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Foreword

SO (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 I1SO, also take part in the work. ISO
collaborates closely with the International Electrotechnical Commission
(IEC) on all matters of electrotechnical standardization.

Draft International Standards adopted by the technical committees are
circulated to the member bodies for voting. Publication as an International
Standard requires approval by at least 75 % of the member bodies casting
a vote.

International Standard I1SO 12687 was prepared by Technical Committee
ISO/TC 107, Metallic and other inorganic coatings, Subcommittee SC 7,
Corrosion tests.

Annexes A and B of this International Standard are for information only.

© 1SO 1996

All rights reserved. Unless otherwise specified, no part of this publication may be
reproduced or utilized in any form or by any means, electronic or mechanical, including
photocopying and microfilm, without permission in writing from the publisher.

International Organization for Standardization
Case Postale 56 ¢ CH-1211 Genéve 20 o Switzerland

Printed in Switzerland

Documents

Document Sharing Hub

Full document details: ISO 12687-1996


http://www.avadocuments.com/doc/iso-12687-1996
http://www.avadocuments.com/doc/iso-12687-1996

INTERNATIONAL STANDARD © (SO 1ISO 12687:1996(E)

Metallic coatings — Porosity tests — Humid sulfur (flowers
of sulfur) test

1 Scope

This International Standard specifies a method of revealing discontinuities and porosity in metallic coatings, where
they penetrate the coating layer or layers down to a silver, copper or copper-alloy substrate

This method is especially useful for coatings consisting of single or combined layers of any coating that does not
significantly tarnish in a reduced-sulfur atmosphere, such as gold, nickel, tin, tin-lead palladium and their alloys.

This test method is designed to show whether or not the coating meets the requirement concerning an acceptable
porosity level specified by the user. The value specified is usually determined by user's experience to be
acceptabie for the intended appiication.
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2 Normative references

The following standards contain provisions which, through reference in this text, constitute provisions of this
internationai Standard. At the time of pubiication, the editions indicated were valid. Ail standards are subject to
revision, and parties to agreements based on this International Standard are encouraged to investigate the
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registers of currently valid International Standards.
I1SO 2079:1981, Surface treatment and metallic coatings — General classification of terms.
ISO 2080:1981, Electroplating and related processes — Vocabulary.
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3 Definitions

For the purposes of this International Standard, the following definitions apply (other relevant definitions can be
found in ISO 2079 and ISO 2080).

3.1 corrosion products: Chemicai products, derived from the substrate that usually protrude from the surface at
discontinuities. The chemical reaction products form during the test and can be readily examined after the test
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2.2 discontinuity: Any opening through an otherwise continuous coating. Typically the openings are pores or
cracks in the coating. They may also be voids or breaks in the coating caused by mechanical damage such as
scratches or non-conductive inclusions in the basis materials.

2.2 measuramaent area: In this method that
S measurem Y INIS Meitned, that

of porosity. The measurement area may be |nd|cated on the drawmgs of the arts or by the provision of suitably
marked samples.
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ot-dip coatings applied to the substrate. The coating may comprise a single metallic laye
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3.5 pore: A hoie, typicaliy microscopic in size and randomiy iocated, often with a circuiar shape, that penetrates
through the coating to an underlying coating or the basis-metal.

3.6 porosity: The presence of any crack, discontinuity, hole or scratch in the coating that exposes a different
underlying metal.

3.7 significant surface: That portion or portions of the coating surface that is essential to the serviceability or
function of the part, or which can be the source of corrosion products or tarnish films that interfere with the
function of the part. For many coated products, the significant surface is identical to the measurement area.

3.8 tarnish: The reaction products of copper or silver with oxygen or reduced sulfur (i.e. H,S and elemental sulfur
vapour, but not SO, or other sulfur oxides). They consist of thin films or marks and spots that do not protrude
significantly from the surface of the metallic finish (in contrast with corrosion products).

3.9 tarnish creepage: Movement of tarnish films across the surface of the coating. The tarnish originates either
from pores or cracks in the coating or from areas of bare basis metal near the measurement area (as in a cut edge).

It is also called creep corrosion.

3.10 underplate A metalhc coating layer between the substrate and the topmost layer or layers. The thickness
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4 Principle

This test relies on the formation of basis metal or underplate sulfides and oxides, formed by reaction with sulfur
vapour in a humid atmosphere and exposed through discontinuities in the metallic coating. The sulfide corrosion
products of both silver and copper and copper oxide form black or brown-coloured markings or spots that are
readily observed by visual inspection.

5 Summary of method

Test specimens are suspended over flowers of sulfur (powdered sulfur) in a container equipped with a vent and at
controlled, elevated relative humidity and temperature. Elemental-sulfur vapour, which always exists in equilibrium
with sulfur powder in a closed system, attacks any exposed copper, copper alloy, silver or silver alloy such as that
found at the bottom of pores. Brown or biack tarnish marks or spots indicate porosity.
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