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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 1SO, also take part in the work. 1SO collaborates closely with the International Flectrotechnical
Commissipn (IEC) on all matters of electrotechnical standardization.

Internatiorjal Standards are drafted in accordance with the rules given in the ISO/IEC Directives,)Part 3.

Draft Interpational Standards adopted by the technical committees are circulated to the member bodies for voting.
Publication as an International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this International-Standard may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patentrights.

Internatiorjal Standard ISO 11303 was prepared by Technical Committee{ISO/TC 156, Corrosion of metals and
alloys.
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INTERNATIONAL STANDARD

ISO 11303:2002(E)

Corrosion of metals and alloys — Guidelines for selection of
protection methods against atmospheric corrosion

1 Scope

This International Standard gives guidance on the selection of methods of protection against atmosphg
of metals @nd alloys. It is applicable for technical equipment and products made of structural metals.an
atmosphetfic conditions. In a rational selection of protection methods, the corrosivity of the atmospheric ¢
is one of the important factors. These guidelines use the atmospheric corrosivity classificatien defined
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ative references

ng normative documents contain provisions which, through reference itrthis text, constitute
s do not apply. However, parties to agreements based on thisInfernational Standard are e
the possibility of applying the most recent editions of the-niermative documents indicate
pferences, the latest edition of the normative document referred to applies. Members of
pgisters of currently valid International Standards.

1999, Corrosion of metals and alloys — Basic terms'and definitions

1992, Corrosion of metals and alloys — Corrasivity of atmospheres — Classification

1992, Corrosion of metals and alloys — Cofrosivity of atmospheres — Guiding values for t

-2:1998, Paints and varnishes — Corrosion protection of steel structures by protective pairj
ssification of environments

5 and definitions

[poses of this International Standard, the following terms and definitions apply.

system
nsistingzof one or more metals and those parts of environment that influence corrosion

ric corrosion
H used under
pnvironments
n I1ISO 9223.

provisions of

ational Standard. For dated references, subsequent amendments"to, or revisions of, @any of these

hcouraged to
d below. For
SO and IEC

e corrosivity

t systems —

3.2
corrosion

damage

corrosion effect that causes impairment of the function of the metal, the environment or the technical system of which
these form a part

[1SO 8044]

3.3

corrosivity

ability of a

n environment to cause corrosion of a metal in a given corrosion system

[1SO 8044]
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3.4

corrosion protection
modification of a corrosion system so that corrosion damage is reduced

[ISO 8044]

3.5

serviceability (with respect to corrosion)
ability of a system to perform its specified function(s) without impairment due to corrosion

[ISO 8044]

3.6
service life
time during W

[1SO 8044]

3.7
durability (w
ability of a cg

with respect to corrosion)
hich a corrosion system meets the requirements for serviceability

ith respect to corrosion)
rrosion system to maintain serviceability over a specified timewhien the specified requireme

and maintenfince have been fulfilled

[ISO 8044]

3.8
maintenanc
complex of a

3.9
atmosphere
mixture of g3

[ISO 12944-2

a}

Ctivities, securing functions of a protection system during a planned service life

ses, and normally also aerosols and particles, that surrounds a given object

]

4 Procedure for selectionof a corrosion protection method

4.1 Gener

Al

In general, p

of the produgtcwith respect to protection against corrosion, by reducing the corrosivity of the environmé

covering the

otection against atmospheric corrosion can be achieved by the selection of suitable material,

hts for use

the design
ent and by

The selection of the appropriate corrosion protection method comprises several steps respecting characteristics of
the product, its designed service life and other demands connected with its use, the corrosive environment and other
factors outside the corrosion system e.g. cost. The relations are shown in Figure 1. The steps of the corrosion

protection se

lection defined in 4.2 to 4.6 are marked on this schematic diagram.

4.2 Corrosion system

In the sense of this International Standard, the corrosion system encompasses both the structural metallic element
and its environment, i.e., the atmosphere in contact with it. The term atmosphere includes corrosive atmospheric

components

(gases, aerosols, particles).
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. 4.2 4.2
1 | Corrosion system 4.2 Structural element Acting environment
2 | Principal factor 4.3 Ser\:t(.::z; life
Furthef factors 44 4.4a) £40)
3 | and deands Application Additiohalrequir¢gments
conditions
453 454
. . . 452 454
Main cpnsiderations 4.5 ) Structural ) Condition
4 |in the decision Design metal Active agent of action
makingd process
Furthel steps in the 4.6 4.6 4'§ . 4.6
5 | selectipn process Coating process Coating Quall_ty degree e.g.
system coating thigkness
6 Alternafive corrosion Protections alternatives
protectlon methods
7 | Evaluation Economic consideration
8 [Result| target Optimum protection method

NOTE References to the procedures described in clause 4.

Figure 1 — Procedure for the selection of a corrosion protection method

4.3 Principal factor in selection of corrosion protection method

The designed service life is the principal factor in the process of selecting the protection method for structural
elements. Service life of a component or product is derived in relation to its most important functional property, e.g.
thickness of an element, non-corroded surfaces, colour or gloss. If the service life cannot be attained because of
shorter life of the selected optimum protection method, it shall be necessary to apply one or several maintenance
cycles.
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4.4 Further factors and demands

Further facto

rs to be taken into account in selecting the protection method are:

a) application conditions, i.e. technical feasibility of applying the protection method;

b) additional requirements derived from the use of the structural element to be protected, e.g. colour shade,
mechanical or electrical properties, light reflection.

4.5 Considerations in the decision-making process

451 Gene

With respect
a) its desigr

b) structura

With respect
c) active ag

d) condition

4.5.2 Desig

The shape, 9
optimum prof
be considere

In the corros
surfaces, e.g

4.5.3 Struc

The most im
a)
b)
c)
d)

e)

low-alloy

stainless

copper (3§

carbon steel;

aluminium (and Al<alloys);

al

to the component to be protected the main considerations are:
(4.5.2);
metals (4.5.3).

to the environment the main considerations are:
ent,e.g. gaseous pollution and particles (4.5.4);

5 of action, e.g. humidity, temperature, level and changes, etc.(4.5.4).

>

ze and other design factors of the structural element'exert an important influence on the sele
ection method. This cannot be described in a generalized form. The influence of the design s
d individually.

on system the design of the structural element affects the severity of atmospheric effects on
by different time of wetness, exposure €ategories or accumulation of corrodants.

ural metals

portant structural metals are:

weathering steel;

steel;

nd Cu=alloys);

)

zinc (and

ttion of the
nall always

individual

Zn7alloys).

NOTE The sensitivity to atmospheric corrosion and characteristics of attack in these metals varies greatly.

The surface conditions of a basis metal, e.g. presence of corrosion products, salts and surface roughness, exert a

decisive influ

ence on the durability of the corrosion protection.

4.5.4 Environmental conditions

Many factors

influence the corrosivity of the atmosphere.

ISO 9223 provides a means for classifying the corrosivity of atmospheres based on four standard metals (carbon
steel, zinc, copper and aluminium). The controlling factors are time of wetness and the deposition of chlorides and
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sulfur dioxide (airborne corrodants). Other important factors of the environment are radiation from the sun and

temperatu

re extremes.

4.6 Further steps in the selection process

In general, the selection of a coating process may be limited by the design of the structural element (e.g. accessibility
may limit use of a spray process and size may limit the use of a hot dip galvanizing process).

The quality degree of the protection method should preferably be derived from the required service life. Durability of
the selected protection system changes with the severity of the environment.

If the selg¢ction of an optimum corrosion protection method for the given corrosion system doeg

satisfactor

design of s

5 Signi
The need
The basis

four basic
yearly arit

i.e. time of

classificati

Provided that similar corrosion mechanisms apply, the corresivity categories yield useful informati
behaviour of related alloys. The corrosivity categaories are not applicable to stainless steels for which data

corrosion
shall be d
account.

Corrosion
longer pe
establish

the guidin

Structural

categories
and indoo

6 Dura

Requiremg
stricter thg

The durab

;E‘ods because corrosion losses are.not’ linear with time. However, these measurements cal

y results, it is possible to improve acceptability by changing the corrosion system (change
tructural element, modification of environment).

[ficance of the corrosivity classification for selection of protection meth¢
or protective measures is based on the application of corrosivity categories!

for deriving corrosivity categories is represented either by corrosion-lesses of standardized
structural metals (carbon steel, zinc, copper and aluminium) aftef.a ohe year atmospheric ex
metic means of the three most important environmental characteristics affecting atmosphe

wetness, deposition rate of sulfur dioxide and/or chlorides. The measured values are ranked
pn categories and generalize certain ranges of environmental effects on those metallic mate

brived directly by taking the main factors of environment and the specific behaviour of thes

losses determined after one year of exposure shall not be used for prediction of corrosior

e appropriate corrosion category~Then the corrosion losses after longer periods can be eq
values outlined in 1ISO 9224,

elements include componeénts differing from standardized surfaces used for specification of t

. The orientation of the~surface affects corrosion losses. The corrosivity information based
rooms may be helpful,

pility of theprotection system

bnts for.the-quality of protection systems become more stringent the higher the corrosivity cate
durability requirements.

not lead to
pf material or

pd

Epecimens of
posure, or by
Fic corrosion,
into different
ials.

bn about the
e steels into
losses after

N be used to
timated from

ne corrosivity
on sheltered

gory and the

Iity aof a gi\/pn Inrm‘p(‘ti\n: system gpnprally increases with its thickness within limits Qpprifir fo

that system.

NOTE Detailed information for the selection of a protection system for a structural metal and its durability should be taken from
the relevant specifications of the individual protection method, e.g. for details of corrosion protection of steel structures by
protective paints systems see ISO 12944-1 to -8 and by metal coatings see ISO 14713.
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