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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.
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Introduction

Products with, for example, sensitive electrical functions, can, during storage or operation in indoor
locations, be affected by atmospheric corrosion dependent on climatic factors such as temperature,
relative humidity, air velocity and rate of change caused by temperature and humidity. Additionally,
gaseous pollutants can seriously affect the rate of corrosion, as well as the occurrence of different
corrosion mechanisms. Contaminants on the surface, such as salt, dust, oil and compounds liberated

from

plastics, can also affect the rate and mechanism of corrosion.

Different corrosion-promoting gaseous pollutants dominate in different field environments:

Thos
atmgd
As a
diffe

This
a)

PN

b)

q

q

This
matd
term

ulfur dioxide and nitrogen oxides in atmospheres influenced by combustion of fossil
raffic environments,

ydrogen sulfide in atmospheres in the vicinity of petrochemical and steél indust
rganic matter, stagnant waters and animal shelters, and

ydrogen sulfide and chlorine compounds in the vicinity of pulp and-paper industry;
sed for bleaching.

e gaseous pollutants are known to act as single corrosionspromoting factors.
spheres where more than one gaseous pollutant is presenty synergistic effects can
result, a considerable increase in the corrosion rate can“occur, compared to the ca
Fent gaseous pollutants act as single corrosion-promoting-factors.

document is intended to

pecify a general method using atmospheres polluted by one or more gases at very
ractions <1076 under specified conditions ©f temperature and relative humidity, so|
ondensation phenomena during the test,

pecify the test apparatus and procedure required to achieve the best possible reprodd

1ssess performance under test ¢onditions which accelerate corrosion; as knowledge
onditions proceeds, more suitable pollutants or pollutant mixtures can be used.

document is not intended/to be used for comparative testing as a means of ranki
rials relative to each-ether with respect to corrosion resistance or as a means of pre
corrosion resistance-ef the tested material.
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INTERNATIONAL STANDARD ISO 10062:2022(E)

Corrosion tests in artificial atmosphere at very low
concentrations of polluting gas(es)

1 Scope

This document specifies tests which are intended to determine the influence of one or more flowing
ITg gas(es) at voIuIme ractio S dIT O equdt to 10— oIrte ampies and/orarticies of metals
hlloys with or without corrosion protection under determined conditions of tempgrature and

a) 1netals and their alloys,

b) 1netallic coatings (anodic and cathodic),
c) 1netals with conversion coatings,

d) 1netals with anodic oxide coatings, and
e) metals with organic coatings.

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
unddted references, the latest edition of the referenced document (including any amendments) applies.

ISO 454, Standard atmospheres for conditioning and/or testing — Specifications

ISO §58, Conditioning and testings= Standard atmospheres — Definitions

3 Terms and definitions
For the purposes ofthis document, the following terms and definitions apply.
ISO gnd [EC maintain terminology databases for use in standardization at the following addresses:

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

— IECElectropedia: available at https://www.electropedia.org/

3.1

exposure time

interval of time elapsed between the moment when the specimens are introduced into the test chamber
and the end of the test

3.2
test duration
interval of time during which the specimens are exposed to polluting gases

4 Apparatus

WARNING — Safety rules for personnel: Handling of the gases used for testing can be hazardous
and shall be done by skilled personnel trained to handle such gases. The test equipment shall be

©1S0 2022 - All rights reserved 1
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used and maintained by skilled personnel, not only so that the tests can be performed correctly,
but also because of the hazards to health and safety that are involved.

Special attention shall be paid to equipment design and the choice of construction materials, in order
that the conditions (less than +1 °C for temperature and less than +3 % for relative humidity) are
uniformly consistent throughout the working space, able to ensure no condensation in the test chamber
and are repeatable.

The apparatus shall enable the use, singly or in mixtures, of polluting gas(es) such as SO,, H,S, CI, and
NO, up to at least the concentration required, for each gas, by the test method.

The important parameters are

a) the matgrials used for the test chamber and the gas handling system,
b) the geometry of the test chamber,

c) therateand pattern of the gas flow,

d) the honmjogeneity of gas mixing, and

e) theinciflentillumination (see A.1.6).

The apparatjus shall be constructed according to Annex A and shall meetits requirements.

A typical apparatus for polluting-gas corrosion tests is also shownin Annex B (see Figure B.1).

5 Testmethods
5.1 Test severity

5.1.1 Genleral

The test severity, to be given in the relevant specification, is specified by
— the typg¢, concentration and flow rate'of polluting gas,

— the temperature,

— the relafive humidity, and

— the test|duration.

5.1.2 Suggested.test methods

The method, shown in Table 1, to be used depends upon the purposes of the test, the nature qf the
metals and ||lnyc and the type of protection to be tested

WARNING — Sulfur dioxide (SO,, CAS Registry Number®1)7446-09-5) is toxic, corrosive and
irritating. Refer to the safety data sheet for details. Handling of sulfur dioxide shall be restricted
to skilled personnel or conducted under their control. The apparatus shall be used and
maintained by skilled personnel, not only so that the procedures can be performed correctly,
but also because of the hazards to health and safety that are involved.

WARNING — Hydrogen sulfide (H,S, CAS 7783-06-4) is a flammable gas, toxic, corrosive,
irritating and very toxic to aquatic life. Refer to the safety data sheet for details. Handling of
hydrogen sulfide shall be restricted to skilled personnel or conducted under their control. The

1) CASRegistry Number® is a trademark of CAS corporation. This information is given for the convenience of users
of this document and does not constitute an endorsement by ISO of the product named. Equivalent products may be
used if they can be shown to lead to the same results.

2 © IS0 2022 - All rights reserved
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apparatus shall be used and maintained by skilled personnel, not only so that the procedures can
be performed correctly, but also because of the hazards to health and safety that are involved.

WARNING — Chlorine (Cl,, CAS 7782-50-5) is oxidizing gas, toxic, corrosive and irritating. Refer
to the safety data sheet for details. Handling of chlorine shall be restricted to skilled personnel
or conducted under their control. The apparatus shall be used and maintained by skilled
personnel, not only so that the procedures can be performed correctly, but also because of the
hazards to health and safety that are involved.

WARNING — Nitrogen dioxide (NO,, CAS 10102-44-0) is oxidizing gas, toxic, corrosive and
irritating. Refer to the safety data sheet for details. Handling of nitrogen oxide shall be restricted
to s ed—personnelor—eondueted rder—their—control—TFhe—apparatus—shs be used and
maintained by skilled personnel, not only so that the procedures can be perforined correctly,
but glso because of the hazards to health and safety that are involved.

Table 1 — Test conditions

Method A Method B Method C Method D Method E Method F
S0, (10~ vol/vol) 0,5+0,1 — — 0,5+ 0/ 0,20 + 0,05 0,5+0,1
H,S (10-6 vol/vol) — 0,10 £ 0,02 — 0,10 £0,02 — 0,10 £ 0,02
Cl, (10-6vol/vol) — — 0,02 £ 0,005 = — D,02 + 0,005
NO, [10-6 vol/vol) — — — — 0,5+0,1 —
Temperature (°C)
and relative (40 £ 1) °C and (80 £ 5%, or (25+1)°Cand (75+3) %
humjdity (%) 2

2 The condition of (40 + 1) °C and (80 = 5) % is more aggressive than the condition of (25 * 1) °C and (75 # B) %. Either of
them|shall be optionally selected and shall be stated in the test report.

NOTHE 1  Since the corrosivity is different for methods A, B, C, D, E and F the result obtained by these methods
are npt comparable.

NOTE 2  Other methods can be added in'the future if required (e.g. increase in the relative humidjty).

5.1.3 Test duration

The test duration for each test method depends upon the purposes of the test, the nature df the metals
and 3lloys and the means'of protection tested.

5.2 | Treatment ofithe specimens prior to testing (see Clause 6)

The [relevant/specification may require a preconditioning of specimens, for example, chemical or
mechanicakeleaning of the surface.

5.3 | Examination of the specimens prior to testing

Measurements shall be carried out as required by the relevant specification (see ISO 7384).

5.4 Filling of the test chamber
The filling of the chamber by the specimens shall satisfy the following conditions:

— the total surface of the test specimens shall not exceed the critical level at which the concentrations
of polluting gases would decrease by more than 10 % during the passage through the working space;

— the specimens shall be placed in the working space, as specified in the relevant specification.

Care shall be taken that the specimens are placed so that they do not come into contact with one another
or with the walls of the chamber, and that they do not shield one another from the test atmosphere.

©1S0 2022 - All rights reserved 3
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The specimens shall be distributed uniformly in the working space.

5.5 Procedure

5.5.1 Exp

osure time

The exposure time shall correspond to ¢, to t3 (see Figure 1).

5.5.2 Test duration

The test dupy

5.5.3 Test

The conditid
the specime

The temper
method (se¢

aticn clhall rracikaolditat +o + (o Digaea 1)
ALIVUIT OITAI1I CUI'I \/OPUII\/I \a v 02 \uvj b3 \_O\/\/ x AE Ul © LJ-
[ procedure

ns when they are introduced into the test chamber.

5.1.2 and A.1.4).

After intro
relative hu

ns of the specimens and the test chamber shall be such that condensation déesnot occlir on

hiture and relative humidity inside the chamber shall be adjusted acconding to the speg¢ified

cing the specimens, a waiting period of 1 h should be allowed for the temperature and the

idity to stabilize before the polluting gas(es) is/are introduiced into the test chamber.

The pollutinyg gas(es) shall be introduced simultaneously into the damp air flow and their concentrafions
shall be adjusted to the value specified by the test method; during this adjustment, the maximum

specified co
The concent
The test duy

At the end
maintained

A introdug
ty timeto g
t; timeto

hcentrations should not be exceeded (see 5.1).

ation shall be measured as indicated in 5.5.2.

1h >1h
A A

ration of polluting gas(es) shall be stabilized ift‘less than 1 h.

bf the test, the injection of polluting'gas(es) shall be stopped and the specimens shgll be
in the flow of the damp atmosphere without polluting gas(es) for 2 h.

tion of sp€cimens
tart te.adjust the temperature and the relative humidity

e el o VR | 43
dlI U LT Lot Uurativll

each'the specified temperature and the relative humidity and start the exposure time

t, timetos

t;  time to stop the test duration and the exposure time

t, time to introduce polluting gas(es)

NOTE1 t,tot,isthe temperature and the relative humidity adjustment.

NOTE 2 t;tot,isthe waiting period of 1 h to recover the temperature and the relative humidity.

NOTE3 t,

NOTE4 t,

to t, is the gas-concentration adjustment less than 1 h.

to t5 is the test duration.
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https://standardsiso.com/api/?name=ad5778c175292be79cd796fbf5931df3

IS0 10062:2022(E)

NOTES5 ¢ to t3isthe exposure time.

5.6

Figure 1 — Test procedure

Monitoring of test behaviour

In order to monitor the chamber performance for each test, appropriate metal control coupons (copper
or silver) should be exposed simultaneously with the specimens in the working space of the test
chamber, and the corrosive effects on these coupons should be assessed (e.g. nickel, and gold on copper).

5.7
The

Post-test storage

specimens shall be removed from the chamber and stored under standard conditions

in ISP 554 and ISO 558. The reaction of specimens during storage after testing shall’'be con

6
The
a)
b)
)
d)

Information to be given in the relevant specification
following information shall be given in the relevant specification:
3 reference to relevant specification with publication date;
¢onditions and duration of the test;

ireatment of the specimens prior to testing if required;

d report on the examination of the specimens prior to testing;

dssessment of corrosion effects and a report on the visual examination during and afte|

Expression of results

There are many criteria for the evaluation of the corrosion resistance of metals and allo
withput corrosion protection, for:example:

8
The

a)
b)

c)

¢hange in the specimen appearance during the test;

ime elapsed beforethe first local sign of corrosion of base metal or coating appears;
number, depth and distribution of corrosion defects;

¢hange in‘mass (see ISO 8407);

¢hangesin dimensions (especially thickness);

as specified
sidered.

I testing.

ys with and

hangn in mnrhnnirn]’ p]nrh‘ir:\], npfirn] and other prnpprﬁpc

Test report
test report shall contain the following information:

the purpose of the test;

a reference to this document, i.e. ISO 10062:2022 and the test method used (A, B, C, D, E or F)

together with option of temperature and humidity;

designation and description of the test specimens and control coupons, if used (chemical
composition, shape and dimensions, method of treatment: chemical, thermal and mechanical, type

or coating and its thickness);

© IS0 2022 - All rights reserved
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d) known characteristics of the specimens tested;

e) exposure period;

f) duration of the test;

g) method of placing and material for fastening the test specimens during the test;

h) the results of evaluation of corrosion changes for the tested specimen surfaces, including both
descriptive and numerical assessment, possibly with photographs of the test specimens;

i) comparison of control coupons with previous exposures;

j) anydev
k) anyunu
1) the datd

If the neces;
recovery co

Other data |
criteria chos

iations from procedure;
sual features observed;

s of the test.

en for expressing the results.

bary measurements cannot be made within the specified time, the period of storage ynder
hditions may be extended. This extension shall be mentioned in the'test report.

may be included in the test report depending on the purpose ofythe test, as well as op the
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Annex A
(normative)

Specifications for apparatus for corrosion tests in artificial

atmosphere

A1l

A1l
Prec

—
This

— 1

q

— i:pes, valves and taps in contact with the polluting gas(es) should preferably be m

—
Othe
A.1.]

The
clear

The Y

In th
the 1]

A.1.]

.1 Materials

ddsorption and desorption of gases and steam, and

polytetrafluoroethylene (PTFE)],

Test chamber

hution shall be taken to compensate for

orrosion of the test chamber by the test atmosphere.
requires that

he internal walls and parts of the chamber shall :bé& made of inert material [g

iny windows(s) shall be of PTFE or glass,

aterial, and
paskets and seals shall be made of inert materials (e.g. fluoro-elastomers).

r materials may be used, but adsopption or desorption phenomena shall be taken into

2 Design

.g. glass or

hade of inert

hccount.

rthamber shall be desighed to avoid condensation at any point and to allow easy apd thorough

ing of inner walls andfittings.

Folume of the chamber shall be not less than 0,1 m3.

clative humidity shall be better than +3 %.

B ~Pressure seals

e working space, the uniformity of the temperature shall be better than 1 °C and the uniformity of

The test chamber shall be fitted with suitable gasket seals to allow the test conditions to be maintained
and monitored.

A.1.4 Test atmosphere

The flow rate within the chamber shall be controlled. The test atmosphere shall flow through the
chamber in such a manner as to ensure uniform test conditions in the working space.

©ISO
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This flow rate shall be sufficient to ensure at least three exchanges per hour of the atmosphere in the
test chamber.

NOTE The mass transfer characteristics for the transport of pollutants to the surface of the test specimens
vary with volume flow rate of test atmosphere through the test chamber, but also with the geometry of the test
chamber. Because of that, deviation in corrosion rate can therefore result if two test chambers with different
geometries are used, even if the exchange rate of the test atmosphere is the same in the two test chambers.

The test atmosphere is preferably injected through opening(s) in the bottom of the chamber and
extracted through opening(s) in the top of the chamber. Suitable baffles shall be placed in front of the
opening(s), to ensure the required uniform test conditions in the working space.

The test atn
with safety

hosphere extracted from the chamber shall be collected in such a manner as to cenfform
precautions.

A.1.5 Sampling points

se to
that
sage

Sampling pqints for the analysis of the atmosphere during the test (see Clause A.3) ‘ape placed clg
the injection points and the outlet points, in the working space. Checks should be made to ensurg
the concentfation of polluting gas(es) does(do) not decrease by more than 10-% during the pas
through the|working space.

Condensatid
possible, as

n or adsorption in the lines used to monitor the test atmosphere shall be avoided as f
this would impair the measurements.

ar as

A.1.6 Illuminance level

The test chgmber shall not be exposed to direct sunlight anid the level of illumination (due to day
or to incandllescent or fluorescent lamps) measured insidethe test chamber at any point on the exp
surface shalll not exceed 300 Ix.

light
osed

A.1.7 Installation

The test chgmber shall be installed in a roomyfree from dust, draughts, corrosive gas and direct solar
radiation, a a room temperature of (23 £5).°C and at a relative humidity of less than 75 %.

A.2 Gendration of the test atmosphere

A.2.1 General

The test atmosphere is obtained by continuously introducing the necessary quantity of polluting gqs(es)
into a damp air flow-td obtain the required concentration(s). The mixing of gases usually requifres a
mixing tube|or chamber.

The dry polluting gas(es) and the damp air shall be mixed together before injection into the working

space.

A.2.2 Damp-atmosphere generation

The damp atmosphere shall be within the tolerances for the specified temperature and relative
humidity when it is injected into the test chamber. Water droplets or aerosols shall not be injected into
the test chamber. The air used may be taken from pressurized cylinders or delivered by a dry pump
after filtration and purification by activated charcoal or molecular sieve (size 5 a) and a particulate
filter.

A.2.3 Polluting gas(es)

The required concentrations of the polluting gas(es) can be obtained from pressurized cylinders
containing mixtures of the pure polluting gas and an inert gas such as nitrogen. Permeation tubes filled

© IS0 2022 - All rights reserved
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