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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ENVIRONMENTAL TESTING -

Part 2-58: Tests — Test Td: Test methods for solderability,
resistance to dissolution of metallization and to
soldering heat of surface mounting devices (SMD)

FOREWORD
The International Electrotechnical Commission (IEC) is a worldwide organization fg dizatiQn comprising
all national electrotechnical committees (IEC National Committees). o promote
international co-operation on all questions concerning standardization in the etect Iec onic\jelds. To
this end and in addition to other activities, IEC publishes International Q o al Spegifications
Technical Reports, Publicly Available Specifications (PAS) and Guijdes “IEC
Publication(s)”). Their preparation is entrusted to technical committees; ah i Htee interested
in the subject dealt with may participate in this preparatory work: \ governmental and non-
governmental organizations liaising with the IEC also part|C|pate i i . collaborates closely
with the International Organization for Standardization (ISO 8\ Wi ditions determined by

agreement between the two organizations.

The formal decisions or agreements of IEC on technical matiers S possible, an international
consensus of opinion on the relevant subjects since nittee has representation from all
interested IEC National Committees

IEC Publications have the form of recom and are accepted by IEC National
Committees in that sense. While all reasonable effqrts \ t re that the technical content of IEC
Publications is accurate, IEC cannot be i the way in which they are used or for any

misinterpretation by any end user.

the latter.

IEC provides no jmarki g proce its approval and cannot be rendered responsible for any
equipment decl i ication.

All users should e re 2 e S iti i ication.

No liability shall attack to i f , employees, servants or agents including individual experts and
members of its t i C National Committees for any personal injury, property damage or
other damage, of 8 3 y whether direct or indirect, or for costs (including legal fees) and
expenses apising. oWt of the\ publication, use of, or reliance upon, this IEC Publication or any other IEC

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
ot be held responsible for identifying any or all such patent rights.

International Standard |IEC 60068-2-58 has been prepared by IEC technical committee 91:
Electronics assembly technology.

This edition includes the following significant technical changes with respect to the previous
edition:

expansion of the scope so that it includes lead-free solder alloy in addition to the existing
tin-lead eutectic or near eutectic solder alloy (the structure of the document has been
changed accordingly);

addition of the definitions of "solderability" and "resistance to soldering heat" for SMDs;

specification of the reflow temperature profiles for the resistance to soldering heat using
lead-free solder;

addition of an Annex C enabling a quick overview of the test conditions.
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The text of this standard is based on the following documents:

FDIS Report on voting
91/447/FDIS 91/459/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 2.

The committee has decided that the contents of this publication will remain_unchanged until
the maintenance result date indicated on the IEC web site under "http: store.iec.ch" in
the data related to the specific publication. At this date, the publication @iN

* reconfirmed;

e withdrawn;

+ replaced by a revised edition, or
+ amended.

A bilingual version may be issued at a later date.

O
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ENVIRONMENTAL TESTING -

Part 2-58: Tests — Test Td: Test methods for solderability,
resistance to dissolution of metallization and to
soldering heat of surface mounting devices (SMD)

1 Scope and object

This part of IEC 60068 outlines test Td, applicable to surface mounting devices (SMD), which
are intended to mount on substrates. This standard provides the stand procedures for
solder alloys containing lead (Pb) and for lead-free solder alloys.

of soldering heat to lead-free solder alloys.

This standard provides standard procedures for determin
metallization (see B.3.3) and resistance of soldering
or near eutectic tin lead solders.

The procedures in this standard include the solde and reflow method. The
solder bath method is applicable ta the\ St i soldering and the SMD
designed for reflow soldering when\the\so0 ipping) method is appropriate.
The reflow method is applicable to the S¥ i y ow solderlng to determme the

of IEC 61191-2 using each of the soldering
methods specifig 30N , test methods are provided to ensure that the
component bod al veatMoad to which it is exposed during soldering.

the edition cited applies. For undated references, the latest edition
of the referencey (including any amendments) applies.

IEC 60068-1:1988 ~Ervironmental testing — Part 1: General and guidance

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

IEC 60194:1999, Printed board design, manufacture and assembly — Terms and definitions
IEC 60749-20:2002, Semiconductor devices — Mechanical and climatic test methods -
Part 20: Resistance of plastic-encapsulated SMDs to the combined effect of moisture and

soldering heat

IEC 61190-1-1:2002, Attachment materials for electronic assembly — Part 1-1: Requirements
for soldering fluxes for high-quality interconnections in electronic assembly

IEC 61190-1-2:2002, Attachment materials for electronic assembly — Part 1-2: Requirements
for solder pastes for high-quality interconnections in electronic assembly
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IEC 61190-1-3:2002, Attachment materials for electronic assembly — Part 1-3: Requirements
for electronic grade solder alloys and fluxed and non-fluxed solid solders for electronic
soldering applications

IEC 61191-2:1998, Printed board assemblies — Part 2: Sectional specification — Requirements
for surface mount soldered assemblies

IEC 61249-2-7:2002, Materials for printed boards and other interconnecting structures —
Part 2-7: Reinforced base materials clad and unclad — Epoxide woven E-glass laminated
sheet of defined flammability (vertical burning test), copper-clad

IEC 61760-1:1998, Surface mounting technology — Part 1: Standard method for the
specification of surface mounting components (SMDs)

3 Terms and definitions

For the purposes of this document, the terms and definitio 60068-1,

IEC 60068-2-20, IEC 60194, as well as the following apply.

3.1
solderability

ability of SMD to withstand the higkest npera
soldering process, within i > ature) rangs

4 Grouping of solderi g ing lead-free solder alloys

The melting temp;a e_solder alloys selected currently for industrial processes
are significantly d T e Sn-Pb solder alloy. Moreover, the melting
temperatures of fead aldex alloys are different from each other but can be clustered in
groups.

According bility of the SMD to withstand the typical temperature and dwell time
condition e exposure to the processes using the selected lead-free alloys, the
following groups of spld€ring processes outlined in Table 1 are given as a a guideline for

selecting the severities for the wetting and resistance tests against the specified soldering
heat:
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Table 1 — Grouping of soldering processes related to lead-free solder alloys

Group Typical process temperature Alloys
Flow soldering Reflow soldering (examples)
1
--------- 170 °C - 210 °C Sn-Bi
Low temperature
2 Sn-Zn-Bi
Medium | T 210 °C -235°C Snz
temperature n-Zn
3 Sn-Ag
Medium-high 245 °C - 255 °C 235 °C - 250 °C -Ag-Cu
temperature . N
O\
4
250°C-260°C | emmmeee- SCu
High temperature

NOTE 1 Flow soldering applies to both wave soldering and dip soldering,

NOTE 3 In Group 2 reflow soldering under inert atmosphere (e

NOTE 4 The basic solder alloys listed in this table represent \compogitions urrently preferred for lead-
free soldering processes. However, other solder aIonS/@> i specified group should not be

excluded.

5 Preconditioning

fingers or by other mea

5.2 When acce@e
of 4.5 of IEC 60068

used.

6 Solder bath method

6.1 Test apparatus and materials for the solder bath method
6.1.1 Solder bath

The solder bath dimensions shall comply with the requirements of 4.6.1 of IEC 60068-2-20.
The material of the solder bath container shall be resistant to the liquid solder alloy.

6.1.2 Flux

The flux shall consist of 25 % by weight of colophony in 75 % by weight of
2-propanol (isopropanol) or ethyl alcohol (as specified in Appendix C of IEC 60068-2-20).
Preferably the flux activity should conform with the “Low (0)” level, corresponding to a halide
content of <0,01 wt% (Cl, Br, F) (see IEC 61190-1-1). When non-activated flux is
inappropriate, the above flux with the addition of diethylammonium chloride (analytical
reagent grade), up to an amount of 0,5 % chloride (expressed as free chlorine based on the
colophony content), may be used. Information concerning the used flux type shall be given in
the product detail specification.
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6.1.3 Solder
6.1.3.1 Lead-free solder alloys

When testing solderability, the solder composition shall be as defined in Table 2. For the
resistance to soldering heat test, any alloys may be used, provided they are completely liquid
at the required temperature.

6.1.3.2 Solder alloys containing lead
The solder composition shall be either 60 % tin and 40 % lead according to Annex B of

IEC 60068-2-20 (Sn60Pb40A, according to IEC 61190-1-3) or 63 % tin and 37 % lead
(Sn63Pb37A, according to IEC 61190-1-3).

6.2 Test procedure for solder bath method
6.2.1 Specimens

A specimen shall not be used for more than one test.

6.2.2 Clamping

Speci shall be placed in a
stainless steel cllp as shown in Flgure 1. No pa 2 shaII make contact W|th the

the solder.

6.2.3  Fluxing

When preheating ¢ relevant specification, the specified duration and
temperature shall’be\ag e i iately prior to the immersion of the specimen in the solder
bath.

The oxidg i th shall be skimmed off immediately before immersion.

The immersiomand withdrawal speed shall be between 20 mm/s and 25 mm/s.
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Il View of surface to be examined

Figure 1 — Examples of imnre

6.2.5 Attitude

Two attitudes of immersion are standardized:

Attitude B: For certain speci
only when tesf

a) forced gas Ce

b) infrared;

c) vapour phase;

d) hot plate soldering; metallic plate (carrier), floating on a molten solder bath or an
electrically heated plate.

NOTE 1 Forced gas convection is preferred; including infrared assistance.

NOTE 2 Infrared reflow equipments are known to have variations of peak reflow temperature (PRT) of 30 °C or
more across the board in a PC board.

NOTE 3 In case of vapour phase soldering, a specific liquid is necessary for each test temperature.

NOTE 4 Hot plate soldering is a method which at times may have large PRT variations in the order of 40 °C.
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