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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

Decorative, electrodeposited nickel-chromium and copper-nickel-chromium coatings, built up with a
multilayer nickel system including micro-discontinuous nickel, are applied to manufactured articles to
enhance their appearance and corrosion resistance.

These coating systems are characterized by unique corrosion mechanisms. Once corrosion begins, the
nickel layer gets dissolved preferentially (especially in the case of a bright nickel layer): it acts as an
anode with respect to chromium (which is intended to act as a cathode). In addition, lots of tiny pores or
cracks in the micro- dlscontlnuous layer dlstrlbute the Corroswn current throughout the whole surface.

2 . v Stte atHg minor pits
Femain for a longer t1me 1nv151b1e to the naked eye. In addltlon the corrosion penetralon through
right nickel layer is reduced, especially when a more noble semi-bright nickel layershiields it from
the substrate or the copper underlayer.

An additional different corrosion phenomenon is caused during winter by,de-icing salt§, especially
calcifim chloride. This particular corrosion phenomenon is characterized By slightly yellow and less
shiny spots on the surface, caused by the complete dissolution of the chromium layer and the partial
detefioration of the microporous nickel layer. In this situation, the bright nickel layer remains intact.
Such|corrosion phenomena are predominantly occurring in areas with cold winter conditjons and the
use df calcium chloride as de-icing agent in combination with dirt’dust deposits.

Unfoftunately, this corrosion phenomenon cannot be tested andevaluated using existing carrosion test
metHods [e.g. salt spray (see ISO 9227) and Corrodkote test}.
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Metallic coatings — Corrosion test method for decorative
chrome plating under a de-icing salt environment

1 Scope

This document specifies the apparatus, reagents, and procedure to assess the corrosion resistance

of chrommiunm etectroptated parts i the presence of de-icing satts {especiatty catciunr citpride) in the

laboj
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Terms and definitions

atory.

method is primarily applicable to decorative parts plated with chromium, especially
mobile) parts electroplated with nickel-chromium or copper-nickel-chromiom:

document simulates a special corrosion in the presence of hygroscopicand corrosive
onductive mud with a high salt concentration on chromium electroplated deposits du

following documents are referred to in the text in suchya“way that some or all of t
Fitutes requirements of this document. For dated references, only the edition cited
ted references, the latest edition of the referenced deciment (including any amendme

696, Water for analytical laboratory use — Specification and test methods

he purposes of this document, the following terms and definitions apply.
nd IEC maintain terminology databases for use in standardization at the following adg

SO Online browsing platferm: available at https://www.iso.org/obp

EC Electropedia: availabte at https://www.electropedia.org/

ing salt
ical sprayed.te control ice and snow on the roads

(PLE Sodium chloride (rock salt), calcium chloride, and magnesium chloride.

r to exterior
de-icing salt

"ing winter.

heir content
applies. For
hts) applies.

Iresses:

4

Apparatus

4.1 The apparatus shall consist of a humidity chamber, specimen supports, provision for heating
the chamber, and provision for air circulation in the chamber. The humidity chamber shall maintain
constant temperature (60 °C + 3 °C) and humidity (30 % = 5 %).

4.2 The design shall be such that drops of moisture (possibly accumulating on the roof or walls of the
chamber, or on the specimen supports) do not fall on the test specimens.

4.3

©ISO

The construction materials shall not affect the test.
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5 Testslurry

5.1 Preparation of the calcium chloride (CaCl,) solution

Prepare a saturated calcium chloride solution. Dissolve calcium chloride dihydrate (CaCl,.2H,0,

CAS 10035-04-8, 2 99 %) at 40 °C, at more than the saturation amount (approximately, 175
CaCl,.2H,0 in 100 ml of deionized water). For example:

a) prepare 100 ml of deionized water in accordance with ISO 3696, grade 3, in a beaker;

b) put more than 175 g of CaCl,.2H,0 into the beaker;

c) mix welll using, for example, a magnetic stirrer or a glass rod. q()/

v
o>

Collect supernatant fluid from the concentrated CaCl, solution; then, add the requir @g'fnount of K

5.2 Preparation of the slurry (paste)

into the solytion. The proportion of concentrated CaCl, solution to Kaolin sha‘gg@ 1 to 3 g. Mix
using a magjnetic stirrer or a glass rod. Check the pH of the slurry. The final s should have a
3,0 to 4,0 an(d a thick consistency. g\\

O
For exampld: Q

a) take 50|ml of supernatant fluid from 100 ml of concentrated c;\\ég solution;
b) add 30 g of kaolin (CAS 1332-58-7, CP grade) to the solutio&s\0
c¢) mix welll using, for example, a magnetic stirrer or a glg’&)d.

The calciun] chloride solution can be stored in an ai&s@nt container; however, it is recommend
store it for o more than one week. \O

NOTE If the pH of the final slurry is outside of. Q'\gki'ndicated range (3,0 to 4,0), it is necessary to check fi
presence of undesirable impurities in either the @) in, salt or water, or all.

.

6 Procedure Q®

Clean the t¢st piece using an acétgne- or alcohol-soaked clean soft cloth or wipes. Draw three cij
with diameters of 18 mm (or feas of 254 mm?) on the test piece using an oil-based pen (see Figu]
Each circle [should be se[&ed from the others by a space of at least 1 cm in all directions
shapes of the chrome-p pieces (real parts or test specimen) with flat area on which it is poq
to draw three circles & be fine as the test pieces. Place each test piece on a calibrated elect

g of

holin
well
bH of

bd to

r the

rcles
re 1).

Any
sible
ronic

scale (mininum ac cy = 0,01 g). Take the well-mixed slurry using a pipette; then, gradually drop the

slurry within th circle until reaching a weight of 0,12 g to 0,15 g.

Re-set the Qght measured by the electronic scale to 0; then, gradually drop the slurry in the

next

circle until reaching again a weight of 0,12 g to 0,15 g. Spread the slurry lightly and evenly within the

circle area using a glass rod (see Figure 2).

Figure 1 — Test piece with drawn circles

2 © IS0 2022 - All rights reserved
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Figure 2 — Paste-coated test piece

Placg the test piece horizontally into a humidity chamber without spilling over the slu@(lf
chanpber shall be set at constant temperature (60 °C + 3 °C) and humidity (30 %q, %
test period. The period of test and the number of test specimens shall be specifi nd agr
the requestor and the laboratory prior to the start of the test. Expose compl all the t
the tpst environment and place them so that they do not interfere with eacd’l/ er. After
testing time, take out the test piece from the humidity chamber. Clean thé paste using a cle

he humidity
RH) for the
eed upon by
bst pieces to
he specified
hn soft cloth

or sponge under running tap water and allow it to dry using tissues, d@ othes, or an air dfrier.

X

NOTHE 1  Test pieces mentioned in this clause include not only sampleée@pieces but also real con

NOTH 2 A graphicrepresentation of the procedure for the de-ici@Qlt corrosion test is given in 4
N

7 Evaluation of the results ")

product tested. A\Q

In a|typical application of this test, the t\@ed area is inspected under 10x magnificat
observed appearance defects are assg%&d. An example of a typical evaluation method
Annéx B. C)\\

.

8 Testreport O®

Unleps otherwise prescribed in the specifications, the test report shall contain th
inforimation: \C_>

a) a specificatio @ct%e plating type, the thickness of each layer, the type of chromium lay
b) the num test specimens;

c) the @ation method used for the test specimens;

ponents.

Annex A.

N\
The ¢riteria for the evaluation of the test results Qh’z}ll be given in the specifications of thie coating or

ion and the
is given in

e following

er;

d) th@nethod used to clean the specimens after the test;

e) the temperature and relative humidity inside the humidity chamber;

f) the exposure period;

g) photographs of different areas of the specimens (at 10x magnification) taken before and after the

test.
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Annex A
(informative)

Graphical procedure of de-icing salt corrosion test
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c) Marking of the test area using @xloating of the slurry
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Drop 0,12 to 0,15 g of slurry in each circle on a scale using a pipette or similar.
Spread the slurry well in the marked circle using a glass bar or similar.
c 60 °C, with a relative humidity of 30 %.

LW N
n

o

Figure A.1 — Procedure followed for the corrosion test under de-icing salt environment
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