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Foreword

This Part of BS 7008 has been prepared under the direction
of the Plastics Standards Committee.

Its purpose, like that of Part 2 for multipoint data, is to
identify a range of basic physical properties of plastics
which are to be determined in accordance with specified
test procedures, thus enabling all manufacturers to present
data to a common base and thereby overcoming the present
problem of comparing resuits from different sources where
different methods or conditions have been employed.

It also specifies how these properties are to be presented.

It is rarely possible to assign a unique value to any property
of a polymer. The structure on which properties ultimately
depend is influenced by forming and fabrication condi-
tions, and may also change during a measurement, so that
experimental details have to be very carefully specified.
Even such seemingly fundamental quantities as density or
electric strength can span wide ranges, and may vary from
point to point within a given sample, perhaps because of
the inevitable changes in cooling rate through the cross
section of a quenched moulding, or because of the orienta-
tion of polymer molecules or fibrous fillers induced by
processing or mechanical working. Whatever the cause,

the net result is that tests have to be made on samples of
specific size and geometry, and with well-defined histories.
The test itself has to minimize structural changes within
the specimen, or ensure that these are brought about in a
reproducible way as in, for example, the determination of
the temperature of deflection under a bending stress.

Most of the quantities covered in this method are already
covered by other British and international standards,

but these are often written to accommodate a wide range
of sample and testing variables, with the inevitable resuit
that it is difficult to obtain comparably standardized data.
It was considered unrealistic to try and impose yet other,
entirely new, set of standards on the industry, and the
decision was taken to identify acceptable compromises
between the several material and instrumental variables
that existing standards permit, Consequently, the Technical
Committee has considered and approved reference to
selected international standards, specifically the multi Part
1SO 1628, 1SO 2577 and |EC 250.

The tests and conditions specified in this standard have
been selected because of their importance combined with
the existence of well-established methods and the objective
of presenting comparable data; hence they are often but
not necessarily those adopted in standards applicable to
specific materials which are the principal documents in
their own context and which, for example, may use
alternative procedures for optimum quality control or
assess other properties of particular relevance to the
capabilities of the material.

In the absence of standards for methods of thermo-
mechanical analysis for the measurement of linear thermal
expansion (property 2.3) and specific heat capacity
(property 2.6), a bibliography is provided (see appendix B)
for background information which may be helpful in
conjunction with the use of instruments capable of such
measurements. Numerical references to the bibliography
are given in square brackets in the text.

Data are presented in tabulations defined by this standard
(see table 1). It is not intended that all tests and conditions
listed therein should necessarily be applied to each
material, but that for each case an appropriate selection be
used. For example, for property 5.4, tensile strength,

the higher rates of straining would normally be used for
flexible materials, the lower ones for rigid materials.

This Part of BS 7008 provides for the measurement and
presentation of single-point data, i.e. one value for
individual properties obtained under a standardized set of
conditions, to enable a simple comparison of materiais.
For information on how selected properties may change in
response to a generally significant variable such as tempera-
ture, attention is drawn to Part 2 of this standard, which
covers multipoint data.

The terminology and the format of units and symbols used
are in accordance with BS 1755 : Part 1 and with BS 5555
or BS 6775, as applicable.

Attention is drawn to the provisions of the Health and
Safety at Work etc. Act 1974 and the need to ensure that
appropriate precautions are taken to ensure the safety of
personnel when carrying out the methods of test required
by this standard.

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

1 Scope

This Part of BS 7008 is a method for the acquisition and
presentation of selected basic properties of plastics
materials as single-point data, but excludes specialized
methods of test for films, cellular materials or composites
such as fibre-reinforced resins. Such materials may be
included however where the methods of test identified in
this standard are applicable, )

These single-point data are for use in the preliminary
selection and comparison of materials where it is not
necessary to include the effect of changes in a variable
such as temperature or time (see note 1),

NOTE 1. For such purposes attention is drawn to Part 2 of this
standard, for multipoint data, or, for more detailed design
considerations, to BS 4618,

NOTE 2. Guidance on the use of specific test methods is given in
appendix A.

NOTE 3. The titles of the publications referred to in this standard
ara listed on the inside back cover.

2 Definitions

For the purposes of this Part of BS 7008, the following
definitions apply.

2.1 multipoint data. Data comprising a number of test
results for a property measured at stated points within a
range of values of variables such as time, temperature,
stress and frequency.

2.2 single-point data. Data comprising a group of single
value results or classifications for a corresponding number
of individual properties or performance assessments of a
plastics material.

3 Specimen preparation and conditioning

Test specimens shall be prepared in accordance with the
applicable procedures from the methods published under
Part 9 of BS 2782 and, until their use, be conditioned in
accordance with the applicabie procedures given in

BS 2782 : Part 0 and selected, where applicable, by the
method tabled in this Part of BS 7008 for which the test
specimens are required. Where this results in options for
the conditioning atmosphere which include 23 + 2 °C
and/or (50 £ 5) % relative humidity, that option shall be
used. Key details of the material and specimen preparation
and history shall be recorded and presented in accordance
with clause b,

PARTx1 846 EE 1b2ukLb9 0079799 & I

NOTE. Specimen preparation is extremely important, and it might
be thought that preparative conditions should and could be rigidly
defined, but this is not possible, as the processing of any grade of
polymer in a given machine/mould combination demands settings
which even at this stage are not unique because they also depend
upon the ultimate application. It is quite impracticable to anticipate
all contingencies when only a restricted range of simple geometries
({bars, plagues, etc.) is considered. The methods published under
Part 9 of BS 2782 spell out good practices that should be observed
in specimen preparation, but they cannot give the essential details
{the pressures, temperatures and times) that together contribute to
a successful product, These have to be based on the manufacturer’s
recommendations, and it is assumed that these are always followed.
The less common forming methods can also be accommeodated in
this way; rotational moulding grades should be moulded into
hollow cubes, for example, and appropriate specimens machined
from the flat faces. This approach tries to simulate conditions
which at least approximate to those expected in normal usage,

and contrasts with those in some material specifications. in BS 3412
for polyethylene, for example, the density is determined on very
slowly cooled {5 °C/h) material. There are excellent reasons for this
{specimens are more homogeneous) but the resultant answer is
higher than anything that will be met under normal conditions.

It could be argued that all tests should be made on annealed samples,
and the data reduced by means of experimentally determined
normalizing factors to values typical of materials as manufactured
products, However, it is not considered practical to use a test
procedure which would require an excessive time for its completion.

4 Test requirements

In determining a particular property, use the applicable test
method, conditions and units specified in columns 2, 3,

b and 6 of table 1. For column 2, use the issue of the
standard current at the time of testing and quote its date
of publication (see clause 5).

If the test method provides a choice of test conditions that
includes 23 + 2 °C and/or (50 * 5) % relative humidity,
then use that/those option(s).

NOTE 1. Some data are for properties which are precisely defined

in physical terms and where, in principal, the result is not dependent
on the method of measurement used (subject to its accuracy),

for example density, specific heat capacity and thermal conductivity.

The procedure for specimen preparation may however influence the
result: for instance the density of polyethylene terephthalate varies
according to whether the original melt has been quenched or cooled
slowly.

Other data are for properties which are defined only by the test
method used, examples being hardness and impact strength. These
are complex functions of the viscoelastic properties of the material
and cannot be simply resolved into more basic components.

The experimental parameters have, therefore, to be specified in
detail, and again the specimen preparation may markedly affect
the result.

NOTE 2. For many British Standards there are corresponding
international standards on the same subject, in varying degrees of
agreement. In such cases, a reference to the corresponding inter-
national standard or standards, including a symbol to indicate the
extent of agreement, is given in the current BS/ Standards Catalogue.

e
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5 Presentation of results

The presentation shall be in the form of table 1, the scale
and proportions of which can be varied, and shall include
the following particulars:

heading: the material description/designation/
identification, as applicable;

column 1: the property measured;

column 2: the test method reference as shown together
with a record of its date of publication:

column 3: the nominal dimensions of the test specimen;
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column 4. the numerical value of the property
determined, as applicable;

column 5: the units in which the numerical value is
measured, as applicable; 7
column 6: supplementary-instructions concerning the
procedures used;

column 7: supporting records of information as required
by the procedures used, e.g. moulding conditions,
post moulding treatment, storage history, as applicable

- to the material and/or property for which the data are 7

relevant.
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