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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ENVIRONMENTAL TESTING -

Part 2-54: Tests — Test Ta: Solderability testing
of electronic components by the wetting balance method

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for sandardlatlon comprising
all national electrotechnical committees (IEC National Committees). The object\ of to promote
international co-operation on all questions concerning standardization in the electni 1
this end and in addition to other activities, IEC publishes International Standardgs; i ificati ,
Technical Reports, Publicly Available Specifications (PAS) and Guides a e “IEC

in the subject dealt with may participate in this preparatory work
governmental organlzatlons Ilalsmg with the IEC also part|C|pate in

littees undertake to apply IEC Publications
and regional publications. Any divergence
regional publication shall be clearly indicated in

National Committees for any personal injury, property damage or
whether direct or indirect, or for costs (including legal fees) and
use of, or reliance upon, this IEC Publication or any other IEC

patent rights. tEC shal\not be held responsible for identifying any or all such patent rights.

International Standard IEC 60068-2-54 has been prepared by IEC technical committee 91:
Electronics assembly technology.

This second edition cancels and replaces the first edition, published in 1985 and constitutes a
technical revision.

The major technical changes with regard to the previous edition concern:

— the addition of lead free solder alloy (see Clause 7, Materials);
— reversal of force-time curves to align with IEC 60068-2-69 (see Figure 2 and Figure B.1);

— modification to the test requirement for progress of wetting (see Clause 9).
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The text of this standard is based on the following documents:

FDIS Report on voting
91/576/FDIS 91/587/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.

IEC 60068 consists of the following parts, under the general title Environm testing:

Part 1: General and guidance
Part 2: Tests
Part 3: Supporting documentation and guidance

Part 4: Information for specification writers - Test summaries
Part 5: Guide to drafting of test methods

The committee has decided that the contents of this
maintenance result date indicated on the IEC web sit

unchanged until the
ore.iec.ch" in the data

* reconfirmed,

* withdrawn,

* replaced by a revised edition, or
+ amended.

A bilingual version of t b

d at a later date.
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ENVIRONMENTAL TESTING -

Part 2-54: Tests — Test Ta: Solderability testing
of electronic components by the wetting balance method

1 Scope

This part of IEC 60068 outlines Test Ta, solder bath wetting balance method-applicable for any
shape of component terminations to determine the solderability It is especially suitable for

lead-free solder alloys.

2 Normative references

IEC 61190-1-3, Attach|
electronic grade ery
applications

3 Terms and ¢

For the purposes o
IEC 60068-2220, app

4 General desecription of the test

The specimen is suspended from a sensitive balance (typically a spring system) and immersed
edgewise to a set depth in a bath of molten solder at a controlled temperature. The resultant of
the vertical forces of buoyancy and surface tension acting upon the immersed specimen is
detected by a transducer and converted into a signal which is continuously recorded as a
function of time on a high-speed chart recorder. The trace may be compared with that derived
from a perfectly wetted specimen of the same nature and dimensions.

Two modes of testing exist:

— The stationary mode, intended to study the solderability of a particular place on the
specimen. It is this mode which is standardized in this standard.

— The scanning mode, intended to study the homogeneity of the solderability of an extended
region of the surface of the specimen. The standardization of this mode is still under
consideration.
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5 Description of the test apparatus

5.1 Test system

A diagram of an arrangement suitable for the test is shown in Figure 1.

Balance and Signal Computer or
transducer conditioner chart recorder
Specimen

Solder bath - —

§
\
|

IEC 477/06

Bath lifting
mechanism

5.2 Solder bat
The solder bath ; 2 with the requirements of Clause A.7. The material of
the solder bath conta sistant to the relevant liquid solder alloy.

relevant specification/Care should be taken that no contamination, by contact with the fingers
or by other means, occurs.

The specimen may be cleaned by immersion in a neutral organic solvent at room temperature,
but only if required by the relevant specification; no other cleaning is permitted.

6.2 Ageing

When accelerated ageing is prescribed by the relevant specification, one of the methods of 4.5
of IEC 60068-2-20 shall be used.
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7 Materials

71 Solder
711 General

Solder composition shall be specified in the relevant specification.

7.1.2 Solder alloy containing lead

The solder composition shall be either 60 % by mass (wt %) Sn(tin) and 40 wt % Pb(lead)
according to Appendix B of IEC 60068-2-20 (Sn60Pb40A, according to IEC 61190-1-3) or
63 wt % Sn (tin) and 37 wt % Pb(lead) (Sn63Pb37A, according to IEC 61190 .

71.3 Lead-free solder alloy

Sn may be used instead of Sn99,3Cu0,7.

7.2 Flux

a) rosin based non-activated:

b) rosin based activa

diethylammonium ¢
chloride (exd 3

Information about th

8.1.1

Solder temperature prior to test and during test shall be 235 °C + 3 °C.

8.1.2 Lead-free solder alloy

Unless otherwise specified in the relevant specification, solder temperature prior to test and
during test shall be 245°C + 3 °C for Sn96,5Ag3,0Cu0,5 alloy and 250 °C + 3 °C for
Sn99,3Cu0,7 alloy respectively.

8.2 Fluxing

After mounting the specimen in a suitable holder, the portion of the surface specified shall be
immersed in flux at room temperature. Excess flux is immediately drained off by standing the
specimen vertically on clean filter paper for 1 s to 5 s.


https://standards.iteh.ai/catalog/standards/iec/1537a1c0-54cd-4eb0-8f4c-218c3bc4940d/iec-60068-2-54-2006

-8- 60068-2-54 [ IEC:2006(E)

8.3 Flux drying

The temperature of the solder prior to test shall be as specified in 8.1. The specimen is then
suspended vertically with lower edge 20 mm + 5 mm above the bath for 30 s £+ 15 s to allow
most of the flux solvent to evaporate, before initiating the test. During this drying period the
suspension and the chart recorder trace shall be adjusted to the desired zero position, and
immediately before starting the test, the surface of the solder bath is scraped with a blade of
suitable material to remove oxides.

8.4 Test

The specimen is then immersed at a speed of 5 mm/s £ 1 mm/s to 20 mm/s £ 1 mm/s to the
specified depth in the molten solder and held in this position for a specified time and then
withdrawn. The relevant part of the recorder trace of force versus time is obtained when the
specimen is held stationary in the immersed position.

NOTE The specimen should be immersed to the required depth within 0,2 s.

ten>solder and

The trace shall be recorded starting immediately before immersi int

throughout test period.
Table 1 — Time sequenm t
VA

Procedure /\\)/Ti e \> Duration
\ s

1) Immersion in flux

2) Flux drain
3) Hang the specimen on the apparatus

N
@
4) Preheat /\ /\\

[N
6) Start test \ =65 1to5

7) Solder immersior‘< > 2 < 70 max. 5

NOTE Time is elapsed {ﬁqe\i@rﬁ\i@mmﬂ . Duration is time for relevant procedure.

9 Presentati

=

The trace may~be re
readings.

91 F

rded in two forms, the only difference being the polarity of the force

In Figure 2, upward forces (non-wetting) are shown as negative and downward forces (wetting)
are positive. Usually, force at E is equal to force at D indicating stable wetting conditions. If
force at E is less than at D, some instability in wetting is present (see B.6.1.3).
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