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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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Plastic piping systems — Mechanical joints between
fittings and pressure pipes — Test method for
leaktightness under negative pressure

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
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betws
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Hocument specifies two methods of testing for checking the leaktightness of asse
ben mechanical fittings and plastic pressure pipes with diameters.up to and including
pplies regardless of the design and material of the fitting used for jointing plastics pi

This fest method is not applicable to fusion-welded joints.
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ormative references

are no normative references in this document.

erms and definitions
'ms and definitions are listed in thissdocument.

1d IEC maintain terminological databases for use in standardization at the following

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

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

rinciple

ling of the.leaktightness of an assembled joint when submitted to external pressure
essure within the pipe.

easurements where the external hydraulic pressure is greater than the atmosphe

the pipe, procedure A shall be used

e safety and
e.

mbled joints
¥ 63 mm. The
he.

addresses:

greater than

bric pressure

For measurements with a vacuum inside the pipe segment and an atmospheric pressure outside the
pipe, procedure B shall be used.

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 standard, the ones given in
Annex A shall apply.

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

a) test medium;
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b) test pressure (bar or MPa);

c) testduration (h);

d) testtemperature (°C);

e) freelength (mm).

6 Apparatus

6.1 Apparatus for Procedure A

6.1.1 Asui

6.1.2 Encl

kable apparatus for Procedure A is shown in Figure 1.

psed tank, capable of being used at the appropriate test pressure and receiving th

specimen. TIe ends of the test specimen shall pass through the walls of the tank, soythat the ins

the pipe is o
be arranged

6.1.3 Pres

en to the atmosphere and the connecting pipes are in axial alignment) The assembly
50 as to enable any leakage to be detected within the test specimen:

Kure source, connected to the tank and capable of raising and maintaining the spe

water pressyre to within 0,05 bar1),

6.1.4 Pres

6.1.5 Tem
water in the

sure measuring device, capable of checking conformiity of the test pressure.

berature control system, capable of maintaining the temperature of the presst
Lank at the specified temperature, T, to within =2 °C.

e test
ide of
shall

cified

rized

1) 1bar=0,1 MPa=105Pa; 1 MPa=1N/mm?

2
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N

Key

1  connection to hydraulic pump 6 *_ cover flange

2 valve 7  annular seal

3  alrrelease valve 8 fitting to be tested
4  pressure measuring device 9  sealing collar

5 enclosed tank I, pipe free length

3 The apparatus shall permit a clear view/through the test piece.

Figure 1 — Typical apparatus

6.2 |Apparatus forProcedure B
6.2.1 A typicaltést arrangement for Procedure B is shown in Figure 2.

6.2.2| Vacuum source (pump), capable of producing in the test piece the partial vacuunp specified in
the rdferring standard.

6.2.3 Vacuum pressure measurement device, capable of measuring the pressure in the test piece
to within 0,01 bar.

6.2.4 Shut-off valve, to isolate the test piece from the vacuum source.
6.2.5 Thermometer(s), capable of checking conformity to the specified test temperature.

6.2.6 End-sealing device, of appropriate size and sealing method for sealing the non-jointed end of
the test piece. The device shall be restrained in a manner that does not exert longitudinal forces on the
joints.

©1S0 2022 - All rights reserved 3
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1 endseal

2 jointund
3  pressure

%)

7 Testpi

The test spe

To vacuugn pump.

lo pipe free length

b1 test
measurement device

Figure 2 — Typical test arrangement

eCces

fimen shall consist of one or more fittings and two or more pieces of plastic pressur

of the size a
24 h after tl}eir production. For practical reasons, the nfdnufacturer may wait for a shorter per|

time before

In case of us
with a shut-d
off valve and

The assembl

The mean outside diameter, d

and the fitti

d quality for which the fitting is designed. The fittings and pipes shall not be tested

esting. In case of dispute, a duration of 24 h shall apply.

ng Procedure B, the test piece shall-be connected to the vacuum source (pump) via
ff valve. The vacuum pressure measurement device shall be connected between the
the test piece.

 of the joint should be cafried out in accordance with the manufacturer's instructior

-m:.0f the pipe should preferably conform to the minimum specified
hg dimensions (méan inside diameter, d,,)) should preferably conform to the max

values state
limits of thei

8 Proce

by the manufacturer, in order to have dimensions as close as possible to the ex
relevant tolerances.

ure Az Pressure outside

P pipe
until
iod of

a line
shut-

IS.

value,
imum
[reme

ature

and so that variations in the test temperature do not exceed 2 °C. Condition the test specimen for at

least 20 min.

8.2 Remove any condensation from the inside of the test specimen. Wait for 10 min and ensure that

the inside of

the test specimen is completely dry.

8.3 After conditioning, progressively and smoothly apply a first test pressure, p;, in the shortest time
practicable for at least 1 h and then smoothly increase the pressure without shock to the second level,
p,. Maintain the test pressure, p,, for a further period of at least 1 h. The test starts upon achieving the
required test pressures.
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8.4 Maintain a constant reading on the pressure-measuring device. Inspect the inside surface of the
test piece for leakage and record any signs of leakage observed, and the pressure (p; or p,) at which
leakage occurs, while the joint is subjected to external pressure.

9 Procedure B: Vacuum inside

9.1

Condition the test specimen at the test temperature for at least 20 min.

9.2 Ensurethatduringthe procedure, the testtemperature is maintained at the specified temperature
and that variations in the test temperature do not exceed +2 °C.

9.3

when|the test pressure is achieved and close the shut-off valve.

9.4

referfing standard has elapsed or prior failure of the test piece as indicated by an increas
pressure. Unless otherwise specified by the referring standard, the assembly shall be con
leaktight if the change in vacuum pressure is <50 mbar.

10

The test report shall include the following information:

a)

b)

c)

d)

f)

g)
h)

j)
k)

Evacuate the test piece to the test pressure specified in the referring standard: Red

Record the increase of pressure, if any, in the test piece until either thefest period sp

Test report

a|reference to this document (ISO 3459:2022) and the referring standard (includin
publication);

=

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

c

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 cq

the test procedure;
the test period;

the test pressure;
the test temperature;

imformation’on the leaktightness of the joint including the pressure at which a leakagg
any);

ord the time

ecified in the
be of internal
sidered to be

g its year of

g the joint(s)

he pipes and
de;

occurred (if

apy-factors which can have affected the results, such as any incidents or any operatin

g details not

specified in this document, or any deviations from the procedure;
any unusual features observed;

the date of test.
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