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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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the ISO/IEC Directives, Part 1. In particular the different approval criteria needed-for the
bes of ISO documents should be noted. This document was drafted in accordande\with the
es of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

drawn to the possibility that some of the elements of this document may'be the subjéct of
s. ISO shall not be held responsible for identifying any or all such patént rights. Detafils of
ights identified during the development of the document will be in the)Introduction aid/or
st of patent declarations received (see www.iso.org/patents).

hme used in this document is information given for the conyvenience of users and doefs not
h endorsement.

anation on the voluntary nature of standards, the :meaning of ISO specific termqd and
related to conformity assessment, as well as information about ISO's adherence tp the
Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the following
so.org/iso/foreword.html.

This docum

ent was prepared by Technical Committee 1SO/TC 107, Metallic and other inorganic coatings.
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Introduction

Silver coatings are often specified for their extremely good electrical conductivity for optical, electronic
and electrical engineering applications. Silver coatings for optical and electronic applications have the
minimal thickness of 0,1 um to 1,0 um depending on the applications type and demand from customers.

The adhesion test methods of the Ag coatings deposited by DC magnetron sputtering method, given in
this document, are considered to have an adequate accuracy when properly used with test specimens
suitable for the particular method.

sidering the
ing thickness, shape and size of the coating material, the basis material and its roughngss, etc.
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Metallic and other inorganic coatings — DC magnetron
sputtered silver coatings for engineering purposes —

Measurement of coating adhesion

WARNING — This document calls for the use of substances and/or procedures that can
be m]urlous to health if adequate safety measures are not taken. ThlS document does not

responSIblllty of the user of thls document to establlsh approprlate health
ironmentally acceptable practices.

pbcope

This
elect
as th|

document specifies the test methods for coating adhesion of sputtered silver layer]
rical, electronic, optical and other engineering applications. Engireering applications
ose in which the coating essentially serves a non-decorative purpose.

Alth
of th
basis
surfa

ugh the appearance and serviceability of the sputtered silver coating depends on tl
e basis material, this document does not specify the condition, finish or surface roug
material prior to the deposition. Therefore, it is the responsibility of the purchaser tq
ce finish and roughness of the basis material in ordétto conform to the product requi

This|document specifies the test methods of coatings.on sheets and the flat objects. How
not apply to coatings on screw threads, strip or wite in the non-fabricated form.

2 ormative references

The following documents are referred-to in the text in such a way that some or all of t
constitutes requirements of this document. For dated references, only the edition cited
unddted references, the latest edition of the referenced document (including any amendme

[SO 4064, Metallic and other inorganic coatings — Definitions and conventions concerning the 1
of thickness

ISO R08O0, Metallic dnd"other inorganic coatings — Surface treatment, metallic and oth
coatings — Vocabulapy

ISO 4521, Metuallic and other inorganic coatings — Electrodeposited silver and silver alloy
engineeringspurposes — Specification and test methods

s use. It is
safety and

coating for
are defined
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hness of the
specify the
Fements.

ever, it does

heir content
applies. For
hts) applies.
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3

For the purposes of this document, the terms and definitions given in ISO 2064, ISO 2080 a
and the following apply.

nd ISO 4521

[SO and IEC maintain terminological databases for use in standardization at the following addresses:

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

IEC Electropedia: available at http://www.electropedia.org/

3.1
sputtering

deposition of material (metal) on a surface by using fast ions to eject particles of it from a target

© ISO 2018 - All rights reserved
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state in which coatings and the underlying substrate are held together by interfacial forces which may
consist of valence forces or interlocking forces or both

4 Abbreviated terms

DC magnetron direct current magnetron

5 InforrIatlon to be supplied by the purchaser to the manufacturer

The followi
purchase orj

a) the nun

b) the naty
or the a

c) the finig

d) the requirements for thickness and adhesion testing;

e) any spe
f) theelec
f) the den
[SO 452
6 Testn
6.1 Burn
Burnishing

Select an ar
a suitable b
Apply a pre
the coating
magnificati

This method

g information shall be supplied by the purchaser to the manufacturer, for example, i
der or contract, or on engineering drawings:

ber of this document, i.e. ISO 21164;

ire, condition and finish of the basis metal, if they are likely to affecthe serviceability
ppearance of the coatings;

h required, preferably accompanied by approved samples ofthe/finish;

Cial requirements for undercoats;

trical properties of the coating and the methods:éftest to be used;

sity of the silver coating, if the thicknesg;method requires a density correction
1).

ethods for adhesion

jshing
method shall be used in‘aécordance with the method specified in ISO 4521.

pa of not more thart-6)cm?2 of the significant surface and rub rapidly and firmly for 15 s
lrnishing tool,-Amagate dental spatula with a handle 60 mm to 100 mm long is suif
ssure sufficient.to burnish the coating at every stroke, but not so great as to cut thr
Examine the specimen for signs of blistering of the coating with a microscope o
n.

| isfiot applicable to the sputtered silver coatings thicker than 10 um.

n the

and/

(see

with
able.
ough
F low

6.2 Barrel burnishing

Unless dry burnishing is specified, wet burnish the sample for 40 min in a suitable burnishing machine,
for example, using a hexagonal rubber-lined barrel about 250 mm across at 25 r/min. Examine the
sample for signs of blistering or peeling using a microscope of low magnification. The parts tested shall
show no signs of blistering or peeling of the coating.

Complete batches of electroplated articles may be tested by this procedure, provided a burnished finish
is acceptable. Only those parts that fail need to be rejected.

6.3 Peel test

Use the test

method given in ISO 4521.
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6.4 Bending test

Place the sample in a bend-testing device with a bending radius of 4 mm (or in the jaws of a vice). Bend
the sample through 90° and then bend it back to its original position. Repeat three times. Examine the
specimen for signs of detachment of the coating using a microscope with low magnification. Tested
specimens shall withstand three bends without detachment of the coating. Failure of the substrate due
to micro- or macro-racking shall not be a cause for rejection, provided the coating does not exfoliate.

6.5 Thermal shock

Heat the sample in an oven at a temperature between 200 °C and 300 °C for about 30 min, and quench
it byl immersing in water at ambient temperature. Examine the coating for signs of; blistering or
detaghment using a microscope of low magnification. The sample shall show no sign"ef”blistering or
detaghment of the coating.

7 Nano scratch test

7.1 | General

This[test method is used to evaluate the adhesion of sputtered silver coatings of thickness 0,5 um to
1,5 Wm on steel or copper substrates. The results refer to qualitative tests only. This test jmethod may
destroy the parts on which the adhesion is carried out.

7.2 | Scratch test equipment

Nand scratch tester with sphero-conical diamond indénter with radius 2 um shall be used.

7.3 | Specimens

The §cratch test shall be performed on the'Surface of the coated specimen. The specimen shall be silver
sputtered flat object with roughness@g-more than 5,0 pm. The specimen size for scratch t¢sting varies
as the sample holders of scratch testing machines differ. Generally, a specimen size of 20 mm2 x 20 mm?2
is recommended.

Embedding in a cold or hot mounting medium, such as acrylic resin, is not recommended afs specimens
might be sensitive to heat.or pressure.

Priof to scratch testing, the test specimen should be freed from surface contaminants,|such as oil,
greage and moisture/Finger prints on the test area should be avoided.

7.4 | Scratch-test parameters

The linéar scratch test with progressive mode shall be used. The scratch load can be variefl depending
upo the thickness of the silver coating For mmmp]p, the silver coating with thickness of 0,1 pm to
2,0 um, the starting load and final load shall be made of 1 mN and 100 mN, respectively with the loading
rate of maximum 100 mN/min.

7.5 Evaluation

Acoustic emission, coefficient of friction and frictional force shall be recorded to evaluate the change in
their pattern. Acoustic emission may not be recorded if the silver coating is very thin. The penetration
depth shall be used to determine the hardness of the coating qualitatively. Examine the silver plated
surface carefully with the optical microscope. Where the adhesion has been poor, several micro-cracks
will originate at the point where critical load exceeds or the coating itself will be detached from the
substrate.
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