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Plastic

s pipes and fittings — Crushing decohesion test for

polyethylene (PE) electrofusion assemblies
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This Intefnational Standard describes a crushing test method for determining the decohesive
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and 225 mm.
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ylene (PE) pipe and electrofusion socket or saddle assemblies for use.jn'the distrib
e method is applicable to assemblies with pipes of nominal outside diameter betwee

ving standard contains provisions which, through reference in this text, constitute pr
Ct to revision, and parties to agreements based on this International Standard are e
hate the possibility of applying the most recent edition of the standard indicated belg
of IEC and ISO maintain registers of currently valid International Standards.

3:1996, Plastics pipes and fittings — Preparation of test piece assemblies between
bne (PE) pipe and an electrofusian-fitting.

ciple

pse of the test is to-assess the cohesion of a PE pipe/electrofusion socket or saddle
Ng a test piece~The test is conducted at 23 °C + 2 °C.

hesive strength of the assembly is characterized by the nature of the failure in the p

Lint invassessing the strength of the assembly.
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Apparatus

The apparatus shall include the following main elements:

4.1 Com

4.2 Leve

pression-testing machine,

r, e.g. a screwdriver.

capable of a constant compression speed of 100 mm/min * 10 %.

4.3 Stops, to limit the minimum separation of the platens of the compression-testing machine to twice
the thickness of the pipe wall.
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5 Test pieces

51 Samp

ling
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Test pieces (see 5.2 and 5.3) shall be prepared from pipes and/or fittings obtained by sampling as

specified in

5.2 Prepa

the product standard.

ration

5.2.1 General

Each test p
PE socket @

In the case

In the case

ece shall consist of a sector cut from an assembly comprising one or more PE pipe
r saddle, the assembly being prepared in accordance with ISO 11413.

of assemblies incorporating a socket, prepare the test pieces in accordance with 5.

of assembles incorporating a saddle, prepare the test pieces in aceordance with 5.4.

5 and a

5.2.2 Electrpfusion sockets
Cut the asspmbly into sectors as specified in table 1 (see also figure'¥).
Table 1
Nominal outside Number of sectors Angle Minimum len gth of
diamgter of pipe (see figure 1) pipe each sidg of
d. fittin g
1< d,<90 2 180° 2d, or 100 mm
90|< d,< 225 4 90° 2d,
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a) For16 mm=d, <90 mm b) For 90 mm = d, =225 mm

Figure 1 — Preparation of test pieces
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5.2.3 Electrofusion saddles

Cut the assembly along a plane which passes through the axis of the pipe. This plane shall be
perpendicular to the plane defined by the axis of the pipe and the centreline of the tapping tee or saddle
as shown in figure 2.

5.3 Number of test pieces

The number of test pieces shall be as specified in the product standard.

s £ bl e ) - . - - ( (
NOTE — rTestingofatteast threetestpreces s recommended:

e

0 09

S

1) Cutting plane

Figure 2 — Test piece incorporating an electrofusion saddle

6 Conditioning
Carry out the procedure given in clause 7 at least 12 h after the fusion operation.
Between the fusion and cutting operations, condition the assembly for at least 6 h at 23 °C + 2 °C.

After the test pieces have been cut from the assembly, leave them at the test temperature for at
least 6 h.
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Carry out the following procedure at 23 °C + 2 °C, in accordance with 7.2 in the case of test pieces

incorporating an electrofusion socket or in accordance with 7.3 in the case of test pieces incorporating
an electrofusion saddle.

7.2 Electrofusion sockets

7.2.1 Meas
socket as s

7.2.2 Apply
compressio
distance be

7.2.3 Utilizi
movements

Inspect the
or at the int

7.2.4 Meas

to the pipe axis, as shown in figure 3.

7.2.5 For each test piece, calculate the percentage brittle-failure decohesion C_ from the brittle

length d, a

re and record the overall distance. \ from the first to the last \Alinr{ing inthe electrof

sion

nown in figure 3.

a compressive force, next to the electrofusion socket, to each test piece, using a
h speed of 100 mm/min + 10 %, until the inside walls of the pipe touch edach-other. 1
fween the limiting stops shall be equal to twice the pipe wall thickness:!

ng a lever, carefully separate the electrofusion socket from the pipe,using only sma
of the lever and without subjecting the test piece to any impacts.

test piece and record the type of failure (e.g. in the pipe orthe fitting, between the w
brface).

ire the total brittle-failure length d, in the fusion plane, at the outer edge of the fittin

nd the distance between the first and last.windings Y, using the following equation:

<100

d;

1

he

indings

j parallel

failure

x(

) 0. 0.0.0.0.0.00 ¢
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wWN P

1) Brittle failu
Ductile fail
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Figure 3

a) Before testing b) After testing

Coil windings

re in the fusion plane
ure of the pipe

Failure in the plane of the coil with ductile deformation of the plastic material

— Assessment of decohesion of a test piece incorporating an electrofusion socket
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7.3 Electrofusion saddles

7.3.1 Determine the area of the fusion plane S; (see manufacturer's data sheet).

7.3.2 Position the test piece such that the compressive force is applied in a plane parallel to the plane
through which the pipe was cut (see figure 4) and such that the platens of the compression-testing
machine are next to the saddle. Apply an increasing compressive force to the test specimen in such a
way that the platens approach each other at a speed of 100 mm/min + 10 %. Continue to compress the
test piece until the distance betwen the platens has decreased to twice the thickness of the pipe wall.
Record the compressive force just before the pipe walls make contact.

Dimensions jn millimetres

Position of fest piece

'9\_,)0

Platens of compression-festing machine
/l:

Before crushing After crushing

Key

1 Pipe
2 Fitting
3 Platen

Figure 4 — Mounting of the test piece between the platens of the compression-testing machine
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7.3.3 Utilizing a lever, carefully separate the electrofusion socket from the pipe, using only small
movements of the lever lever and without subjecting the test piece to any impacts.

Inspect the test piece and record the type of failure (e.g. in the pipe or the fitting, between the windings
or at the interface).

7.3.4 Measure the total brittle-failure area S: in the fusion plane.

7.3.5 Calculate the percentage brittle-failure decohesion C, from the brittle-failure area S: and the area
of the fusion plane S;, using the following equation:

C. = S x100
S
8 Interpyetation of results

If the percentage brittle-failure decohesion is higher than the value stated in thieyrelevant produ¢
standard, the assembly is considered to have failed the test.

—

9 Test report
The test report shall include the following information:
a) a refefence to this International standard;
b) full identification of the sample tested,;
c) the material of each of the components of the-assembly tested,;
d) the ngminal size of the fitting;
e) the dimensions of the pipe before ‘assembly (mean diameter, ovality, wall thickness and lgngth);
f) the diIensions of the test piecCes, including the free length of pipe projecting from the socket;
g) the fugion conditions used,when preparing the assemblies;
h) the test temperatureg and the accuracy to which it was measured,;

I) the number of test pieces tested;

j) the length of:time between fusion and cutting the test pieces from the assembly and the lepgth of
the condjtioning period,;

k) in the case of electrofusion saddles: the compressive force at the moment when the distance
between the platens was twice the pipe wall thickness;

) the percentage brittle-failure decohesion;

m) in the case of failure, the type of failure (failure at the interface, tearing between windings failure of
the pipe or failure of the socket);

n) any special observations made during or after the test;
0) the date of the test;

p) the laboratory which carried out the test.
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