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Foreword

The text of document 104/170/FDIS, future edition 2 of IEC 60068-2-18, prepared by IEC TC 104,
Environmental conditions, classification and methods of test, was submitted to the IEC-CENELEC
parallel vote and was approved by CENELEC as EN 60068-2-18 on 2000-11-01.

The following dates were fixed:

� latest date by which the EN has to be implemented
at national level by publication of an identical
national standard or by endorsement (dop) 2001-08-01

� latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 2003-11-01

Annexes designated "normative" are part of the body of the standard.
Annexes designated "informative" are given for information only.
In this standard, annex ZA is normative and annexes A, B, C, D and E are informative.
Annex ZA has been added by CENELEC.

__________

Endorsement notice

The text of the International Standard IEC 60068-2-18:2001 was approved by CENELEC as a
European Standard without any modification.

__________
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

This European Standard incorporates by dated or undated reference, provisions from other
publications. These normative references are cited at the appropriate places in the text and the
publications are listed hereafter. For dated references, subsequent amendments to or revisions of
any of these publications apply to this European Standard only when incorporated in it by
amendment or revision. For undated references the latest edition of the publication referred to
applies (including amendments).

NOTE When an international publication has been modified by common modifications, indicated by (mod), the relevant
EN/HD applies.

Publication Year Title EN/HD Year

IEC 60529 1989 Degrees of protection provided by
enclosures (IP Code)

EN 60529
+ corr. Mai

1991
1993
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INTERNATIONAL ELECTROTECHNICAL COMMISSION 
____________ 

 
ENVIRONMENTAL TESTING – 

 
Part 2-18: Tests – Test R and guidance: Water 

 
 

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 and electronic fields. To 
this end and in addition to other activities, the IEC publishes International Standards. Their preparation is 
entrusted to technical committees; any IEC National Committee interested in the subject dealt with may 
participate in this preparatory work. International, governmental and non-governmental organizations liaising 
with the IEC also participate in this preparation. The IEC collaborates 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 the IEC on technical matters express, as nearly as possible, an 
international consensus of opinion on the relevant subjects since each technical committee has representation 
from all interested National Committees. 

3) The documents produced have the form of recommendations for international use and are published in the form 
of standards, technical specifications, technical reports or guides and they are accepted by the National 
Committees in that sense. 

4)  In order to promote international unification, IEC National Committees undertake to apply IEC International 
Standards transparently to the maximum extent possible in their national and regional standards. Any 
divergence between the IEC Standard and the corresponding national or regional standard shall be clearly 
indicated in the latter. 

5)  The IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any 
equipment declared to be in conformity with one of its standards. 

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

International Standard IEC 60068-2-18 has been prepared by IEC technical committee 104: 
Environmental conditions, classification and methods of test. 

This second edition cancels and replaces the first edition published in 1989 and its 
amendment 1 (1993). This second edition constitutes a technical revision. 

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

The text of this standard is based on the following documents: 

FDIS Report on voting 

104/170/FDIS 104/176/RVD 

 
Full information on the voting for the approval of this standard 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 3. 

Annexes A, B, C, D and E are for information only. 

The committee has decided that the contents of this publication will remain unchanged until 2012. 
At this date, the publication will be: 
• reconfirmed; 
• withdrawn; 
• replaced by a revised edition, or 
• amended. 
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INTRODUCTION

It is the intention of this part of IEC 60068 to fulfil the function of a basic publication1) by
making water tests available to product committees.

A number of water tests are described in other IEC publications. Some of them are well
established, for example, the test for classification of the second characteristic numeral of the
IP Code, clause 4 of IEC 60529.

This standard incorporates the majority of the most widely used tests, as well as making
available further methods and increasing the number of severities.

________
1) IEC Guide 108:1994, The relationship between technical committees with horizontal functions and product

committees and the use of basic publications
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ENVIRONMENTAL TESTING –

Part 2-18: Tests – Test R and guidance: Water

1 Scope and object

This part of IEC 60068 provides methods of test applicable to products which, during
transportation, storage or in service, may be subjected to falling drops, impacting water or
immersion. The primary purpose of water tests is to verify the ability of enclosures, covers and
seals to maintain components and equipment in good working order after and, when
necessary, under a standardized dropfield or immersion in water.

These tests are not corrosion tests and should not be considered and used as such.

The effects of a large temperature difference between the water and the specimen, such as
increased water ingress resulting from pressure changes, as well as thermal shock, are not
simulated.

Established water tests in other standards are not intended to simulate natural rainfall and their
quoted intensities are too high to be adopted for that purpose. Therefore, in addition to the
high-intensity severities, Test R includes an artificial rain test based upon natural conditions but
not taking into account high wind speeds generally associated with natural rain.

Guidance is given on the applicability of the tests and the severities to be selected.

2 Normative references

The following normative documents contain provisions which, through reference in this text,
constitute provisions of this part of IEC 60068. For dated references, subsequent amendments
to, or revisions of, these publications do not apply. However, parties to agreements based on
this part of IEC 60068 are encouraged to investigate the possibility of applying the most recent
edition of the normative documents indicated below. For undated references, the latest edition
of the normative documents referred to applies. Members of IEC and ISO maintain registers of
currently valid International Standards

IEC 60529:1989, Degrees of protection provided by enclosures (IP Code)

3 Definitions

For the purposes of this part of IEC 60068, the following definitions apply.

3.1
rain
precipitation in the form of waterdrops. Both the amount that falls and the actual falling action
of the waterdrops are often called rainfall
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3.2
drizzle
precipitation in the form of very small, numerous and uniformly dispersed waterdrops that may
appear to float while following air currents

3.3
raindrop
drop of water having a diameter greater than 0,5 mm falling through the atmosphere

3.4
drizzledrop
drop of water having a diameter of 0,2 mm to 0,5 mm falling through the atmosphere

3.5
rainfall or drizzle intensity (R)
amount that falls per unit of time. Rainfall intensity (R) is given in millimetres per hour (mm/h)
where 1 l/(m2.h) equals 1 mm/h

3.6
median volume diameter (D50)
diameter of a drop whose size is such that 50 % of the volume of water reaching the ground is
comprised of smaller (or larger) drops:

D50 = 1,21 R0,19 (mm)

where R is the rainfall intensity, see above

4 Survey of water tests

4.1 General

This survey indicates the general structure of the various tests included in this standard.

The structuring of the different tests is given in figure 1.

4.2 Description of Tests R: Water

The water tests are structured into three groups.

– Ra: "Falling drops" which, in principle, is a test with artificial rain and a test simulating
falling drops from condensation or leakage.

– Rb: "Impacting water" where water jets impinge upon the test specimen with a certain force
and may assume any angle towards the test specimen.

– Rc: "Immersion" where the test specimen is immersed in water to specified depths or
equivalent pressures.
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Water tests

R

Falling drops

Ra

Impacting water

Rb

Immersion

Rc

Method Ra 1

Artificial rain

Method Rb 1

–  Method Rb 1.1

Oscillating tube

Method Rc 1

Water tank

IPX7

IPX3 and IPX4

or

–  Method Rb 1.2

Spray nozzle

(Hand-held shower)

IPX3 and IPX4

Method Ra 2

Drip box

IPX1 and IPX2

Method Rb 2

Water jet

IPX5 and IPX6

Method Rc 2

Pressurized water
chamber

Figure 1 – Structuring of test methods and equivalence with the IP Code of IEC 60529

5 Test Ra: Falling drops

5.1 Object

This test is applicable to products which, during transportation, storage or in service may be
exposed to vertical falling drops, the origin of these being, for example, natural rain, seepage
or condensation. It shall be clearly stated in the relevant specification whether a product
hereinafter referred to as a specimen has to function during testing or merely to survive
conditions of falling drops. In either case, the relevant specification shall always prescribe the
acceptable tolerances in performance.

5.2 Method Ra 1: Artificial rain

5.2.1 General description of the test

The test specimen is mounted on an appropriate fixture or base support. It is then subjected to
falling waterdrops, which simulate natural rain.

The basic requirements for the test apparatus are:

– Drop-generating nozzle or nozzles (see C.2.1 and figure C.1).

– Fixture for the specimen

The fixture shall simulate as far as possible the mounting of the specimen when in service;
for example, for wall-mounted equipment the fixture shall simulate a wall.
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