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The Department of Standards Malaysia (STANDARDS MALAYSIA) is the national 

standardisation and accreditation body. 

 

The main function of the Department is to foster and promote standards, 

standardisation and accreditation as a means of advancing the national economy, 

promoting industrial efficiency and development, benefiting the health and safety of 

the public, protecting the consumers, facilitating domestic and international trade and 

furthering international cooperation in relation to standards and standardisation. 

 

Malaysian Standards are developed through consensus by committees which 

comprise of balanced representation of producers, users, consumers and others with 

relevant interests, as may be appropriate to the subject in hand. To the greatest 

extent possible, Malaysian Standards are aligned to or are adoption of international 

standards. Approval of a standard as a Malaysian Standard is governed by the 

Standards of Malaysia Act 1996 (Act 549). Malaysian Standards are reviewed 

periodically. The use of Malaysian Standards is voluntary except in so far as they are 

made mandatory by regulatory authorities by means of regulations, local by-laws or 

any other similar ways. 

 

The Department of Standards appoints SIRIM Berhad as the agent to develop 

Malaysian Standards. The Department also appoints SIRIM Berhad as the agent for 

distribution and sale of Malaysian Standards. 

 
For further information on Malaysian Standards, please contact: 
 
Department of Standards Malaysia OR SIRIM Berhad 
Century Square, Level 1 & 2 (Company No. 367474 - V) 
Blok 2300, Jalan Usahawan  1, Persiaran Dato’ Menteri 
63000 Cyberjaya  P.O. Box 7035, Section 2 
Selangor D.E.  40911 Shah Alam 
MALAYSIA  Selangor D.E. 
 
Tel:  60 3 8318 0002  Tel:  60 3 5544 6000 
Fax: 60 3 8319 3131  Fax: 60 3 5510 8095 
 
http://www.standardsmalaysia.gov.my    http://www.sirim.my  
 

E-mail: central@standardsmalaysia.gov.my 

L
ic

e
n
s
e
d
 t
o
 S

T
A

N
D

A
R

D
S

 M
A

L
A

Y
S

IA
 /
 S

in
g
le

 u
s
e
r 

lic
e
n
s
e
 o

n
ly

, 
c
o
p
y
in

g
 a

n
d
 n

e
tw

o
rk

in
g
 p

ro
h
ib

it
e
d



MS 133: PART G9:2008 

© STANDARDS MALAYSIA 2008 – All rights reserved i

 
 
 

CONTENTS 
 
 

Page 
 

Committee representation.....................................................................................................  ii 

 
National foreword..................................................................................................................  iii 
 
Foreword ...............................................................................................................................  v 
 
Introduction ...........................................................................................................................  vi 
 
 
1 Scope .......................................................................................................................  1 
 
2 Normative references...............................................................................................  1 
 
3 Definition ..................................................................................................................  1 
 
4 Principle ...................................................................................................................  2 
 
5 Significance of the test.............................................................................................  2 
 
6 Required supplementary information.......................................................................  2 
 
7 Apparatus and equipment........................................................................................  2 
 
8 Sampling ..................................................................................................................  3 
 
9 Preparation of test pieces ........................................................................................  3 
 
10 Procedure ................................................................................................................  3 
 
11 Expression of results................................................................................................  3 
 
12 Precision ..................................................................................................................  4 
 
13 Test report................................................................................................................  4 
 
 
Figure D.1 Examples of circular test dishes and templates ................................................  10 
 
 
Annexes 
 
A Required supplementary information.......................................................................  5 
 
B Test conditions.........................................................................................................  6 
 
C Dry-dish procedure ..................................................................................................  7 
 
D Use of molten wax for sealing test dishes ...............................................................  8 
 

L
ic

e
n
s
e
d
 t
o
 S

T
A

N
D

A
R

D
S

 M
A

L
A

Y
S

IA
 /
 S

in
g
le

 u
s
e
r 

lic
e
n
s
e
 o

n
ly

, 
c
o
p
y
in

g
 a

n
d
 n

e
tw

o
rk

in
g
 p

ro
h
ib

it
e
d



MS 133: PART G9:2008 

© STANDARDS MALAYSIA 2008 – All rights reserved ii 

 
 
 
 

Committee representation 
 
 
The Chemical and Materials Industry Standards Committee (ISC B) under whose authority this Malaysian Standard 
was developed, comprises representatives from the following organisations: 
 
Department of Mineral and Geoscience Malaysia 

Department of Standards Malaysia 

Malaysian Association of Standards Users 

Malaysian Ceramic Industry Group 

Malaysian Institute of Chemistry 

Malaysian Paint Manufacturers Association 

Malaysian Pulp and Paper Manufacturers Association 

Ministry of Agricultural and Agro-based Industry (Department of Agriculture) 

Ministry of Defence (Science and Technology Research Institute for Defence) 

Ministry of International Trade and Industry 

Ministry of Science, Technology and Innovation (Department of Chemistry, Malaysia) 

SIRIM Berhad (Secretariat) 

Universiti Malaya 

Universiti Sains Malaysia 
 
 
The Technical Committee on Paints and Varnishes which developed this Malaysian Standard consists of 
representatives from the following organisations: 
 
ICI Paints (Malaysia) Sdn Bhd 
 
IKRAM QA Services Sdn Bhd 
 
Malaysian Paint Manufacturers Association 
 
Revertex (M) Sdn Bhd 
 
Science and Technology Research Institute for Defence 
 
Seamaster Paint (Manufacturing) Berhad 
 
SIRIM Berhad (Secretariat) 
 
SIRIM QAS International Sdn Bhd (Chemical Testing Section) 
 
SIRIM QAS International Sdn Bhd (Product Certification Section) 
 
Universiti Kebangsaan Malaysia 
 
Universiti Teknologi Malaysia 
 
Universiti Teknologi MARA 
 
Co-opted member: 
 
Jotun Paint (M) Sdn Bhd 

 
 
 
 
 
 
 

L
ic

e
n
s
e
d
 t
o
 S

T
A

N
D

A
R

D
S

 M
A

L
A

Y
S

IA
 /
 S

in
g
le

 u
s
e
r 

lic
e
n
s
e
 o

n
ly

, 
c
o
p
y
in

g
 a

n
d
 n

e
tw

o
rk

in
g
 p

ro
h
ib

it
e
d



MS 133: PART G9:2008 

© STANDARDS MALAYSIA 2008 – All rights reserved iii

 
 
 
 

NATIONAL FOREWORD 

 
 
This Malaysian Standard was developed by the Technical Committee on Paints and 
Varnishes under the authority of the Chemical and Materials Industry Standards Committee. 
 
This Malaysian Standard is a modified adoption of ISO 7783-1:1996 and its Cor. 1:1998, 
Paints and varnishes - Determination of water-vapour transmission rate - Part 1: Dish method 
for free films, published by the International Organization for Standardization (ISO) with the 
following modifications: 
 
a) in the source text, “this International Standard” should read “this Malaysian Standard”; 
 
b) the comma which is used as a decimal sign (if any), to read as a point;  

 
c) Clause/Subclause 
 

Modifications 

4.2   Replace “(23 ± 2) °C” with “(27 ± 2) °C” and 

“(50 ± 5) %” with “(65 ± 5) %” 
 

11.3  Replace “23 °C” with “27 °C”  
 

B.2  Temperature Replace “(23 ± 2) °C” with “(27 ± 2) °C” 
 

B.3  Humidity Replace “(50 ± 5) %” with “(65 ± 5) %” 
 

Explanation: This standard modifies the requirements for temperature and relative humidity to 
reflect better the local weather conditions of high temperatures and humidity. 
 
d) reference(s) to International Standards should be replaced by equivalent Malaysian 

Standards as follows: 
 
Referenced International Standards Corresponding Malaysian Standards 

 
ISO 1512:1991, Paints and varnishes - 
Sampling of products in liquid or paste form  
 

MS 133: Part A1, Methods of test for paints 
and varnishes: Part A1: Sampling of 
products in liquid or paste form  
 

ISO 1513:1992, Paints and varnishes -
Examination and preparation of samples for 
testing  
 

MS 133: Part A2, Methods of test for paints 
and varnishes: Part A2: Examination and 
preparation of samples for testing  
 

ISO 2808:1991, Paints and varnishes - 
Determination of film thickness 
 

MS 133: Part C5, Methods of test for paints 
and varnishes: Part C5: Determination of 
film thickness 
 

ISO 3270:1984, Paints and varnishes and their 
raw materials - Temperatures and humidities 
for conditioning and testing 
 

MS 133: Part A14, Paints and varnishes 
and their raw materials: Part A14: 
Temperatures and humidities for 
conditioning and testing 
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NATIONAL FOREWORD (continued) 
 
 
Compliance with a Malaysian Standard does not of itself confer immunity from legal 
obligations. 

 
NOTE.  MOD on the front cover indicates a modified standard i.e. a standard adapted from an International Standard 
with permitted technical deviations, which are clearly identified and explained.  The changes in structure are 
permitted provided that the altered structure permits easy comparison of the content of the two standards.  Modified 
standards also include the changes permitted under identical correspondence. 
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Foreword

ISO (the International Organization for Standardization) is a worldwide fed-
eration 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 rep-
resented on that committee. International organizations, governmental and
non-governmental, in liaison with ISO, also take part in the work. ISO col-
laborates closely with the International Electrotechnical Commission (IEC)
on all matters of electrotechnical standardization.

Draft International Standards adopted by the technical committees are cir-
culated 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 ISO 7783- 1 was prepared by Technical Committee
ISO/TC 35, Paints and varnishes , Subcommittee SC 9, General test meth-
ods for paints and varnishes.

L'ISO 7783 consists of the following parts, under the general title Paints
and varnishes - Determination of water-vapour transmission rate:

- Part 1: Dish method for free films

- Part 2: Method for films supported by a porous substrate

Annexes A to D form an integral part of this part of ISO 7783.

0 STANDARDS MALAYSIA 2008 - All rights reserved V
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MS 133 : PART G9:2008

Paints and varnishes - Determination of water-vapour
transmission rate

Part 1:
Dish method for free films

1 Scope

This part of ISO 7783 specifies a method for the de-
termination of the water-vapour transmission ratezl of
an unsupported film of paint, varnish or related prod-
uct. The test method is applicable to the transmission
of water vapour in either direction through a paint film.

ISO 1513:1992, Paints and varnishes - Examination
and preparation of samples for testing.

ISO 2528:1995, Sheet materials - Determination of
water vapour transmission rate - Gravimetric (dish)
method.

ISO 2808:--3), Paints and varnishes - Determination
of film thickness-

2 Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions of
this part of ISO 7783. At the time of publication, the
editions indicated were valid. All standards are subject
to revision, and parties to agreements based on this
part of ISO 7783 are encouraged to investigate the
possibility of applying the most recent editions of the
standards indicated below. Members of IEC and ISO
maintain registers of currently valid International Stan-
dards.

ISO 209-1:1989, Wrought aluminium and aluminium
alloys - Chemical composition and forms of prod-
ucts -Part 1: Chemical composition.

ISO 483:1988, Plastics - Small enclosures for con-
ditioning and testing using aqueous solutions to main-
tain relative humidity at constant value.

ISO 1512:1991, Paints and varnishes-Sampling of
products in liquid or paste form.

ISO 3270:1984, Paints and varnishes and their raw
materials - Temperatures and humidities for condi-
tioning and testing.

ISO 3696:1987, Water for analytical laboratory use
Specification and test methods.

3 Definition

For the purposes of this part of ISO 7783, the follow-
ing definition applies.

3.1 water-vapour transmission rate (of a coating):
The mass of water vapour that is transmitted over a
given period through a test piece of a given surface
area under specified constant conditions of relative
humidity at each face of the test piece.

NOTE 1 Water-vapour transmission rate is expressed in
grams per square metre per day Ig/(m2 •d)1 at the conditions
of relative humidity defined at the two faces of the coating.

2) This term is often confused with permeability or permeance, which have distinct definitions (see note 9 in subclause 11.3)

3) To be published. (Revision of ISO 2808:1991)

© STANDARDS MALAYSIA 2008-All rights reserved 1
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4 Principle

4.1 Dishes containing a saturated solution of am-
monium dihydrogen phosphate, producing an atmos-
phere immediately above it of 93 % relative humidity,
and closed by a film of the product to be tested are
placed in an enclosure at a controlled temperature.
The relative humidity on the outside of the product
film is varied according to the requirements. The
dishes are weighed at suitable intervals of time and
the water-vapour transmission rate is determined
from the change in mass when the change has be-
come directly proportional to the time interval.

4.2 In the referee method, the temperature of the
enclosure is maintained at (23±2) °C and its relative
humidity at (50 ± 5) % (see annex BI.

4.3 Alternative conditions, including placing a desic-
cant in the dish, which is then placed in the enclosure,
are permitted by agreement (see annex Q.

5 Significance of the test

The test is intended to give consistent values of
water-vapour transmission rate by means of simple
apparatus, but the use of the results for any particular
application will be based upon experience.

Because the water-vapour transmission rate is not
necessarily a linear function of film thickness, tem-
perature or relative-humidity difference, a determi-
nation carried out under one set of conditions may not
necessarily be comparable with one carried out under
other conditions. Therefore, it is essential that the
conditions of test are chosen so as to be as close as
possible to the conditions of use.

6 Required supplementary information

For any particular application, the test method speci-
fied in this part of ISO 7783 needs to be completed by
supplementary information. The items of supplemen-
tary information are given in annex A.

7 Apparatus and equipment

7.1 Dishes, preferably made of glass or a light metal
(see note 2) that is resistant to corrosion under the
test conditions. They shall be sufficiently rigid to with-
stand handling without undue distortion.

NOTE 2 Aluminium of grade Al 99,5 in accordance with
ISO 209-7, protected by chemical or anodic oxidation, is
suitable, and sheet aluminium of thickness 1 mm has been
found to be satisfactory.

The exact surface area of the test piece exposed is

defined by the design of the dish. The diameter of the

exposed surface shall be not greater than 113 mm

(area = 100 cm2) and not less than 35,7 mm

(area = 10 cm2 ). The area shall be known to within
1%.

The dish shall be so designed that an efficient seal
may be made between it and the test piece. The most
usual arrangement is for the dish to be fitted with an
annular cap with a'mechanical clamping or screw de-
vice which may incorporate a sealing ring of a suitable
impervious polymeric material. Alternatively, molten
wax may be used as a sealant, a suitable procedure
being described in annex D.

NOTE 3 A mechanical sealing device is generally easier to
use. It may not be suitable if the test piece has a rough sur-
face or if it is very fragile. In those cases, the use of molten
wax is more satisfactory, but it is necessary to ensure that
the wax is accurately contained. Spread of the molten wax
on to the measured test area will reduce the effective area
of the test piece and lead to erroneous results.

The surface area of the bottom of the dish where it is
filled with the saturated solution (7.2) shall be similar
to that of the exposed surface and there shall be no
obstruction within the dish which might interfere with
the movement of water vapour. The internal depth of
the dish below the plane of the test piece shall not be
less than 15 mm.

Each dish shall be clearly identified and shall be pro-
vided with a lid to close the dish assembly sufficiently
well to allow it to be brought out from the enclosure
for weighing without loss of water vapour ( see note 8
in 10.1). The lids shall be identified to correspond with
each dish.

7.2 Saturated solution of ammonium dihydrogen
phosphate (analytical grade), prepared using water of
at least grade 3 purity as defined in ISO 3696, to pro-
duce 93 % relative humidity.

7.3 Enclosure , in which both temperature and rela-
tive humidity can be controlled at the levels required
for the test (see annex B).

The control shall be such that, when dishes have to be
removed for weighing, the specified conditions are re-
established not more than 15 min after the door of the
enclosure has been closed, The door shall be open for
the shortest possible time: this is specially important
with materials having high transmission rates.

NOTES

4 If a suitable controllable enclosure is not available, it may
be possible to achieve the specified conditions by means of
equilibrium with selected aqueous solutions. Guidance on
this procedure is given in ISO 483.

5 It may be possible to achieve the specified conditions by
enclosing the dishes in a suitable closed vessel containing a
desiccant or the selected aqueous solution and placing that
vessel in a suitable temperature-controlled chamber or
room.

2 © STANDARDS MALAYSIA 2008 - All rights reserved
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7.4 Balance, capable of weighing to 0,1 mg for
dishes of area 50 cm2 or less, or weighing to 1 mg for
dishes with areas greater than 50 cm2.

7.5 Cutting template, suitable for the dish (see
figure D.1). This template may have a handle in the
centre.

8 Sampling

Take a representative sample of the product to be
tested (or of each product in the case of a multi-coat
system), as specified in ISO 1512.

Examine and prepare each sample for testing, as
specified in ISO 1513.

Fill each dish with the saturated solution (7.2) to ap-
proximately 10 mm below the final position of the test
piece. Fit the test piece to the dish, with the appropri-
ate face exposed to the ambient atmosphere, as
specified, and make a vapour-tight seal (see 7.1) be-
tween the test piece and the dish.

NOTE 8 If the dish assemblies are removed from the en-
closure for weighing, it may be necessary to cover the
asembly with a lid marked to correspond with the identifi-
cation of the assembly.

10.2 Determination

10.2.1 Weigh the dish assemblies on the balance
(7.4). Place the dish assemblies in the enclosure main-
tained at the conditions of the test (see 7.3 and an-
nex BI.

9 Preparation of test pieces

NOTE 6 The test pieces consist of a film of the material or
system under test, unsupported by any substrate.

9.1 Choose a suitable substrate (see annex A, item
a)1. High-density polyethylene which is free from sur-
face defects and from which the product under test
can be easily detached when dry has been found to
be suitable.

NOTE 7 Other substrate arrangements may be used (see
annex A), for example precoating a substrate with a soluble
material such as poly(vinyl alcohol) which will permit the
coating to be removed easily by soaking in water. This latter
method should be used with caution since water-soluble
material may affect the water-vapour transmission rate of
the film.

Coat the substrate by the specified method and allow
it to dry for the specified time under the specified
conditions. (If stoving is required, care shall be taken
to ensure that the chosen substrate is not affected at
the relevant temperature.) Unless otherwise agreed
[see annex A, item b)1, condition the specimens in the
standard atmosphere as defined in ISO 3270 for at
least 24 In before test.

Remove the coating carefully from the substrate. If
further conditioning is required, this may be agreed
(see annex A, item bll.

9.2 Prepare at least three test pieces of suitable size
for each determination, preferably using the cutting
template (7.5). Visually examine the test pieces and
discard any which appear to have pinholes.

10 Procedure

10.1 Preparation of dishes

Clean and dry the dishes (7.1) together with any ancil-
lary fittings.

10.2.2 Carry out successive weighings of the dish
assemblies at suitable intervals of time using the fol-
lowing procedure:

Remove the dish assemblies from the controlled en-
closure. Leave them to reach ambient temperature.
Weigh the assemblies on the balance (7.4) and return
the assemblies to the enclosure.

Carry out the weighing without delay, taking the dish
assemblies in small groups of about the same num-
ber. Remove, weigh and replace each group of as-
semblies in the same period of time, but not
exceeding 30 min.

The interval between weighing should preferably be
24 h, 48 h or 96 It, but shorter time intervals (for ex-
ample 3 h, 4 h or 8 h) may be necessary for films with
a high transmission rate. The choice depends on the
transmission rate of the product being tested: the
change in mass between two successive weighings
shall be at least 5 mg. If the first weighing shows a
change in mass which is too large or too small, the
subsequent time interval for weighing shall be modi-
fied.

10.2.3 Continue the weighings until the change in
mass per unit time of exposure to the selected at-
mosphere becomes constant (see 11.1.1).

11 Expression of results

11.1 Calculate the test results using one of the fol-
lowing methods:

11.1.1 For each test piece, represent the total

change in mass graphically as a function of time of

exposure, the test being completed when three or

four points lie on a straight line (see 10.2.3), showing a

constant rate of passage of water vapour.

© STANDARDS MALAYSIA 2008 - All rights reserved 3
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Using this straight tine, calculate the water-vapour
transmission rate for each test piece, in grams per
square metre per day, from the formula

240 x m1

A

where

m1 is the rate of change in mass of the dish as-
sembly, in milligrams per hour, determined
from the graph;

A is the area, in square centimetres, of the test
surface of the test piece.

11.1.2 If weighings are made at identical time inter-
vals, it is possible to calculate the transmission rate
for each test piece directly from the results, without
preparing a graph, by modifying formula (1) as follows:

240 x m2

Axt

where

m2

... (2)

is the change in mass, in milligrams, of the
dish assembly during time t;

is the total duration, in hours, of the last two
exposure periods (see 10.2,3).

11.2 For the three or more test pieces correspond-
ing to a single sample of test product, and to a single
face, calculate the arithmetic mean of the results ob-
tained by either formula (1) or formula (2). Discard any
result which differs from the mean by more than
10 %, then recalculate the mean- If two or more re-
sults are discarded then repeat the determination.

11.3 Report the mean water-vapour transmission
rate to two significant figures.

NOTE 9 If the water-vapour permeability [expressed in
moles per metre per second per pascal (mol-m-1-s-1 Pa-1)] is
required, it can be calculated using the formula

ml x d x 1,54 x10-12

AxAp
(3)

where

m1 is the rate of change in mass, in milligrams per
hour, of the dish assembly, determined from the
graph;

d is the thickness, in micrometres, of the test
piece;

A is the area, in square centimetres, of the test sur-
face of the test piece;

Ap is the difference, in pascals, at 23 °C between the
partial pressure of water vapour in the dish and
that of the water vapour in the ambient air, taken
from table 1.

Table 1

Relative humidity in dish

9o

Pressure difference

Pa

^ 50 1 400

50 to 93 1210

12 Precision

12.1 Repeatability

The value below which the absolute difference be-
tween either of two test results, each the mean of
duplicates , and the mean of the two test results may
be expected to lie within a 95 % probability is 10 %
when the test results have been obtained on identical
material by one operator in one laboratory within a
short interval of time using the referee method (see
annex B).

12.2 Reproducibility

The value below which the absolute difference be-
tween either of two test results, each the mean of
duplicates, and the mean of the two test results may
be expected to lie within a 95 % probability is 15 %
when the test results have been obtained on identical
material by operators in different laboratories using
the referee method (see annex B).

13 Test report

The test report shall contain at least the following in-
formation:

a) all details necessary to identify the product
tested;

b) a reference to this part of ISO 7783 (ISO 7783-1);

c) the items of supplementary information, including
the coating thickness, referred to in annex A;

dl a reference to the international or national stan-
dard, product specification or other document
supplying the information referred to in c);

e) the test conditions (see annex B), including which
face of the test piece was exposed to the higher
relative humidity and the type of desiccant (if
used);

f) the method of securing the test piece and the
size of the waxing template (DA .2), if used;

g) the results of the test, as indicated in 11.1;

h) the arithmetic mean of a valid set of results
(see 11.2 and 11.3);

any deviation from the test method specified;

the date of the test.
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Annex A
(normative)

Required supplementary information

The items of supplementary information listed in this
annex shall be supplied as appropriate to enable the
method to be carried out.

The information required should preferably be agreed
between the interested parties and may be derived, in
part or totally, from an international or national stan-
dard or other document related to the product under
test.

a) The nature of the test pieces and the method
used for their preparation.

b) The duration and conditions of drying for stoving)
and ageing (if applicable) of the test pieces before
testing (see also 9.1).

c) The thickness, in micrometres, of the dry coating
and the method of measurement in accordance
with ISO 2808, and whether it is a single coating
or a multicoat system.

d) The temperature and humidities used for the test
(see annexes B and Q.

e) The face of the test piece exposed to the atmos-
phere of higher relative humidity.

© STANDARDS MALAYSIA 2008 - All rights reserved 5
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Annex B
(normative)

Test conditions

B.7 General

Water-vapour transmission is of greatest interest un-
der conditions of high humidity. For this reason, the
wet-dish procedure has been adopted as the referee
method. By agreement, other procedures and con-
ditions.may be adopted.

B.3 Humidity

The referee method sets the conditions outside the
dish to be maintained at a relative humidity of
(50 ± 5) % and inside the dish an RH of 93 % by
means of the saturated solution (7.2). Other con-
ditions may be adopted by agreement (see, however,
clause 5), but shall be clearly stated in the test report.

B.2 Temperature

The test is normally carried out at a temperature of
(23 ± 2) °C. Any agreed deviation from this shall take
into account the provisions of ISO 3270 and shall be
clearly stated in the test report.

© STANDARDS MALAYSIA 2008- All rights reservedB
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Annex C

(normative)

Dry-dish procedure

The arrangement in which the desiccant is placed in
the dish and the external atmosphere is maintained at
the required relative humidity is sometimes preferred.
This is the most convenient manner of carrying out
determinations of water-vapour transmission under
conditions of low relative humidity.

This procedure is permitted by agreement , but its use
shall be clearly stated in the test report.

The desiccant shall be either dried silica gel in the
form of granules passing a 4 mm sieve but retained
on a 1,6 mm sieve, or anhydrous calcium chloride
which has been dried at 200 °C.

The test shall be completed before the efficiency of
the desiccant is reduced appreciably. fin practice, the
total increase in mass of the desiccant will not be ex-
pected to exceed 1,6 g for test pieces of 25 cm2
area.)
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Annex D
(normative)

Use of molten wax for sealing test dishes

The apparatus and procedures used are similar to

those described in ISO 2528.

D.1 Apparatus

The general requirements of 7.1 apply. Figure D.1
shows examples of apparatus which has proved satis-
factory in use.

D.1.3 Sealing material, consisting of a wax mixture
that adheres strongly to both the dish and the test
piece, and is not brittle at the test temperature, not
hygroscopic and not susceptible to oxidation. A sur-
face of 50 cm2 of freshly melted wax, when exposed
for 24 In at 38 °C and 90 % relative humidity, shall not
give a variation in mass of more than 1 mg. Wax mix-
tures that attack the test piece shall not be used.

Suitable wax compositions are:

D.1.1 Circular non-porous dishes, with a groove
round the rim for sealing the test piece with wax. The
groove shall have a profile such that the test piece can
be sealed over the opening of the dish and that no
escape of water vapour can occur at or through the
edges of the test piece.

The exact surface area to be exposed is defined by
the diameter D of the waxing template (D.1.2). The
internal diameter of the rim of the dish on which the
test piece rests shall be equal to or very slightly larger
than diameter D.

D.1.2 Waxing templates , to control the application
of the wax and to allow the test surface to be defined
exactly. Their diameter D is the diameter of the ex-
posed area of the test piece.

These templates may be

a) cover templates (see figure D-1) which shall be
taken off when the hot wax has been run in and
has cooled (they comprise discs with central
handles, drilled with a small hole at a suitable
point and having the edge chamfered at an angle
of approximately 450 in such a way that the
smaller diameter is on the bottom - the diame-
ter D is the diameter of this smaller circle);

or

b) cross-braced ring templates (see figure D.1)
which remain in place during the test (as many
ring templates as dishes are required - the di-
ameter D is the internal diameter of the ring).

Small guides may be fixed to the template to centre it
automatically. A few templates are sufficient.

a) 60 % (m/m) microcrystalline wax and 40 % Wm)
refined crystalline paraffin wax:

b) 80 % (m/m) paraffin wax with a melting point of
50 °C to 52 °C and 20 % (m/m) viscous-
consistency polyisobutene (relatively low degree
of polymerization);

c) mixture of waxes melting over the range 60 °C to
75 °C and with an oil content of 1,5 % (m/m) to
3 % (Wm).

If the wax contains traces of water, these can be
eliminated by heating to 105 °C to 1100C and stirring.

The oil content of the microcrystalline wax shall be
below 3 % (m/m) and that of the refined paraffin wax
below 1 % (m/m).

It is advisable to use new wax to seal each test piece.

However if wax is reused, then care shall be taken to

remove foreign bodies and impurities before use.

D.2 Procedure

Prepare the dishes and test pieces as specified in 10.1
and clause 9, respectively.

NOTE 10 The procedure for sealing the test piece to the
dish is slightly different depending on whether a cover or
ring template is used.

D.2.1 Use of cover templates

Fill the dish with saturated solution (7.2) or desiccant
(see annex C), as specified. to a level which is ap-
proximately 10 mm below the final position of the test
piece. Place the test piece centrally in position, fol-
lowed by the cover template. Melt the wax, then run

8
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it into the annular cavity until it reaches the level of
the upper surface of the cover template and, after
cooling, complete the seal by carefully removing air
bubbles and hairline cracks. A warm spatula may be
run over the wax to assist in this process, so that any
shrinkage cracks that may have developed during
cooling will be closed.

NOTE 11 To ensure that the cover template comes away
easily, it is advisable previously to smear a thin film of pet-
roleum jelly around the edge and to wipe away any excess
which could contaminate the test piece.

Remove the cover template and examine the assem-
bly to make sure that the seal is satisfactory.

D.2.2 Use of ring templates

Melt the wax and run it into the circular groove round
the dish until a slight meniscus is produced above the
inner edge of the groove.

Fill the dish with the saturated solution (7.2) or desic-
cant (see annex C), as specified, to a level which is
approximately 10 mm below the final position of the
test piece. Place the test piece centrally in position,
followed by the ring template, and load the template
with a mass of 1 kg.

Run more wax into the annular space so formed and,
after cooling, complete the seal by carefully removing
any air bubbles and hairline cracks, A warm spatula
may be run over the wax to assist in this process, so
that any shrinkage cracks that may have developed
during cooling will be closed. Remove the mass and
leave the ring in place.
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Dimensions in millimetres

Ring template

C

Cutting template

0

Cover template

Lid with rim to fit outside dish (see

note 8 for use of this asssembly)

e

Area of test piece

cm2

Dimensions

mm

A D b c d e

10 35,7 35 45 30 50

15 43,7 45 55 40 60

20 50,5 50 60 45 65

25 56,4 55 65 50 70

50 79,8 80 90 75 95

100 112,8 115 125 110 130

tL-7
Deep dish

NOTE - The values shown for the dishes and lids are inside dimensions, except the overall diameter of the dishes which is an
outside dimension. Only dimension D shall be strictly respected: the other dimensions are approximate

Figure D.1 - Examples of circular test dishes and templates

10
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Paints and varnishes - Determination of water -vapour
transmission rate -

Part 1:
Dish method for free films

TECHNICAL CORRIGENDUM 1

Peintures at vernis - Determination du coefficient de transmission de la vapeur d'eau -

Partie 1: Methode de la capsule pour feuils fibres

RECTIFICATIF TECHNIQUE I

Technical Corrigendum 1 to International Standard ISO 7783-1:1996 was prepared by Technical Committee

ISOJTC 35, Paints and varnishes, Subcommittee SC 9, General test methods for paints and varnishes.

Page 4

Table I

Correct "s 50" to read "< 50".

Subclauses 12.1 and 12.2

In both subclauses delete "either of' in line 2 and "and the mean of the two test results" in line 3, so that each
subclause starts as follows:

"The value below which the absolute difference between two test results, each the mean of duplicates, may be
expected to lie..."
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