International Standard +ISO 7384

INTERNATIONAL ORGANIZATION FOR STANDARGIZATICN®MERAYHAPGAHAH OPFAHKIAUNA N CTAHAAPTASALWHRORGAMISATION INTEANATIONALE DE NCAMALISATION

Corrosion tests in artificial atmosphere —
General requirements

Essziz de corrosion en stmosghére artficrelie — Preseripfions gendtales

First edition — 1986-12-15

upC 620.193.2:821.793/.795 Raf. No. 150 7384-1986 (E)

Descriptors | metals, alloys, metal coatfnga, non reatallic ceatings, tasts, corrosian tosts, labaorafery testa.

120 733419596 (&I

Prica based on £ peges

l.’:nnﬁ"ighi by the mtcrnational Deganization For Slandardization
Sal Jan 04 Hk0E-53 2000




raud T dg . e I R = W R [ I I R [y | .

Foreword

FSO [the Intamational Croanization for Standardizationd is 2 worldwide faderation of
natlonal atandarde bodles {IS0 member badies). The work of preparing Mtarnatiansl
Standards iz normally carried out through 130 technical committess. Each member
body interested in & subject for which a tachrical committae has bean sstablished has
tha right to ba repregantad on that commites. international organizationa, govers-
mattal ard feh-gavermimental, in laison with 150, also take part in the work,

Oraft Irtermatlonal Standards adoptad by the tachnical committess are clroulated ta
the membear bodlez for approval befora their scceptance as International Standards by
the 180 Council. They are approved in secordence with 150 procedurss reguiring at
lsast 75 % apgreval by the mambar bodias voting.

intgrmationat Standerd 130 7384 was propared by Technicel Committae IS0 TC 156,
Corrosion of matafs and aifo)'s,

Usars should note that all Internatlonal Standards underge ravision from timea to times
and that any referance mads bergin to any othar Intarnational Standacd implles =
feteat adition, unless otharwise statad,

7 Intarnational Organization for Stendardization, 1688 @

Prinfad in Switzerlard

Comyrighl by the International Mrpanization For Slandavdization
Sal Jan 04 HRk0W-00 2000
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DRAFTINTERNATIONAL STANDARD

150 7384 (E)

Corrosion tests in artificial atmosphere —

General requirements

1 Scope and field of application

This Internaftional Standard specifias general requirements for
the specimens, spparatus and pracedurs of corrosion tests in
artficial atmospheres, [t applas to maotats and alloys with and
without permanent corrosion profection or tCmporsry cor-
ragiare prrotaction,

The reguirements specifisd in this |nernationsl Standard ere In-
tended far application in ather nternational Standards dealing
Wwith corrosion 1osts in ardfictal atmosphanas a3 wall 35 In ag-
celatated methods of test and the construction of new
chambers.

2 Refgrences

IS0 1456, Metatiic coatings — FEacwrapiated coatings of nicked
Als chramim.,

150 1468, Matadifc coatings — Bleciroplated coatings of nickel.

IS0 146T, Matafie coatings — Hot ofip galvanizad r.'r:latfngé n
fabricated forrous products — Reguiraments,

120 1482, AMefslic coatings — Cogtings athor than those
anodic fo the besis metals — Acceferated corrosion 18515 —
Matiod for the evalvation of the resilts.

150 2081, Adoraiic coatings — Hectropfated coatings of zine on
o or sleef.

130 2082, NMefafle coatings — Electropfated coatings of ao-
UM 01 o oF steed,

IS0 3768, Melafic costitgs — MNoutral salt spray test
(ASS fast],

IS0 3789, Metalic costings — Acetir aoid saft speay test
{ASS test).

IS0 30, Metsffie coatings — Dopuer accelarated aratic aokd
saft spray test [CASS tost),

150 4538, AMetsfiic and non-grganic coatings on metalic
subsiretas — Sefine droplels corrosien test (50 fest),

150 4540, Afewafic coatings — Coafizgs cethodic fo Hhe
SUbstrate — Aating of efectropleied test specimens suifectod
te corresion TaEE '

1} At present at the stage of draft.

Copyrighi by the Mtcrnational Deganization For Standardization
Sal Jan 04 HEQW-01 2000

130 4828, Pafmds and varnishes - - Filfform corrosion test on
staaf,

150 3A07, Mafals and aifoys  Pracedures for removal of o
rosion orodiects from corrasion test specimens, 1!

3 Definition

For the purposo of this International Stancard, the following
definition applies,

corrasion tasts in artificial atmospheres: Lahoratory 1ests
candueted in ait, in the presence of inteneifying factars imfluan-
cing corresian of metallic materizly and slloys with aod withoul,
permaneat or tampparary comesion protection.

HOTE — Corraslon tesls in artificial atrossheras attempt to repraduco
carreslon offocts under service condptions, such as atmosphuric or
other environments,

4 Pringiple

4.1 Accelaration of the processes is achieved by intenaifying
such factors as temperaters, relative humidity, condensation of
the moisture and corroaive agenta (aulfur dioside, chlgrides,
acics, armimonia, hydrogen suffide, etc.).

4.2 The fallowing =half ba specified in the test programme:
the purpose of the fest;

—  the nature of the tested metala, alloys or means of cor-
ragion protection (chemical compesition, thickness, state of
the spacimen surfaced;

the method of test: operating conditiona, total duration
of tho tast, position and eventually pemmutation of the ekt
spacimens, fraquancy of remowvel and examination of
specimans during the tast, nurmber of specimens removerd
and rumbor of gontrgl specimens;

the calibraton of the corroaivity of the atmosphere of
tha test chambar regardless of specimen crientaficn in the
charmber:

— the criteria and methads of evaluation of the iest
rasults.
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4.3 The testz can be classitied a5 tollows:

al  anhanced pnvironmant tosts inwhich the conditicns ara
chezen by doplicata the catragion mechamsm in sereiee
conditions, tbnid at an scoelerated rate. Tasts of this type
allony the precict'on of long-term corrosion of metals, slloys
pnd means of corrosion protaction ;

by short-term corrosion tosts e which tho carrosive en-
vironment is chosen ta produce acoetersted corroston,
Teuts of this type allow comparisan of corrosion resistance
of similar corrogion protection if this has baan shown to ba
vialid by pragtical expartanca fo- tha spacific snwironmant ;

©]  rapid quality control tests in which the camosive en-
vironmont is chosaa o produce abncnmally accelerated Cor-
rosion. Tasts of this tybe allow rapid determinalion ol
defacts and weak points in the corrosion protection,

Tha classifigation of g speafic test is dependent an the rmateriaf
tesied,

B HRequiremants for test specimens

B.1 Irrespactive of the methoed used, al tests shall ke carrsd
out using specimens treated or coated in the same way and
heving the same shaps, dimensions and surface -oughness.

B.2 The shape and cimensions of the test specimens shall be
chosen according to the test method, criteria end metkods of
evaluation of the tast rasults.

The thickness of the test specimens shall ba preferably Between
(5 and 3 mm; and in any case. ba such that they are not
daformod during the tost.

H necessary, productdon articles or their pars with shapes
which do not couse difficultias in the owvaluation of the tes:
ragulBs, may be usod 83 test specimens. In order 1o exclude, as
far as posgibla, the affact of irmsgularitias tfo total surtaca area
of the teat spacirren shall be as large as possibla asd not loss
than 25 cm?, except whare amaller surfzce areas are specifipd in
gMezial test reQulations.

5.3 Tha surface roughness of a8 te2st specimen shall be
specified in the tRst pragramme.

b.4 The surface of tast spacimans of matats and olloys shall
be free from wvisiple defocts, such as scratches, inclus’ons,
cracks, pits and pornaty, Cut edges shoald have ne s,

B, The coatings of test specimens shall meat all the re-
guirarnents of the approprizte Intermationsl Standards, for
adampia IS0 1456, IS0 1458, 150 1461, 150 2081, (S0 2082,

B.6  If tes! specimens ara cut from a lagar coated aiticle, the
cutting aball be carried out in such a way as to limit the amaunt
of darnage in the area adjarent to the ook

5.7 WWhile preparing test specimens in which thers 35 3
weeltled joint, the joint shall be placed in the pentra of the st
spacimgn parallel to its kongest side.
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5.3 The cut edges of the test specimens shall be protactod
with a suitable soating stabla in the chosen corrosive &nvlron-
ment: the coating osed during tosting may be, for axompino,
pamnt, varnish, wax, taps or gnamal.

Cut edges shall be |2ft unprotected when the influence of un-
protected Edges on the corrosion is to be examinad.

5.9 The test specimens should he identifred, Warking shalf be
legitile and durakle ower the whole perdod of testing and shall
not heve an effect on the tast results.

9.1  Countrol specimens, ntended for comparizon with the
specimens 0 be removed, shall be stord over the total perisd
of testing undar conditions which provent corrosion. Tha con-
ditiche shall be specifind in the test program me,

8.11 The number of test specimens required is governed by
the total durstion of the test, the frequency of removal and
cxarn nation of spoagimeans during the tast, the number of test
gpecimens  testad argd the number of control specimens
apecified 0 the test programme.

512  Tho numbar of roplicats spagimeans ahall be not fawar
than three; thete shall be at least one control speciman,

& HAenquirements for apparatus

€.7 The tasts are carried out in special chambors or cabinets
which zhafl be large anough to assura homoganenus distribog-
tien and wniform conditions, The upper parts of the chambers
shall be so shepad that drops of moisture or spraved solutlan
aceurnulated on them do not fall on the specimans Being
tested.

§.2 Thoapparatus shall rmaintain the specifiod operating con-
ditions withir the exposore zone of the chamber for the com-
plete durstion of the test.

f.3 The specified operating conditions shall be controlled.
Volues of temperaturc and rolativo humidity shall bo recorded
automatically, except In the casa of condensatlon teats. The
coneentration  of corrosive  agents  shall e recorded
automatically ar determined periodically.

6.4 Itis not recommandand o usa tha same ohambar for
testing diffarant corrosivie agants.

6.5 The testing of specimeane protactad with volatife in-
hibitors shall ba carred out in spacial chambers intencdad for
this purpose in which traces of velatlls inhikitors from previous
tests have been removed.

6.8 The inside sufaces of parts of chambers, gaskets for
hatches and daors, cammuication squipment and apparats,
devicez for testing the test specimens, which are fn contact
with covrasiva agants shalk ba mada of matarials that are resis-
tan: {0 tha carrasive tast atmospharo.

6.7 If necessary. u gystemn of ar circofetion shall be instailerd
in order 1o provide uniform opereting cnnditicna throdghout
thi chamber,



£.8B  The tamnerature inside the chamber shall be capabla of
increasing af a rate of at laast 1 *C/min upon startup,

B.9 The specified relative humidity insida the chamber shall
be producod by mesns of 8 aupply of Fuonidificed afr.

For humidification purposes, only distilad or deionized water
ghall ba used.

It iz not permissidle to produce the epacified ralative humidity
ingida tho chamber by means of sall solutions, a5 these may
influence the comrosion state of the test spacimans,

6.10 The tirs required, from starhy, to reach tha specified
ralative kumidity insice the chamber shall ba nat mere than 1 .

6.11 The tompearature and relstive humidity heide the
chember zhall ha controlled to an accuracy of 1 2 "G and
+ 5 % respectively.

6.12 I the atmosphers is abiained by spraying & selution, a8
described in IS0 3768, |50 3769, 50 3770 and |30 4538, the
prossurc, tomperature ard humidity senditions of the supply of
alr to he usad shsll be as specified in the appropriate Inlar-
hatisnal Standard,

The supply of air usad for spraying shell be free from ol traces
of cil or solld rmatter. I necessary the composition of the
cprayed solution should be detenmined.

Tha solution shall be uniformly distributed throughout the
werluma of the chambar,

Tha rmathads for checking the distibution of the sution and
the norresponding tolarances shalf e a9 spacified in the ap-
propdatg International Standards.

.13 ‘When a gaseous corrosive agont is used for example
sulfur dioxide) the concentration and flux unifamity in the
chambar shall be checked. The mefthods for checking and the
llerances shall be specified in the appropriate International
Standards.

7 Preparation of tast specimens

7.1 Treatmant of the apeclmens prior to testing
Prigr ta teafing tho surfacc of the test specimens with and

without metallle and othesr non-organic coatings shell be
degreazed uslng ar inert prodict.

7.2 Examination of the specimens prior to testing

7.21 Tha spacimans shall be exsmined prior to tegting.
Specimens inteodued Tor lemporary comosion protection shall
be examined before application of the coating.

Tast spacitnens that have been stored shall be checked for cor-
rosion before testing.

o,

Js- -
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7.2.2 Specimeans, the corrosion bahaviour of which is to be
avaluatad by a change in surface appearance, shall be exam-
inad in conformity with the requirernents of 5.3 ta0 5.5,

The following changss in surface appoarance shall he record-
ed: colour, tamlshing of surface, prarence and distribution of
visible corrosion defects whilch ard acceptakle to the intersstad
parties. For determination of the number and distributlan of the
refects, a wira screen of flexible transparent matarial, for
example, plactic in conformity with that desarfbed in 150 1482,
with lings, which divide e spacimean surfase inte squargs of
Bmm = Bmm, shall be put over the test specimen. Each
aquare shall ba numbarad counting from the tap laft hend
Corner.

Tha reslts af the exsminations shall be recorded for both zides
of epch specimon scparately,

7.23 When corrosion behavipur iz to be evaluated by a
change In mass, the swirface area of the specimen shall ba
measured, then the specimens shall be conditioned |n a desio-
cator containing a suitable desiccant for at least 24 h and
wilghad: '

— toran accurgey of 0,007 ¢ o spacirmens withia mass up
to 200 p:

— to an acouracy of 0,01 g for Epecimons with 8 mass
rewer 2000 4. .

7.2.4 Other initial charactatistics of the test spacirrens afa
determinad dapendirg on tha chozen critena for evaluation of
tast rosulfts. ' : -

7.3 Placing of the test speclmens In the chambsr

7.3.1 The test spacimans shafl be placed only in thet zone of
the chambar whera the corrosive anvironmont meets the re-
gulrement of all the apecified parametars of the st conditions.

Condensate gnd test solution shall net be permitted to trickls
down from tha specimens or upper parts of the chamber on to
the specimens placed below, ' T

The samples should be arranged in such a way that they cannot
protect each othar against the influence of the envirommeant,

The totgl area of the specimanz shall not exceed 0,76 m2 par
aubic metra of the volume of the chamber.

7.3.2 The test specimens shall be placed vertically or at an

angle of 1689 to 30° to the vertlcal, depending an the tast
method. In the case of specimens in which thers is & welded
joint, tha joint shall be placed perpendicular or at ah angle of
157 tn 30" to the bottom of the chamber.

Thara might als¢ e an advantags in testing specimens where
the weldad joint is parallal to the bottom of tha chamber. Stain-
ing from corrosion of the wald would then aroduce anfranced
local corrosivity.

The digtance between the specimens shall be not leas than
20 mn 7 the digtanca fram the lowest adges of the spacimens to
the boltain of the chambar Deing ot lsss than 200 mim.,
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7.3.3 Devices for fastaning the tast specimens shall oe made
frarn an inart matariat and shell provids adeguate immobiliz-
gtion of tha spceimeons, taking account of the conditicns of
test.

The sutface area of contact between the msl specimans and
their holders shalk be as small as posstble,

The fasteners shall not cause galvanic effects, or contaminaticn
of the spacimens.

8 Procedure
B.1 Duratlon of tests

811 The total penod of lasling for each test method
dapgnds upcn the purpose of the test, nature of the tested
rmetals, alloys and rmeans of protection and the chosan critarion
and method for evaluation of their corrosion behaviour.

Reramimeandad periods of exposure are 24 b — 48k — 96 h —
MOh — 480 h — 720 h — 2016 h.

8.1.2 The duration of thae test shall ba recorded from the mo-
rent specimens are introducad inte the chambar whaon all the
rpacified operating conditiona ard met.

8.1.3 The duration of farcad intarruptions aswall as tha dure-
tion of pododic examination and removal of tha specimeans shall
not be included in the exposure oeriud of the esls.

8.2 Frequency of removal and examlinatlon of
specimens during the test

8.21 During the test and in accordance with the test pro-
gramme, all specinens shell be examined and soma of tharm
remavatf,

8.2.2 During the perodic examinations, the test spacimeans
shalf be taken from tha chamber, examined and replaced for
furthar testing.

The axamination of tha specimars shall be carried out 40 85 ta
prévert dameage to the spaciman.

B2.3 Upon completion of the exposure the specimens teated
ghall be storad under conditiohs that exelude the beginning ana
further development of corrosian, in a desicoator containing a
dosiceant,

8.3 Surface trestment aftar testing
The treatment of the test specimen surfaces after tezting shall

bro carrizd out in accordance with the choasn criteria for the
evaluation of the test results as given in 901,

4
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9 Evaleation of test results

9.1 Thera are many critgria for the evaluation of corrosion
resistance of metals and alloys with and with put corrosion pro-
toction, for example:

al change in the spetimen appearance during the test;

Bl time elapsed before the first local site of corrosion of
basc motal or coating appeara;

al  puntber and distribntion of corrosion defects;
dl  changa in mass (ses (S0 8407,
al  ehange in dimensions {especially thicknesst;

ft  changefn mechanical, electrle, optlcal and other proper-
ties.

0.2 The evaluation of the test results shall be cerrled out in
accordance with the criterie chosen, dapending on the re-
guirerncnts for the tested metals, allays snd means of protac-
tiom, as wall 32 on tha purpose and the method of test,

Usc tha metheds of evaluation given either in appropriste [nter-
national Scandards, iF a2ny, for exampla 150 1462, 150 4544,
SO 4523, arin the test programma.

H Test roport

The tast rapent shall contain the following information ;
al tho pumpose of the tegt;

b] the *est method, with an indication of the chemical
composition of the corrosve amviranment and the test
cporating conditiona;

ct designation and description of the test specimen
[chemical compaositicn, shapa and dimensions, method of
treatment: chemical, thermal and mechonical; type of
woating and its thickress);

dl  known characteristics of tha speaciman igsted;
€) expoavre pariad;
fi  duraticn of the tasts and total number of test oyoles;

gt method of placing and mereeial for fastaning tha tast
specimans during the 1est;

ht the results of evaluation of corrogion changss for the
testad spacirnen surfaces, including both descriptive and
numarical ascessmant, possibly with photographs of the
test specimens.

Other data may be included in the test repnt depending on the
purposa and mathod of teat 2 well a2 on the critaria chocan for
eyaluating the results.




