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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
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Introduction

This International Standard describes a method for determining the long-term resistance to internal
pressure of glass-reinforced thermosetting plastics (GRP) pipes.

It is a method which uses the following conditions:
— water as the reference liquid inside the test piece;
— water or air, as the environment outside the test piece.

The se—erhe—tsed—tor—te sE—cHferenttemperstares hotld—benoted—that for a given
tempegrature, the results obtained can differ depending on the end loading conditions and| whether the
exterhal environment is water or air.

The npethod described in this International Standard differs from those in some other similar standards
in the following details:

— the failure criteria and the detection of failure;
— the strain in the longitudinal and circumferential directions canbe measured during the test;
— the test pressure is maintained constant.

Thishethod can be used to obtain datato establish internal pressure versus time-to-failure relationships
at different temperatures. The procedures for establishing.the relationships are not within the scope of
this Ipternational Standard. For such purposes, attentieiis drawn to ISO 10928.

© ISO 2015 - All rights reserved v
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INTERNATIONAL STANDARD ISO 7509:2015(E)

Plastics piping systems — Glass-reinforced thermosetting
plastics (GRP) pipes — Determination of time to failure
under sustained internal pressure

1 Scope

Thisrinternational Standard specifies a method for determining the time-to-failure of glags-reinforced
thernmosetting plastics (GRP) pipes under internal hydrostatic pressure at a specified temperature. The
exterpal environment can be air or water.

NOTE Forotherinternal or external environments, thereferringstandardisto specifyanyadditiongl requirement.

2 Normative references

The fpllowing documents, in whole or in part, are normatively refevenced in this docurpent and are
indispensable for its application. For dated references, only thé edition cited applies. [For undated
refergnces, the latest edition of the referenced document (incliding any amendments) applies.

[SO 3126, Plastics piping systems — Plastics components —Petermination of dimensions

ISO 1P928, Plastics piping systems — Glass-reinforced-thermosetting plastics (GRP) pipes apd fittings —
Methads for regression analysis and their use

3 Terms and definitions

For the purposes of this document, the-following terms and definitions apply.

31
failure
occurrence of bursting, leakifig, or weeping

Note ] to entry: See 9.1.

3.2
bursting
failure by rupture of the pipe wall with immediate loss of test liquid and drop of pressure

Note 1 to eritry: See 9.1 and 9.2.1.

3.3
leaking

failure by visible loss of the pressurizing liquid through the pipe wall to an extent detectable visually
and/or by a continuous drop in pressure

Note 1 to entry: See 9.1 and 9.2.1

34

weeping

failure by passage of the pressurizing liquid through the pipe wall to an extent detectable visually
and/or electronically

Note 1 to entry: See 9.1 and 9.2.2.

© IS0 2015 - All rights reserved 1


https://standardsiso.com/api/?name=54678dcfba5c152babfdcd7591ba311e

ISO 7509:2

015(E)

4 Principle

A cutlength of pipe at the required temperature is subjected to a specified internal hydrostatic pressure
to cause a state of stress in the pipe wall, which depends upon the loading conditions (i.e. with or without
the effects of end thrust being carried by the pipe wall). The results of tests at different end loading
conditions will be different even for the same pipe. Water or air may be used as the environment outside
of the test piece.

The test samples are held at the test pressure until failure occurs. Typically, the time to failure is longer
at lower pressures (stresses).

In general,
analysed in
appropriate

referring sta

NOTE It §
International

a) whether
b) freelengf
c) number d
d) testtemp
e) ifand wh
f) external

g) internald

5 Appars
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without hydr
and other co

ccordance with ISO 10928 to establish a long term value. The number of tests requirg
ime intervals, and the time at which a value is established (time to failure) are given
dard.

s assumed that the following test parameters are set by the standard making reference {
Standard:

br not the test piece is to be loaded by the hydrostatic end thrust while uhder pressure (5.2);

h, L, of the test piece (see 6.2);

f test pieces (see 6.1);

erature and its tolerance (see 8.1);
ht strain measurements are required (see 8.2);
environmental fluid, i.e. water or air (see 8.3) or other environment (see Note in Clause 1);

nvironmental fluid, if not water or a testliquid for the purposes of 5.7 and 9.2.2 (see Note in Cla

jtus

Fithin +1,0 %.

aling devices, for thetest piece, capable of inducing the specified state of stress, i.e. w
ostatic end thrust(see Figure 1). The end sealing concepts shown in Figure 1 are only t
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Figure 1 — Typical arrangements for pressure testing of pipes

5.3 Test piece support(s), as necessary to minimize deformation of the test piece due to its own
weight. Such support(s) shall not constrain the test piece circumferentially or longitudinally.

5.4 Container for water, if tested with water as the external environment (see 8.3), equipped so that
the specified temperature can be maintained uniformly throughout the liquid.

NOTE This can require circulation.

© IS0 2015 - All rights reserved 3
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5.5 Pressurizing system, capable of applying the pressure to the liquid in the test piece in such a way
as to avoid entrapment of air. The system shall be capable of maintaining the pressure within the limits
detailed in 8.5 for the duration of the test.

The pressure should, preferably, be applied individually to each test piece. However, the use of equipment
enabling the pressure to be applied simultaneously to several test pieces is also permitted if there is no
danger of interference when failure occurs.

If the tests are carried out at a specified stress, the dimensions of the various test pieces should be similar.

It is recommended that an automatic system be used which adjusts the pressure to keep it within the
specified limits.

5.6 Pressyre measuring device, having an accuracy within 1,0 % of the test pressure.

5.7 Electrical resistance meter and associated circuit (optional, see 9.1), capable)of detecfing a
change in elgctrical resistance to a level of 3 MQ) or less (see 9.2.2) between a sufficiefitly conductive test
liquid and a ¢onductive layer.

5.8 Strain|measuring device(s) (optional, see 8.3), capable of measuring'the required strain|to an
accuracy of Within *2 %.

6 Test pipces

6.1 Numbler

The number pf test pieces shall be as specified in the refeftring standard.

6.2 Free lpngth

Each test piefe shall comprise of a full section of the pipe, the free length (L) which, between the s¢aling
devices, shal| be as specified in the referring-standard.

6.3 Cutting

The ends shdll be smooth and perpendicular to the axis of the pipe.

7 Conditjoning

Unless otherpise speeified by the referring standard, store the test piece(s) at the test temperaturje (see
8.1) for 24 h prior t0 testing.

8 Procedure
8.1 Conductthe following procedures at the temperature and tolerance specified in the referring standard.
8.2 Inaccordance with ISO 3126, measure the pipe diameter, wall thickness, and test sample length.

8.3 If strain measurements are required, attach strain gauges and use equipment conforming to 5.8.

4 © IS0 2015 - All rights reserved
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8.4 Attach the end-sealing devices (5.2) to the test piece (see Clause 6) and fill the assembly completely
with water or the testliquid (5.7). Attach the test piece to the pressurizing system, avoiding entrapment of air.

If testing with water as the external environment, install the test piece in the container (5.4) so that it is
totally surrounded with water.

8.5 Raise the pressure inside the test piece to the desired level within 5 min (5.5). Maintain the pressure
until failure. Record the test period to an accuracy of +2 % of the duration of the test period (in hours) or
24 h, whichever is the shorter.

NOTE

For some nominal sizes greater than DN 500, the duration of the test will, for practical
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In case of an interruption in testing due to unforeseen circumstances, such as pewer fljilure, the test

continued ifthe duration of the interruptionisless than 100 h. The length of thetime of i
e deducted from the total running time of the test and shall be noted in the testreport.

etection of failure

General

st piece shall be considered to have failed when bursting (3.2), leaking (3.3), or we
ved. Bursting or leaking can be detected visually or by loss of test liquid (see 9.2.1).
fected visually or physically by measuring the electrical resistance (see 9.2.2).

Weeping can be determined only when the test is carried out in air.

se of the very high stresses (strains) generated by the extreme pressures used to d
data points, the discontinuity effects of(the end closures can significantly influence
to failure. If the failure can be clearlylidentified as initiating from end fixture influen|
test may be discarded if the failure:occurs outside the valid failure zone, i.e. within a d
H sealing device, given in Formula/1):

B x ([DN] X 8)0'5

DN is the nominal size, expressed in millimetres;
is the-wall thickness, in millimetres.

e feaSible (i.e. where failure is by leaking or weeping), failures outside the valid
ed, as needed, and the test continued. Any such continuation shall be noted in the te

erruption(s)

eping (3.4) is
Weeping can

evelop short-
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5t report.

9.2

9.2.1

Detection methods

Loss of test liquid

A visible loss of the test liquid through the pipe wall shall be considered as failure (see 9.1).
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