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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ENVIRONMENTAL TESTING -

Part 2-69: Tests —
Test Te: Solderability testing of electronic
components for surface mounting devices (SMD)
by the wetting balance method

FOREWORD
The International Electrotechnical Commission (IEC) is a worldwide organizatio for sta omprising
all national electrotechnical committees (IEC National Commlttees) is to promote

international co-operation on all questions concerning standardization in onic fields. To
this end and in addition to other activities, IEC publishes Internatio
Technical Reports, Publicly Available Specmcatlons (PAS) and

Publication(s)”). Their preparatlon is entrusted to techmcal co

8 Specifications,
eferred to as “IEC
ommittee interested

governmental organizations liaising with the IEC also participate i ion. IEC collaborates closely

with the International Organization for Standardizatio conditions determined by
agreement between the two organizations.

between any IEC ati
the latter.
IEC provides no maykKi

equipment declared

e its approval and cannot be rendered responsible for any
IEC Publication.

All users should ensure that the e/latest edition of this publication

No liability directors, employees, servants or agents including individual experts and
members of its tech Al i and IEC National Committees for any personal injury, property damage or
other dama a tsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arisj 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
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 60068-2-69 has been prepared by IEC technical committee 91:
Electronics assembly technology.

This second edition cancels and replaces the first edition published in 1995 and constitutes a
technical revision. The main changes from the previous edition are as follows:

Inclusion of lead-free alloy test conditions;

Inclusion of new fluxes for testing, reflecting development of fluxes that have happened in
the industry in the past 20 years;

Inclusion of new component types, and updating test parameters for the whole component
list.
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The text of this standard is based on the following documents:

FDIS Report on voting
91/648/FDIS 91/680/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.

A list of all the parts in the IEC 60068 series, under the general title Environmental testing,
can be found on the IEC website.

* reconfirmed;

* withdrawn;

» replaced by a revised edition, or
*+ amended.

A bilingual version of this publication may be iss
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ENVIRONMENTAL TESTING -

Part 2-69: Tests —
Test Te: Solderability testing of electronic
components for surface mounting devices (SMD)
by the wetting balance method

1 Scope

This part of IEC 60068 outlines test Te, solder bath wetting bala d solder
globule wetting balance method, applicable for surface mounting\device nethods
determine quantitatively the solderability of terminations ting ” devices.
IEC 60068-2-54 is also available for surface mounting deyice should be Consulted if
applicable.

The procedures describe the solder bath wetting bal hod and the solder globule
wetting balance method and are both applicable to ith-metallic terminations and

metallized solder pads.

This standard provides the standard pro » S containing lead (Pb) and for
lead-free solder alloys.

2 Normative references

The following referenced\dg are indispensable for the application of this document.

For dated references, o iti oplies. For undated references, the latest edition
of the referenceu dent (ifcludi endments) applies.

IEC 60068-1, Envifo Part 1: General and guidance
IEC 60068-2-20;19 environmental testing procedures — Part 2: Tests — Test T:
Soldering

Amendme

vironmental testing — Part 2-54: Tests — Test Ta: Solderability

testing of electronic components by the wetting balance method

IEC 61190-1-3:2002, Attachment materials for electronic assemblies — Part 1-3: Requirements
for electronic grade solder alloys and fluxed/non-fluxed solid solder for electronic soldering
applications

ISO 683 (all parts), Heat-treatable steels, alloy steels and free-cutting steels

ISO 6362 (all parts), Wrought aluminium and aluminium alloy extruded rods/bars, tubes and
profiles
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3 Terms and definitions

For the purpose of this document, the terms and definitions as defined in I[EC 60068-1 and
IEC 60068-2-20 apply.

4 General description of the method

After applying the liquid flux to the component termination and mounting the component in a
suitable holder, the specimen is suspended from a sensitive balance. The component
termination is brought into contact with the cleaned surface of a solder bath or the apex of a
solder globule, and immersed to the prescribed depth.

are detected by a transducer and converted to a signal which is c6
function of time, and recorded on a high speed chart recorder
screen.

The wetting speed and the extent of wetting are derived

5 Description of the test apparatus

After conditioning, the tr
where the force against ti

lance or
transdbicer

SBgL)
conditionier

%

Computer or chart recorder

ecimen

J Globule block

or solder bath

Lift mechanism Control box

IEC 602/07

Figure 1 — Test apparatus

Any other system capable of measuring the vertical forces acting on a specimen is admissible,
providing that the system has the characteristics given in A.1, and the solder bath and globule
support block meet the requirements of A.2 and A.3 respectively.
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6 Preconditioning

6.1 Preparation of specimens

Unless otherwise specified, the specimen shall be tested in the as-received condition and
care should be taken to ensure that no part of the surface to be tested becomes contaminated,
particularly by contact with the fingers, during the preparation and handling of the specimen.

If required by the component specification, the specimen may be cleaned by immersion in a
neutral organic solvent at room temperature. The specimen should be allowed to dry in air
before testing. No other cleaning is permitted.

6.2 Ageing
If required by the component specification, the component may be s
ageing before testing. Ageing shall be performed in accordance
conditions:

— ageing 1a of IEC 60068-2-20, Subclause 4.5.1;
— ageing 1b of IEC 60068-2-20, Subclause 4.5.1;
— ageing 3 of IEC 60068-2-20, Subclause 4.5.3;

— ageing according to method 1 of IEC 60068-

7 Materials

7.1 Solder

711 General

The solder to be used
shall be as specified i
7.1.2 Solder ai
The solder shall<{be
alloy name).

the

NOTE The G solder reduces the dissolution effect on silver containing metallization on
components and_therefore shou d be used when required by the relevant component specification.

7.1.3 Lead-

The preferred alloy composition to be used should consist of either 3,0 wt% Ag, 0,5 wt% Cu,
96,5 wt% Sn (Sn96,5Ag3Cu,5) or 0,7 wt% Cu, 99,3 wi% Sn (Sn99,3Cu,7). (Refer to
IEC 61190-1-3 for alloy name.)

NOTE A solder alloy consisting of 3,0 wt% to 4,0 wt% Ag, 0,5 wt% to 1,0 wt% Cu and the remainder of Sn may
also be used instead of Sn96,5Ag3Cu,5. The solder alloys consist of 0,45 wt% to 0,9 wt% Cu and the remainder of
Sn may be used instead of Sn99,3Cu,7.

71.4 Solder mass for solder globule wetting balance method

For the solder globule wetting balance method, the solder shall be in the form of pellets or cut
wire with a mass of 200 mg + 10 mg for use on the 4 mm diameter pin globule support
block,100 mg £+ 10 mg for use on 3,2 mm diameter pin support block or 25 mg + 2,5 mg for
use on the 2 mm diameter pin globule support block.
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Pin diameter Pellet mass Pte;:::a'::z:s
mm mg g
2 25 +2,5
3,2 100 +10
4 200 +10

7.2 Flux

7.21 General

solution or alcohol solutlon
Information about the used flux type shall be specified in the

7.2.2 Rosin based flux

a) Non-activated: consist of 25 wt% colophony ,in 7 ) anol (isopropanol) or of

addition of diethylammonium

b) Activated flux: the activated flux whic -
0,2 % or 0,5 % chloride (expressed as

chloride (analytical reagent grade),

5,0% Glycol Ester (CAS

a) Water solution: ,
b Succinic Acid, 1,6 % Glutaric Acid and 0,1 %

No. 34590-9 '
alcohol ethox e

fluxes.
8 Procedure

8.1 Test temperature
8.1.1 Solder alloy containing lead

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, the temperature of the solder prior to
the test shall be 245 °C + 3 °C for Sn96,5Ag3Cu,5 solder and 250 °C £ 3 °C for Sn99,3Cu,7
solder.

8.2 Solder bath wetting balance procedure

The specimen is mounted in a suitable holder to give the desired dipping angle and the
termination(s) is/are centred above the solder bath. Preferred dipping angles are given in Table 1.
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