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PREFACE

This Standard was prepared by the Standards Australia Committee EL-026, Protective
Enclosures and Environmental Testing for Electrical/Electronic Equipment.

The objective of this Standard is to provide the electrotechnology industry with a complete set
of environmental test procedures published as a series under AS 60068 Environmental testing.
This Standard is Part 2.44 of that series.

This Standard is identical with, and has been reproduced from, IEC 60068-2-44:1995,
Environmental testing — Part 2-44: Tests—Guidance on test T: Soldering including
Corrigendum 1:1995.

As this Standard is reproduced from an International Standard, the following applies:

(a) Its number does not appear on each page of text and its identity is shown only on the
cover and title page.

(b) In the source text ‘this international standard’ should read ‘this Australian Standard’.
(c) A full point should be substituted for a comma when referring to a decimal marker.
(d)  Any French text on figures should be ignored.

In this Standard, the following print types are used:

- requirements proper: in arial type;

— test specifications: in italic type;

— explanatory matter: in smaller arial type.

Any international Standard referenced should be replaced by an equivalent Australian Standard
when one is available. The availability of equivalent Australian Standards can be determined
either from the Standards Australia catalogue or from the Standards Australia website
(www.standards.com.au).
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SECTION ONE - GENERAL

1 Scope

The purpose of this International Standard is to provide background information and
recommendations for writers of specifications containing references to IEC 60068-2-20,
IEC 60068-2-54 and IEC 60068-2-58.

2 Normative references

The following normative documents contain provisions which, through reference in this text,
constitute provisions of this part of IEC 60068. At the time of publication of this standard, the
editions indicated were valid. All normative documents are subject to revision, and 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. Members of
IEC and ISO maintain registers of currently valid International Standards.

IEC 60068-2-20: 1979, Environmental testing — Part 2: Tests — Test T: Soldering
Amendment 2 (1987)

IEC 60068-2-54: 1985, Basic environmental testing procedures — Part 2: Tests — Test Ta:
Soldering — Solderability testing by the wetting balance method

IEC 60068-2-58: 1989, Environmental testing — Part 2: Tests — Test Td: Solderability,
resistance to dissolution of metallization and to soldering heat of Surface Mounting Devices
(SMD)

Series IEC 60249, Base materials for printed circuits

IEC 60326-2: 1990, Printed boards — Part 2: Test methods

SECTION TWO - GENERAL PRINCIPLES

3 Introduction

The conditions on which the ease of making and the reliability of a soldered joint depend may
be classified in three groups as follows:

a) The joint design, determined by the choice of the two metallic elements to be joined
(their shape, size, composition, etc.) and of the assembly method (relative position,
initial fastening, etc.).
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b) The wettability of the surfaces to be joined.

C) The conditions adopted for the soldering operation (temperature, time, flux, solder alloy,
equipment, etc.).

The choice of conditions of classes (a) and (c) concerns the manufacturer of equipment or
subassemblies, who shall know the importance of each of the conditions and the limits of their
variation. Condition (b) depends for the most part on the component manufacturer, except in
cases of unusual handling or storage conditions by the equipment manufacturer. The
wettability of surfaces needs to be defined with whatever degree of precision is necessary to
allow the equipment manufacturer to choose conditions of classes (a) and (c) appropriate to
that wettability. On the other hand, components of satisfactory surface quality will not
necessarily prevent rejectable joints arising from faults in joint design or joining conditions.

This often complex overlapping of responsibility between component manufacturers and
equipment manufacturers creates a need to be able to define with considerable precision the
wettability of component terminations or, more generally, the solderability of components.

4 Solderability of components and wettability of their terminations

It is not sufficient that an electronic component should have terminations that are suitable for
soldering (capable of being wetted by molten solder). For mass-soldering operations it shall
fulfil three other requirements:

a) it shall possess thermal characteristics (‘thermal demand”) small enough for a
temperature sufficiently higher than the liquidus of the solder alloy used, to be reached
and maintained for the length of time for wetting to occur,

b) it shall withstand without short-term or long-term change the thermal stresses
associated with the soldering cycle (including rework and possible repair by soldering
iron);

c) it shall withstand without short-term or long-term damage the mechanical and chemical
stresses accompanying cleaning operations for the removal of flux residues. Cleaning
considerations are not emphasized in this Guide.

Thus certain electronic components containing lubricated mechanical parts (e.g. switches), or
being unsealed are sensitive to contamination (e.g. relays, potentiometers), or containing a
plastics material with poor heat resistance (e.g. certain capacitors with thermoplastic
dielectric), shall be excluded from mass-soldering operations because of their inability to
withstand one or more of the stresses associated with the process.

For these reasons careful distinction must be made between the solderability of the
component, which refers to the total suitability for industrial soldering, and the wettability of
the termination, which refers only to the ease of coating the termination with solder.

Unfortunately, these concepts are often confused in ordinary language, and such confusion
can prevent smooth running of production.

Furthermore, unsuitability of a component for soldering under the general conditions specified
(see clause 6) does not mean that its terminations cannot be soldered to a printed circuit
board or other support; it means only that it is necessary to take special precautions
depending on the condition it does not satisfy, such as having thermally sensitive insulation,
or incompatibility with some or all solvents. Only defective wettability of the terminations
prevents the use of soldering for mounting the component; this quality is of prime importance,
but does not exclude consideration of the others.

The standardized tests referred to here are all directed to simulating some part of the effects
of this set of conditions.
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The appropriate choice of a group of these tests, in conjunction with electrical and mechanical
measurements, allows one to answer the question, “Is this component solderable by the
methods normally used in electronics?”. This is one of the questions which the equipment
manufacturer shall ask himself before putting a component on a soldering line.

The principle of each standardized test and the degree of information it supplies are defined
in clause 5.

In this way the component specifier can, in full knowledge of the reasons, select the number
and type of tests needed to establish the behaviour of the component during soldering; and
the requirements that he will lay down in every case reflect the general requirements of the
method of manufacture.

Similarly, the person conducting the tests will appreciate the degree of information they will
give him.

5 Place of solderability in environmental testing

In previous sections the exact significance of the tests has been examined to show how they
may be used to answer the question, “Is this component solderable in practice by normal
methods?”.

The reply can be as discriminating as necessary; the tools for making the necessary
distinctions exist. But this question, however important, is never the only one.

Solderability is but one element in the characterization of a component; performance,
robustness, expected life, etc., also play a part.

If the sequence of tests is not specifically covered in solderability test specifications, the
result can be influenced by the conditions the component has encountered during previous
tests.

Therefore, it is necessary to be very careful in placing the solderability tests in the test
sequence.

Neglect of this may produce false results for solderability, and may equally falsify the results
of other tests on component characteristics.

Examples:

- if, in a sequence of tests, a long-term damp heat or corrosion test is required
before a wettability test, a component could be rejected even if, had it been tested
as received, the wettability would have been perfectly acceptable.

Certainly, in practice, electronic components are always soldered in place in the
equipment before experiencing the environments simulated by damp heat or salt
spray;

- conversely, if the resistance to soldering heat Test Tb is applied before the
robustness of terminations test, intended quite correctly to simulate the mounting
of the component on the board, sealing faults which could be caused by the latter
test will not be subjected to the thermal shock, whereas in practice the cumulative
mechanical and chemical stresses might prove fatal to the component.

The following general principles may be stated:

1) Wettability tests may be preceded only by non-destructive tests and such accelerated
ageing as may be specified (see clause 8).
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