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Introduction
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Corrosion testing under

atmospheric exposure conditions

is most

commonly executed as field tests. As the corrosion rate-depends on the

environment of the test site, the latter should ideally he’sel
represent the environments in which the material is'likely to

results of field tests cannot therefore be wsed to pre
performance exactly but they do provide the“best guidang
performance. Field tests, however, may require expos
corresponding to the expected service life-of-a material.

To promote corrosion and accelerate)ythe degradation proce
with a high atmospheric corrosivity can be used. Such test
located in marine environments\or in highly polluted industr
increase the corrosion rate.at other test sites, artificial meas|
be adopted. In the method-described, the corrosion process d
exposure is accelerated, by intermittently spraying a solutig
chloride (mass fraction*3 %) on to the test surface thus si
enhancing the enwitonmental stress prevailing at marine te
method is mainly intended for comparative testing and d
reference materials are therefore always necessary. The res
do not permit any more far-reaching conclusions on
resistance of the tested metal in all environments in which it
The method described can nevertheless give valuable infor
relative performance of materials in service.

NOTE — The title of this International Standard presents (within
common name for this kind of test. Hitherto, “scab test” has been us
narrower sense to denote similar test methods developed within th
for the study of underfilm corrosion, particularly where painted steel
been locally damaged by stone shots. The word “scab” is no acrg
refers to a well-known but not very pleasant disease and its sympton
crusty spots on the skin. In this International Standard, the same nar
wider sense to denote a test method which is applicable to all ki
substrate with or without coating. Some of these substrates will sh
appearance after being tested. Others will not.
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Corrosion of metals and alloys — Corrosion tests in artificial

atmos

a salt solution (Scab test)

1 Scop

The purpose of this International Standard is to define a method of assessing‘the corrosion resistance
an accelenated outdoor corrosion test.

In this Intgrnational Standard, the term “metal” includes metallic materials with or without corrosion prot

The accel

— organjc coatings on metals;

— metal

— chem

— metalg and their alloys.

The methd

2 Normative references

The following standards contain provisions which, through reference in this text, constitute provi
Internationjal Standard. At the time of publication, the editions indicated were valid. All standards a

revision,
possibility

of

here — Accelerated outdoor test by intermittent spraying

D

¢rated outdoor corrosion test applies to

ic coatings (anodic and cathodic);

cal conversion coatings;

of metals by

bction.

d is especially suitable for-comparative testing in the optimization of surface treatment systerns.

Sions of this
re subject to
estigate the
ISO maintain

nd<parties to agreements based on this International Standard are encouraged to in
Tof applying the most recent editions of the standards indicated below. Members of IEC and

registers of currently valid Thniernational Standards.

ISO 2810:—1), Paints and varnishes — Notes for guidance on the conduct of natural weathering tests.

ISO 8407:1991, Corrosion of metals and alloys — Removal of corrosion products from corrosion test specimens.

ISO 8565:1992, Metals and alloys — Atmospheric corrosion testing — General requirements for field tests.

ISO 9226:1992, Corrosion of metals and alloys — Corrosivity of atmospheres — Determination of corrosion rate of
standard specimens for the evaluation of corrosivity.

1) To be published. (Revision of ISO 2810:1974)
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3 Reagents

Salt solution, prepared by dissolving a sufficient mass of sodium chloride in distilled or deionized water to a
concentration of 30 g/l £ 1 g/l. The distilled or deionized water used shall have a conductivity not higher than
2mS/mat25°C+2°C.

The maximum permissible amounts of impurities in the sodium chloride are given in table 1.

Prior to use, check the pH of the salt solution by using electrometric measurement at 25 °C + 2 °C or in routine
checks, with a short range pH paper which can be read in increments of 0,3 pH units or less. If the pH value
determined is outside the range 6,0 to 7,0 adjustments are to be made by adding to the alt solution diluted
hydrochloric acid or sodium hydroxide of analytical grade.

Table 1
Impurlty by Max mass fraction of impurity Method
%
Copper 0,001 Determined by spectrophotemetry or other|method of
similar accuracy
Nickel 0,001 Determined by spectrophotometry or other|method of
similar accuracy

Sodium iodide 0,1 Calculated ferdry salt

Total 0,5 Calculated for dry salt
4 Apparafus
4.1 Spray Hottle, capable of producing a finely distributed-mist.
4.2 Exposure frames, for holding the test specimefs in an appropriate position.
The frames $hall be designed in accordance with the requirements of 1ISO 8565. They shall normally hqld the test
specimens at an angle 45° to the horizontal plane and face the equator. Other exposure angles and drientations
may also be jagreed upon. The frames shall’be located so that the test specimens are neither protected rjor shaded
by nearby objects.
The frames ghall be positioned sa:that the reverse sides of the test specimens are freely exposed to air gnd so that
no water runs off from one teSt;specimen to another. During exposure, the test specimens shall not be in direct
contact with metallic parts and) if possible, not in contact with wood or other porous materials. If the test specimens
are set in tragks, suitable dtainage holes shall be made to prevent water collection.
The frames ghall be<pasitioned so that all test specimens are at least 0,75 m above ground level.

5 Test specimens

Test specimens (of the material to be tested for corrosion resistance) shall be prepared according to the general
requirements given in ISO 8565. The simplest and most common type of test specimen is a flat panel, but valuable
information can also be obtained by carrying out tests on structures. Structures which encase water may show early
damage.

For each series of test specimens, data records shall be kept including the following information.

a) Specification of material to be tested. For surface treated materials: type of base material, its pretreatment, type
of coating, method of application and dry coat thickness.
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b)

ISO 11474:1998(E)

should be described, as well as how the damage was achieved.

c) Any special requirements concerning the exposure site.

d) Information on reference material or materials with which the test specimen is to be compared.

e) Testing period.

f)  How the test specimen is to be examined and which properties are to be assessed.

6 Procedure

Perform the test with three equally prepared test specimens.

If the test $pecimens consist of rectangular panels, mount them with their short sides parallel‘to the hor
After mounting the test specimens, spray a salt solution (see clause 3) from above and downwards on
test surfade of each test specimen. When the solution begins to drip from the lowet-part of the test sp
spraying. Repeat the spraying twice a week, 3 d — 4 d apart.

NOTE — When spraying, be careful that the salt mist does not affect other testingdn the vicinity.

If there is|any snow on the test specimens remove it gently beforesspraying. If the outdoor tempera
— 10 °C, dp not perform the salt spraying as the salt solution will freeze on the surface of test specimen
At regulan intervals, examine the test specimens visually and note the appearance of any possi
damage. Adapt length of intervals to the rate of degradations

Unless it i$ unavoidable, do not touch or move the test specimens as long as testing continues.
Normally, |the testing should continue for 6 menths. If no significant corrosion effects appear the

continue for a suitable number of subsequent-3tnonth periods.

Final evalyation of the corrosion resistance shall be made after exposure has been completed. If exam
rial with regard to corrosion damage is required, any coating shall be removed using a suitable method.

base mats
In the cas

the test affer removal of the corr@sion products in accordance with ISO 8407.

7 Characterizationof the exposure site

Since the
characteri
measuren

b of uniform corrosion, the_evaluation can also be based on the mass loss of each test spe

est result.depends on the location of the exposure site and on the exposure conditions, it is
re thercorrosivity of the atmosphere at the exposure site. This can be accomplished
ent.of the corrosion rate of standard test specimens, (see clause 8) or by measuring atmosp

If the test specimen is subjected to intentional damage in the coating the shape and the location of the damage

zontal plane.

to the entire
ecimen, stop

fure is below

5.

ble corrosion

testing may

ination of the

cimen during

necessary to
py the direct
heric data, or

both meth

hde"mav ha nicad If tha atmaocnhariec data ara valid far camao cita athar than tha avnacuira o
BEeUSea— e atOSpPHEHCEata—areYaHa1o—SoHe-—SHe-ome—tHantHRe—expoStt

te, this other

ooro—TTety T

site and its distance from the exposure site shall be specified.

The environmental data required for characterizing the corrosivity of the atmosphere are

hours

amou

air temperature in degrees Celsius;

relative humidity in percent;

nt of precipitation in millimetres per day;

calculated time of wetness, i.e. the time with temperature above 0 °C and relative humidity above 80 %, in
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— SO, deposition in milligrams per square metre per day, or concentration in milligrams per cubic metre;
— CI-deposition in milligrams per square metre per day, usually for marine exposure sites only.
The recommended frequency of monitoring these factors can be found in annex A of ISO 8565:1992.

When specimens of organic coatings on metals are tested, degradation of the organic coating may occur by action
of UV light or by other ageing agents in the environment of the test site. This may cause changes in the colour and
gloss of the coating. This may also initiate cracking of the coating or other coating defects and therefore affect the
corrosion resistance of test specimens determined by the method described in this International Standard. When
testing organic coatings on metals by the method described in this International Standard, characterization of the
exposure site, according to the list of climatic variables given above, may therefore be complemented by climatic
variables as fiescribed I 1SO 2810.

8 Measurement of corrosivity at exposure site

The corrosivity of the atmosphere at an exposure site over a certain time period can be.evaluated by determining
the corrosion rate of standard test specimens as is described in ISO 9226. This means that the stahdard test
specimens shall be made of the following materials:

— steel unalloyed carbon steel (Cu 0,03 % to 10 %, P < 0,07 %);
— zinc 98,% % min purity;

— copper 99,5 % min purity;

— aluminium 99,5 % min purity.

The standard test specimens shall be rectangular metal shéets of at least 50 mm x 100 mm and a thiickness of
approximately 1 mm.

Prior to expgsure, the standard test specimens shall'be marked and thoroughly cleaned according to pne of the
following methods.

a) Manual fleaning using a soft, clean brush or ultrasound in a vessel filled with suitable organic sqglvent (e.qg.
hydrocatbon with a boiling point of 60 °C — 120 °C). After cleaning, the standard test specimens shall be
rinsed wjth clean solvent and dried.

b) Other clgéaning methods maybe used, provided their results are comparable to those of a).

After cleaningj, weigh the standard test specimens to an accuracy of + 1 mg.

Expose threg standard.test specimens of each metal as long as the testing continues.

After exposure is.completed, remove the corrosion products from the standard test specimens in accorflance with
ISO 8407. Slpitable procedures are given in annex A. Reweigh the standard test specimens to an agcuracy of
+ 1 mg.

A numerical value for the corrosion rate of each metal, rqo, €Xpressed in micrometres per year is calculated as
follows:

; _ Am
corr A x p x t
where

Am is the metal loss in grams;

A is the exposed area of the standard test specimen in square metres;
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p is the density in grams per cubic centimetre;

t  is the time of exposure in years.

9 Test report

The test report shall give the following information:
a) reference to this International Standard,;

b) the type_and designation of the tested product;

c) supplémentary data in accordance with clause 5;
d) testrgsults after final evaluation in accordance with clause 6;
e) placeland time of exposure and date of start;

f)  the ejposure conditions defined by the environmental data, (see clause 7) orby’the corrosion ratg of standard
test specimens (see clause 8);

g) any deviations from the prescribed testing method.
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