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Foreword

ISO (the International Organization for Standardization) is a worldwide
federation of national standards bodies (ISO member bodies). The work
of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for
which a technical committee has been established has the right to be
represented on that committee. International organizations, governmental
and non-governmental, in liaison with ISO, also take part in the work. ISO
collaborates closely with the International Electrotechnical Commission
(IEC) on all matters of electrotechnical standardization.

Draft International Standards adopted by the technical committees are
circulated to the member bodies for voting. Publication as an International
Standard requires approval by at least 75 % of the member bodies casting
a vote.

International Standard 1SO 11501 was prepared by Technical Committee
ISO/TC 61, Plastics, Subcommittee SC 11, Products.

Annex A of this International Standard is for information only.
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Plastics — Film and sheeting — Determination of
dimensional change on heating

1 Scope

This International Standard specifies a method of de-
termining the dimensional change, in the longitudinal
and transverse directions, of plastic films and sheeting
on heating. This method may be applied to plastic
sheets, whether qualified as thermoshrinking or not,
up to 1T mm thick.

2 Normative reference

The following standard contains provisions which,
through reference in this text, constitute provisions
of this International Standard. At the time of publi-
cation, the edition indicated was valid. All standards
are subject to revision, and parties to agreements
based on this International Standard are encouraged
to investigate the possibility of applying the most re-
cent edition of the standard indicated below. Mem-
bers of IEC and ISO maintain registers of currently
valid International Standards.

ISO 291:1977, Plastics — Standard atmospheres for
conditioning and testing.

3 Principle

The test consists of

a) measuring the initial lengths of two gauge lengths
marked on each specimen in the longitudinal and

in the transverse direction;

b) heating the specimens for a specified time at a
specified temperature on a kaolin bed in an oven;

¢) measuring the longitudinal and transverse gauge

lengths again after cooling, and subsequently cal-
culating the changes in the gauge lengths.

4 Apparatus

4.1 Circulating-air oven, of such a size that the
total volume of the test assemblies (kaolin beds plus
test specimens) does not exceed 10 % of the free
space in the oven. Provision shall be made for placing
the test assemblies on shelves so that they are not
less than 50 mm from each other and from the sides
of the oven.

Provision shall be made for circulation of air through
the oven at a rate which gives a minimum of six air
changes per hour. The temperature of the oven shall
be thermostatically controlled to maintain the tem-
perature of the test assemblies within + 2 °C of the
specified temperature (within + 1 °C if the specified
temperature is less than 100 °C).

4.2 Metal container, containing a kaolin bed of
depth approximately 20 mm. [ts other dimensions
shall be such that the specimens can be placed flat
within it, without deformation, and such that it can be
placed in the oven.

4.3 Temperature-measuring device, whose tip can
be immersed in the kaolin bed.

4.4 Graduated scale, capable of measuring to the
nearest 0,5 mm.

4.5 Stopwatch.

5 Test specimens

Samples of film or sheet shall be conditioned for a
minimum of 2 h in one of the standard atmospheres
specified in ISO 291 prior to cutting out and measur-
ing test specimens.

Three specimens shall be prepared, with approximate
dimensions of 120 mm x 120 mm, cut from the cen-
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tre and two sides of the film or sheet. The side
specimens shall be taken at least 50 mm from the
edge of the film or sheet.

6 Procedure

Place the metal container containing the kaolin bed
(4.2) in the oven (4.1) and control the temperature
such that the bed is within the specified temperature
limits.

Mark the tongitudinal (or machine) direction and the
transverse direction of the sheet on the specimens
as indicated in figure 1.

Mark the longitudinal and transverse gauge
lengths (L, and Tg) centrally on the specimens as in-
dicated in figure 1 and measure each to the nearest
0.5 mm using the graduated scale (4.4).

Dust the specimens with kaolin and place them flat
on the kaolin bed. Maintain the bed at the specified
temperature for the period of time applicable to the
material under test.

Examples of temperatures and heating times are
given in annex A for a variety of film and sheeting
materials.

At the end of the heating period, remove the speci-
mens from the kaolin bed and condition them for at
least 30 min in the same atmosphere as was used to
condition the sample. Remeasure the longitudinal and
transverse gauge lengths (L and T).

7 Expression of results

For each specimen, calculate the change in the longi-
tudinal and transverse gauge lengths, expressing the
change as a percentage of the initial gauge length,
using the equations:
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and
T-T,
AT =—"Fx1
T x 100
where
L, and T, are the original gauge lengths, in milli-
metres;
L and T are the gauge lengths after heating, in
millimetres.
NOTE 1 AL and AT can be positive or negative. A nega-

tive value corresponds to shrinkage and a positive value to
elongation of the film or sheet.

Calculate the mean value for the three specimens, in

each direction (longitudinal and transverse), rounding
the result to one place of decimals.

8 Precision
The precision of this test method is not known be-
cause inter-laboratory data are not available. When

inter-laboratory data are obtained, a precision state-
ment will be added at the following revision.

9 Test report
The test report shall include the following information:
a) a reference to this International Standard;

b) all details necessary for the complete identifica-
tion of the material tested;

c} the test temperature;
d) the heating time;
e) the mean percentage change in gauge length;

f) the direction of the change (longitudinal or trans-
verse);

g) the date of the test.
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Dimensions in millimetres
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Figure 1 — Specimen dimensions and gauge lengths
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Annex A
(informative)

Examples of temperature and heating time

A.1 Heating time

It is suggested that the following heating times be used for the test:

5 min for non-shrink film and sheeting which is not intended for processing at high temperatures.

30 min for film and sheeting which is intended to be thermoshrunk or thermoformed.

A.2 Temperature

Table A.1 may be used as a guide for the test.

Table A.1 — Recommended temperatures
Values in degrees Celsius
Material Non-shrink Thermoshrinking/
thermoforming
Unplasticized PVC 85 125
Plasticized PVC 70 125
Chilorinated PVC 100 150
! ABS - 125
High-density polyethylene 125 150
| Polypropylene 125 175
: Cellulose acetate 125 150
PMMA 160 160
Low-density polyethylene 100 150
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ICS 83.140

Descriptors: plastics,
dimensional stability.

flexible plastics, films, sheets, plastic sheets, tests, thermal tests, high temperature tests, determination,
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