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Foreword
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INTERNATIONAL STANDARD

I1SO 1399-1982 (E)

Rubber, vulcanized — Determination of permeability
to gases — Constant volume method

0 Introduction

The measurement of the permeability of rubber to permanent
gases is important in the evaluation of rubbers for such pro-
ducts as inner tubes, tubeless tyre liners, hoses, balloons or
other gas containers, or seals. The measurement is also of
theoretical importance in the study of characteristics of diffu-
sion and gas solubility in relation to polymer structure. The fun-
damental requirements of a permeability test for industrial use
are accuracy, rapidity and good temperature control, combined
with maximum simplicity in the assembly of the equipment.

1 Scope and field of application

This International Standard specifies a method for the deter-
mination of the permeability of vulcanized rubbers to gases.

2 Definition

For the purpose of this International Standard, the following
definition applies.

permeability of rubber to gases : The rate of volume flow of
gas under steady state conditions referred to standard
temperature and pressure between opposite faces of a unit
cube of solid rubber, when subjected to unit pressure dif-
ference and controlled temperature.

3 Apparatus (See figures 1 and 2)

3.1 Test cell, in which the test piece may be clamped round
its periphery in a gas-tight manner so as to expose one surface
to gas under pressure. The other surface of the test piece shall
be supported against the force due to the gas pressure so that
no deformation takes place. For this reason, the low-pressure
side of the test cell shall be filled with a rigid, easily permeable
packing piece which may consist of a disk of microporous
ebonite or disks of fine wire gauze which completely fill the
cavity. A means of indicating gas pressure up to about
500 kPat with an error of no more than 1 %, shall be con-
nected to the high-pressure side of the cell.

1) 1kPa = 1kN/m2

The internal volume of the high-pressure side of the test cell
shall be at least 25 cm3 to minimize the pressure loss due to dif-
fusion during a test which may last several hours.

The internal volume of the low-pressure (atmospheric) side of
the test cell shall be kept to a minimum by the use of permeable
packing as described above and by small diameter passages
through the dismountable coupling and tubing to the
manometer. For the design shown in figure 2, a total volume
between test piece and datum mark of 1 to 2 cm3 is typical.

The test cell shall be made of metal and shall be of sufficient
mass to facilitate temperature stability; it shall be provided with
a drilled pocket to hold a suitable temperature-measuring
device.

3.2 Temperature-measuring device, accurate to 0,2 °C.

3.3 Manometer, consisting of a capillary tube of U shape,
filled with a non-volatile liquid such as dioctyl sebacate which
does not dissolve the gas, graduated on the long, straight, ver-
tical portion and provided with a datum mark on the short por-
tion close to the test cell.

The use of a microscope to observe the liquid level is advan-
tageous.

A vertically adjustable reservoir of liquid shall be connected by a
T-piece to the lowest portion of the manometer U-tube. A
bypass valve shall be provided between the union and datum
mark, to release gas for initial adjustments.

NOTE — An alternative means of measuring pressure, for example a
transducer, may be used provided it is suitably calibrated and enables
the procedure to be carried out in essentially the same manner.

3.4 Constant-temperature bath, or other means capable
of maintaining the test cell at the required test temperature to
within £ 0,5 °C. The wall of the bath shall be arranged so that
the outlet from the test cell will project through the side, leav-
ing the dismountable coupling accessible. A number of test
cells containing different test pieces may then be connected in
turn to a single manometer apparatus.



