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British Standard Methods of testing
Plastics

Part 11. Thermoplastics pipes, fittings and valves

Method 1103A. Stress relief test for injection

moulded fittings: oven method

Méthodes d’essai des plastiques

Partie 11. Tubes, raccords et robinetterie en matiéres thermoplastiques
Méthode 1103A. Essai de relaxation des contraintes des raccords moulés par injection: essai a I’étuve

Prufverfahren fiir Kunststoffen
Teil 11. Rohre und Armaturen aus Thermoplasten

Verfahren 1103A. Entspannungsversuch an Armaturen aus SpritzguB: Ofenverfahren

IMPORTANT NOTE. Before reading this method it is essential to read BS 2782 : Part 0, issued separately.

0. Introduction

This British Standard has been prepared under the direction
of the Plastics Standards Committee. It describes a method
for the determination of the effect of stress relief in
thermoplastics moulded fittings made by injection moulding
by either injection point or ring gate methods. In drafting
the standard, consideration has been given to 1SO 580-1973
‘Moulded fittings in unplasticized polyvinyl chioride {PVC)
for use under pressure — Oven test’, prepared by Technical
Committee TC 138 of the International Organization for
Standardization (1SO). It differs from the international
standard in that this method includes no requirement and is
applicable to all types of thermoplastics fittings, whereas
the approach of ISO/TC 138 is to specify a method for
each type of material.

Part 11 of BS 2782 comprises a series of methods of test
normally applied to the whole range of thermoplastics pipes,
fittings and valves.

Warning note. This British Standard does not necessarily
detail all the precautions necessary to comply with the
requirements of the Health and Safety at Work, etc., Act
1974. Attention should be paid to any appropriate
precautions and the method should be operated only by
trained personnel.

Compliance with a British Standard does not of itself
confer immunity from legal obligations.

1. Scope

This British Standard describes a method for the determina-
tion of the effect of heat on injection moulded fittings in
respect of the relief of stresses.
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2. Principle
The principle of the method is as follows.

{a) Heating of a moulded fitting in an air oven at an
elevated temperature for a period related to the fitting
material. The required temperature and period of heating
are given in the appropriate thermoplastics fittings
standard.

(b) Measurement of the depth of penetration of cracks,
if any, occurring at the point(s) or ring of injection and
expression of this as a percentage of the wall thickness
or a percentage of the socket or spigot iength.

{c) Observation of changes in the surfaces of the fitting
before and after heating.

3. Apparatus

3.1 Thermostatically controlled electrically heated air oven
with a circulating fan, the whole interior of which is
controlled to an accuracy of * 2 °C. The heating capacity
shall be such that, after insertion of the test piece(s), the test
temperature is regained within 15 min.

4. Test piece

The test piece shall be a complete fitting in its finished state.
Any post moulding operations such as sprue removal,
machining, etc., shall be carried out before the fittings are
tested.

5. Conditioning

The test piece shall be conditioned for at least 30 min at
23 + 2 °C prior to testing.
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6. Accuracy of measurements
All measurements shall be made to an accuracy of 0.1 mm.

7. Procedure

7.1 Condition the test piece as described in clause 5. Note
the general surface appearance.

7.2 Regulate the temperature of the air oven to the required
test temperature.

7.3 Measure the length of the socket(s) and mark
circumferentially on the spigot(s) the length, E, specified in
the appropriate product specification.

7.4 Place the test piece in the oven in such a way that it
stands on the oven shelf on one socket mouth, free of
external stresses and without touching either the walls or
the base of the oven.

7.5 Leave the test piece in the oven for the required heating
period, which commences when the required test
temperature has been regained.

7.6 Remove the test piece from the oven and either:

(a) in the case of fittings with injection point(s), section
the fitting through the point of injection; or,

(b} in the case of fittings with a ring gate, visually
examine the ring gate area and section the fitting through
the point of worst damage, i.e. cracking or shrinking.

7.7 Allow the sectioned test pieces to cool throughout to
23 + 2 °C and inspect the external and internal surfaces of
the fitting, noting any visible differences from the original
surface appearance such as blisters or opening of weld line.

7.8 For fittings with injection point(s), measure the wall
thickness of the section at the injection point(s) and the
depth of penetration of cracks, if any, at these points.

7.9 For fittings with ring gate(s), either:

(a) in the case of an interior ring gate, measure the wall
thickness of the fitting near the gate and the maximum
depth of penetration of cracks, if any; or,

(b) in the case of an end ring gate, measure the maximum
depth of penetration of any cracks along the socket or
spigot length.

8. Calculation and expression of results

8.1 For fittings with injection point(s), calculate the degree
of crack penetration at the injection point, T, expressed as
a percentage of the wall thickness, from the equation:

r=-L Y100 (1
L
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where

L is the maximum length of crack penetration (in mm);

L is the minimum wall thickness at the injection point
{in mm).

8.2 For fittings with ring gate(s), either:

(a) in the case of an interior ring gate, calculate the
degree of crack penetration at the ring gate, O, expressed
as a percentage of the wall thickness, from the equation:

p=-t %100 2)
LQ

where
L is the maximum length of crack penetration
(in mm);
Lg is the minimum wall thickness at the ring gate
{in mm).
(b) in the case of an end ring gate, calculate the degree
of crack penetration at the ring gate, C, expressed as a

percentage of the socket or spigot length, from the
equation:

L

C=— x100 {3)
S

where

L is the maximum length of crack penetration

(in mm);

L is the original length of the socket or spigot

(in mm).

NOTE. In the case of a spigot Lg = E.

9. Test report
The test report shall include:

(a) reference to this British Standard, i.e. BS 2782 :
Method 1103A : 1982, and the relevant product
standard;

(b) full identification of the fitting including the method
of manufacture;

(c) the number of fittings in the production batch;
(d) the number of test pieces;

(e} the test temperature;

(f) the duration of the test;

{g) the degree of crack penetration at the injection point
or at the ring gate of the socket or spigot (see clause 8);

(h) any visible changes in the test piece during the test or
immediately after the test (see 7.7);

(j) the date of the test.
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