INTERNATIONAL ISO
STANDARD 11845

Second edition
2020-03

Corrosion of metals and alloys —
General principles for cerrosion|jtesting

Corrosion des métaux et alliages — Rrincipes généraux dés essais de
corrosion

Reference number
1SO 11845:2020(E)

©1S0 2020


https://standardsiso.com/api/?name=5173dc74f5ab747d22a7c3d3c1f8741e

ISO 11845:2020(E)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2020

All rights reserved. Unless otherwise specified, or required in the context of its implementation, 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 [SO’s member body in the country of the requester.

ISO copyright office

CP 401 o Ch. de Blandonnet 8
CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Fax: +41 22 749 09 47
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland

ii © IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=5173dc74f5ab747d22a7c3d3c1f8741e

ISO 11845:2020(E)

Contents Page
FFOT@WOTM ........ooccccceeeesse e85 5588585555555 iv
IIMETOUICEIONL. ..ot 8885 v
1 S0P ... 1
2 Normative references
3 Terms and definitions
4 General principles
5 IMLAEETHALS ...t )
6 Corrosive medium
7 TESE PIOCEAUIE........oooc et DT e e 3
8 TE@SET@POTL ... e oot e 5
Annex A (informative) General requirements for corrosion tests under constant immersion

fOr @ SPECIfIC PUIPOSE ... s 7
BIDIIOZTAPRY ..o s b e 10

© 1S0 2020 - All rights reserved iii


https://standardsiso.com/api/?name=5173dc74f5ab747d22a7c3d3c1f8741e

ISO 11845

:2020(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.

The procedpre

described i
different ty
editorial ru

Attention is
patent right
any patent 1
on the ISO li

Any trade n
constitute a

For an expl
expressions
World Trade
iso/forewor

the ISO/IEC Directives, Part 1. In particular,
bes of ISO documents should be noted. This document was drafted in accordance\wit
es 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 subjg

ect of

s. ISO shall not be held responsible for identifying any or all such patent rights. Detafils of

ights identified during the development of the document will be in the)Introduction ar
st of patent declarations received (see www.iso.org/patents).

hme used in this document is information given for the conyvenience of users and doe
h endorsement.

anation of the voluntary nature of standards, the ineaning of ISO specific terms
related to conformity assessment, as well as information about ISO’s adherence t
Organization (WTQO) principles in the Technical Barriers to Trade (TBT) see www.iso
d.html.

This docum

This second|
revised. Thd

the forn

Annex /

Any feedbad
complete lis

ent was prepared by Technical Committee 1SO/TC 156, Corrosion of metals and alloys.

edition cancels and replaces the first edition (ISO 11845:1995), which has been techn
main changes compared with the previous edition are as follows:

hat has been changed;
L has been added with genénal requirements for corrosion tests under constant immer

k or questions on thisdocument should be directed to the user’s national standards bg
ting of these bodieS-ean be found at www.iso.org/members.html.

1d /or

S not

and
b the

org/

cally

sion.

dy. A

© IS0 2020 - All rights reserved


https://www.iso.org/directives-and-policies.html
https://www.iso.org/iso-standards-and-patents.html
https://www.iso.org/foreword-supplementary-information.html
https://www.iso.org/foreword-supplementary-information.html
https://www.iso.org/members.html
https://standardsiso.com/api/?name=5173dc74f5ab747d22a7c3d3c1f8741e

ISO 11845:2020(E)

Introduction

The existence of a wide range of corrosion tests, partly as a function of the various materials and
corrosive media in existence, calls for guidance in the general procedures that should be used. Corrosion
tests, if they are to evaluate and give comparable results, are carried out in accordance with established
conditions. Conditions deviating from these conditions are precisely quoted, taking into account all the
details given in this document. The most relevant results on corrosion behaviour of metals can normally
be obtained from long-term tests under conditions close to those obtained in practice.
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INTERNATIONAL STANDARD

ISO 11845:2020(E)

Corrosion of metals and alloys — General principles for
corrosion testing

1

Scope

This document specifies general principles for carrying out corrosion tests under conditions of constant

imm

This{document does not cover important procedures for stress corrosion testing, suclias'th
ISO 1539 (all parts).

2

The

consfitutes requirements of this document. For dated references, énly the edition cited
unddted references, the latest edition of the referenced document (in¢luding any amendme

[SO §044, Corrosion of metals and alloys — Vocabulary

ISO 8407, Corrosion of metals and alloys — Removal of cortesion products from corrosion test

For the purposes of this document, the terms and definitions given in ISO 8044 apply.

ISO gnd IEC maintain terminological databases for use in standardization at the following g

4

4.1

media are compared under the given test conditions. It is, however, also advisable to inclu
materials or réference solutions in which the behaviour under practical conditions of attack
important to have a clear understanding of the objectives of any corrosion testing progra

Itis

make a judicious choice of the most practical methods in order to evaluate corrosion damagg.

Normative references

following documents are referred to in the text in such a way thatsome or all of t

L

[erms and definitions

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

IEC Electropedia: available-athittp: //www.electropedia.org/

General principles

Corrosion tests are generally carried out as comparative tests, i.e.a number of materials

FTSTOTT. SOITE Of tHeSe gelnerat principies are appiicable to other ty pes of COTToSIon testing.

ose given in

heir content
applies. For
hts) applies.

specimens

ddresses:

or corrosive
e reference
are known.
mme and to

h

4.2 During the tests, the degree of attack as a function of time is observed and, as far as possible,
quantitatively recorded. The objective of most types of testing should be to determine the state of the
specimens on more than three separate occasions apart from the start of the test. The duration of tests
should be such that, on completion of the test, a clear result is obtained concerning the behaviour of
the material and, where applicable, the reference material under the given test conditions. If necessary,
additional tests extending beyond the time originally planned should be required.

4.3 Because results often exhibit considerable scatter, a single value provides little useful information.
For this reason, whenever possible, every test result should be verified by taking the mean of at least
three tests per measurement point. For this purpose, each specimen should be used only once.
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4.4 The test conditions should, as far as possible, be matched to the practical conditions under which
the material and the corrosive media will be used, except for short-duration tests as detailed in 4.5. This

applies:
a)

Clause 5;

to the material, in relation to its shape, surface condition, grain structure, etc., for details see

b) to the corrosive medium, in relation to concentration, temperatures, etc., for details see Clause 7.

4.5

In the case of short-duration corrosion tests, the object is to achieve usable results in the shortest

possible time by intensifying the attack conditions. However, intensification of the attack conditions, e.g.
by increasinfg the temperature or concentration of the corrosive medium, often gives results that.dp not

correspond
such results

4.6 Partic

conditions {

practice are

4.7 Forth
area, the suf
form should

to behaviour under practical conditions. Care shall therefore be exercised whencap
in practice.

hlar care is necessary when applying the results of accelerated corrosionctests to pra
ince, with this type of corrosion test, corrosion media differing from:those occurri
often used.

face area, the temperature, the agitation, the test duration, the evaluation, and the corr
be in accordance with the International Standards given ji\Annex A.

lying

ctical
g in

b specific purpose, the material, the corrosive medium, the ratio ef'solution volume to sujrface

bsion

5 Materjals

5.1 Test dpecimens shall be clearly identified. The following information should be given, yhen

applicable:

a) chemical composition of the material and the“appropriate designation, according to the rel¢vant
international, regional or national standards;

b) conditi¢gn of the material and fabrication details (e.g. presence of welds, sand cast, gravity die
cast, pressure die cast, hot rolled, cold rolled, forged, heat-treatment, whether naturally or
artificiglly aged);

c) form ofjmaterial (sheet, wir€, tube, solid bars or similar);

d) position} and orientation‘ef'the specimens in the original material (with a sketch if necessary);

e) dimensjons (exact siZe; shape, area) and mass of specimens;

f) conditign of the surface of the material (with or without rolling skin, thickness of rolling |skin,
pickled, ground, polished, or other pretreatment);

g) mechanlical properties of the material;

h) structure of the material, including any chemical or mechanical pretreatment;

i) protective layers and coatings (type, composition and thickness).

5.2 The method of producing the specimens from the test piece should be documented. Specimens
should preferably be taken from the test piece in such a manner as to exclude the effect of any significant
additional mechanical cold working and any substantial temperature rise at the cut edges during
machining. Any burr at the cut edges produced when the specimen is obtained should be removed. In
general, it is necessary to protect the edges where it is likely that unwanted effects on the corrosion
behaviour of the material being tested should originate at the edges (e.g. in the case of coated specimens).
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5.3 In the case of corrosion tests under conditions close to those obtained in practice, the surface
condition of the specimens should be the same as that found in practical application.
5.4 In general, specimens should be cleaned and degreased. The choice of suitable cleaning or

degreasing agents depends on the material being tested. Only products that do not alter the surface of
the part being tested should be used. In most cases, organic solvents are used. The cleaning agent used

shou

5.5

1d be reported.

If the specimen surface has to be mechanically pretreated, this should preferably

be done by

grinding, with each step removing damage from the previous step. The grade of the final abrasive used

shou

5.6

mech
case
of m
spec

6 ¢

6.1
prep

6.2

of najtural origin, normally occurring in technical processes or whether they are specially mg

6.3
by af

6.4

6.5
in th
contg

6.6

cond
rema
med

fdbereportedMachiming tspreferabtetogrimding forsoftmretals—

Specimens should be clearly marked, for example by stamping with numbers orlette
lanical stress resulting from stamping with numbers or letters can initiate lo€al corr
of particularly sensitive materials, and under defined test conditions, it is desitrable to u
arking which does not involve any cold working, e.g. electro-mechanicabhmarking or

Corrosive medium

The corrosive medium shall be clearly described. In partictlar, the origin, compositio
hration and condition of the corrosive medium should be.quoted.

The information on the origin of the corrosive ni€dium should state whether the soluti

Where the quantitative chemical compeosition of the medium is not known, it should be

In the case of aqueous solutions;-the pH value and, if possible, the redox potential shou

In the case of solutions, theresults are often influenced by the amount of dissolved gase
e case of gases, by the maisture and solid matter contained; in the case of solids, by {
ent. Hence, these conponents also should be taken into account.

If the corrosive)medium is significantly altered as a result of the corrosion reaction, ev.
fensation it.should be replaced or replenished during the test so that the environment
in constant. The test report should state whether, how often and to what extent tl
um has:been replaced or replenished.

mens. It should be necessary to carry out heat treatment of the specimen ‘after marking.

rs. Since the
bsion, in the
se a method
notching of

n, method of

bns used are
nufactured.

determined

alysis and the analysis should also take into account small amounts of admixtures or imppurities.

1d be given.

s contained;
he moisture

hporation or
| conditions
he corrosive

7.1 For general requirements for corrosion tests under constant immersion, the material, the corrosive
medium, the ratio of solution volume to surface area, the surface area, the temperature, the agitation,
the test duration, the evaluation, and the corrosion form should be in accordance with the International
Standards given in Annex A.

7.2 The quantity of the corrosive medium shall be a defined ratio of volume to surface area of the
specimen. This ratio should normally be at least 5 ml/cm?.

7.3 In order to exclude the effect of irregularities as far as possible, the total exposed surface area of
each specimen should normally be not less than 25 cm? except where smaller surface areas are specified
in special test regulations. The total exposed surface area for electrochemical testing is usually much less.
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For the testing of specimens taken from castings, approximately twice this surface area is recommended.
For specimens containing weldments in which the influence of the surrounding parent material on the
heat affected zone or weld metal is to be taken into consideration, the parent material area either side of
the weld should each be at least twice the weld area.

7.4 The shape of the specimen depends on the method of the corrosion test and on the type of corrosion
expected. If a non-uniform or local attack is likely, specimens of sufficient thickness for a determination
of the depth of attack should be used. The thickness of the specimen should be measured before the test.

7.5 The influence of a corrosive attack on the mechanical properties should preferably be measured on
specimens

el 1 1 J1. L b dn 4=l 1 . 1 b
1 UICT KIITU USTU TUT LTS LG LT HTITCHAIIILdl pIUPTIUITS.

7.6 The W
the case of f]
parallel to th

ts. In
bW is

ay the specimens are arranged in the corrosive medium can influence the test resul
owing corrosive media, the specimens should be arranged in such a manner thatthe fl
le long direction of the specimen.

test

7.7 The s}

becimens shall be placed in the corrosive medium in such a mannef~that their entirg

surface is subject to the medium except where the effects of phase boundaries.dre also to be determjiined.

7.8 For in
should be b4

7.9 Replig
possible at
no metallicg

imersion testing, any slight fluctuations resulting from the operation of the test equip
llanced out by re-positioning, at intervals, the specimens jn‘the test environment.

ated specimens should not be arranged directly adjacent to one another but as f
Hifferent parts of the test environment or test vessel. In order to avoid galvanic corrd
illy conducting connection should exist between the specimens themselves or bet]

specimens and a metal vessel.

7.10 Speciy

hens should be provided with a hole for'hanging and attached with a suitable thin synf]

ment

hr as
sion,
veen

hetic

fibre thread|
observed cd
inadequate,

b the
bel is

or glass hook. Caution is required-not to cause crevice attack that would influenc
rrosion. If the distance between'specimens or between the specimens and the ves
the results obtained will not be reproducible.

7.11 Inpri nless

itis require

ciple, only specimens ofthe’same type of material should be tested in the same vessel u
to test the interaction ofdifferent materials.

7.12 The vq
corrosive m

bssel shall be of amaterial which is neither attacked by the corrosive medium nor alters the

pdium.

7.13 The v{
influence on

bssels shall be arranged in such a manner that there is no possibility of unwanted extprnal

the test conditions.

g the

7.14 Inth fracte coitl le tlao oiw ololl fat N IRV T
" n e CASUT UL LTSLS VWILLD UlJCll VCDDCID, 11T Adll Slidll CLuUllItalll 11U LUllllJUllCllLD L,clpaulc Ul UIStUl UI1

test procedure.

7.15 The rate of corrosion is temperature dependent. If temperature fluctuations have to be excluded,
the test temperatures should be maintained constant by suitable measures. If the temperature is being
varied during the test period, care should be taken to maintain the required heating and cooling periods.

7.16 If, in practice, there exists a temperature gradient between the corrosive medium and the metallic
material, this gradient should also be established in the test procedure.

7.17 If the corrosive medium moves during the test, this should be mentioned in the test report.
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7.18 Before the mass loss is determined, corrosion products shall be removed from the specimens in
accordance with ISO 8407. Specimens should also be weighed before corrosion product removal, and the
mass of the corrosion products obtained by difference.

8

Test report

The test report should contain the following:

the date of the test;

he sample;

the International Standard used (including its year of publication);
tthe method used (if the standard includes several);

the result(s), including a reference to the clause which explains how the results were c3
gny deviations from the procedure;

¢orrosive media and concentration (any changes during test);

yolume of test solution;

femperature (maximum, minimum, average);

gas purge, e.g. aeration/deaeration (describe conditions or technique);
jgitation (describe conditions or technique);

lype of apparatus used for test;

dluration of each test;

¢hemical composition of the matérial and appropriate designation;

¢ondition of the material and fabrication details (e.g. presence of welds, sand cast, gray
ressure die cast, hot rolléd) cold rolled, heat-treatment, whether naturally or artificia

orm of material (sheétywire, tube, solid bars or similar);
osition of the spegimens in the test piece (with a sketch if necessary);
imensions.(eXact size, shape and area) and mass of specimens;

ondition of the surface of the material (with or without rolling skin, thickness of
ickled;-ground, polished or other pretreatment);

\lculated;

rity die cast,
ly aged);

rolling skin,

echanical properties of the material;

structure of the material, including any chemical or mechanical pretreatment;
protective layers and coatings (type, composition and thickness);

treatment used to prepare specimens for test;

number of specimens of each material tested and whether specimens were tested separately or

which specimens were tested in the same container;

method used to clean specimens after exposure and the extent of any error expected by this

treatment;

initial and final masses and actual reduction in mass and change of thickness for each specimen;

© IS0 2020 - All rights reserved
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— methods of evaluation of corrosion damage if other than general, such as crevice corrosion, pit x)
depth and distribution, and results of microscopic examination or mechanical tests;

— corrosion rates for each specimen; recommended units are mm-a~! or um-a~! for thickness loss and
mg-dm=2-d~! or g'm=2-h~1 or ug-m=2-s71 for mass loss;

— minor occurrences or deviations from the proposed test programme, if known, as these can often
have significant effects.

Statistical methods can be a valuable tool for analysing the results from test programmes designed to
generate adequate data and should be used where appropriate.

6 © IS0 2020 - All rights reserved
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Annex A
(informative)

General requirements for corrosion tests under constant
immersion for a specific purpose
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