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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. 

The procedures used to develop this document and those intended for its further maintenance are 
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the 
different types of ISO documents should be noted. This document was drafted in accordance with the 
editorial rules of the ISO/IEC Directives, Part 2 (see www​.iso​.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of 
any patent rights identified during the development of the document will be in the Introduction and/or 
on the ISO list of patent declarations received (see www​.iso​.org/patents).

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement. 

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and 
expressions related to conformity assessment, as well as information about ISO's adherence to the 
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see www​.iso​
.org/iso/foreword​.html.

This document was prepared by Technical Committee ISO/TC 35, Paints and varnishes, Subcommittee 
SC 9, General test methods for paints and varnishes.

This second edition cancels and replaces the first edition (ISO  7783:2011), of which it constitutes a 
minor revision to correct the conversion factor in Formula (3) and to add a reference to ISO 4618 on 
paints and varnishes terminology in Clause 3.

Any feedback or questions on this document should be directed to the user’s national standards body. A 
complete listing of these bodies can be found at www​.iso​.org/members​.html.
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Introduction

This document is one of a series of standards dealing with the sampling and testing of paints, varnishes 
and related products. It describes a method for determining the water-vapour transmission rate of self-
supporting and non-self-supporting coatings.

The water-vapour transmission rate is not necessarily a linear function of film thickness, temperature 
or relative-humidity difference. A determination carried out under one set of conditions will not 
necessarily be comparable with one carried out under other conditions. Therefore, it is essential that 
the conditions of test are chosen to be as close as possible to the conditions of use.

Water-vapour transmission is of greatest interest under conditions of high humidity. For this reason, 
the wet-cup method has been adopted as the reference method. By agreement, other procedures and 
conditions, like the dry-cup method, may be used.
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Paints and varnishes — Determination of water-vapour 
transmission properties — Cup method

1	 Scope

This document specifies a method for determining the water-vapour transmission properties of 
coatings of paints, varnishes and related products.

It supplements ISO  12572. As far as possible, the procedure, the definitions and the calculations 
have been taken over from ISO  12572. ISO  12572 can be consulted, if necessary, to obtain a better 
understanding of the procedure specified in this document.

Water-vapour transmission rates of more than 680 g/(m2⋅d) (i.e. water-vapour diffusion-equivalent air 
layer thicknesses, sd, of less than 0,03 m) are not accurately quantified by the test method described in 
this document.

2	 Normative references

The following documents are referred to in the text in such a way that some or all of their content 
constitutes requirements of this document. For dated references, only the edition cited applies. For 
undated references, the latest edition of the referenced document (including any amendments) applies.

ISO 1513, Paints and varnishes — Examination and preparation of test samples

ISO 2808, Paints and varnishes — Determination of film thickness

ISO  3233-1, Paints and varnishes  — Determination of the percentage volume of non-volatile matter  — 
Part 1: Method using a coated test panel to determine non-volatile matter and to determine dry film density 
by the Archimedes principle

ISO 3696, Water for analytical laboratory use — Specification and test methods

ISO 4618, Paints and varnishes — Terms and definitions

ISO 15528, Paints, varnishes and raw materials for paints and varnishes — Sampling

3	 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 4618 and the following apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

—	 ISO Online browsing platform: available at https:​//www​.iso​.org/obp

—	 IEC Electropedia: available at http:​//www​.electropedia​.org/

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

Note 1 to entry: It is measured in grams per square metre per day [g/(m2⋅d)].
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Note 2 to entry: A water-vapour transmission rate measured at atmospheric pressure, p, can be converted to the 
equivalent value at standard atmospheric pressure, p0, by multiplying by p/p0. This allows a linear correlation 
with the water-vapour diffusion-equivalent air layer thickness (sd) value (see 3.3) by the factor 20,4.

Note  3  to entry:  The term “water-vapour transmission” is often incorrectly used for water-vapour 
transmission rate.

3.2
rate of flow of water vapour through the test piece
G
mass of water vapour that is transmitted over a given period through a test piece under specified 
constant conditions of relative humidity at each face of the test piece

Note 1 to entry: It is measured in grams per hour.

3.3
water-vapour diffusion-equivalent air layer thickness
sd
thickness of a static air layer that has, under the same conditions of measurement, the same water-
vapour transmission rate as the coating tested

Note 1 to entry: It is measured in metres.

3.4
water-vapour resistance factor
μ
factor that indicates how many times greater the water-vapour resistance of a material is compared 
with a layer of static air of the same thickness at the same temperature and pressure

Note 1 to entry: It is dimensionless.

Note  2  to entry:  The calculation and use of a water-vapour resistance factor is meaningful only if the water-
vapour transmission rate of a particular material is a constant, i.e. independent of the thickness, which, however, 
is normally not the case for coatings.

3.5
test piece
<non-self-supporting coatings> supporting substrate with the coating applied to it

3.6
test piece
<self-supporting coatings> coating alone

3.7
wet-cup method
method of measuring water-vapour permeability in which the test piece is sealed to the rim of a cup 
containing a saturated aqueous solution of ammonium dihydrogen phosphate

Note 1 to entry: This is the most convenient manner of carrying out determinations of water-vapour permeability 
under conditions of high relative humidity (between 93 % and 50 %).

3.8
dry-cup method
method of measuring water-vapour permeability in which the test piece is sealed to the rim of a cup 
containing a desiccant

Note 1 to entry: This is the most convenient manner of carrying out determinations of water-vapour permeability 
under conditions of low relative humidity (between 50 % and 3 %).
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