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Standarder får världen att fungera
SIS (Swedish Standards Institute) är en fristående ideell förening med medlemmar från både privat och offentlig
sektor. Vi är en del av det europeiska och globala nätverk som utarbetar internationella standarder. Standarder är
dokumenterad kunskap utvecklad av framstående aktörer inom industri, näringsliv och samhälle och befrämjar
handel över gränser, bidrar till att processer och produkter blir säkrare samt effektiviserar din verksamhet.
Delta och påverka
Som medlem i SIS har du möjlighet att påverka framtida standarder inom ditt område
på nationell, europeisk och global nivå. Du får samtidigt tillgång till tidig information om
utvecklingen inom din bransch.
Ta del av det färdiga arbetet
Vi erbjuder våra kunder allt som rör standarder och deras tillämpning. Hos oss kan du köpa
alla publikationer du behöver – allt från enskilda standarder, tekniska rapporter och standardpaket till handböcker och onlinetjänster. Genom vår webbtjänst e-nav får du tillgång till
ett lättnavigerat bibliotek där alla standarder som är aktuella för ditt företag finns tillgängliga.
Standarder och handböcker är källor till kunskap. Vi säljer dem.
Utveckla din kompetens och lyckas bättre i ditt arbete
Hos SIS kan du gå öppna eller företagsinterna utbildningar kring innehåll och tillämpning
av standarder. Genom vår närhet till den internationella utvecklingen och ISO får du rätt
kunskap i rätt tid, direkt från källan. Med vår kunskap om standarders möjligheter hjälper
vi våra kunder att skapa verklig nytta och lönsamhet i sina verksamheter.
Vill du veta mer om SIS eller hur standarder kan effektivisera din verksamhet är
du välkommen in på www.sis.se eller ta kontakt med oss på tel 08-555 523 00.

Standards make the world go round
SIS (Swedish Standards Institute) is an independent non-profit organisation with members from both the private
and public sectors. We are part of the European and global network that draws up international standards. Standards
consist of documented knowledge developed by prominent actors within the industry, business world and society.
They promote cross-border trade, they help to make processes and products safer and they streamline your
organisation.
Take part and have influence
As a member of SIS you will have the possibility to participate in standardization activities
on national, European and global level. The membership in SIS will give you the opportunity
to influence future standards and gain access to early stage information about developments
within your field.
Get to know the finished work
We offer our customers everything in connection with standards and their application. You
can purchase all the publications you need from us - everything from individual standards,
technical reports and standard packages through to manuals and online services. Our web
service e-nav gives you access to an easy-to-navigate library where all standards that are
relevant to your company are available. Standards and manuals are sources of knowledge.
We sell them.
Increase understanding and improve perception
With SIS you can undergo either shared or in-house training in the content and application
of standards. Thanks to our proximity to international development and ISO you receive
the right knowledge at the right time, direct from the source. With our knowledge about the
potential of standards, we assist our customers in creating tangible benefit and profitability
in their organisations.
If you want to know more about SIS, or how standards can streamline your
organisation, please visit www.sis.se or contact us on phone +46 (0)8-555 523 00
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Europastandarden EN ISO 14647:2016 gäller som svensk standard. Detta dokument innehåller den officiella
engelska versionen av EN ISO 14647:2016.
Denna standard ersätter SS-ISO 14647, utgåva 1.

The European Standard EN ISO 14647:2016 has the status of a Swedish Standard. This document contains
the official English version of EN ISO 14647:2016.
This standard supersedes the Swedish Standard SS-ISO 14647, edition 1.

© Copyright / Upphovsrätten till denna produkt tillhör SIS, Swedish Standards Institute, Stockholm, Sverige.
Användningen av denna produkt regleras av slutanvändarlicensen som återfinns i denna produkt, se standardens sista
sidor.
© Copyright SIS, Swedish Standards Institute, Stockholm, Sweden. All rights reserved. The use of this product is
governed by the end-user licence for this product. You will find the licence in the end of this document.
Upplysningar om sakinnehållet i standarden lämnas av SIS, Swedish Standards Institute, telefon 08-555 520 00.
Standarder kan beställas hos SIS Förlag AB som även lämnar allmänna upplysningar om svensk och utländsk standard.
Information about the content of the standard is available from the Swedish Standards Institute (SIS),
telephone +46 8 555 520 00. Standards may be ordered from SIS Förlag AB, who can also provide general
information about Swedish and foreign standards.

Denna standard är framtagen av kommittén för Oorganiska ytbeläggningar, SIS / TK 116.
Har du synpunkter på innehållet i den här standarden, vill du delta i ett kommande revideringsarbete eller
vara med och ta fram andra standarder inom området? Gå in på www.sis.se - där hittar du mer information.
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European foreword
The text of ISO 14647:2000 has been prepared by Technical Committee ISO/TC 107 “Metallic and other
inorganic coatings” of the International Organization for Standardization (ISO) and has been taken over
as EN ISO 14647:2016 by Technical Committee CEN/TC 262 “Metallic and other inorganic coatings” the
secretariat of which is held by BSI.

This European Standard shall be given the status of a national standard, either by publication of an
identical text or by endorsement, at the latest by October 2016, and conflicting national standards shall
be withdrawn at the latest by October 2016.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent
rights.
According to the CEN-CENELEC Internal Regulations, the national standards organizations of the
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria,
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia,
France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta,
Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Turkey and the United Kingdom.

Endorsement notice

The text of ISO 14647:2000 has been approved by CEN as EN ISO 14647:2016 without any modification.
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Introduction
Gold coatings are often specified for the contacts of separable electrical connectors and other devices.
Electrodeposits are the form of gold that is most used on contacts, although it is also employed as clad metal and
as weldments on the contact surface. The intrinsic nobility of gold enables it to resist the formation of insulating
oxide films that could interfere with reliable contact operation.
In order that the nobility of gold be assured, porosity, cracks, and other defects in the coating that expose base
metal substrates and underplates should be minimal or absent, except in those cases where it is feasible to use the
contacts in structures that shield the surface from the environment or where corrosion inhibiting surface treatments
for the deposit are employed. The level of porosity in the coating that may be tolerable depends on the severity of
the environment to the underplate or substrate, design factors for the contact device like the force with which it is
mated, circuit parameters, and the reliability of contact operation that it is necessary to maintain. Also, when
present, the location of pores on the surface is important. If the pores are few in number and are outside the zone
of contact of the mating surfaces, their presence can often be tolerated.
Methods for determining pores on a contact surface are most suitable if they enable their precise location and
numbers to be determined. Contact surfaces are often curved or irregular in shape, and test methods should be
suitable for them. In addition, the severity of porosity-determining tests may vary. The test method described in this
International Standard is regarded as severe.
The relationship of porosity levels revealed by particular tests to contact behavior should be made by the user of
these tests through practical experience or by judgement. Thus, absence of porosity in the coating may be a
requirement for some applications, while a few pores on the critical surfaces may be acceptable for another. Such
acceptance (or pass-fail) criteria should be part of the product specification for the particular product or part
requiring the porosity test.
The test method described is highly sensitive and is capable of detecting virtually all porosity or other defects in
gold coatings that could participate in substrate corrosion reactions. It is rapid, simple and inexpensive. In addition,
it can be used on contacts having complex geometry such as pin-socket contacts. However, it is preferred that
deeply recessed sockets are opened to expose their critical surfaces prior to testing.
The test method described is considered destructive in that it reveals the presence of porosity by contaminating the
surface with corrosion products and by undercutting the coating at pore sites or at the boundaries of unplated
areas. Any parts exposed to these tests should not be placed in service.
The test described involves corrosion reactions in which the products delineate defect sites in coatings. Since the
chemistry, and properties of these products may not resemble those found in natural or service environments,
these tests are not recommended for prediction of the electrical performance of contacts unless correlation is first
established with service experience.
The test method described employs nitric acid (HNO3) vapour at low relative humidity. Reaction of the gas mixture
with a corrodible base metal at pore sites produces reaction products that appear as discrete spots on the gold
surface. Individual spots are counted with the aid of a lens or low-power stereomicroscope.
The test method described is intended to be used for quantitative descriptions of porosity (such as number of pores
per unit area or per contact) only on coatings that have a pore density sufficiently low that the corrosion sites are
well separated and can be readily resolved. As a general guideline this can be achieved for pore densities up to
about 100 per square centimetre or per 100 contacts. Above this value the tests are useful for the qualitative
detection and comparison of porosity.

v
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Metallic coatings — Determination of porosity in gold coatings on
metal substrates — Nitric acid vapour test

WARNING: This International Standard does not purport to address all of the safety problems, if any,
associated with its use. It is the responsibility of the user of this International Standard to establish
appropriate safety and health practices and to determine the applicability of regulatory limitations prior to
use. Specific precautionary measures are given in clause 6 and in 7.4, note 2.

1

Scope

This International Standard specifies equipment and a method for using nitric acid vapour to determine porosity in
gold coatings, particularly electrodeposits and clad metals used on electrical contacts.
This method is designed to show whether the porosity level is less than or greater than some value that, by
experience, is considered by the user to be acceptable for the intended application.
It is suitable for inlays or claddings containing 75 % or more of gold, for electrodeposits containing 95 % or more of
gold or for substrates of copper, nickel and their alloys that are commonly used in electrical contacts.
The nitric acid vapour test is too severe to be used for gold coatings less than 0,6 mm thick. It is also not suitable for
coatings that are less noble than gold or platinum, such as palladium and its alloys, or gold-flashed palladium and
its alloys.
Several other porosity testing methods are described in ISO 10308 and in the literature (see e.g. Bibliography, [1]
and [2]).

2

Normative references

The following normative documents contain provisions which, through reference in this text, constitute provisions of
this International Standard. For dated references, subsequent amendments to, or revisions of, any of these
publications do not apply. However, parties to agreements based on this International Standard are encouraged to
investigate the possibility of applying the most recent editions of the normative documents indicated below. For
undated references, the latest edition of the normative document referred to applies. Members of ISO and IEC
maintain registers of currently valid International Standards.
ISO 2064, Metallic and other inorganic coatings — Definitions and conventions concerning the measurement of
thickness.
ISO 2079, Surface treatment and metallic coatings — General classification of terms.
ISO 2080, Electroplating and related processes — Vocabulary.
ISO 10308, Metallic coatings — Review of porosity tests.

1
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Terms and definitions

For the purposes of this International Standard, the terms and definitions given in ISO 2079, ISO 2080, ISO 10308
and the following apply.
3.1
corrosion products
those reaction products emanating from the pores that protrude from, or are otherwise attached to, the coating
surface after a vapour test exposure
3.2
significant surface
see ISO 2064:1996, 3.1
NOTE
It is essential that the significant surfaces or measuring areas of the part to be tested are indicated on the drawing of
the part or by provision of suitably marked samples.

3.3
measuring area
see ISO 2064:1996, 3.2
3.4
metallic coatings
electrodeposits, claddings, or other metallic layers applied to the substrate
NOTE

The coating can comprise a single metallic layer or a combination of metallic layers.

3.5
porosity
presence of any discontinuity, crack, or hole in the coating that exposes a different underlying metal
3.6
underplate
metallic coating layer between the substrate and the topmost layer or layers
NOTE

4
4.1

The thickness of an underplate is usually greater than 0,8 mm.

Apparatus
Test chamber

This may be any convenient size glass vessel capable of being sealed with a glass lid, such as a glass desiccator
of 9 l to 12 l capacity. The ratio of the air space in the chamber (in cubic centimetres) to the nitric acid surface area
(in square centimetres) shall be no greater than 25:1.

4.2

Specimen holders or supports

Supports or hangers shall be made from glass, polytetrafluoroethylene or other inert materials. It is essential that
the holders are so designed, and the specimens so arranged, that the circulation of the vapour is not impeded.
Specimens shall be at least 75 mm from the liquid surface and at least 25 mm from the vessel walls. Also, the
measurement areas of the specimens shall be at least 12 mm from each other.
Do not use a porcelain plate or any other structure that would cover more than 30 % of the liquid surface crosssectional area. This is to ensure that movement of air and vapour within the vessel will not be restricted during the
test.

2

Provläsningsexemplar / Preview

4.3
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Stereomicroscope

An instrument having a  10 magnification, shall be used for pore counting. In addition a movable source of
illumination capable of giving oblique lighting on the specimen surface may be useful.
4.4

Oven, capable of operating at a temperature of 125 °C.

4.5

Desiccator, for cooling the samples.

5
5.1

6

Reagent
Nitric acid, reagent grade, concentrated (69  2) % HNO3, relative density, (20 °C) 1,39 to 1,42.

Safety

Carry out this test method in a chemical fume cupboard, since the gases that are released, mainly when the
reaction vessel is opened at the end of each test, are very corrosive and toxic.
Use caution however, to ensure that draughts that are often found in fume cupboards do not cause significant
cooling of the chamber walls that could lead to a rise in the relative humidity and acceleration of the test (see 9.3).
It is often convenient to enclose the reaction vessel in a box with a loose-fitting cover.
Observe normal precautions in handling corrosive acids. In particular, wear goggles completely enclosing the eyes
when handling nitric acid and make eye wash facilities readily available.

7

Procedure

7.1 Avoid any unnecessary handling of the specimens, and then handle only with tweezers, microscope lens
tissue or clean, soft cotton or nylon gloves. Prior to the test, using the stereomicroscope (4.3) inspect the samples
under 10 magnification for any evidence of particulate matter. If present, remove the particles by dusting with
clean, oil-free air then thoroughly clean the particle-free samples by gently rinsing with solvents or solutions that do
not contain chlorofluorocarbons (CFCs), chlorinated hydrocarbons or other known ozone-destroying compounds
and air dry with clean air. A hot, analytical reagent grade methanol, ethanol, denatured ethanol or isopropanol dip
is often used to speed up the drying.
NOTE
If large areas of exposed non-noble metal are present, masking of these areas may be necessary. However, when
masking is done with plater’s tape, take care not to inhibit the flow of acid vapour to the measurement area.

7.2 The ambient temperature and the temperature of the specimens and solution are 23 °C  3 °C at the
beginning of the test and maintained throughout the test period.
7.3 The relative humidity (RH) in the test chamber (4.1) shall be within 40 % to 55 % and shall not be allowed to
drop below 40 % or to exceed 60 %. If the RH is greater than 60 %, do not run this test.
7.4

Add 500 ml fresh HNO3 (5.1) to the bottom of the clean and dry test chamber and immediately close the
cover. After 30 min  5 min, load the samples, using suitable fixtures (4.2), and replace the cover. The ambient RH
shall be no greater than 60 %, and preferably between 40 % and 55 %, during both the addition of the HNO3 and
the insertion of the samples (see e.g. Bibliography, [3]).
NOTE 1
At RH values above 60 % metal surfaces tend to adsorb a microscopic layer of water. The thickness of this invisible,
but finite (up to 1 mm) water layer will increase with the RH of the air in the vicinity of the sample (see Bibliography, [4] to [7]).
NOTE 2
If a desiccator is used do not grease the rim of the desiccator nor its cover. If desired, press a minimum of three
strips of pressure sensitive polytetrafluoroethylene tape (adhesive side down) at equal intervals around the desiccator rim.
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