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v Eesti standard EVS-EN ISO This Estonian standard EVS-EN 1SO
99 sisaldab Euroopa standardi EN | 8401:1999 consists of the English text of
ISO
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8401:1994.
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Review of methods of measurement of ductility
: (ISO 8401:1986)

Revéteme étalliques; vue d’ensem- Metallische Schutzschichten; Uberblick
ble sur les odes de mesurage de la Uber Verfahren zur Messung der Duktilitat
ductilité (1 1:1986) (1ISO 8401:1986)
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This European Standay, s approved by CEN on 1994-10-26 and is identical to the I1SO
Standard as referred t&

CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipu-
late the conditions for givin&uropean Standard the status of a national standard without

any alteration.
Up-to-date lists and bibliographi ferences concerning such national standards may be
obtained on application to the ecretariat or to any CEN member.

This European Standard exists in thfee gfficial versions (English, French, German). A version in
any other language made by translatio r the responsibility of a CEN member into its own
language and notified to the Central Secné'@tbas the same status as the official versions.

CEN members are the national standards bo% of Austria, Belgium, Denmark, Finland, France,
Germany, Greece, Iceland, Ireland, ltaly, Lu @urg, Netherlands, Norway, Portugal, Spain,
Sweden, Switzerland and United Kingdom. E
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Foreword

International Standard

ISO 8401:1986 Metallic coatings; review of methods of measurement of ductility

which was prepared by 1SO/TC 107 ‘Metallic and other inorganic coatings’ of the International Organization for Standardi-
zation, hzy adopted by Technical Committee CEN/TC 262 ‘Protection of metallic materials against corrosion’ as a
European Standard.

CEN/TC had”decided to submit 1SO 8401:1986 for Formal Vote. The result was positive.

This Europeéaruiard shall be given the status of a national standard, either by publication of an identical text or by
endorsement, y onflicting national standards withdrawn, by April 1995 at the latest.

In accordance w{‘t\e CEN/CENELEC Internal Regulations, the following countries are bound to implement this European

Standard:
Austria, Belgium, De ? Finland, France, Germany, Greece, lceland, Ireland, ltaly, Luxembourg, Netherlands, Norway,
Portugal, Spain, Swe itzerland and United Kingdom.

Endorsement notice
The text of the International S@qrd 1SO 8401:1986 was approved by CEN as a European Standard without any modifica-

tion. 6
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1 Scope and field of application

1.1 This International Standard specifies general methods of
measuring the ductility of metallic coatings of thickness below

200 um prepared by electroplating, autocatalytic deposition or
other ﬁses {see the note).

of measuring the ductility of metallic coatings can
‘two main categories:

The me
be divide

— testm unsupported foils (separated from the sub-
strate);

— tests of c;® on substrates.

NOTE — When specific
national Standards for i
preference to the methods d
should be agreed upon before

ethods of testing are included in Inter-
ividdal coatings, they should be used in
i in this International Standard and
the supplier and the purchaser.

1.2 In the testing of unsupp oils separated from the
substrate (see figure 1), the foils onsist of one or more
metallic layers. Therefore it is possibfe tg measure the ductility
of composites and to determine th efence of individual
layers on overall ductility. Methods of Otiybf unsupported
foils are described in clause 3. Methods {Ygucing foils for
testing are discussed in annex A,

1.3 In the testing of coatings on substrates ( re 2), itis
especially important to determine the exact point of, crack
initiation of the top layer. Attention is drawn erent
methods of discerning this point, by normal or cor 0-
normal vision or with a lens. See the guidance in the indi
methods. These methods can also be used to detect emb

ment of the substrate that may have resulted from the coatir&

process. Methods of testing of coatings on substrates are de-
scribed in clause 4.

1.4 Ailthough ductility is a property of the material and in-
dependent of the dimensions of the test piece, thickness of the
coating may have an influence on the value of linear elongation

(Al

1.4.1 Very thin layers have different properties as the build-up
of the initial layers will be influenced by the properties of the
substrate {epitaxy). High internal stresses may be incorporated
into the initial layers and these may affect ductility.

1.4.2 It is essential that the test piece has uniform thickness,
as thinner spots will give rise to premature cracking. Also, the
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current density is lower at thinner parts and higher at thicker
parts of electroplated test pieces; in this way current density
differences may result in different ductilities. The current
density applied should be maintained as uniform as possible
over the test piece, and its value reported.

2 Definitions

For the purpose of this International Standard, the following
definitions apply.

2.1 ductility: The ability of a metaliic or other coating to
undergo plastic or elastic deformation, or both, without frac-
ture or cracking.

2.2 linear elongation: The ratio of the elongation, A/, to a
definite initial length, /o, of the test piece. This is taken as a
measure of ductility.

Often this ratio is expressed as a percentage.
NOTE ON MEASURES OF DUCTILITY

Normally the test pieces are elongated. With some bending
tests, the outer layer of the test piece, i.e. the plating, is
elongated (see figure 3). In bulge tests, however, the surface of
the foil is enlarged, requiring calculation of linear elongation
from the reduction in the thickness. Using the component of
deformation {stretching) in only one axis would give false infor-
mation about the ductility of the material (see figure 4). In
+ those cases the thinning of the foil, as calculated from the
increase in the surface area, is a better measure of the ductility

®;f the material {see annex B).

3 ts on unsupported foils

These iques involve measurement of a foil which has been

separaty the substrate (see figure 1). In this case, the foil
to be tested can also consist of several layers so as to allow
measuremen e influence of undercoats on the ductility of
the foil sandwi amples are gold flash on gold/copper

alloys and chromi lated nickel deposits. Methods of pro-
ducing unsupport: %are given in annex A.

Five methods are desc@.
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