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Foreword

This part of BS 4443 has been prepared under the direction ofthe Plastics
Standards Committee and the Rubber Standards Committee as a revision of
BS 4443-4:1976, which is withdrawn.

It comprises a method oftest for the determination of solvent swelling.

Attention is drawn to method 1 of BS EN ISO 1923:1995, BS 4443-1, BS 4443-2
and BS 4443-3.

A British Standard does not purport to include all the necessary provisions of a
contract. Users of British Standards are responsible for their correct application.

Cross-Reference

The British Standards which implement international or European publication

referred to in this document may be found in the BSI Standard Catalogue under
the section entitled "International Standards Correspondence Index", or by using
the "Find" facility ofthe BSI Standards Electronic Catalogue.

A British Standard does not purport to include all the necessary provisions of a
contract. Users of British Standard are responsible for their correct application.

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

Summary of pages

This document comprises a front cover, an inside front cover, pages i and ii,
pages 1 to 3 and a back cover.

The BSI copyright notice displayed in this document indicates when the
document was last issued.

Sidelining in this document indicates the most recent changes by amendment.

ii

©BSI 11-2000



BS 4443-4:1989

Section 1. General

1 Scope

This Part of BS 4443 describes a method oftest that
applies to flexible cellular products of polymeric
origin: determination of solvent swelling.

Section 2. Method 10. Determination of
solvent swelling

2 General

This method measures the volume of swelling of
flexible cellular materials when immersed in
specified solvents for a given time at a controlled
temperature.

Although in some respects swelling tests may
simulate service conditions, no direct correlation
with service behaviour is implied. The
measurement of swelling can provide valuable
information on the suitability of the cellular
material for use with a given liquid; examples are
the resistance of flexible polyurethane cellular
material complying with BS 4021 to
tetrachloroethylene, and the development of
cellular rubbers for oil-resistant applications.

3 Solvent

The solvent shall be tetrachloroethylene or any
solvent of analytical reagent quality (see A.l).

NOTE In the case of light mineral oils, where differences in
aromatic content may arise, a supply of liquid of known
composition should be reserved for the complete series of tests.

WARNING. Care should be taken to follow the
correct recommended procedures when using toxic
and flammable liquids.

4 Test specimen

The test specimen shall be a die-cut 100 mm
diameter disc. The thickness 7} ofthe test
specimen shall be measured in accordance with

BS EN ISO 1923 and shall not exceed 10 mm. The
presence of skin on the test specimen shall be noted
in the test report (see A.2) since it may affect the
test result.

5 Conditioning and test conditions

Material shall not be tested less than 72 h after
manufacture, unless, at either 16 h or 48 h after
manufacture, it can be demonstrated that the
solvent swelling values obtained do not differ by
more than + 10 % from those obtained after 72 h.
Testing is permitted at either 16 h or 48 h if, at the
selected time, the above criteria have been satisfied.

Unless otherwise specified the test shall be carried
out at 23 £ 2 °C (see A.3).

Prior to the test the test specimens shall be stored
for at least 16 h under the following standard
conditions:

23 + 2 °C, 50 £ 5 % relative humidity.

NOTE This storage period can form the latter part of the period
following manufacture.

6 Procedure

Place the test specimen in a dish

approximately 300 mm x 200 mm containing the
solvent to a depth of 25 mm to 30 mm. After 5 min,
submerge the test specimen by covering it with

a 200 mm square of wire gauze with a nominal
aperture of 0.25 mm (legs may be formed by bending
a 12.5 mm strip on two opposite sides to 90°).

After the test specimen has been in contact with the
solvent for a total of 30 min, remove the wire gauze
and lift the test specimen from the solvent by means
of a flat wire gauze scoop consisting ofa 175 mm
square of wire gauze with a nominal aperture

0f 0.25 mm and fitted with a wire frame and handle.
Secure the scoop at an angle of 45° and allow the
test specimen to drain for 5 min.

Cover the test specimen with a 150 mm square
of 6 mm plate glass, the thickness 74 of which has
been measured in accordance with BS EN ISO 1923.
Invert the glass, test specimen and scoop and, after
removing the scoop, remeasure the diameter D2 of
the test specimen and the thickness 72 ofthe test
specimen with the glass plate in accordance with
BS EN ISO 1923.

Allow the test specimen to stand at room
temperature for 24 h or until it is completely free
from solvent, whichever is the longer period. If
possible, dry the test specimen in a fume cupboard
without forced extraction.

Measure the diameter D3 and thickness 73 in
accordance with BS EN ISO 1923.
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7 Calculation of results

7.1 Temporary swelling
Calculate the percentage temporary swelling Pt
from the following equation:

D2X(T-Ts) - D2T. {
P, = (1Y — 1} x 100
DT, ‘

where

D, isthe original diameter oftest specimen
(in mm);

D, is the diameter oftest specimen soaked in
solvent (in mm);

T, isthe original thickness oftest specimen
(in mm);

T> is the thickness oftest specimen soaked in
solvent plus plate glass (in mm);

T, isthe thickness ofplate glass (in mm).

7.2 Permanent swelling

Calculate the percentage permanent swelling P,
from the following equation:

J D2 T;_ D2T,

Pp= x 100

] DT,

where

Ds is the final diameter (in mm);

T3 is the final thickness (in mm).

8 Test report

The report shall include the following information:

a) a description ofthe material including the test
specimen thickness;

b) the solvent used for swelling if other than
tetrachloroethylene;

c) the test conditions;

d) the location of skin if present;

¢) the value ofthe percentage temporary
swelling, expressed as a percentage;

f) the value ofthe percentage permanent
swelling, expressed as a percentage;

g) the method used, i.e. method 10 of
BS 4443-4:1989.

Section 3.Method 11. Humidity ageing
at an elevated temperature

Section 3 superseded by BS EN ISO 2440:1998.

Section 4. Method 12. Heat ageing
Section 4 superseded by BS EN ISO 2440:1998.
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Appendix A Details to be agreed
between purchaser and supplier

A.l The solvent to be used if not tetrachlorethylene
(see clause 3).

A.2 Whether or not the test specimen used in
method 10 is to have the surface skin included
(see clause 4).

A.3 The temperature and humidity conditions for

the determination of solvent swelling (see clause 5).
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BSI — British Standards Institution

BSI is the independent national body responsible for preparing
British Standards. It presents the UK view on standards in Europe and at the
international level. It is incorporated by Royal Charter.

Revisions

British Standards are updated by amendment or revision. Users of
British Standards should make sure that they possess the latest amendments or
editions.

It is the constant aim of BSI to improve the quality of our products and services.
We would be grateful if anyone finding an inaccuracy or ambiguity while using
this British Standard would inform the Secretary ofthe technical committee
responsible, the identity of which can be found on the inside front cover.

Tel: 0181 996 9000. Fax: 0181 996 7400.

BSI offers members an individual updating service called PLUS which ensures
that subscribers automatically receive the latest editions of standards.

Buying standards

Orders for all BSI, international and foreign standards publications should be
addressed to Customer Services. Tel: 0181 996 7000. Fax: 0181 996 7001.

In response to orders for international standards, it is BSI policy to supply the
BSI implementation ofthose that have been published as British Standards,
unless otherwise requested.

Information on standards

BSI provides a wide range of information on national, European and
international standards through its Library and its Technical Help to Exporters
Service. Various BSI electronic information services are also available which give
details on all its products and services. Contact the Information Centre.

Tel: 0181 996 7111. Fax: 0181 996 7048.

Subscribing members of BSI are kept up to date with standards developments
and receive substantial discounts on the purchase price ofstandards. For details
ofthese and other benefits contact Membership Administration.

Tel: 0181 996 7002. Fax: 0181 996 7001.

Copyright

Copyright subsists in all BSI publications. BSI also holds the copyright, in the
UK, ofthe publications ofthe international standardization bodies. Except as
permitted under the Copyright, Designs and Patents Act 1988 no extract may be
reproduced, stored in a retrieval system or transmitted in any form or by any
means —electronic, photocopying, recording or otherwise — without prior written
permission from BSI.

This does not preclude the free use, in the course of implementing the standard,
ofnecessary details such as symbols, and size, type or grade designations. Ifthese
details are to be used for any other purpose than implementation then the prior
written permission of BSI must be obtained.

If permission is granted, the terms may include royalty payments or a licensing
agreement. Details and advice can be obtained from the Copyright Manager.
Tel: 0181 996 7070.






