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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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INTERNATIONAL STANDARD ISO 4524-3:2021(E)

Metallic coatings — Test methods for electrodeposited gold
and gold alloy coatings —

Part 3:
Electrographic tests for porosity

1 Bcope
This| document specifies four electrographic tests for assessing the porosity of €lectrodeposited gold
and pold alloy coatings for engineering, and decorative and protective purposes.
2 Normative references

Theje are no normative references in this document.

3 [erms and definitions
No terms and definitions are listed in this document.

ISO @nd [EC maintain terminological databases for use in standardization at the following addresses:

— [SO Online browsing platform: available athftps://www.iso.org/obp

— [EC Electropedia: available at https://www.electropedia.org/

4 Nioxime paper test

4.1 | Applicability

Thisjmethod is suitableforthe examination of gold coatings on undercoats of nickel or tin-nfickel alloy.
4.2 | Materials

4.2.1 Geneéeral

During-the test, use only reagents of recognized analytical grade and only distilled water|or water of
equi1valent purity.

4.2.2 Nioxime paper
Soak filter or duplicating paper for 10 min in an 8 g/1 solution of nioxime (cyclohexan-1,2-dione dioxime).

Remove the excess solution by blotting and hang the paper up to dry.

4.2.3 Moistened blotting paper

Soak a good quality white blotting paper in water and dry it to a degree that consistently produces
sharply defined electrograms.

© IS0 2021 - All rights reserved 1
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4.3 Procedure

Lightly brush the electroplated coating to remove loose dust and debris, then degrease it in
1,1,1-trichloroethane vapour or other suitable solvent.

Moisten a piece of the nioxime paper (4.2.2) with water. Remove excess water by blotting. Place the
treated nioxime paper on the electroplated specimen (which acts as the anode). On the other face of
the nioxime paper, place a piece of the moistened blotting paper (4.2.3), followed by a high purity clean
aluminium or stainless steel platen (which acts as the cathode). Compress the assembly so that the
pressure between the nioxime paper and the specimen is uniform and between 1,4 MPa and 1,7 MPa.
While under compression, pass a smooth ripple-free d.c. current from a source not exceeding 12 V. Set

the current[density initially at 7,5 mA/cm# of the anode area and pass for 30 s.

Expose the electrogram produced on the nioxime paper to ammonia vapour and then allow to'dry| The
presence of any defect in the electroplated coating is revealed by a corresponding pink,stdin or the
paper. When electroplated on copper, defects in the nickel or tin-nickel undercoat are revealed as gfreen
stains.

5 Dye-tfansfer paper test 1

5.1 Appljcability

This methofl is suitable for the examination of gold coatings on copper.

5.2 Materials

5.2.1 General

During the|test, unless otherwise stated, use onlyreagents of recognized analytical grade and jonly
distilled wdter or water of equivalent purity.

5.2.2 Dye¢-transfer paper

Soak a piecp of dye-transfer paper for\30 min in a freshly prepared solution containing 0,01 mol)/1 of
sodium chlpride (NaCl) and 0,01 maql/l of sodium carbonate (Na,C03;) made by dissolving 0,58(g of
sodium chlgride and 1,06 g sodium carbonate together in 1 1 of water. Remove the excess solution with
blotting paper.

NOTE Dlye-transfer paperjcan be obtained from some suppliers of photographic materials.

5.3 Procedure

Remove logse dirt and debris from the electroplated coating with a soft brush and then degrease|it in
1,1,1-trichlgreéthane vapour or other suitable solvent.

Place a piece of the damp dye-transfer paper (5.2.2) emulsion side down on the electroplated specimen
(which acts as the anode), followed by a high purity clean aluminium or stainless steel platen (which
acts as the cathode). Compress the assembly so that the pressure between the dye-transfer paper and
the specimen is uniform and between 1,4 MPa and 1,7 MPa. While under compression, apply a fixed
potential of 4 V d.c. for 30 s. Remove the dye-transfer paper and develop it in a saturated ethanolic
solution of dithiooxamide for 30 s. Dissolve 0,25 g of dithiooxamide in 100 ml of ethanol by gentle
warming; if necessary, filter when cold before use.

Wash the electrogram produced in cold running water and allow to dry. The presence of any defect in
the plated coating is revealed by a corresponding dark olive-green stain on the paper.

It is essential that the test papers produced in carrying out the test be rinsed in hot water and carefully
dried, on completion of the tests.

© IS0 2021 - All rights reserved
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It is advisable to use tweezers for immersing the paper in the dithiooxamide solution because it can
produce persistent black stains on the fingers.

NOTE

more easily detected.

6 Dye-transfer paper test 2

The tests described in Clause 5 are more sensitive than those given in Clause 4, i.e. microporosity is

Follow the procedure described in Clause 5 but use a developing solution consisting of a 0,5 % (mass
fraction) ethanolic solution of nioxime (cyclohexan-1,2-dione dioxime).

The
papg

Itis
drie

The
test

papg
0,11
NOT

NOT
more

7

7.1

The
metd
cont

The

aid ¢f a paper soaked in a-special test solution. Compared with electrography, this methg

adv{
to th

7.2

presence of any defect in the electroplated coating is revealed by a corresponding pink
r. When plated on copper, defects in the nickel or tin-nickel undercoat are revealed.as g

bssential that the test papers produced in carrying out the test be rinsed in hotwater a
1, on completion of the tests.

tests described in Clause 4 do not call for an electrolyte to be used|and rely on io
paper and backing paper to provide conductivity. In some cases, if is necessary to s
rs in a solution of a suitable electrolyte, for example for dye transfer paper (see Cl3
hol/I solution of sodium nitrate (NaNO5).

1 The dye-transfer paper test 2 is an alternative to the testdescribed in Clause 4.
£ 2 The tests described in Clause 6 are more sensitive than those given in Clause 4, i.e. mic
easily detected.

Flectrographic gelatine film test
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Reagents

During the“test, unless otherwise stated, use only reagents of recognized analytical gra
distilled.water or water of equivalent purity.

termediate
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7.2.1 Gelatine

Prepare a 10 % (mass fraction) solution of gelatine at 60 °C with careful stirring to ensure that no air
enters the solution.

Store the gelatine solution in a cold place.

7.2.2 Electrolyte solution

Prepare by mixing 20 ml of ammonia solution (p = 0,88 g/ml) with 80 ml of water.
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7.2.3 Dimethylglyoxime, indicator solution

Prepare a saturated solution of dimethylglyoxime in ethanol.

7.3 Testing solution

Add, whilst stirring, 35 ml of the electrolyte solution (7.2.2) and 20 ml of the indicator solution (7.2.3)
to 950 g of gelatine solution (7.2.1) at 27 °C to 30 °C, taking care to avoid entrainment of air. Pour the
mixture into the electrolysis vessel and leave to cool to the working temperature, 22 °C to 23 °C.

NOTE

Owing to variations in the quality of the gelatine, no exact working temperature can be indicated. The

temperature{is, however, suitable for the purposes of this test if a metal sheet which has been dipped in thd
solution retdins, on removal from the solution, a coating 1-mm thick.
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Evaluation

Examine the surface for pores. Pores in the coating appear as coloured spots, often having a strongly
marked centre point of a diameter of 0,2 mm.

The colour of the spots depends upon either the substrate or the undercoat, or both, upon which the
gold or gold alloy coating has been applied; it can be red with dark red centre spots on nickels or green

with dark g

NOTE
appear if the

reen centre spots on copper or copper alloys.

porosity extends to the basis metal.

When using nickel as an undercoat on copper or copper alloys, green spots with dark green points
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