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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ENVIRONMENTAL TESTING —

Part 2: Tests —
Test Xc: Fluid contamination

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 promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). 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. 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 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 IEC National Committees.

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

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks 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 edition of this publication.

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

9) 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.

DISCLAIMER

This Consolidated version is not an official IEC Standard and has been prepared for
user convenience. Only the current versions of the standard and its amendment(s) are
to be considered the official documents.

This Consolidated version of IEC 60068-2-74 bears the edition number 1.1. It consists of
the first edition (1999-06) [documents 104/124/FDIS and 104/129/RVD] and its
amendment 1 (2018-04) [documents 104/739/CDV and 104/791/RVC]. The technical
content is identical to the base edition and its amendment.

In this Redline version, a vertical line in the margin shows where the technical content is
modified by amendment 1. Additions are in green text, deletions are in striketﬁough red
text. A separate Final version with all changes accepted is available in this pudd@@diments
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International Standard IEC 60068-2-74 has been prepared by IEC technical committee 104:
Environmental conditions, classification and methods of test*.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 3.
It has the status of a basic safety publication in accordance with IEC Guide 104.

Annex A is for information only.

The committee has decided that the contents of the base publication and its amendment 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

e reconfirmed,
e withdrawn,
e replaced by a revised edition, or

e amended.

IMPORTANT — The ‘colour inside' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this document using a colour printer.

* |IEC technical committee 50: Environmental testing, has been transformed into IEC technical ca'nmiDeQQ.umentS
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ENVIRONMENTAL TESTING —

Part 2: Tests —
Test Xc: Fluid contamination

1 Scope

This part of IEC 60068 gives a method of test which provides a standard procedure to
determine the ability of components, equipments or their constituent materials, hereinafter
referred to as specimen, to withstand accidental contact with fluids, without being unacceptably
affected.

The fluids listed in this part of IEC 60068 are representative of those commonly encountered in
operational applications. It is not intended that a specimen should be exposed to all, or even
any of them. Nor is the list intended to be complete; fluids not listed and for which a test is
appropriate should be included in the relevant specification. Guidance is given in annex A on
the choice of test fluids, specimens and severities.

These tests are not intended to demonstrate the suitability of components or equipments to
perform in continuous contact with a fluid, e.g. an immersed fuel pump. Nor are they a test to
demonstrate immunity from electrolytic corrosion.

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, any 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 editions of the normative documents indicated below. For undated references, the
latest edition of the normative document referred to applies. Members of IEC and ISO maintain
registers of currently valid International Standards.

ISO 1817:4985 2015, Rubber, vulcanized or thermoplastic — Determination of the effect of
liquids

3 Test fluid

3.1 Specification of test fluid

The relevant specification (see Clause 12) shall specify the required test fluids which shall
wherever possible be selected from the list given in Table 1. Each fluid has been specified as
being representative of a group of fluids. (See Clause A.2.) The actual composition of some of
the fluids specified in Table 1 are provided for information in Table 2 and Table 3.

The relevant specification shall also specify any additional fluids not listed in Table 1 for which
a test is required.

3.2 Precaution

Since many fluids may have flash points within the test temperature range, care should be
taken to ensure that adequate safety measures are taken to limit the possibility of fire or
explosion.
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Some fluids may themselves, or in combination with other fluids or the specimen, be toxic. Due
consideration should be given to this possibility before commencing the tests. Consultation of a

health and safety expert is strongly advised.

Table 1 — Major contaminant fluid groups and test fluids

Contaminant fluid group Test fluid Test fluid 9 ¢ Test
(See Annex A for description of reference temperature
contamination fluids including (x2°C)¢
environmental and toxicological
aspects.)
Kerosene
(turbine) fuel (a) ISO 1817:2015, Test liquid F 70
(see Table 2)
Fuels Diesel fuel
Gasoline (piston (b) ISO 1817:2015, Test liquid B 402
engine) fuel (see Table 2)
. . NATO H-520-(OM4+8)* (ON-18)
Mineral oil based (© (or as an alternative NATO H-515) 70
Phosphate ester (d) ISO 1817:2015, Test liquid 103 70
Hydraulic fluids based (synthetic) (see Table 3)
Dimethyl silicone fluid grade 10
Silicone based (e) (10 mm?/s (cSt) at 25 °C) NATO S-1714 70
(Joint Service designation ZX-42)
SAE 10W/30
Mineral based (f) NATO 0-1176 (Joint Service designation 70
Lubricating oils OMD-80-90)
Ester based () ISO 1817:2015, Test liquid 101 150
(synthetic) 9 (see Table 3)
Propan-2-ol (isopropyl alcohol);
(h) CAS No 67-63-0, 502
) ) (BS 1595-1, ASTM D770 and DIN 53245)
Solvents and cleaning fluids
(i) Denatured alcohol (methylated spirits) 23
i) Detergent 23
Inhibited ethanediol (ethylene glycol) CAS
(k) No 107-21-1 with a volume fraction of 23
80 % in water
De-icing and antifreeze fluids
Inhibited ethanediol (ethylene glycol) CAS
0] No 107-21-1 with a volume fraction of 23
50 % in water
Ethylene glycol CAS No 107-21-1
(m) (25 % urea / 25 % ethanedi()a#%ethylene 23
Runway de-icers glycol) in water)
Potassium acetate CAS No 127-822-2
(n) 50 % inhibited potassium acetate 23
in water-
Dichlorvos (DDVP) pyrethrum based,
(0) CAS No 62-73-7 23
(2 % solution in kerosene
Insecticides CAS No 8008-20-6)
D — phenothrin CAS No 26002-80-2
(p) 2% solution in kerosene 23
CAS No 8008-20-6
Coolant dielectric fluid Silicate ester dielectric heat transfer fluid 20
oolant dielectric s (see A.2.9)
! el @ (commercial product “Coolanol 25R™T” b)
Documents
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(r) Fluoroprotein foam 23
(NATO Stock #4210 99 224 6854)
Fire extinguishants
Fluoroprotein foam
(s) Aqueous film forming foam (AFFF) 23
containing fluorochemical surfactants

@ The indicated temperature exceeds the critical flash point temperature.-Expert-advice-should-be-taken-on
the conductof the test.

b Coolanol 25R™ is the tradename of a product supplied by ExxonMobil. This information is given for the
convenience of users of this document and does not constitute an endorsement by IEC of the product
named. Equivalent products may be used if they can be shown to lead to the same results.

¢ See Clauses 8,9, 10 and A.7.

4 Wherever possible the fluid given is specified in an international standard or is described by its constituent

chemicals. In some cases a NATO identification has been used in preference to a commercial
| identification. Reference to the relevant commercial literature can correlate to the NATO number with
commercially available fluids.

€ CAS No. refers to Chemical Abstracts Service Number (www.cas.org).
Table 2 — Standard simulated fuels
Content .
1ISO 1817:2015 - . o CAS Registry .
Test fluid Liquid constituents v(f;u(r?])é) Number Application
2,2,4-trimethylpentane 70 540-84-1 Liquid B is intended to
B simulate petroleum-
toluene 30 108-88-3 derived fuels without
oxygen compounds.
straight-chain paraffins v Liquid F is intended to
(C12 to C18) 80 68476-34-6 simulate diesel fuel,
F domestic heating oils
1-methylnaphthalene 20 90-12-0 and similar light
furnace oils.
Table 3 — Simulated service liquids
1SO 1817:2015, - . Content CAS Registry .
Test fluid Liquid constituents % (by mass) Number Application
di-2-ethylhexyl sebacate 99,5 122-62-3 Intended to simulate
101 synthetic diester-type
phenothiazine 0,5 92-84-2 lubricating oils.
Intended to simulate
. 7a. phosphate-ester
103 tri-n-butyl phosphate 100 126-73-8 hydraulic oils used in
aircraft.
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4 Specimen

4.1 The specimen shall be either:
a) an equipment; or
b) a component

NOTE 1 — Where size or availability of an equipment does not permit a full test, a specially selected representation
of materials, finishes and components used in an equipment may be used as a specimen.

NOTE 2 — Specimens for materials or finishes should have a minimum surface area where possible of 20 cm?2.

4.2 The relevant specification shall specify the number and type of specimens to be tested.
(See clause A.4.)

5 Cleaning

5.1 Initial cleaning

Unless otherwise specified in the relevant specification the specimen shall be thoroughly
cleaned to remove unrepresentative coatings, for example preservatives, grease or
contaminants. (See clause A.5.)

5.2 Intermediate cleaning

If sequential testing is required, the relevant specification shall specify any necessary cleaning
method.

NOTE - It is essential that cleaning methods and cleaning fluids are chosen such that they do not affect the
specimen.

5.3 Final cleaning

The relevant specification shall specify any necessary cleaning method prior to final
examination. (See clause A.5.)

6 Initial examination

6.1 The specimen shall be visually examined following initial cleaning, if required, and its
condition recorded.

6.2 The relevant specification shall specify any measurements or tests required. (See clause
A.6.)

7 Testing

7.1 Three test procedures are given in clauses 8 to 10. The relevant specification shall
specify the test or tests to be used and the order of application of the test fluids if sequential
testing is required. (See clause A.7.)

NOTE - If sequential testing is specified care should be taken that there are no synergistic effects.

7.2 The relevant specification shall specify whether the specimen is to be connected
electrically or mechanically and, if it is required to operate before, during or after the
procedure, the operating parameters shall also be defined. If an initial operating test is
specified, it shall be carried out following the initial examination.
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8 Occasional contamination (class A)

8.1 Mount the specimen in its normal operating configuration and maintain at room
temperature, or as specified in the relevant specification.

8.2 Dip, brush or spray the relevant specimen with the specified fluid which shall be
maintained at the test temperature given in table 1, or as specified in the relevant specification.
Ensure that the entire surface of the specimen is thoroughly wetted. Allow the sample to drain
naturally for 5 min to 10 min, shaking or wiping is not permitted.

8.3 Transfer the specimen into a suitable test chamber, mounted in its normal operating
configuration if important, and maintain at the test temperature for the time specified in the
relevant specification. If not specified, the parameters shall be

70°C+£2°Cfor93h+3h.

8.4 At the end of the period allow the specimen to cool to room temperature before being
subjected to final examination.

8.5 Repeat this procedure, if and as required by the relevant specification.

9 Intermittent contamination (class B)

9.1 Mount the specimen in its normal operating configuration and maintain it at room
temperature, or as specified in the relevant specification.

9.2 Dip, spray or brush the relevant specimen with the specified fluid which shall be
maintained at the test temperature given in table 1, or as specified in the relevant specification.
Ensure that the entire surface of the specimen is wetted. Repeat this procedure one or more
times as necessary to maintain all the specimen surfaces in a wetted condition for the period
prescribed in the relevant specification.

If the period is not specified it shall be three cycles each of 24 h + 1 h. Each cycle shall consist
of 8 h + 0,5 h in the fully wetted condition followed by a drain period of 16 h £ 0,5 h at ambient
temperature during which no additional wetting shall occur.

9.3 Transfer the specimen into a suitable test chamber and maintain it at the test temperature
and for the time specified in the relevant specification. If not specified, the parameters shall be

70°C+2°Cfor93h+3h.

9.4 At the end of the period allow the specimen to cool to room temperature before being
subjected to final examination.

10 Extended contamination (class C)

NOTE - This procedure is not intended to demonstrate the operation of an equipment which is normally immersed
in a fluid.

10.1 Immerse the specimen fully in the specified test fluid which shall be maintained at the
temperature and for the time stated in the relevant specification. If the temperature and/or
duration are not specified, the temperature shall be as given in table 1, and the duration shall
be 24 h+1h.

10.2 Transfer the specimen into a suitable test chamber and maintain it at the test
temperature and for the time specified in the relevant specification. If not sp@ifidutaents
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parameters shall be 70 °C £ 2 °C for 93 h £ 3 h. The fluid shall be allowed to drain off the
specimen during this period and consideration shall be given to possible safety precautions.

10.3 At the end of the period allow the specimen to cool to room temperature before being
subjected to final examination.

11 Final examination
11.1 The specimen shall be cleaned in accordance with 5.3.

11.2 Examine the specimen visually and record any change of condition from the initial
examination.

11.3 The relevant specification shall specify any measurements or tests required.
(See clause A.6.)

12 Information to be given in the relevant specification

When this test is included in the relevant specification the following details shall be given in so
far as they are applicable:

Clause/Subclause
A) teStfIUIdS 10 D8 USEA ... e 3
D) details Of SPECIMEN ... e e 4
C) cleaning procedure if FEQUITEA. .. ... i e 5
Lo )T T =Y = D= o T 14 o L S 6
€) test procedure(S) t0 DE USEA ...... i 7.1
f) order of application of fluids for sequential test if applicable ..., 7.1
g) connections and operations during the test procedure(s) if required ............ccooeeiiiiiinnnnn. 7.2
h) specimen configuration and initial temperature if other than normal operating
configuration at ro0mM tEMPEFATUIE .........iiuii e 8.1,9.1
i) test fluid temperature if other thanintable 1 ..., 8,9, 10
j) duration of fluid application/immersion and storage temperature during
FIUI @PPIICALION ..ot e 8,9, 10
k) chamber storage temperature and/or time after fluid application...................coooeeeni. 8,9, 10
1) fiNAl @XAMINATION ..o e e e e 11
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Annex A
(informative)

Guidance on the choice of test fluids and specimens

A.1 General

The test procedures detailed in this part of IEC 60068 are intended to determine the effects of
contamination by fluids on equipments. It may be appropriate to carry out a test or sequence of
tests on the equipment itself, on subsystems, components or materials, depending on the
likelihood of contamination and the possible effects arising. Fluids, application procedures and
test conditions should be chosen as far as possible to represent typical worst case real life
situations.

A.2 Contaminating fluids and their effects
A.2.1 General

| A2-11L Components and equipment may be subjected to contamination by fluids, either
through normal operation, accidental spillage or through leakage, for example from faulty pipes
or pipe joints.

‘ A2-12 The contaminating fluid may not be at an elevated temperature, but a component or

equipment may become contaminated—whie—itself whilst it is at its elevated working
temperature or it may attain such a temperature after having been contaminated. Any effect
may thus depend upon the behaviour of the contaminant at elevated temperature, for example
if it is volatile it may disappear rapidly. If it is non-volatile and oxidizes slowly, a hard residue
may remain.

A2-13 Effects which may occur include packaging failure, crazing or swelling of plastics and
rubbers, leaching of anti-oxidants and other soluble materials, seal failures, adhesion failures,
paint legend removal and corrosion.

A2-14 A number of standards exist which, although not referred to in this part of IEC 60068
in a normative capacity,-nevertheless may be used in an informative capacity by specification
writers (see Clause A.10).

A.2.2 Fuels

Fuels vary widely in composition even within the same grade and from the same source.
Hydrocarbon-based fuels will, for the most part, be of the gasoline or kerosene type. The grade
of gasoline is improved by adding aromatic or oxygen-containing compounds, but these
additives increase the effect of fuels on normally fuel-resistant material. The composition
varies with the situation on the gasoline market, with the geographical area and ¢gan change
rapidly. Gasoline may be expected to evaporate rapidly, possibly with few pcrwaneﬁmu{fgﬂlents
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effects. However, kerosene may be more persistent and damage elastomers, particularly at
elevated temperatures. Fuels do not normally affect paints and most plastics, but silicone resin
bonded boards may tend to de-laminate after prolonged exposure. Some fuels may have
additives to inhibit icing or to dissipate static charges. Where there is reason to believe that
these additives may increase the severity of the test, they may be included.

The standard fuels historically used for contamination test purposes are test liquids B and F of
ISO 1817:2015, representing gasoline and diesel/kerosene respectively. 1SO 1817:2015
recommends several test liquids of which those in ISO 1817:2015, Table A.1 represent fuels
without oxygen compounds and those of 1ISO 1817:2015, Table A.2 represent fuels with oxygen
compounds. Analytical reagent quality materials should be used in making up the test liquids.
Test liquids containing alcohol should not be used if the fuels involved are known to be free of
alcohol.

Fuels and oils can ignite and, under certain circumstances, will cause explosion. The flash
points of kerosene and gasoline are 46 °C and -18 °C respectively. The open burning of fuel
and oils will produce environmental pollution. Fuel and oils, when in contact with skin, can
promote de-fatting. Spillage of fuel and oils may result in contamination of waterways and
underground water supplies. Three hundred litres of gasoline has the capacity to produce a
surface film over 1 km?2 of water. Carcinogenic chemicals such as benzene are present in fuels;
oils often contain other toxic elements. Spillage can cause toxic pollution of waterways and
underground water supplies.

A.2.3 Hydraulic fluids

Commonly used hydraulic fluids may be of the natural or synthetic types, see A.2.4 for the
former; and may be at elevated temperatures in their working states. Phosphate ester based
hydraulic fluids are especially damaging to these materials and to paint finishes. The hydraulic
fluids used for contamination test purposes encompass mineral oil based (using NATO H-520
or NATO H-515), phosphate ester based synthetic fluids (using test liquid 103 from
ISO 1817:2015 — see ISO 1817:2015, Table A.3) and silicone based synthetic fluids (using
NATO S-1714 which are dimethyl silicone based). The latest issue of ASTM D471 indicates
that some constituents of hydraulic test fluids, common to 1SO 1817:2015, are no longer
available and suggests alternatives.

A.2.4 Lubricating oils

Mineral or synthetic-based lubricating oils may be at elevated temperatures in their working
states. Mineral oil is damaging to natural rubber but less so to synthetics such as
polychloroprene, chloro-sulphonated polyethylene and silicone rubber. Synthetic lubricants are
extremely damaging to plastics such as PVC as well as many elastomers. The lubricating oils
used for contamination test purposes encompass mineral oil (NATO 0O-1176) and synthetic oil
(using ester based test liquid 101 of ISO 1817:2015).

A.2.5 Solvents and cleaning fluids

Documents

Document Sharing Hub

Full document details: IEC 60068-2-74-2018


http://www.avadocuments.com/doc/iec-60068-2-74-2018
http://www.avadocuments.com/doc/iec-60068-2-74-2018

- 14 - IEC 60068-2-74:1999+AMD1:2018 CSV
© IEC 2018

Many areas of aircraft or vehicles may require dirt or grease removal before servicing can
begin. The test fluids given in Table 1 are representative of the solvents and cleaning fluids
utilized which can encompass denatured alcohol, isopropyl alcohol (specifically propan-2-ol)
and trans-1-2 dichloroethylene (which is a replacement for trichloroethane which has been
withdrawn because of its safety and environmental concerns). The solvents and cleaning fluids
used for contamination testing purposes also encompass a detergent cleaning compound used
on aircraft surfaces.

Propan-2-ol is flammable. Denatured alcohol is both toxic and flammable. It consists of a
mixture of approximately 95 % ethyl alcohol, 5 % methyl alcohol and minor ingredients such as
pyridine. Detergent manufactured from biodegradable phosphates, sodium sulphate and
sodium carboxy methyl cellulose is a conventional laundry substance. However, untreated
discharge of such substances into waterways may be prohibited by national regulations.

A.2.6 De-icing and anti-freeze fluids

De-icing and anti-freeze fluids may be applied, often at elevated temperatures, to the leading
edges, intakes, etc., of aircraft and may penetrate areas where they can contaminate
components and equipment. Runway de-icers are used on runways and other areas to lower
the freezing point of water. They may penetrate undercarriage and equipment bays of aircraft
as a fine mist. Such de-icing and anti-freeze fluids are based, typically, on inhibited ethylene
glycols. This document does not encompass de-icing fluids arising from the use of salt (NaCl),
for example as used on roads, because appropriate test procedures can be found in
IEC 60068-2-52:2017.

All aqueous solutions of ethylene glycol are toxic and the inclusion of urea will promote the
growth of algae. A 50 % inhibited aqueous potassium acetate solution is commercially
marketed and reputed to be a completely safe alternative to the ethylene glycols. However, its
interaction with aluminium alloys is less than satisfactory.

A.2.87 Insecticides

In the tropics equipment may be treated with insecticide sprays as a routine precaution. This
can include aircraft flying in and through the tropics. While it is unlikely that these will have a
directly adverse effect on components or equipment, it may be necessary to make exploratory
tests using a proprietary insecticide. The insecticides used for test purposes are: DDVP
(dichlorvos pyrethrum based, 2 % solution in kerosene) and d-phenothrin 2 % solution in
kerosene.

Most insecticides may be considered toxic to man. If the delivery medium for the insecticide is
a kerosene type (fuel/oil) spray or mist, many of the features referred to for fuels above will
also apply.
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A.2.98 Coolant dielectric fluids

Coolant dielectric fluids are used as thermal transfer liquids to assist cooling of certain
equipment. They are usually based on silicate ester materials, and their effects on materials
may be considered to be similar to the phosphate ester hydraulic fluids, although not quite as
severe. The coolant dielectric fluid historically used for contamination evaluation purposes is
the commercial product “Coolanol 25RT™M” which is a silicate ester fluid. Phosphate ester
hydraulic fluids are no longer in use in some countries.

In the event of fire or leakage of silicate ester fluids onto a hot surface, they will emit fumes
that are irritating, noxious and possibly toxic. The most recent coolants are based on
polymerised alpha olefines which are both non-toxic and generally inert.

A.2.209 Fire extinguishants

Halon (chlorobromofluorohydrocarbon) or similar compounds are likely to be used on aircraft,
but are short-lived. Ground-based extinguishants are aqueous foams derived from fluoro
chemicals or fluoroproteins. Their effects will be mainly due to water or build up of trapped
residues. The necessity for testing with these products will only be required if there is a need to
maintain equipment operation after release of the extinguishant. The extinguishant that may be
considered for test purposes are: protein (NATO Stock #4210 99 224 6855), fluoroprotein foam
(NATO Stock #4210 99 224 6854) and aqueous film forming foams (AFFF) containing
fluorochemical surfactants.

A.3 Selection of test fluids
A.3.1 Standard test fluids

A.3.1.1 Test results obtained from a number of sources over a considerable period of time
have shown clearly that, in many cases, widely varying results can be obtained when using
fluids which are used in service. The practice of specifying fluids based on performance criteria
rather than their constituents can mean variations in test results between batches of the fluid
obtained from different manufacturers, or even from the same manufacturer.

A.3.1.2 For this reason this part of IEC 60068 recommends the use, wherever possible, of
"standard test fluids" which are specified by their constituents and contain the chemicals which
may be found in commonly used fluids. The chemical constituents of the test fluid are
considered to be those which are most likely to affect the performance of the test specimen
and can be considered as "worst case" examples for each particular test fluid group category.

A.3.2 Non-standard test fluids

A.3.2.1 Table 1 lists commonly used fluids in groups and recommends representative test
fluids for each group. Where equipment may be exposed to fluid types which are not covered
by the table or where specific test fluids are considered to be necessary, the relevant
specification should identify the particular fluid required.
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A.3.2.2 Many fluids contain additives for various reasons and all the variations and
permutations cannot be practicably covered in a test schedule. Due consideration should be
given to the possible effects of these materials.

A.3.3 Fluid changes

A.3.3.1 Service grades of fluids are liable to be changed or modified with the development of
new formulations and equipment demands. Some may subsequently be found undesirable for
use on environmental or health and safety grounds. Some changes to table 1 may therefore be
necessary in the future.

A.3.3.2 Specification writers should attempt to apply the basic principles of this part of
IEC 60068 in specifying representative test fluids from table 1 and by investigating the
chemical composition of service grades and selecting those considered most aggressive to the
product.

A.4 Specimen

A.4.1 Selection of the specimen is dependent upon a number of factors. At the early design
stage it is more appropriate to test materials and representative parts or finishes for which test
fluid performance data is not available. At the equipment qualification approval stage it is more
suitable to test the equipment or a representative assembly. It should be noted that some or all
of these tests may need to be repeated if changes are made to materials, finishes, components
or where the contaminating fluid environment is known to have changed. When components
and materials are to be tested it is more appropriate to use a fresh specimen for each specified
test fluid.

A.4.2 When an equipment is to be tested, realism, cost and availability of specimens may
require that test fluids are applied sequentially (see A.5.2).

A.5 Order of test and cleaning

A.5.1 When a separate specimen is specified for each fluid, only the initial cleaning (see 5.1)
applies, if specified.

A.5.2 When more than one fluid is to be applied to a specimen, the relevant specification
writer should consider the following:

a) the need to assess the effect of individual fluids;

b) the possibility of synergistic effects from applying successive fluids;

c) if the order of exposure to fluids in service life is known, or if the order of exposure to fluids
recognized as having synergistic effects is known and is possible in service life, then this
order should be specified;

d) whether the specimen should be cleaned between or after tests.

NOTE — Choice of cleaning fluid should clearly not result in further contamination. Some of the specified test fluids
may be used as a cleaning fluid (e.g. aviation fuel, solvents, cleaning fluids), otherwise a fluid known to be used in
normal cleaning procedures should be used.

A.6 Examination
Visual examination is essential for all specimens. A knowledge of the specimens and its

application is necessary in order to specify whether measurements are required and at what
point in the test procedure.
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A.7 Test severities

A.7.1 Three test procedures are specified in clauses 8 to 10 and their titles are intended to
assist in the choice of the most appropriate test.

For guidance, the procedures are intended to cover the following situations:

"occasional" where it is anticipated that contamination will occur in extraordinary or unusual
circumstances, for example once or twice a year;

"intermittent” where it is anticipated that the risk of contamination is likely to be significantly
more frequent than "occasional" during normal operations, for example in regions close to filler
caps of tanks and reservoirs or items to which cleaning fluid is regularly applied;

"extended" where it is considered that the item could be thoroughly but accidentally exposed
for long periods.

It follows that a different procedure may be appropriate for different test fluids, depending upon
the service/maintenance application, if known.

A.7.2 In most cases, the highest temperature at which contamination is likely to occur should
be chosen as the test temperature, unless design assessment indicates that penetration, for
example through inadequate seals, is more probable at sub-zero temperatures. The test
temperature should also take account of the liquid range of the contaminant, and possible
hazards from vapours at high temperatures. If actual peak exposure temperatures are not
known, the temperature given in table 1 should be used.

A.7.3 Where practicable, the duration of the test should equate to realistic times. Where this
is not practicable, the test durations given in clauses 8 to 10 should be used.

A.8 Method of application

The method of application should be chosen to represent the worst case treatment of the
material.

A.9 Performance evaluation

If required, the specimen may need to be operated during the test. However, in many instances
it would be acceptable to operate the specimen on completion of the test, or the sequence of
tests of which this is a part.

A.10 Reference documents

ISO 175:1981, Plastics — Determination of the effects of liquid chemicals, including water

ISO 6072:1986, Hydraulic fluid power — Compatibility between elastomeric materials and fluids
ISO 6743 (all parts), Lubricants, industrial oils and related products (Class L) — Classification
ISO/TR 7620:1986, Rubber materials — Chemical resistance

ISO 8174:1986, Ethylene and propylene for industrial use — Determination of acetone,
acetonitrile, propan-2-ol and methanol — Gas chromatographic method
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