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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of
national standards institutes (ISO member bodies). The work of developing Inter-
national Standards is carried out through I1SO technical committees. Every member
body interested in a subject for which a technical committee has been set up 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. :

Draft International Standards adopted by the technical committees are circulated to
the member bodies for approval before their acceptance as International Standards by

the 1SO Council.

International Standard I1SO 4591 was developed by Technical Committee ISO/TC61,
Plastics, and was circulated to the member bodies in May 1977.
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INTERNATIONAL STANDARD

1SO 4591-1979 (E)

Plastics — Film and shéeting — Determination of average
thickness of a sample and average thickness and yield of
a roll, by gravimetric techniques (gravimetric thickness)

i

!

|

Section one : Determina#ion of gravimetric thickness of a sample

1 Scope and field of application

Section one of this International Standard specifie§ a method
for the determination of the gravimetric thickness of acsample

of plastics film or sheeting; {

The method is applicable to all plastics films and sheeting, and
has special value when mechanical scanning is not sufficiently

precise, particularly for measuring the thickness off embossed
sheeting.

2 Principle

Calculation of the thickness of a sample from measurements of
its mass, area, and density.

3 Reference
ISO/R 1183, Plastics — Methods for determining the density
and relative density (specific gravity) of plastics,| excluding
cellular plastics.

4 Apparatus

4.1 Knife-edged punch, square or circular, having an area
of 100 £ 0,5 cm2, or

4.2 Square template, having an area of 100 + ¢,5 cm2.

4.3 Balance, accurate to 0,000 1 g.

5 1. Test specimens

Test specimens of area 100 + 0,5 cm2 shall be cut at positions
approximately equally spaced across the width of the sample in
each of two, bands approximately 1 m apart in the longitudinal
direction.

The minimum number of test specimens taken from each band
across the film or sheeting shall be dependent on width as
follows :

— widths up to and including 1 000 mm : 3
— widths above 1 000 mm and up to 1 500 mm : 5
— widths above 1 500 mm : 10

In the case of very thin film, when the mass of a specimen of
area 100 = 0,5cm? is less than 1g, two test specimens
located very close together on the film in the longitudinal
direction (extrusion/calender direction) shall be used for one
measurement.

6 Procedure

6.1 Determine the mass, in grams, of the test specimen to at
least three significant figures and its density as described in
ISO/R 1183, at a temperature of 23 + 1 °C.

NOTE — Take care to prevent the formation of static charges which
could affect the reproducibility of this mass determination.

6.2 For moisture-sensitive films or shesting, the conditioning
requirements of time and relative humidity shall be agreed
between buyer and seller.
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7 Expression of resuits

Calculate the gravimetric thickness of each test specimen, ¢, in
micrometres or millimetres, from formula (1) or (2) respectively,
when one test specimen is used :

100 m

ts=T[|Jm] (1)
ms

l,= To—;[mm] ...{2)

where
mg is the mass, in grams, of the test specimen;

@ is the density, in grams per cubic centimetre, of the test
specimen.

When two test specimens are used, use formula (3) or (4) :

50 mg

ty = ——-Q——[um] <. (3)
mg

ts = ‘2‘6; [mm] ..\(4)

8 Test report

The test report shall include the following particulars :
a) reference to this International Standard,;
b} full identification of the sample;

¢) gravimetric thickness of each test specimen, in
micrometres or millimetres;

d) arithmetic mean of the test results, to the nearest 1 um
or 0,001 mm, reported as the average gravimetric thickness
of the sample.
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Section two : Determidation of average gravimetric thickness
and yield of a roll

|
9 Scope and field of application ~
Section two of this International Standard speciﬁe‘is a method
for the determination of the average gravimetric thickness and,

if required, the yield (area per unit mass) of a roll of plastics film
or sheeting. i

The method is applicable to all plastics films and sheeting, and
has special value when mechanical scanning is not|{sufficiently
precise, particularly for measuring the thickness of embossed
sheeting.

10 Principle
Calculation of the average thickness and, if required, the yield
of a roll from measurements of the length, average width and
net mass of the roll and of the density of the film or sheeting.
11 References
ISO/R 1183, Plastics — Methods for_determiningitherdensity
and relative density (specific gravity) of plastics; excluding
cellular plastics. i
1SO 4592, Plastics — Film and sheeting — Determination of
length and width. !
12 Apparatus
Weighing device, the accuracy of which is at least 0,5 % of

the reading.

13 Procedure

13.1 Length and average width of film or
sheeting in a roll

Determine the length and average width of the roll; in metres,
by the method specified in 1SO 4592,

13.2 Net mass of roll

Place the roll of material centrally on the pan or otfper suppor-
ting arrangement of the weighing device. Ensure that the roll of
material and the pan are free from contact with ot her bodies.
|
Determine the gross mass to an accuracy of 0,5 %. Deduct the
mass of the tube or other member upon which the film or
sheeting has been rolled from the gross mass to give the net roll
mass, with the same accuracy.

Report the net roll mass, in kilograms, to the nearest significant
figure corresponding to an accuracy of 0,5 %.

1) At present at the stage of draft.

13.3 Density
Determine the density at 23 £ 1 °C of the film or sheeting as

described in ISO/R 1183.

14 Expression of results

14.1 Average gravimetric thickness of roll

Calculate the average gravimetric thickness of the roll, ¢, in
micrometres or millimetres, from formula (5) or (6) respect-
ively :

1000 m,

t = Ih o [pum] ... (5)
m,

tr—m[mm] ... (6)

where
m, is the net mass, in kilograms, of the roll;
L ° s the length, in metres, of the roll;
b is the average width, in metres, of the roll;

©,-s the density, in grams per cubic centimetre, of the film
or sheeting.

Express the result to the nearest 1 um or 0,001 mm respect-
ively.

14.2 Yield

If required, calculate the yield, in square metres per kilogram,
from the formula

. area of roll (in square metres)  Lb| m2
yield =

net mass of roll {in kilograms}) N 7, ~k_é_

where L, b and m, are as defined in 14.1.

15 Test report

The test report shall include the following particulars :
a) reference to this International Standard;
b) full identification of the material;
c) average gravimetric thickness of the tested roll;

d) vyield of the roll (if required).
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