 times the max
vorking stress of the'material from which the pipe is made, using Formula (A.1):

or xnxey, X(d; —e,)

ke ‘dpplicable test stress given in the referring standard (MPa);

vith a

ved, a
n the
annot

S are

n this
imum

(A1)

e mean wall thickness of the pipe (mm);

e nominal outside diameter of the pipe (mm).

layer pipe

Using the dimensions of the multilayer pipe, calculate the force, Fy, using Formula (A.2):

_ 1,5xppxnx(d, —ey, )2

T

20

(A.2)
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