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NATIONAL FOREWORD

The adoption of the IEC Standard as a Malaysian Standard was recommended by the
Working Group on Environmental Testing for Electrical and Electronic Equipment under the
authority of the Industry Standards Committee on Electrotechnical-2.

This Malaysian Standard is identical with IEC 60068-2-51:1983, Environmental testing - Part
2-51: Tests - Test Z/BFc: Combined dry heat/vibration (sinusoidal) tests for both heat-
dissipating and non-heat-dissipating specimens, published by the International
Electrotechnical Commission (IEC). However, for the purposes of this Malaysian Standard,
the following apply:

a) in the source text, "this International Standard" should read "this Malaysian Standard";

b) the comma which is used as a decimal sign (if any), to read as a point;

C) the basis IEC 60068-2-51 is printed in English and French languages. However, only
the English version is retained for this Malaysian Standard; and

d) reference to International Standards should be replaced by equivalent Malaysian

Standards as follows:

Referenced International Standards

IEC 68-1, Environmental testing - Part 1:
General and guidance

IEC 68-2-2, Part 2: Test B: Dry heat

IEC 68-2-6, Part 2: Tests - Test Fc and
guidance: Vibration (sinusoidal)

IEC 68-2-14, Part 2: Test N: Change of
temperature

IEC 68-2-47, Environmental testing - Part
2: Tests - Mounting of components,
equipment and other articles for dynamic
tests including shock (Ea), bump (Eb),
vibration (Fc and Fd) and steady-state
acceleration (Ga) and guidance

Corresponding Malaysian Standards

MS IEC 60068-1, Environmental testing -
Part 1: General and guidance

IEC 60068-2-2, Basic environmental testing
procedures -Part 2: Test B: Dry heat

MS IEC 60068-2-6, Environmental testing -
Part 2: Tests - Test Fc: Vibration
(sinusoidal)

MS IEC 60068-2-14, Basic environmental
testing procedures - Part 2: Tests - Test N:
Change of temperature

MS IEC 60068-2-47, Environmental testing -
Part 2-47: Test methods - Mounting of
components and other articles for vibration,
impact and similar dynamic tests

© STANDARDS MALAYSIA — All rights reserved
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NATIONAL FOREWORD (continued)

IEC 68-3-1, Part 3: Background information MS IEC 60068-3-1, Basic environmental

- Section One - Cold and Dry Heat Tests testing procedures - Part 3: Background
information - Section One: Cold and dry
heat tests

Compliance with a Malaysian Standard does not of itself confer immunity from legal
obligations.

NOTE. IDT on the front cover indicates an identical standard i.e. a standard where the technical content, structure,
wording (or is an identical translation) of a Malaysian Standard is exactly the same as in an International Standard or
is identical in technical content and structure although it may contain the minimal editorial changes specified in clause
4.2 of ISO/IEC Guide 21-1.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

BASIC ENVIRONMENTAL TESTING PROCEDURES -

Part 2: Tests —
Test ZIBFc: Combined dry heat/vibration (sinusoidal) tests
for both heat-dissipating and non-heat-dissipating specimens

FOREWORD

The formal ,decisions or agreements of the IEC on technical matters, prepared by technical committees on
which all the National Committees having a special interest therein are represented, express, as nearly as
possible, an international consensus of opinion on the subjects dealt with.

They have the form of recommendations for international use and they are accepted by the National
Committees in that sense.

In order to promote international unification, the IEC expresses the wish that all National Committees should
adopt the text of the IEC recommendation for their national rules in so far as national conditions will permit. Any
divergence between the IEC recommendation and the corresponding national rules should, as far as possible,
be clearly indicated in the latter.

PREFACE

This standard has been prepared by IEC technical committee 50: Environmental testing.

A draft was discussed at the meeting held in The Hague in 1975. As a result of this meeting, a

draft,

Document 50(Central Office)181, was submitted to the National Committees for

approval under the Six Months' Rule in July 1977.

Amendments, Document 50(Central Office) 192, were submitted to the National Committees
for approval under the Two Months' Procedure in December 1981.

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

The National Committees of the following countries voted explicitly in favour of publication:

Australia
Austria

Belgium

Brazil
Czechoslovakia
Denmark

Egypt

Finland

France

German Democratic Republic
Germany
Hungary

Israel

Japan

Netherlands

Norway

Poland

Romania

South Africa (Republic of)
Spain

Sweden

Switzerland

Turkey

Union of Soviet

Socialist Republics
United Kingdom

United States of America
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BASIC ENVIRONMENTAL TESTING PROCEDURES

Part 2: Tests — Tests Z/BFc: Combined dry heat/vibration (sinusoidal) tests
for both heat-dissipating and non-heat-dissipating specimens

INTRODUCTION

i) General

This standard deals with combined dry heat/vibration (sinusoidal) tests applicable both
to heat-dissipating and non-heat-dissipating specimens. It is basically a combination of
Test Fc: Vibration (Sinusoidal) (IEC Publication 68-2-6) and Tests B: Dry Heat (IEC
Publication 68-2-2).

The procedures are limited to the case of specimens which reach temperature stability
during exposure to high temperature conditions.
ii) Vibration
The vibration test involved is basically equivalent to Test Fc. One or more of the
endurance procedures of Test Fc may be applied. A vibration response investigation after
endurance conditioning is not included in this combined test.
iii) Temperature

Temperature conditions for testing heat-dissipating specimens are intended to subject
the specimen to thermal stresses in a manner equivalent to that in free air conditions.

Because of the difficulties in simulating the effect of free air conditions in a test
chamber combined with a vibrator, forced air circulation is normally used for this test.
Monitoring is made on the hottest surface point of the specimen. The monitoring point
and the monitoring temperature are determined by subjecting the specimen to free air
conditions with specified ambient temperature before conducting the test.

iv) Related documents
Publication 68: Basic Environmental Testing Procedures.
Publication 68-1: Part 1: General and Guidance.
Publication 68-2-2: Part 2: Tests B: Dry Heat.
Publication 68-2-6: Part 2: Test Fc and Guidance: Vibration (Sinusoidal)
Publication 68-2-14: Part 2: Test N: Change of Temperature.

Publication 68-2-47: Part 2: Mounting of Components, Equipment and Other Articles
for Dynamic Tests including Shock (Ea), Bump (Eb), Vibration (Fc
and Fd) and Steady-state Acceleration (Ga) and Guidance.

Publication 68-3-1: Part 3: Background Information, Section One - Cold‘and‘ Dry
Heat Tests.
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1. Object

To provide a standard test procedure to determine the suitability of heat-dissipating
and non-heat-dissipating components, equipment or other articles for use, storage and
transportation under conditions of high temperature combined with vibration.

2. General description

This test is a combination of Tests B: Dry heat, and Test Fc: Vibration (Sinusoidal).

Note. — Tests Bb and Bd require that during the heating and cooling phases of temperature conditioning the
rate of change of temperature does not exceed ! K/min averaged over a period of 5 min. The
maximum rate of change of temperature of 1 K/min does not apply to specimens which are capable of
withstanding thermal shock, that is specimens which are normally subjected to Test Ba and are capable
of withstanding rapid change of temperature Test Na or Nc. For these specimens, chambers capable of
maintaining the conditions specified for Test Ba or Bc (sudden change of temperature) may be used.

Unless the Tests B and Fc have been performed (and the results recorded) a vibration
test under laboratory temperature conditions is first performed and the specimen is then
subjected to the high temperature until temperature stability has been reached, after
which it is subjected to the combination of vibration and high temperature. Test profiles
are shown in Figures 1 and 2, pages 20 and 21.

The vibration environment could be one or more of the following:

a) endurance by sweeping;

b) vibration response investigation plus endurance at those frequencies derived from the
vibration response investigation;

¢) endurance at pre-determined frequencies.

3. Description of test apparatus

3.1 Test chamber conditions

3.1.1 Testing of non-heat-dissipating specimens

The test chamber shall comply with the requirements given in Test Ba or Bb as
appropriate (see note to Clause 2).

3.1.2 Testing of heat-dissipating specimens

The selection of the temperature monitoring point and the determination of the
monitoring temperature can be made either in:

a) a chamber, normally provided with forced air circulation, capable of simulating the
effects of ‘“free air” conditions at high temperature and complying with the
requirements given in Clause 36 of IEC Publication 68-2-2 concerning Test Bd, or

b) a chamber or room such that the specimen is protected from disturbing influences,
such as sunlight and draughts (see Sub-clause 5.1.2).
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The chamber used for the test shall normally include forced air circulation and shall
comply with the requirements given in Clause 25 of IEC Publication 68-2-2 concerning
Test Bc and Clause 36 concerning Test Bd (see note to Clause 2).

3.2 Requirements for the vibration system

3.2.1 Mounting

The requirements on mounting given in Test Fc shall be applied. However, should the
temperature of the upper surface of the table differ from the ambient temperature of the
chamber because the test specimen is heat-dissipating, the mounting of the specimen to
the table shall have a low thermal conductivity such that, for all practical purposes,
thermal isolation is achieved. '

Notes 1. — Test Fc (fifth edition) refers to IEC Publication 68-2-47 for mounting requirements and includes
guidance on mounting for specimens normally mounted on isolators.

2. — Care should be taken in introducing a thermal isolating device that it makes no significant change in
the dynamic behaviour of the specimen and of its mounting within the frequency range of the test.

3.2.2 Vibration system

The vibration system shall comply with the requirements given in Test Fc.

4. Severities

The severities of vibration levels, frequency ranges and durations shall be chosen from
the list given in Test Fc. The temperature values shall be chosen from the lists given in
Tests B.

The endurance conditioning starts from the point where temperature stability of the
specimen has been reached.

5. Selection of temperature monitoring point and determination of monitoring temperature
(applies to heat-dissipating specimens only)

5.1- Specimens without artificial cooling

5.1.1 Using a chamber capable of simulating the effects of ‘free air conditions” at high
temperatures

5.1.1.1 The specimen shall be placed in a chamber with the characteristics given in Item a)
of Sub-clause 3.1.2 and be switched on.

5.1.1.2 The ambient temperature of the chamber shall then be adjusted to the value
appropriate to the degree of severity and time shall be allowed for the specimen to reach
temperature stability.

Notes 1. — Ambient temperature is defined in Sub-clause 4.6 of IEC Publication 68-1.
2. — The temperature stability is defined in Sub-clause 4.8 of IEC Publication 68-1.
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5.1.1.3 The hottest point of the test specimen which is exposed to the surrounding air shall
be determined” and selected as the temperature monitoring point and shall, whenever
possible, be identified in the relevant specification. The temperature of this point shall be
noted and used as the monitoring temperature.

Notes 1. — If the specimen has more than one operational mode giving rise to different surface temperatures,
the determination of the monitoring point and the monitoring temperature is normally made with the
operational mode causing the highest temperature.

2. — The determination of the temperature monitoring point may be very expensive, for example in the

case of large specimens with a complex structure, it is recommended, and particularly in such cases,
that the temperature monitoring point be indicated in the relevant specification.

5.1.2  Using a chamber or room capable of simulating the effects of “free air conditions” only at
laboratory temperature

If a chamber capable of simulating the effects of free air conditions at high
temperatures is not available, the selection of the temperature monitoring point and the
determination of the monitoring temperature may be made at laboratory temperature,
using the following procedure.

5.1.2.1 The specimen shall be placed in a chamber or room with the characteristics given in
Item b) of Sub-clause 3.1.2 and switched on.

5.1.2.2 Time shall then be allowed for the specimen to reach temperature stability. The hottest
point of the test specimen which is exposed to the surrounding air shall be determined
and selected as the temperature monitoring point.

The temperature of this point and the ambient temperature of the chamber or room
shall be measured.

5.1.2.3 The monitoring temperature for the test is then determined by use of the nomogram in
Appendix B of TEC Publication 68-2-2.

5.2 Specimen with artificial cooling

5.2.1 For general precautions, terminology etc., see the corresponding clauses in Test Bd.

5.2.2 Cooling system “isolated” from the chamber

The temperature monitoring point and monitoring temperature shall be determined in
accordance with Sub-clause 5.1.1. The alternative method given in Sub-clause 5.1.2 cannot
be used in this case.

5.23 Cooling system ‘“not isolated” from the chamber

The determination of the temperature monitoring point and the monitoring temperature
shall be made in accordance with Sub-clause 5.2.2 with the exception that the point
where the air of the chamber enters into the specimen should be the temperature
monitoring point and the temperature measured there should be the monitoring
temperature.

6. Pre-conditioning

The relevant specifications may call for pre-conditioning.
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7. Initial measurements

The specimen shall be visually inspected and electrically and mechanically checked as
required by the relevant specification.

8. Conditioning

The relevant specification shall state the axis (axes) in which the specimen shall be
vibrated. When more than one axis is specified the whole conditioning process shall be
repeated for each specified axis. '

If the specimen is fitted with a cooling device, specified cooling conditions shall be
applied during the parts of the conditioning periods when the specimen is functioning.

If Tests B and Fc have not been carried out and the results recorded, then the
procedures given in Sub-clauses 8.1 and 8.2 shall be followed.

8.1 Application of vibration at laboratory temperature

The specimen is mounted on the vibration table. If required by the relevant
specification, the specimen is switched on.

After temperature stability has been reached, vibration of specified level is applied and
if required by the relevant specification a functional check is made.

In the event of endurance by sweeping being specified, one sweep cycle of the
specified frequency range shall be performed.

In the event of endurance at frequencies derived from the vibration response
investigation being specified, one sweep cycle of the specified frequency range shall be
performed during the response investigation. The vibration amplitude shall be as
prescribed for the testing at frequencies derived from the vibration response investigation.

Note. — In order to simplify the vibration response investigation at high temperature, it may be appropriate to
study responses in connection with the sweep test at laboratory temperature.

In the event of endurance at pre-determined frequencies being specified, a dwell at the
specified frequencies of prescribed amplitude shall be performed. The duration shall be
short compared to the specified test duration.

8.2 Application of high temperature without vibration

8.2.1 For the testing of non-heat-dissipating specimens

The temperature of the chamber is raised to the specified test value and time allowed
for the specimen to reach temperature stability.

8.2.2 For the testing of heat-dissipating specimens

With the specimen switched on, the temperature of the chamber is raised to a value
where the temperature of the monitoring point is within 2 K of the monitoring
temperature determined in Clause 5.
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8.2.3 After temperature stability has been reached, a functional check is made if required by

the relevant specification.

Note. — If the specimen has more than one operational mode giving rise to different surface temperatures this
functional check should be made with the operational mode causing the highest temperature at the
monitoring point.

8.3 Application of vibration and temperature

8.3.1 After temperature stability has been reached in accordance with Sub-clause 8.2, vibration

is then applied to the specimen at the specified level and duration. The relevant
specification shall state whether the specimen shall be switched on and functioning
during this test.

8.3.2 The relevant specification shall state which procedure(s) described in Test Fc is to be

employed:
a) endurance by sweeping;

b) endurance at frequencies derived from the vibration response investigation. This
requires a vibration response investigation to be carried out prior to the endurance
conditioning; a vibration response investigation at the completion of the conditioning
is not required, but may be recommended. In this case, the detail specification for the
specimen should indicate this. The driving frequency shall, during the endurance
conditioning, be so adjusted that a maximum response is obtained;

¢) endurance at pre-determined frequencies.
Note. — If the relevant specification calls for the functioning of a series of operational modes causing different

surface temperatures, the ambient temperature should be held at the level attained in that part of the
test described in Sub-clause 8.2.

8.3.3 The vibration is then discontinued. If the specimen was switched on and functioning

9.

10.

I1.

during the conditioning, it shall now be switched off. The specimen shall remain in the
chamber and the temperature shall be slowly lowered to a value within the limits of
standard atmospheric conditions for testing. At the end of this period, the specimen shall
be subjected to the recovery procedure in the chamber or otherwise as specified in the
relevant specification.

Intermediate measurements

See Tests B.

Recovery

See Tests B.

Final measurements

The specimen shall be visually inspected and electrically and mechanically checked as
-required by the relevant specification.
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12. Criteria of failure

The criteria of failure shall be described in the relevant specification.

13. Information required in the relevant specification

When this test is included in the relevant specification, the details required to be given
for Tests B and Fc, including the following, shall be given as far as they are applicable:

a) rate of change of temperature: sudden (Test Ba or Bc) or gradual

(Test Bb or Bd)
b) details of mounting and/or supports

¢) severity: temperature, vibration amplitude, test
frequency range or pre-determined frequencies

d) pre-conditioning

e) initial measurements

f) axis (axes) of vibration

g) state of specimen during conditioning
h) functional check

i) vibration test procedure (endurance by sweeping,
frequencies, at predetermined frequencies)

Note. — See option permitted by Item b) in Sub-clause 8.3.2.

J) recovery if non-standard
k) measurements and loading during conditioning
I) final measurements

m) criteria of failure

duration and

at response

Clause
or sub-clause

3.2.1

~N N b

8, 8.1, 8.3.1
8.1, 83.1

83.2

10

11
12
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