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INTERNATIONAL ELECTROTECHNICAL COMMISSION

GUIDANCE ON THE MEASUREMENT OF WETTABILITY
OF INSULATOR SURFACES

FOREWORD

1) The IEC (International Electrotechnical Commission) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of the IEC is to promote
international co-operation on all questions concerning standardization in the electrical a electronic fields. To
this end and in addition to other activities, the IEC publishes International Standafds. Thejr preparation is
entrusted to technical committees; any IEC National Committee interested in el subject dealt with may
participate in this preparatory work. International, governmental and non- -governn nizations liaising
with the IEC also participate in this preparation. The IEC collaborates closely \ati ganization
for Standardization (ISO) in accordance with conditions determined by\agreem k the two
organizations.

2) The formal decisions or agreements of the IEC on technical matters eXpress y possible, an
international consensus of opinion on the relevant subjects since eg
from all interested National Committees.

3) The documents produced have the form of recommendations fOr internqtional use and are published in the form
of standards, technical specifications, technical reports of gujde y accepted by the National
Committees in that sense.

4) In order to promote international unification

5) The IEC provides no marking procedure tq indicate its\a

6) Attention is drawn to the pogsi

The main task of IEC te biica Qi is T0 prepare International Standards. In excep-
tional circumsta i i may propose the publication of a technical
specification whe

+ the required 8 stained for the publication of an International Standard,
despite repea >

+ the subje€t is sl nical development or where, for any other reason, there is the
i i ibility of an agreement on an International Standard.

whether they can be transformed into International Standards.

IEC 62073, which is a technical specification, has been prepared by IEC technical committee
36: Insulators.

The text of this technical specification is based on the following documents:

Enquiry draft Report on voting
36/185/DTS 36/197A/RVC

Full information on the voting for the approval of this technical specification can be found in
the report on voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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The committee has decided that the contents of this publication will remain unchanged until
2006. At this date, the publication will be

» transformed into an International standard;

* reconfirmed;

* withdrawn;

+ replaced by a revised edition, or

*+ amended.

@%
S
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INTRODUCTION

The wetting properties of a surface by water are commonly described by the terms hydrophobic
(or hydrophobicity) and hydrophilic (or hydrophilicity). A hydrophobic surface is water-repellent,
while a surface that is easily wetted by water is hydrophilic.

The wetting phenomenon of a surface is complex and many different parameters can influence
its apparent wettability. Some important parameters include: type of insulator material, surface
roughness, heterogeneities of the surface, chemical composition (e.g. due to ageing) and
presence of pollution. For some of the insulator materials in common use, the wetting
properties can change over time, due to the influence of the ambient conditions. This change
can be either reversible or irreversible. Thus, the result of the measurement of the wettability

test set-up in thera 0
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GUIDANCE ON THE MEASUREMENT OF WETTABILITY
OF INSULATOR SURFACES

1 Scope and object

The methods described in this technical specification can be used for the measurement of the
wettability of the shed and housing material of composite insulators for overhead lines,
substations and equipment or ceramic insulators covered or not covered by a coating. The
obtained value represents the wettability at the time of the measurement.

The object of this standard is to describe three methods that can he
wettability of insulators. The determination of the ability of water to wet t ace\of insulators
may be useful to evaluate the condition of the surface of insulatqrs i
the insulator testing in the laboratory.

2 Terms and definitions
For the purposes of this document, the following

21
wettability

2.2

221
hydrophobicity
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2.3

surface tension

interface tension

region of finite thickness (usually less than 0,1 um) in which the composition and energy vary
continuously from one bulk phase to the other. The pressure (force field) in the interfacial zone
has a gradient perpendicular to the interfacial boundary. A net energy is required to create an
interface (surface) by transporting the matter from the bulk phase to the interfacial (surface)
zone. The reversible work required to create a unit interfacial (surface) area is the surface
tension and is defined thermodynamically as follows:

)= (OGJ
04 )rp,

where

y is the surface (interfacial) tension or surface energy;
G is the Gibbs free energy of the total system;

A is the surface (interfacial) area;

T is the temperature;

P is the pressure;

n is the total number of moles of matter in the

The surface tension ()) is usually expre

24
static contact angle

and a gas is in contact with both, the
ese forces are due to surface tensions

YsL is the surface tepsion of the solid-liquid interface.

NOTE The above equation (Young’s equation) is only valid for ideal and smooth surfaces.

Air
Liquid JGL
23

4 ysL J'GS>

Solid
IEC 1755/03

Figure 1 — Definition of the static contact angle

The right side of the above equation (the difference between the surface tensions of the gas-
solid and the solid-liquid interfaces) is defined as the surface tension of the solid surface. It is
not a fundamental property of the surface but depends on the interaction between the solid and
a particular environment.
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