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ISO Recommendation R 1167 January 1970

PLASTICS PIPES FOR THE TRANSPORT OF FLUIDS

DETERMINATION OF THE RESISTANCE TO INTERNAL PRESSURE

1. SCOP

This |
the rg

The t

2. PRIN(

The n
perio

The t
ature

NOTH
burstiz

Conse
a num

If the
of the

At ele
to faci

The e
the te
can wi

The ratio between\this maximum circumferential stress obtained by extrapolation and the circumferential stress to which th

will bd
at a te

For ap

SO Recommendation describes the testing apparatus and the test procedure to be applied for determin
sistance of plastics pipes to a constant internal pressure and the bursting time of these-pipes.

bst requirements are given in the specification concerning the types of pipes urider test.

[IPLE OF METHOD

nethod consists in subjecting specified lengths of pipe to a spetified constant internal pressure for a spe
1 of time, or until the test piece bursts.

equal to the conditioning temperature. The tests are-carried out “with water under water” (see clause 7
. — The method is based on the correlation between the circumferential stress exerted on the pipe and the time after
hg is observed.

luently, it is based also on the shape of the circumférential stress/bursting time curve, which can be obtained by subm)
ber of test pieces to various pressures. The shape.of this curve depends on

— the nature of the product used (PVC,.PE; high-density; PE, low-density; etc.);
— the processing conditions of the material.

ests are performed at clevated temperature, the circumferential stresses required to produce bursting decrease, but th
curve is maintained.

litate extrapolation.

trapolation, by suitable’methods, of the circumferential stress/bursting time curve, determined at 20 °C in accordanc
t conditions fixed by/this method, allows approximate estimation of the maximum circumferential stress which the p
thstand, without.bursting, over a reasonably long period, say 50 years.

subjected in continuous service defines what is called a “factor of safety”, which is only applicable when water unde
mpegrature of 20 C is transported. It makes allowance for the service conditions of the pipe, its handling qualities, etc

ng
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pst pieces are conditioned before testing, and throughout ‘the test they are kept at a specified constant femper-
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ated temperatures, singularities in this curve, in particular points of flexion, develop sooner. This circumstance is utiljzed

with
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plications where higher temperatures and/or higher aggressiveness of the fluids to be transported are to be expected, sPecial

tests ¢
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Two types of test are provided for :

— Acceptance tests, carried out at a temperature of 20 °C.
These allow a fast verification of the conformity of a batch of pipes to a specified type.

— Quality tests, carried out at an elevated temperature as a function of the nature of the pipe tested. These

allow evaluation of the standard of the production and the pipe material used.

The first type of test may be applied by the manufacturer for the continuous inspection of his products and/or by
the consumer for the acceptance of a batch of pipes.
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3. APPARATUS

The essential parts of the apparatus are as follows :

3.1

3.2

3.3

3.4

3.5

4. SAMPLING

4.1

4.2

4.3

Fittings, to be mounted at the ends of the test piece.

The fittings should be designed to make a pressure-tight connection to the test piece and to the pressure

appliance.
Three types of fittings are allowed, as follows :

of the fittings and the thrust of the pressure (see Fig. 1).

3.1.1 Fittings rigidly connected to the test piece so that the lower end of the test piece carries the weight of one

3.1.2 Caps, provided with ring joints sealing on to the external surface of the test piece, and connected to one

3.1.3 Metal plugs provided with ring joints sealing onto the inner surface of the test piece, and connecte

another by a metat Tod attowing some fongirudimamovernment at tieends of thetest pretePressur
applied through one cap end, or through the connecting rod (see Fig. 2).

one another by a metal rod with a central bore allowing some longitudinal movementat the ends
test piece (see Fig. 3).

Tank filled with water at the required temperature and provided with a thermostat(allowing the temg
to be maintained within + 1 °C.

NOTE. Provision should be made for effective stirring.

A suitable appliance allowing the required pressure to be built up gradually and without shock and tg
subsequently maintained within + 2 % throughout the test.

NOTE. - It is recommended to apply the pressure to each test picce individually, by means of a cylinder of comprd
connected to the water-filled test picces. A device which allows the pressure to be applied to several test pieces at th
time should not be used, because at the moment of bursting of ong’of the test pieces the pressure will also fall to zd
other ones. It is not permitted to raise the pressure again to itsnitial value and continue the test, since the requiren
of clause 3.3 would then not be complied with.

A number of pressure gauges, equal to the number of test pieces, with suitable scales to check the pre
in the pipes.

NOTE. The pressure gauges should permitreading within £ 1 %. It is recommended to check the pressure gauges
tor example once a week, and, in the case.of short-duration tests, every day.

An appliance designed to register the duration of the pressure application till the moment of bursting
first pressure fall.

NOTE. — It is recommended to use an apparatus which is sensitive to the pressure variations caused by rupture and

can stop the time count€pand, eventually, close the pressure circuit.
A pressure gauge withyelectrical contacts or similar systems can be used tor this purpose.

Froin-a batch of pipes take at random a sample of sufficient length.
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Erom this sample cut lengths of pipe, or test pieces, one after another. The ends of the test pieces sh

uld be

flat and perpendicular to the axis of the pipe.

The free length of each test piece between the connecting caps should be L mm as determined by equation 1,

but not less than 250 mm.
L=3d, (equation 1)

where d, is the outside diameter of the pipe in millimetres.
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Test p
Test p

6.1

6.2

They 1hay be immersed in the tank to be used in the burst tests.

6. CALCYULATION OF THE PRESSURE

4.4 Number of test pieces
4.4.1 Acceptance test . five test pieces.

4.4.2 Quality test : five test pieces for each required test condition.

5. CONDITIONING

ieces should not be tested within a period of 15 hours after production of the pipe.

ieces should be brought to the specified temperature and conditioned at that temperature for 1 hour.

Acceptance test

o three significant figures by means of equation 2 :
2e

d,.—e

€

p=0 (equation 2)

where

g is the circumferential stress in newtons per square nietre (or kilogrammes-force per square ¢

cular specification applicable to the pipes under test;
d is the nominal outside diameter of the pipe, in millimetres;

e is the nominal wall thickness of thepipe, in millimetres.

Duality test

o three significant figures for €ach test piece by means of equation 3 .

2e, .
n .
p=6¢ — (equation 3)
dm, max ~Cmin
here
o is'the circumferential stress in newtons per square metre (or kilogrammes-force per squarg

centimetre) (see clause 6.1);

dm, max is the maximum mean outside diameter, in millimetres, measured on each test piece;

e_. is the minimum wall thickness, in millimetres, measured on each test piece to within 0.0

1. £ : +-
Uy TIal D U THIVTUTTICIUT

NOTE. — It is essential to have available a micrometer designed to measure the wall thickness of a test
piece at all points along its length.

The pressure p in newtons per square metre (or kilogrammes-force per square centimetre) should be caldulated

nti-

metre). For each material the value of ¢ to be_applied to the test pieces is laid down in the parti-

[he pressure p in newtons per square metre (or Kilogrammes-force per square centimetre) should be caldulated



https://standardsiso.com/api/?name=c4335f5f6c86c4c0a3c2c984507db51f

_6— ISO/R 1167-1970 (E)

7. TEST PROCEDURE
7.1 Cut the test pieces according to section 4.
7.2 Wipe the test pieces free from any trace of dirt, oil or wax, etc.

7.3 Measure the dimensions of the test pieces (quality test only) and calculate the test pressure (see section 6)
corresponding to the specified circumferential stress.

7.4  Put the fittings on the ends of the test pieces.
7.5  Fill the test pieces with water and condition them (see section 5).

7.6 _Connect the test pieces to the apparatus, release the air from the test pieces and within 60 seconds apply the
specified pressure with an accuracy of + 2 %.

Throughout the test, the test pieces should be immersed in the cistern, the temperature of whiéh'\is mhintained
within £ 1 °C (see clause 3.2).

~

6.1 Acceptance test. Five test pieces should be subjected to the pressure corresponding tosthe circumfqrential
stress laid down in the particular specification applicable to the pipes under test.

~3

6.2 Quality test. Five test pieces should be subjected to the pressure corresponding to the higher circumferential
stress.

Five test pieces should be subjected to the pressure corresponding to the lower circumferential strdss.

These stresses are laid down in the particular specification applicable to the pipes under test.

7.7 | The requirements of this test have been complied with if, after\tiie period of time given in the particular
specification applicable to the pipes under test, no test piece has burst.

7.8 | Retests in case of bursting

~2

8.1 Acceptance test. If any one of the five test piéces bursts before the specified period of time has elapsed,

the test should be stopped and repeated with a second set of five test pieces taken at random from|the
batch.

~J

8.2 Quality test. If any one of the fivé test pieces in a required test condition bursts before the specifigd
period of time has elapsed, the test should be stopped and repeated with a second set of five test pjeces
taken at random from the batch.

8. INTHRPRETATION OF RESULTS
A batch or a manufacturesshould be deemed to comply with the requirements

— if no test piece’bursts before the specified period of time has elapsed,

or

— ifiatest piece has burst during the first series of tests, but no bursting occurs during the second set [of
tests.

If a rupfure occurs within a distance of 0.1 L from the clamp, it should be disregarded. Such a iailed iest piece
should be replaced by another test piece.
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