INTERNATIONAL ISO
STANDARD 6270-2

Second edition
2017-11

Paints and varnishes — Determination
of resistance to humidity —

Part 2:
Condensation (in-cabinet exposure
with heated water reservoir)

Peintures et vernis —*Détermination de la résistance a I'himidité —

Partie 2: Condensdtion (exposition en enceinte avec réserVoir a eau

chauffée)

Reference number
1SO 6270-2:2017(E)

©1S0 2017



https://standardsiso.com/api/?name=ade3bfbfed7c1e4a9865617942b7575d

IS0 6270-2:2017(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2017, Published in Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form
or by any means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior
written permission. Permission can be requested from either ISO at the address below or ISO’s member body in the country of
the requester.

ISO copyright office

Ch. de Blandonnet 8 « CP 401
CH-1214 Vernier, Geneva, Switzerland
Tel. +41 22 749 01 11

Fax +41 22 749 09 47
copyright@iso.org

www.iso.org

ii © ISO 2017 - All rights reserved


https://standardsiso.com/api/?name=ade3bfbfed7c1e4a9865617942b7575d

Contents

IS0 6270-2:2017(E)

Page
FFOT@WOTM ........ooccccceeeesse e85 5588585555555 iv
IIMETOUICEIONL. ..ot 8885 v
1 S0P ... 1
2 Normative references
3 Terms and definitions
4 Designation
5 003 0L 1 ) 4 OO S
6 PIIICIPLO ...ttt | e 2
7 TeSt AtMOSPRETES ... AN e e 2
8 APPATARUS ...t by e 3
9 PIrOCEAUTE. .........cccooooieer e esseeseesesseneeeesesseeseseeeee e beveee e
9.1 Filling the floor trOUGh ... AT e
9.2 TEST SPECIMIEBIIS .....oooooooieeiie i
9.3  Arrangement of the test SPECIMENS ...
9.4 Determination of the comparison quantity of corfdensation water
9.5 TEST SEQUETICE ..o e
9.5.1 Start-up
9.5.2  Condensation atmosphere with constant humidity (CH).......ccccocvcicen
9.5.3 Condensation atmosphere with alternation of humidity and air
tempPerature (AHT) ..t sssssssssssessssssss s oeesssssssessssseees 6
9.5.4 Condensation atmospheré/with alternation of air temperature (AT) ... .6
9.6 Interruptions .6
9.7 End of test............ .6
10 D372 1 11 B U o) o OSSOSO ISR 6
11 PIECISTON ..o ettt e et 7
12 TESET@POTT ... e 7
BIDIEOGIAPIIY ... St 8
© 1S0 2017 - All rights reserved iii


https://standardsiso.com/api/?name=ade3bfbfed7c1e4a9865617942b7575d

IS0 6270-2:2017(E)

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.
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1 the ISO/IEC Directives, Part 1. In particular the different approval criteria needed fo

les of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

drawn to the possibility that some of the elements of this document may'be the subje
s. ISO shall not be held responsible for identifying any or all such patentrights. Deta
ights identified during the development of the document will be in the [ntroduction an|
st of patent declarations received (see www.iso.org/patents).

ame used in this document is information given for the convehience of users and doe
n endorsement.

lanation on the voluntary nature of standards, the<meaning of ISO specific terms
related to conformity assessment, as well as information about ISO's adherence ta
e Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the folloy
so.org/iso/foreword.html.
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the terms and definitions clause has been added;

ent was prepared by Technical CommitteeYSO/TC 35, Paints and varnishes, Subcomm
1 test methods for paints and varnishes.

edition cancels and replaces the firstedition (ISO 6270-2:2005), which has been techni

ple clause has been added;

tions clause cenicerning the use of other than standard test conditions has been added;
bmmendation to use distilled or deionized water for filling the trough has been changeq

rfementhas been added to make sure that condensation forms on all test specimens;

a methgd-for the determination of the comparison quantity of condensation water has been ad
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information on precision has been added;

the normative references have been updated.

Alist of all parts in the ISO 6270 series can be found on the ISO website.
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ISO 6270-

Introduction

2:2017(E)

This document is intended to give consistent conditions and procedures for the conditioning of pre-
prepared test specimens which are to be evaluated for defects, which may develop when they are
subjected to humid ambient atmospheres such as constant condensation-water atmospheres or
alternating condensation-water atmospheres.

The tests are designed to clarify the behaviour of the test specimens in humid ambient atmospheres,
and to pinpoint any defects in the protection of the test specimens against corrosion. The testing of
coatings in these atmospheres does not necessarily give lifetime prediction data.

Afte
as th

' conditioning, the test specimens are evaluated either in accordance with agreed ddcu
e appropriate part(s) of ISO 4628[1] or by procedures agreed between the interested p4

ments, such
Irties.
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Paints and varnishes — Determination of resistance to

hu

midity —

Part 2:
Condensation (in-cabinet exposure with heated water

reservoirj
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coat
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The
cons
und{

ISO
and

ISO 4

For 1

ISO

Scope

document specifies the general conditions and procedures which need to-be observed w
bd test specimens in constant condensation-water atmospheres or incalternating co
r atmospheres, in order to ensure that the results of tests carried out)in different labo
pducible.

) The shape and preparation of the test specimens, the duration’of the test and the assegd
esults are not covered in this document.

Normative references

rhen testing
ndensation-
ratories are

sment of the

following documents are referred to in the teXt-in such a way that some or all of their content

titutes requirements of this document. For-dated references, only the edition cited

hpplies. For

ited references, the latest edition of the reféerenced document (including any amendments) applies.

B270, Paints and varnishes and their raw materials — Temperatures and humidities for
Festing

1618, Paints and varnishes — Termnis and definitions

Terms and definitions
he purposes of this-document, the terms and definitions given in ISO 4618 apply.
ind [EC maintain terminological databases for use in standardization at the following a

EC Electrepedia: available at http://www.electropedia.org/

SO Online browsing platform: available at http://www.iso.org/obp

ronditioning

ddresses:

4 Designation

The condensation-water test atmospheres are designated as follows:

Test

atmosphere CH Condensation atmosphere with constant humidity

AHT Condensation atmosphere with alternating humidity and air temperature

AT  Condensation atmosphere with alternating air temperature

© IS0 2017 - All rights reserved
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5 Limitations

Temperature and humidity are important parameters affecting test results. Deviations from the
requirements specified can lead to results that are not comparable. However, the interested parties
may agree upon alternative parameters and these parameters shall be reported.

6 Principle

A coated test specimen is exposed to condensation in a climatic chamber, and the effects of the exposure
are evaluated by criteria agreed in advance between the interested parties, these criteria usually being

of a subject

7 Testa

Condensati
surfaces of
air in the ¢
specimen.

The atmosy]
this docum

The conden
(AHT, AT) a
temperatur

ve nature.

tmospheres

bn-water test atmospheres promote the condensation of atmospheric/humidity on
Lest specimens, the temperatures of which are lower than the temperatuie of the satur
limatic chamber, due to radiation onto the chamber walls or to theCooling of the

heric temperature in the climatic chamber during the condersation process describg
ent is (40 £ 3) °C.

sation-water test atmosphere may be either a constant-humidity (CH) or an alternz:
fmosphere. If, in addition to the action of the condensation water, the change in atmosp
e and the change in atmospheric humidity have amwimportant effect on the test speci

an alternating atmosphere should be chosen.

The quanti]
influence o
installation

The conden
instances, d
with it.

Reproducib
a series of t

In the case
cycle time (
the AT test

A summary
used by agn]

y of condensation water formed on the surfa@e of the coating may also exercise an impofj

room or by the cooling of the test specimen.

sate which drips off the test specimens consists of condensation water and also, in 3
f solid and liquid constituents.ofthe coating dissolved in the condensation water or m

le results can only be exXpected if the test procedure and test conditions remain constar
bsts.

of alternating atmospheres, a cycle time of 24 h shall be used as a general rule. A shq
12 h or 16 h) and a correspondingly shortened time for the two test periods may be use
htmosphere,

of testatmospheres, cycle durations and conditions is given in Table 1. Other cycles mz
cement between the interested parties.

the
ated
test

d in

iting
eric
ens,

tant

1 the action of the water; this quantity will be affected by the ambient temperature in the

ome
ixed

t for

rter
d for

y be
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Table 1 — Condensation test atmospheres

indig
unce
Whe
spec
poin

Test atmosphere Cycle duration Conditions in w orkm_g _ch.e_lmber after
reaching equilibrium
. Air . ‘1.

Type Code Test period(s) Total temperature Relative humidity
Constant-humidity o <o
condensation CH From warm-uptoend of | (40 +3) °C Approx. 100 % Wlth condensa

exposure tion on test specimens
atmosphere

- 1 - 0 i -

A_lternat Wlt_h alter 8 h including warm-up (40 +3) °C Appr_ox. 100 % with .condensa
ing con- |nation of fion on test specimens
denpation |humidit
athos- |and air Y | AHT | 161 including cooling | 24h
phere |tempera- down (climatic_chamber 18°Cto 28°C Approaching gmbient
ture open or ventilated)
: o -
With 8 h including warm-up (40 +3) °C Apprgx. 100 % with Fondensa
alterna- tion on test spgcimens
tion
. AT i i i 24 h
of air 16h 1nc.1udlr.1g cooling o s Approx. 100 % (approximately
tempera- down (climatic chamber 18 °C to 28 €
p saturatefl)
ture closed)
NOTE Set points and operational fluctuations can either be listed independently of each other, or they can be listed in
the fprmat “set point + operational fluctuations”. The set point is the targeficondition for the sensor used at thfe operational
contfol point as programmed by the user. Operational fluctuations are deviations from the set point at the coptrol point as

ated by the readout of the calibrated control sensor during equilibrium operation and do not include
rtainty. At the operational control point, the operational fluctuation may not exceed the listed value af
h a standard calls for a particular set point, the user progfammes that exact number. The operationa
fied for the set point do not imply that the user is allowed.to programme a set point higher or lower thar
[ specified.

measurement
equilibrium.
fluctuations
the exact set

8

8.1

Aval
of th
charn
pres|

Ifth
char

The

Apparatus

Climatic chamber

pour-tight climatic chamber.is-essential for testing in a warm and humid atmosphere. T|
e inner walls shall be corrosion-resistant and shall not affect the test specimens. T
hber is usually equipped-with a floor trough which acts as the receptacle for the quant]
cribed in 9.1. The climatic chamber shall be controlled by heating the water in the floor]

e quantity of heatintroduced via the water is insufficient to raise the air temperature in
hber to the régivired level, then additional heating can be employed.

oft

the yater temperature. The water temperature should preferably not exceed 60 °C in orde
excessive vapour formation.

heating-uptime will depend on the nature and quantity of the test specimens, and also

he material
he climatic
ity of water
trough.

the climatic

on the ratio

e surface of the water in the floor trough to the surface of the walls of the climatic chamber, and on

I to prevent

The dimensions of the climatic chamber and the arrangement of its temperature-measuring and
control equipment are optional, provided that the test conditions in accordance with Clause 8 and 9.3
are observed and that the temperature is measured.

The climatic chamber shall be provided with a suitable door or other aperture capable of being closed,
which allows the climatic chamber to be charged with test specimens and to be ventilated.

Ane

xample of a climatic chamber is shown in Figure 1.

Climatic chambers not equipped with water-filled floor troughs shall be fitted out in such a way that
adequate formation of condensation water on the test specimens is achieved.

© IS0 2017 - All rights reserved
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Key
1  pressurg-relief valve

2 temperdture-measuring device
3 floor trough filled with water

Figure 1 — Exammple of a climatic chamber

8.2 Installation of the climatic chamber

The climatif chamber shall be installed in a room with an ambient atmosphere containing no corrgsive
constituentp (e.g. it shall not bé&installed in a chemical laboratory), at a room temperature of (23 £ §) °C
and at a relgtive atmosphericfiumidity of 75 % max., in such a way that it is protected against draughts
and solar rgdiation. In thé.case of comparison tests, the ambient temperature in the installation rjoom
shall be the|standard temperature of (23 + 2) °C in accordance with ISO 3270.

NOTE Aldecreaseiini the ambient temperature will result in an increase in the quantity of condensation water.

8.3 Devigefor accommodating the test specimens

The device for accommodating the test specimens shall consist of a corrosion-resistant material and
shall not promote the corrosion of the test specimens. It shall allow the test specimens to be arranged
in accordance with the requirements of 9.3.

9 Procedure

9.1 Filling the floor trough

The floor trough (if there is one) shall be filled with water in such a way that a depth of water of at least
10 mm is present at all times during operation.

4 © IS0 2017 - All rights reserved


https://standardsiso.com/api/?name=ade3bfbfed7c1e4a9865617942b7575d

IS0 6270-2:2017(E)

The use of ordinary tap water may cause calcification of the apparatus, so follow the instrument
manufacturer's instructions concerning the quality of the water used.

9.2 Testspecimens
Only coatings which do not mutually influence one another shall be exposed together at any one time.

If specimens are likely to be affected additionally by the quantity of condensation water formed, then
the quantity of condensation water shall be ascertained by way of comparison within one test cycle or
within a 24-h period, with the aid of a suitable device, for the purpose of describing the test conditions
(see 9.4).

9.3 | Arrangement of the test specimens

The |test specimens shall be arranged in the chamber at any angle greater than,or equal to 60° to
the horizontal in such a way that they are not in close contact with each other-and that they are able
adequately to radiate heat.

The following minimum spacing shall be observed:

Disthnce from the walls not lessithan 100 mm

Distance of the bottom edge of the test specimen from

the qurface of the water it Iess than 200 mm

Spading between adjoining test specimens not less than 20 mm

Predautions shall be taken to ensure that no canhdensation water is allowed to drip onto the test
spedimens from the walls or ceiling of the climatitc chamber, nor from other test specimens.

Makg sure that condensation forms on all teSt specimens.

9.4 | Determination of the comparison quantity of condensation water

The [ device described below s suitable for the determination of the comparison quantity of
condensation water:

An 18 mm x 180 mm testtube, filled with water, is used as a standard specimen. The cgndensation
dripping from the testZfube shall be collected in a graduated measuring cylinder with a nominal
capdcity of 10 ml viadglass funnel with a diameter of 55 mm.

The |device shall.be arranged in the useful space amongst the other specimens in the same way as
desdribed in<9.8 for the arrangement of the specimens, and the bottom of the test tube (which shall
itself be suspended from a thread of polyamide for example) shall be situated 50 mm abovg the rim of
the llunnel placed in the graduated measuring cylinder.

9.5 Testsequence

9.5.1 Start-up

Place the test specimens in position, close the climatic chamber and switch on the heating for the floor
trough water or for the climatic chamber. Heat the chamber to the air temperature required for the first
test period; this temperature shall be attained within 1,5 h. Condensation water shall be formed on the
test specimens.

If possible, check the formation of condensation water on the complete surface of the test specimens by
examination through a window (if one exists). In any case, do not open the chamber.

© IS0 2017 - All rights reserved 5
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If no sufficient condensation forms, this can be corrected, e.g. by increasing the spacing between the test
specimens, decreasing the total load in the test chamber or changing the ambient conditions in the lab.

9.5.2 Condensation atmosphere with constant humidity (CH)

Maintain the temperature prescribed in Clause 7 in the climatic chamber for the duration of the test as
given in Table 1, or as mutually agreed.

In order to make an intermediate assessment, if necessary, remove the test specimens from the climatic

chamber without switching off the heating, and replace them within 30 min.

9.5.3

Cornjdensation atmosphere with alternation of humidity and air temperature (AHT)

The test conpsists of a prescribed or mutually agreed number of climatic cycles, each comprising a

and a seco

8 h after ¢
condensati

After a furt
climatic ch4

For the pur
from the cli

In special ¢
been switch

9.5.4 Cor

test period.

mmencement of the start-up phase (see 9.5.1), switch off the heatingqand terminate
n process (first test period). Open or ventilate the climatic chamber.

her 16 h, check the level of the water in the floor trough, top up.ifnecessary and clos¢
mber. Switch on the heating again and commence a new cycle.

poses of an intermediate assessment, if required, the test specimens may be removed by
Imatic chamber before the start of a new cycle, but shall be replaced within 30 min.

pses, intermediate assessments can also be carried<put immediately after the heating
ed off and the climatic chamber has been opened.

densation atmosphere with alternation. of air temperature (AT)

The test copsists of a prescribed or mutually agreedynumber of climatic cycles, each comprising a

and a secon

In the case
9.5.1)and t

After a furt]
and switch

In order to
climatic chad

9.6 Inter

d test period.

of a 24 h cycle, switch off the Heating 8 h after commencement of the start-up phase
trminate the condensation process (first test period). The climatic chamber remains cld

her 16 h have elapsed, check the level of the water in the floor trough, top up if neces
the heating on again to cemmence a new cycle.

mber before the start of a new cycle, but replace them within 30 min.

ruptions

Any interryiptionof tests which involve alternating atmospheres shall be compensated for

prolongati

first

the

b the

iefly

has

first

(see
sed.

bary,

make an intermediate assessment, if required, briefly remove the test specimens from the

by a
of the second test period, which normally lasts 16 h. The compensation time shal]l be
Wmmmmmm' ;i - tomti 2d to

added to th i

the nearest

minute in the test report.

9.7 End of test

Terminate the test when a specified impairment of the coating has occurred, or when the specified test

duration or

number of cycles has been attained.

10 Evaluation

10.1 Make a periodic examination of the specimens as quickly as possible, taking care not to damage the
surfaces under test. Do not remove the specimens for more than 30 min in any 24 h period. Immediately
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