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INTERNATIONAL ELECTROTECHNICAL COMMISSION

GUIDANCE ON THE MEASUREMENT OF HYDROPHOBICITY
OF INSULATOR SURFACES

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to piamote
international co-operation on all questions concerning standardization in the electrical and electronic Telds To
this end and in addition to other activities, IEC publishes International Standards, Technical Specific tior. .
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as 'EC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Comriittc = int. rested
in the subject dealt with may participate in this preparatory work. International, governm atai ard non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collabc-ates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly as | assibic an international
consensus of opinion on the relevant subjects since each technical committee ' as r. ores .ntation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for international use an  are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure tha tie technical content of IEC
Publications is accurate, IEC cannot be held responsible for the <vay in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Comn ttees uadertake to apply IEC Publications
transparently to the maximum extent possible in their national < nd ' egional publications. Any divergence
between any IEC Publication and the corresponding nationai ar refional publication shall be clearly indicated in
the latter.

5) IEC itself does not provide any attestation of conformity Ind>pendent certification bodies provide conformity
assessment services and, in some areas, access to IEC .2=27«s of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

6) All users should ensure that they have the latest ec tion of this publication.

7) No liability shall attach to IEC or its directoic. e npivyees, servants or agents including individual experts and
members of its technical committees and ‘= Nal onal Committees for any personal injury, property damage or
other damage of any nature whatsoeve whither direct or indirect, or for costs (including legal fees) and
expenses arising out of the publicatan, ==z of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the Normative.r ferences cited in this publication. Use of the referenced publications is
indispensable for the correct /ipp (cation of this publication.

9) Attention is drawn to the Joss %'ty that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not he held responsible for identifying any or all such patent rights.

The main task of 'EC technical committees is to prepare International Standards. In
exceptional circumstar.ces, a technical committee may propose the publication of a technical
specification«/he,

» the requiixd support cannot be obtained for the publication of an International Standard,
dest ite repeated efforts, or

» he suhject is still under technical development or where, for any other reason, there is the
fuuiresout no immediate possibility of an agreement on an International Standard.

Tuchnical specifications are subject to review within three years of publication to decide
whether they can be transformed into International Standards.

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

This second edition cancels and replaces the first edition published in 2003. This edition
constitutes a technical revision.
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This edition includes the following significant technical changes with respect to the previous
edition:

a) Changed wettability to hydrophobicity throughout the document
b) Redefined the criteria for the determination of hydrophobicity class in paragraph 3.4;

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

Enquiry draft Report on voting
36/363/DTS 36/367/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, Pan 2.

The committee has decided that the contents of this publication will remain tnchanged until

L

the stability date indicated on the IEC website under "http://webstoreiiec.ct” in the data
related to the specific publication. At this date, the publication will be

e transformed into an International standard,

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

A bilingual version of this publication may be issue at a later date.
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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 hydrophobic properties. 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 insulator materials in common use, the hydrophobic
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 o the
hydrophobicity may be influenced by the ambient conditions and the HV corona or dry-ba~d
arcing to which the insulator has been previously exposed. This dynamic behaviou. 01 the
hydrophobicity is more or less specific to different insulator materials. Thrise typ.s of
materials, which have an ability to retain and transfer hydrophobicity, are com. oni,called
Hydrophobicity Transfer Materials (HTM).

The dynamic behaviour of the hydrophobicity exhibited by insulator matcrials .s due to their
chemical composition. Different processes such as oxidation, hydroi,sis, migration of low
molecular weight compounds, formation of complex compoundsheww el "e.g. siloxanes and
water, rotation of flexible polymer chains, inter- and intra-mlecilar rearrangements,
microbiological growth, deposition of contaminants, adhesion and encapsulation of
contaminant particles, may take place at different rates, deyeiding on material and ambient
conditions. Thus hydrophobicity along and around an insu'ztor ~an vary, due to differences in
the exposure to solar radiation, rain, corona discharges, depasited pollution, etc. Therefore,
hydrophobicity of insulators is usually measured on C=veral separate areas of the insulator.

Measurement of the hydrophobicity of a surface it recdily performed in the laboratory on well
defined, homogeneous, smooth and planar surfaces of prepared specimens. In the case of
insulators, for which non-destructive measui=ments are usually required (and where cut-out of
material samples is usually not desired), “haece ccnditions do not exist and measurement with
high precision is a difficult task. This iz uspecially true when the measurement has to be
performed on an insulator installed i1 ~.n overhead line, substation or even in a high voltage
test set-up in the laboratory.

Previously wettability class (W v as used as equivalent technology.
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GUIDANCE ON THE MEASUREMENT OF HYDROPHOBICITY
OF INSULATOR SURFACES

1 Scope

The methods described in this technical specification can be used for the measurement of the
hydrophobicity 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 hydrophobicity at the time of the measurement.

The object of this technical specification is to describe three methods that can ke uc=d to
determine the hydrophobicity of insulators. The determination of the ability of wa: 'r tc.weat the
surface of insulators may be useful to evaluate the condition of the surface of inculators in
service, or as part of the insulator testing in the laboratory.

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

21
hydrophobicity
state of a surface with a low surface tension and thu: is vawci-repellent

2.2

hydrophilicity

state of a surface with a high surface tens’on and thus is wetted by water (in the form of a
film)

2.3

surface tension

region of finite thickness (usually les: than 0,1 um) in which the composition and energy vary
continuously from one bulk phac~ ‘o the other

Note 1 to entry: The pressuie (fu.z¢ field) in the interfacial zone has a gradient perpendicular to the interfacial
boundary. A net energy is requ'red to create an interface (surface) by transporting the matter from the bulk phase
to the interfacial (surface) ~-ane. The reversible work required to create a unit interfacial (surface) area is the
surface tension and is de “nec thermodynamically as follows:

oA )rp,

is *he si rface (interfacial) tension or surface energy;

wi.re

~'the Gibbs free energy of the total system;

)

is the surface (interfacial) area;

is the temperature;

v N

is the pressure;

is the total number of moles of matter in the system.

N

The surface tension (y) is usually expressed in mN/m (1 mN/m = 1 dyn/cm).
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