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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INSULATION COORDINATION FOR EQUIPMENT
WITHIN LOW-VOLTAGE SYSTEMS -

Part 3: Use of coating, potting or moulding
for protection against pollution

FOREWORD

all national electrotechnical committees (IEC National € S to promote
international co-operation on all questions concerning standardlzatlon in t e Ietrlc ic fields. To
this end and in addition to other activities, a ] pecifications
Technical Reports, Publicly Available Specifications Guide 2 referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees N atlonal Committee interested
in the subject dealt with may participate in this preparatory wor governmental and non-
governmental organizations liaising with the IEC also participa s n. collaborates closely
with the International Organization for Standardization (I i dance_with \conditions determined by

agreement between the two organizations.

Publications is accurate, IEC cannot be ponsible Mor the way in which they are used or for any
misinterpretation by any end user. ‘
In order to promote internati i ity C National Committees undertake to apply IEC Publications

transparently to the maxi
between any IEC Publica
the latter.

IEC itself does vie any ati C O ity. Independent certification bodies provide conformity
assessment services a i access to IEC marks of conformity. IEC is not responsible for any

services carried out b

All users should ve the Jatest edition of this publication
No liability sha C onits directors, employees, servants or agents including individual experts and
members ofts technical ittees and IEC National Committees for any personal injury, property damage or

other damage Q i , whether direct or indirect, or for costs (including legal fees) and
expensges arising Qu e publication, use of, or reliance upon, this IEC Publication or any other IEC

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable forthe cotrect application of this publication.

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

This consolidated version of IEC 60664-3 consists of the second edition (2003)
[documents 109/24/FDIS and 109/31/RVD], its amendment 1 (2010) [documents
109/79/FDIS and 109/81/RVD] and its corrigendum of November 2010. It bears the
edition number 2.1.

The technical content is therefore identical to the base edition and its amendment and
has been prepared for user convenience. A vertical line in the margin shows where the
base publication has been modified by amendment 1. Additions and deletions are
displayed in red, with deletions being struck through.
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International Standard IEC 60664-3 has been prepared by IEC technical committee 109:
Insulation coordination for low-voltage equipment.

It has the status of a basic safety publication in accordance with IEC Guide 104.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

The major changes made during the revision of IEC 60664-3 were the following:

Part 3 has been exactly aligned with Part 1 (including amendments 1 and 2). It has been
made clear that Part 3 can only be used as a whole document together with Part 1 of
IEC 60664.

all kinds of coated printed boards including the surface of
boards, substrates and similar protected assemblies. The~di

The area of application has been ex
and reinforced insulation.

clgsely the different requirements for type 1 and type 2
ssembly shall withstand the electrical tests for solid insulation
type 1 protection, the partial discharge test is not applicable.

The requirements for the test specimen have been aligned with the extended scope.

The tests for the “adhesion of coating” and the “scratch resistance test” have been
updated.

IEC 60664 consists of the following parts under the general title Insulation coordination for
equipment within low-voltage systems:

Part 1: Principles, requirements and tests

Part 2: Application guide

Part 3: Use of coating, potting or moulding for protection against pollution

Part 4: Consideration of high-frequency voltage stress

Part 5: A comprehensive method for determining clearances and creepage distances equal

to or less than 2 mm
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The committee has decided that the contents of the base publication and its amendments will
remain unchanged until the stability date indicated on the IEC web site under
"http://webstore.iec.ch”" in the data related to the specific publication. At this date, the publication will
be

* reconfirmed,

* withdrawn,

* replaced by a revised edition, or

* amended.

IMPORTANT - The “colour inside” logo on the cover page of this
that it contains colours which are considered to be useful for t rrect
of its contents. Users should therefore print this publication using

R

@%
S
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INTRODUCTION

This part of IEC 60664 details the conditions in which the reduction of clearance and
creepage distances can apply to rigid assemblies such as printed boards or terminals of
components. Protection against pollution can be achieved by any kind of encapsulation such
as coating, potting or moulding. The protection may be applied to one or both sides of the
assembly. This standard specifies the insulating properties of the protecting material.

Between any two unprotected conductive parts, the clearance and creepage distance
requirements of IEC 60664-1 or IEC 60664-5 apply.

This standard refers only to permanent protection. It does not cover asse ies after repair.

ditional

anufacturing
control, e.g. by
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INSULATION COORDINATION FOR EQUIPMENT
WITHIN LOW-VOLTAGE SYSTEMS -

Part 3: Use of coating, potting or moulding
for protection against pollution

1 Scope

the use of
distances

This part of IEC 60664 applies to assemblies protected against polluy

cted assemblies. In the case

of multi-layer printed boards, the di er layer are covered by the

requirements for solid insulation in Part

NOTE 2 Examples of substrates are hybrid intgratuit and thijc
This standard refers onl (\protecti It does not cover assemblies that are

The principles @n
reinforced insulation.
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N X

e—104-199 he—prep jon—of-sa -‘,ﬂ:;,e-‘g ons—and-the o—of-basi oty
/- publication: )

IEC 60068-2-14:2009, Wi j art 2-14: Tests — Test N: Change of
temperature

IEC 60068-2-78; 1, 5 esting’ — Part 2-78: Tests — Test Cab: Damp heat,
steady state

IEC 60454-3~1:199 tapes for electrical purposes -—
Part 3: Specificatiqns individual materials — Sheet 1: PVC film tapes with pressure-

IEC 60664-1:2007, “Ynsulation coordination for equipment within low-voltage systems -
Part 1: Principles, requirements and tests

IEC 60664-5:2007, Insulation coordination for equipment within low-voltage systems —
Part 5: Comprehensive method for determining clearances and creepage distances equal to
or less than 2 mm

IEC 61189-2:2006, Test methods for electrical materials, printed boards and other
interconnection structures and assemblies — Part 2:Test methods for materials for
interconnection structures

IEC 61189-3:2007, Test methods for electrical materials, printed boards and other
interconnection structures and assemblies — Part 3: Test methods for interconnection
structures (printed boards)

IEC 61249-2 (all Parts 2) Materials for printed boards and other interconnecting structures —
Reinforced base materials, clad and unclad
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IEC Guide 104:2004, The preparation of safety publications and the use of basic safety
publications and group safety publications

3 Definitions

For the purposes of this document, the definitions given in IEC 60664-1 as well as the
following definitions apply.

3.1
base material
insulating material upon which a conductive pattern may be formed

NOTE The base material may be rigid or flexible, or both. It may be a dielectric or an in etal sheet.

(IEC 60194, definition 40.1334)

3.2
printed board

materials

(IEC 60194, definition 60.1485)

3.3
conductor
single conductive path in a conductive pa

(IEC 60194, definition 22.0251)

3.4

protection

any kind of measuie w ence of the environment
3.5

coating

insulating materia

solid insulating material interposed between two conductive parts

NOTE In the case of a printed board with a coating, solid insulation consists of the board itself as well as the
coating. In other cases, solid insulation consists of the encapsulating material.

3.7

spacing

any combination of clearances, creepage distances and insulation distances through
insulation
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4 Design requirements

4.1 Principles

Dimensioning of spacings between conductors depends on the type of protection used.

When type 1 protection is used, dimensioning of clearances and creepage distances shall
follow the requirements of Part 1 or Part 5. If the requirements of this standard are met,
pollution degree 1 applies under the protection.

shall meet the
all not be less
onditions.

When type 2 protection is used, spacings between conductive part
requirements and tests for solid insulation of Part 1 and their dimensio
than the minimum clearances specified in Part 1 or Part 5 for homogeng

4.2 Application range regarding environment

The design requirements are applicable in all microenvironments

5.3.2.4 of

— type 1 protection ir microenvironment of the parts under the protection. The
clearance a@ ( i equirements of Part 1 or Part 5 for pollution degree 1
apply under thep jon. eentwo conductive parts, it is a requirement that one or
both conductive parts ; h all the spacings between them, are covered by the

requirem
covered by the protection so that no airgap exists between the protective material, the
conductive parts~and the printed board.

Clearance and creepage distance requirements according to Part 1 or Part5 apply to all
unprotected parts of the equipment.

4.4 Dimensioning procedures

For type 1 protection, the dimensioning requirements of-3-4 5.1 and-3-2 5.2 of Part 1 or Part 5
apply.

For type 2 protection, the spacing between the conductors before the protection is applied
shall not be less than the values as specified in Table 1. These values apply to basic
insulation, supplementary insulation as well as reinforced insulation. These values may also
be applied to functional insulation.

NOTE In case of multi-layer boards, the spacing between the conductors at the surface of inner layers is
dimensioned as specified for type 1 protection or type 2 protection depending on the result of the tests on the
protection.
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Table 1 — Minimum spacings for type 2 protection

Maximum peak value Minimum spacings
of any K)/Itage a) o
<0,33 0,01
>0,33 and <0,4 0,02
>0,4 and <0,5 0,04
>0,5 and <0,6 0,06
>0,6 and <0,8 0,1
>0,8 and <1,0 0,15
>1,0 and <1,2 0.2 e
>1,2 and 1,5 03
>1,5 and <2,0 0,45/
>2,0 and 2,5 }\Q \\
>2,5 and <3,0 0.8 >
>3,0 and <4,0 / 1\K \

>4,0 and <5,0 /\\ ) / 1#\5
>5,0 and SG,?/\ \ >
>6,0 and <8,0 \ \ o /

>8,0 and 310/A 3,5

& >25.and 30 12,5

§ >80 a}o@z«q 17
05nd <50 22

>50\<y1d <60 27

\ N\ >%(and <80 35

\)>80 and <100 45

\2>ransient overvoltages are disregarded since they are unlikely
degrade the protected assembly.

Compliance is checked by measurement of the spacing before applying the protection.

5 Tests

5.1 General

The suitability of protection is evaluated by carrying out all the tests described in 5.8 after the
conditioning described in 5.7.

NOTE The suitability of protection is evaluated after the scratch resistance test described in 5.5, the visual
examination described in 5.6 and the subsequent conditioning described in 5.7.

Six specimens are used unless otherwise specified by technical committees. In addition,
technical committees may specify the additional tests of 5.9, each of which is carried out
on a separate new specimen.
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These tests are designed for type testing. Technical committees should consider if any of the
tests shall be specified for routine or sampling tests.

The sequence of tests is shown in Annex A.
No failure of any specimen under test is permitted.

Annex B lists the decisions required to be taken by technical committees when referring
to this standard.

5.2 Specimens for testing coatings

Test specimens may be
— test specimens according to Annex C, which specifically applies

The specimen used for testing shall have the same minimu
production;

— specimens from production;

components being in place. Moulded and
paration.

atce test cannot be applied to assemblles protected against pollution by the

he in

NOTE In same ases

at points where
conductors.

ulation will be subject to the maximum electric field strength between

o

Protective layers shall be scratched by means of a hardened steel pin, the end of which has
the form of a cone with an angle of 40°. Its tip shall be rounded and polished, with a radius of
0,25 mm % 0,02 mm. The pin shall be loaded so that the force exerted along its axis is 10 N %
0,5 N. The scratches shall be made by drawing the pin along the surface in a plane
perpendicular to the conductor edges of the protective layer at a speed of approximately
20 mm/s as shown in Figure 1. Five scratches shall be made at least 5 mm apart and at least
5 mm from the edges.
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