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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-governn

Internationa
Internationa
The main ta
adopted by

Internationa

Attention is
rights. ISO s

ISO 1167-1
transport of
their access

This first edi
with ISO 1146

ISO 1167 cd

for the conveyance of fluids — Determination of the resistance to internal pressure:

Part 1:

Part 2:

Part 3:

Part 4:

TITyoO—toce

Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.
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Introduction

Tests for determining resistance to internal pressure are essential for assessing the properties and durability
of thermoplastics piping system parts. In fact, they constitute a basis for determining short-term and long-term
characteristics.

In or]
one

ISO
appl

ISO
each

© ortat oot © v 1o © O © O

Her to avoid unnecessary repetition, it is desirable to group together all these documents and
nternational Standard divided into several parts.

1167-1 contains a description of the equipment used to pressurize test pieces, the testing pro|
ed and the test report.

case considered: pipes, components or assemblies.

pressure of

5, fittings or assemblies. All these documents describe the equipment for pressurizing the)fdifferent test
¢s considered as well as the testing procedure and the test report.

to establish

cedure to be

1167-2, ISO 1167-3 and ISO 1167-4 describe the method of preparation of test pieces corr¢sponding to
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Scope

sure at a given temperature of thermoplastics pipes, fittings and piping, systems for the transp

method accommodates water-in-water, water-in-air and water-in-liquid tests.

Normative references

ences, only the edition cited applies. For undated references, the latest edition of the
ment (including any amendments) applies.

1167-2:2006, Thermoplastics pipes, fittings-and assemblies for the conveyance of fluids — D
b resistance to internal pressure — Part 2~Preparation of pipe test pieces

1167-3, Thermoplastics pipes, fittings-and assemblies the conveyance of fluids — Determi
tance to internal pressure — Part 3:'Preparation of components 1)

1167-4, Thermoplastics pipes, fittings and assemblies for the conveyance of fluids — Detd
bsistance to internal pressute — Part 4: Preparation of assemblies 1)

3126, Plastics piping systems — Plastics components — Determination of dimensions

D080, Plastics piping and ducting systems — Determination of the long-term hydrostatio
hoplastics pipe-materials in pipe form by extrapolation

Terms and definitions

For f this d he followi | definiti |

3.1
com

following referenced documents are indispensable'dor the application of this document.

part of ISO 1167 specifies a general test method for determining the résistance to interngl hydrostatic

brt of fluids.

For dated
referenced

etermination

hation of the

rmination of

strength of

ponent

fitting or valve, in single or multiple form, that is supplied as an integral unit

3.2

standard dimension ratio

SDR
ratio

of the nominal outside diameter d,, of a pipe to its nominal wall thickness e,

1) To be published.
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4 Principle

After conditioning, test pieces are subjected to a specified constant internal hydrostatic pressure for a
specified period of time or until a test piece or pieces fail.

Throughout the test, the test pieces are kept in an environment at a specified constant temperature: this is

either water

(“water-in-water” test), another liquid (“water-in-liquid” test) or air (“water-in-air” test).

The following test parameters shall be specified by the standard or specification making reference to this part
of ISO 1167:

a) thetyp

b) the test

c) foreval

d) the num

e) the test
f)
9)

h)

the type
the durd

the reqy

5 Apparn

5.1 End ¢
caps shall a
testing.

The end cap

Type A: fitti
hydrostatic ¢
plates on th
compatible

Of end cap 10 be Used (Se€ 5.1 and 150U T167-2:2000, 4.1);
temperature;

lation purposes, the SDR or S-series or size of pipe or fitting to be used;
ber of test pieces;

pressure, p, or the circumferential (hoop) stress, o, to be induced by the.test pressure;

”
)

of test, i.e. “water-in-water”, “water-in-liquid” or “water-in-air”;
tion of the test under pressure and the criteria for a failure;

irements, or patterns of requirements, if any, which determine the initiation of additional testir

atus

aps, fixed to the ends of the test piece. By.means of an appropriate system or procedure
low sealing and connection to the pressutizing equipment and shall allow purging of the air b

s shall be one of the following types.

hgs rigidly connected to theitest piece but not to each other, and hence transmitting
nd thrust to the test piece, e’g. as shown in Figure 1, or equivalent. They may comprise fla
e ends of a large diameter pipe, optionally fused when flanges, caps, plugs or plates are
naterial to the test pieces.

Type B: soG
and connec

kets, made of metal, fitted with joints ensuring sealing onto the external surface of the test §
d to one another, and hence not transmitting the hydrostatic end thrust to the test piece.

may comprige one ormere metal rods, see Figure 1, allowing sufficient longitudinal movement at the en
the test piedes, to avoid buckling due to thermal expansion. If external rods are used, contact of the ou
surface of tHe testpiece with one or several rods shall be avoided during the test. In this case, the test
be disregarded.

g.

end
efore

the
hged
of a

hiece
They
ds of
tside
shall

Other than toothed grips, any sharp edges which would come into contact with the outside surface of the pipe
shall be rounded off.

The constituent material of the end cap might have an adverse effect on the test piece under test and such
materials should therefore be avoided as far as possible.

For testing of components, the end caps shall be replaced by pressure-tight devices as specified in

ISO 1167-3.

End caps of type A shall be used for determination of the long-term hydrostatic strength of materials in
accordance with 1ISO 9080.

NOTE It

is recognized that times to failure can be different depending upon the type of end caps used.
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a) Type A b) TypeB

Figure 1 — Examples of end caps forinternal pressure testing

5.2 | Tank, filled with water or other liquid, keptZat a constant temperature as specified in the referring
stanglard to within £1 °C, or oven, the temperature of which shall be kept at the specified value to
withip 2 °C.

When an environment other than water\is"used, necessary precautions shall be taken, in particular those
congerning safety and any interaction between liquid and the material(s) of the test piece.

Wheh environments other than water are used, tests which are intended to be comparative shgll be carried
out in the same environment.

As the results are strongly,influenced by temperature, the tolerance on temperature should be Kept as small
as possible within the gpecified limits e.g. by using forced circulation of the fluid.

When testing in air{the pipe surface temperature should be checked in addition to the air.

Potaple water.should be used and it is necessary to avoid contamination of the water by any substance likely
to affect the-results, e.g. detergents, lubricants.

5.3 y ich |that contact
between them or W|th the 3|dewalls of the tank/oven is av0|ded as far as p033|ble so as not to influence the
test results.

5.4 Pressurizing equipment, capable of applying the required pressure gradually and smoothly in
accordance with Clause 9 and then of keeping this indicated (or measured) pressure to within *3 % for the
duration of the test.

As the results are strongly influenced by pressure, the tolerance on pressure should be kept as small as
possible within the specified limits.

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

© I1SO 2006 — All rights reserved 3
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danger of interference when failure occurs (e.g. by the use of an isolation valve or a test based on the first
failure in a batch).

To maintain the pressure within the specified tolerance, a system should be introduced which automatically

controls the

pressure within this specified tolerance (e.g. due to expansion of the test piece).

5.5 Pressure measurement devices, capable of checking conformity to the specified test pressure. The
range of the gauge shall be such that the required pressure setting shall lie within the calibrated range of the

device used

(see Clause 7).

The pressure measurement devices shall not contaminate the test fluid.

In case of di

spute, the reference level of the pressure device shall be equal to the water level in the tank.

Master gauges for calibration of the apparatus should be used.

It is recommiended to use equipment which is capable of stopping the timer (5.8) in event offailure or lea

and closing

he pressure circuit to the test piece concerned.

5.6 Dimension measuring equipment, conforming to ISO 3126.

5.7 Temperature measuring equipment, capable of checking conformity,to\the specified test temper:

(see 5.2).

5.8 Timel|, capable of recording the duration of the pressure applications up to the moment of failu
leakage, to Within 0,5 % of the expected testing time.

6 Test pieces

6.1 Preparation of test pieces

The prepara

Measure an

fion of test pieces shall conform toS© 1167-2, ISO 1167-3 or ISO 1167-4, as applicable.

| record test piece component.parameters, e.g. preparation conditions, dimensions, as neces

6.2 Number of test pieces

Prepare a miinimum of three test'pieces unless otherwise specified in the referring standard or specificatio

7 Calcu

7.1 Gene

ation of test pressure

kage

hture

re or

sary.

>

ral

For material testing, the test pressure shall be calculated from a given circumferential hoop stress and based
on the measured dimensions of the test piece, see 7.2.

For pipe testing, the test pressure shall be calculated from a given circumferential hoop stress and using one
of the following options, given by the referring standard or specification:

a) based on the measured dimensions of the test piece, see 7.2;

b) based on the nominal dimensions of the test piece, see 7.3.

For testing of components, the test pressure shall be as given in the referring standard.

© I1SO 2006 — All rights reserved
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For testing of assemblies, the test pressure shall be calculated from a given circumferential hoop stress and
based on the SDR of the pipe(s) used for the test piece, see 7.4, unless a test pressure is specified by the
referring standard or specification.

7.2 Pressure calculations based on the measured dimensions of the test piece

Calculate the test pressure, p, in bar2), to three significant figures, using the following equation:

2emin

p=10c

em ~ ®min

whevle
o is the hoop stress to be induced by the applied pressure, in megapascals;
lom is the mean outside diameter of the test piece, in millimetres;

b nin 1S the minimum wall thickness of the free length of the test piece, inmmillimetres.

NOTE The factor 10 results from the ratio between megapascals and bar.

7.3 | Pressure calculations based on the nominal dimensions of the test piece
Calclilate the test pressure, p, in bar?), to three significant figures, using the following equation:

2
p=100 “n

n~"¢n
whete
o is the hoop stress to be induced:bythe applied pressure, in megapascals;

d, is the nominal outside diameter of the test piece, in millimetres;

e is the nominal wall thickness of the free length of the test piece, in millimetres.

NOT

The factor 10 results from the ratio between megapascals and bar.

7.4 | Pressure calculations based on SDR of pipe(s) of the test piece

Calclilate the test pressure, p, in bar?), to three significant figures, using the following equation:

/ 2(100)
P> SDR]-1
where
o is the hoop stress to be induced by the applied pressure, in megapascals;

[SDR] is the standard dimension ratio of the pipe(s) of the test piece.

NOTE The factor 10 results from the ratio between megapascals and bar.

2) 1bar=0,1MPa=10°Pa; 1 MPa =1 N/mm?2.
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8 Calibration and accuracy of the apparatus

The temperature and pressure control systems and the equipment for measuring temperature, pressure and
time shall be capable of maintaining the values within the specified limits and shall be calibrated.

The accuracy of the apparatus shall be considered such that the requirements for temperature, pressure and
time are fulfilled.

9 Conditioning

Prepare theltest pieces, removing any traces of dirt, oil, wax or other contamination, and fit them with thg end
caps (5.1) specified for the test.

Measure andgl record the free length of the pipes of the test piece /;, as appropriate.
Fill the test pieces with water, which may be preheated to a temperature not more than the\test temperature.
After filling the test pieces, immerse them in a water bath or place them in an-oven at the temperature

specified by the referring standard and condition for a period in accordance with Table 1. When conditioning at
temperaturep in excess of 100 °C sufficient pressure shall be applied to preventboiling.

Table 1 — Conditioning periods

Thickness Minimum conditioning period
€min
mm h
emin <3 1
3<emn<8 3
8 < emin< 16 6
16 < emin < 32 10
32 < epfin 16

NOTE
results.

tlis recognized that éxtended conditioning periods beyond those specified in Table 1 could influence thg test

Record the actual conditioning time.

The test pieges.shall not be tested within the period of time after their manufacture specified in the refgrring
standard. Olfmerwise, a minimum period of 24 h after production shall be observed.

10 Test procedure

” o«

10.1 Select the type of test, i.e. “water-in-water”, “water-in-air”, or “water-in-liquid”, as specified by the
referring standard or specification.

Measure and record the time taken to pressurize the test piece as follows.
Connect the test pieces to the pressurizing equipment (5.4) and bleed off the air. After conditioning,
progressively and smoothly apply the test pressure as calculated in Clause 7, in the shortest time practicable

between 30 s and 1 h depending upon the material, the size of the test piece and the capability of the
pressurizing equipment.
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