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There is seldom a direct relationship between the ,resistapce of organic
coatings to the action of humidity and the resistance to dleterioration in
other environments. This is because the effect\ef each jof the several
factors influencing the progress of deterioration varies greatly with the
conditions encountered. Therefore, the results obtained in this test should
not be regarded as a direct guide to the(résistance of the tested coatings
in all environments where these coatitigs may be used. Als¢, performance
of different coatings in the test should not be taken as a firect guide to
the relative performance of these ‘coatings in service. Neyertheless, the
method described gives a meatls of checking that the quplity of a paint
or paint system is being maiftained.

iii
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ISO 1

1503:1995(E)

Paints and varnishes — Determination of resistance to
humidity (intermittent condensation)

1 Scqgpe

This Intdrnational Standard is one of a series of stan-
dards ddaling with the sampling and testing of paints,
varnishep and related products.

[t specifies a test method for determining under
standard conditions the resistance of a single coat or
a multi-doat system of paint or related material to in-
termittemt water condensation. The method includes
the testing of coatings on non-porous and on porous
substrates.

2 Normative references

The follpwing standards contain~provisions which,
through Jreference in this text;“constitute provisions
of this Ipternational Standard. At the time of publi-
cation, tihe editions indi€ated were valid. All standards
are subject to revision, and parties to agreements
based o this International Standard are encouraged
to invesfigate thespossibility of applying the most re-
cent editions\ of the standards indicated below.
MembersCef IEC and ISO maintain registers of cur-

ISO 3270:1984, Paints and’ varnishes
materials — Temperatires and hum
ditioning and testing.

ISO 3696:1987,Water for analytical lah
Specificatiofiyand test methods.

ISO 4628-2:1982, Paints and varnisheq
of degradation of paint coatings — De

and their raw
dities for con-

oratory use —

— Evaluation
ignation of in-

tensity, quantity and size of common types of defect

— Part 2: Designation of degree of bli

ISO 8335:1987, Cement-bonded par
Boards of Portland or equivalent cen
with fibrous wood particles.

3 Principle

Coated specimens are placed in a cabir
containing a heated, saturated mixture
ter vapour. The temperature of the ca
ber is maintained at (40 + 3) °C. At 9
relative humidity, the very small temj
ence between the specimen and the g
pour causes the formation of conder
specimens.

5tering.

licleboards —
ent reinforced

et or chamber
of air and wa-
binet or cham-
8 % to 100 %
erature differ-
urrounding va-
sation on the

rently valid International Standards.

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

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

ISO 1514:1993, Paints and varnishes — Standard
panels for testing.

ISO 2808:1991, Paints and varnishes — Determi-
nation of film thickness.

ThisTts—ammtermittertcondensatiorntest and after a
period of time under these conditions the conditions
in the cabinet or chamber are cycled to give
(23 £ 5) °C and (50 + 20) % relative humidity, i.e. dry
conditions.

Water permeates the coating at rates that are de-
pendent upon the characteristics of the coating. Any
effects such as colour change, blistering, loss of ad-
hesion, softening or embrittlement are observed and
reported using criteria previously agreed between the
interested parties, these criteria usually being of a
subjective nature.
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4 Required supplementary information

For any particular application, the test method speci-
fied in this International Standard needs to be com-
pleted by supplementary information. The items of

supplementary

information are given in annex A.

5 Apparatus

An airtight labo

ratory cabinet of capacity 300 litres as
or a larger chamber of capacity 1 m®

© ISO

The chamber is used with the equipment described
in5.2.1 t0 5.2.3.

5.2.1 Heated water tank, outside the test chamber,
connected to the trough, a pump, a supply of water
of grade 2 quality as defined in ISO 3696, and a
water-level control. The pump shall be capable of
changing the water in the trough about four times per
hour to meet the requirements of 8.4.

5.2.2 Thermostatic-control unit for the heater in

specified in 5.1
or2m? up to
shall be used.

h walk-in chamber as specified in 5.2

5.1 Airtight cabinet, of capacity (300 £+ 10) litres, in

the base of wh
means of heati
of 8.4.

The dimension
critical, provide
shall be constr
roof which pre
to the test spe

The cabinet sh
ing excess pres

The cabinet sh
controlling the
in the space ab

NOTE 1 Altern
with a door or a
paratus are show

ich is a watertight trough fitted with a
hg the water to meet the requirements

5 and design of the cabinet are not
 the requirements of 5.3 are met. It
Licted of an inert material and have a
ents condensed moisture dripping on
Cimens.

bl be provided with a means of reliev-
sure.

all also be provided with a means of
emperature, which shall be measured
ove the test specimens.

ative designs of apparatus may be fitfed
removable hood. Suitable designs of ap-
n in figures 1 and 2.

5.2 Airtight chamber, constructedrof-an inert ma-

terial, with a W
or other transp
or more and w
moisture drippi

The chamber s
lieving excess {

ndow formed by two,Sheets of glass
hrent material at @-distance of 10 mm
ith a roof which/prevents condensed
g on to the-test specimens.

hall besprovided with a means of re-
ressure.

the water tank, with the sensor located in thd middle
of the chamber at the uppermost specimén-exposure
level.

5.2.3 Thermometer, with its sensor locatgd adja-
cent to the thermostatic control‘sénsor (5.2.2).

NOTE 2 If a walk-in chamber/is used, it is prefprable to
install more than one thermometer and have thd reading
permanently recorded.

5.3 Specimen;suspension/support equipment.

Test panelsy shall normally be suspended, using
synthetie-fibre or other inert insulating matgrial. If,
however, the test panels are exposed in ragks, the
racks shall be made of inert material and shdll on no
account impede the free convection of the afr/water-
vapour mixture. By agreement between the inter-
ested parties, painted specimens of different| shapes
may be exposed. These specimens shall be g¢xposed
in their normal attitude in use. Test panels phall be
exposed vertically at least 100 mm from any| wall or
cover, at least 20 mm from each other and \vith the
lower edges of the panels at least 200 mm alove the
water. Panels should preferably be placed at gne level
within the cabinet or chamber. In any case, cgre shall
be taken to ensure that water which condepses on
the upper panels does not drip on to the lowell panels.

Coated specimens, including panels, with dimensions
larger than those specified in 7.1.1 shall be ¢xposed
so that their lower edges are above the lowgst level
that gives condensation.

Insulation of th

l H + H N
CITUIUSUTC 1o TTUT TOYUTTCUL

In the base of the chamber is a watertight trough filled
with heated water to a depth of at least 10 mm. The
lateral dimensions of the trough shall correspond to
the area used to expose the test specimens. The
chamber shall be provided with a door or a removable
hood. If a walk-in chamber is used, it shall be provided
with a ventilator and an air outlet capable of generat-
ing about 10 air changes per hour.

NOTE 3 It may be necessary to place the specimens in
the upper part of the cabinet as the temperature differences

at the lower levels may be too small to induce
condensation.
5.4 Environmental cabinet (optional, see 8.4),

capable of being maintained at a temperature of
(23 £ 5) °C and a relative humidity of (50 + 20) %,
and inciuding a stand for test panels
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6 Sampling

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

Examine and prepare each sample for testing, as de-
scribed in 1ISO 1513.

7 Test panels

ISO 11503:1995(E)

7.4 Thickness of coating
Determine the thickness, in micrometres, of the dry

coating, by one of the non-destructive procedures
specified in ISO 2808.

8 Procedure

Carry out the determination in duplicate unless other-
wise agreed.

7.1 Suybstrate

The substrate can be a non-porous or porous material
equivalept to that on which the coating material under
test is | designed to be used in practice (see
annex A.

7.1.1 Non-porous substrates

Unless otherwise specified or agreed, select as the
substrat¢ one of the test panels described in
ISO 1514 of approximate dimensions 150 mm x
100 mm

7.1.2 Pprous substrates

Unless otherwise specified or agreed, the panels_shall
be flat fibre-cement sheets complying withithe re-
quirements for type A of ISO 8335 and ‘of approxi-
mate dimensions 300 mm x 200 mmiyx* 4 mm.

7.2 Preparation and coating of panels

Unless ¢therwise specified“or agreed, prepare the
test pangls in accordance with 1ISO 15614 and then
coat them with theproduct or system under test by
the specjfied method (see annex A).

The back and \the edges of the panels shall also be
coated with-the product or system under test, unless

8.1 Ambient conditions

Set up the apparatus (see clause’ 5) in
clean atmosphere and a temperature
and relative humidity of ¥50 + 20) %.

a room with a
of (23 +5) °C
The apparatus

shall be protected from draughts and direct sunlight.

8.2 Filling the trough

Fill the trotgh (see 5.1 or 5.2 ) and thg heated water
tank (5:2.1) with water to a depth of af least 10 mm.
The depth shall be maintained at at Igast 10 mm at
all_times during the test.

Use water of grade 2 purity as definefl in 1SO 3696.
The water should preferably be renewed prior to each
heating operation but shall be renewefl if it contains
visible contaminants.

8.3 Arrangement of test specimgns

Arrange the test specimens in the cabirjet or chamber
in accordance with 5.3 and close the apparatus.

8.4 Test cycle
The test cycle shall be

16 h at a temperature of (40 + 3) °d and a relative
humidity of 100 % (condensation pdriod);

8 h at a temperature of (23 + 5) °C|land a relative

otherwis€ Specified or agreed (See annex A).

7.3 Drying and conditioning

Dry (or stove) and age (if applicable) each coated panel
for the specified time and under the specified con-
ditions. Unless otherwise specified, condition them
at (23 + 2) °C and a relative humidity of (50 + 5) %
for a minimum of 16 h, with free circulation of air and
without exposing them to direct sunlight. The test
procedure shall then be carried out as soon as poss-
ible.

humidity of (50 + 20) % (dry period).

Switch on the heating appliance and raise the air
temperature to (40 + 3) °C in not more than 1,5 h.
Maintain this temperature for a total period of 16 h
from the commencement of the test cycle. At the end
of this period, carry out an interim examination of the
test specimens, then:

a) switch off the heating appliance and either open
the door completely or raise the hood of the ap-
paratus to at least the upper edge of the test
specimens
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or

b) if a walk-in chamber (5.2) is used, switch off the
heating appliance and use the ventilator to obtain
ambient conditions

or

transfer the
net (5.4).

o

Aftar

Q h
ATter o n, repiace

specimens to an environmental cabi-

. S il
t specimens in tne airtigh

-~

© ISO

If required (see annex A), keep the specimens in the

standard conditions defined in ISO 3270 for 24 h and

examine the test surface again for loss of adhesion,
rust staining, colour change, softening, embrittlement

or other characteristics which may be specified (see

annex A).

9 Precision

cabinet or chanjber, change the water and repeat the
cycle for the spgcified number of cycles.

Normally, cyclgs should foliow without interruption

but, if breaks {
record this fact |

NOTES

4 During the com

ccur, for example for the weekend,
n the test report.

densation cycle, droplets of condensation

should be visible [on all parts of the specimens at all times

if the apparatus ig

operating properly.

5 Due to absorption of heat by the specimens and heat
losses through the walls of the cabinet, the temperature of
the water in the tjough will be above the temperature of the

air/water-vapour

mixture. The water temperature should

_preferably not exfeed 60 °C, however, in order to prevent

the formation of

isible vapour.

8.5 Examinaition of test specimens

On completion
condensation pe

of the test, which shall end with a
riod, remove the specimens from the

apparatus and \vipe them dry. Immediatelysexamine
the whole test qurface of each specimen for blistering

in accordance W
deterioration.

Examine the sp
more than 10 nj
as the effects

ith ISO 4628-2 and for.other signs of

ecimens no less than 5 min and no
in after remgyal'from the apparatus,
produced. by-'the condensation can

change within & short_time. Remove only as many
specimens as cpn bezexamined within the specified

time.

The concept of precision is not applicable’|to this
International Standard (see clause 3).

10 Test report

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

a) all detailsinecessary to identify the product|tested:;
International  Standard

b) a reference to this

(ISO 11503);

ch“the items of supplementary information referred
to in annex A;

d) a reference to the international or national stan-
dard, product specification or other do¢tument
supplying the information referred to in c) gbove;

e) the result of the test as indicated in 8.5;

f) the thickness of the coating, in micrometrgs, and
the procedure which was used;

9) the number of test cycles;

h) any deviation from the test method specifi

[
o

i) the date of the test.
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Capacity (300 £10) litres

ISO 11503:1995(E)

Dimensions in millimetres
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regulating device
(e.g. rod thermostat)

Pressure relief valve

Figure 1 — Airtight cabinet with door
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