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Foreword

The text of document 91/648/FDIS, future editon 2 of IEC 60068-2-69, prepared by IEC TC 91,

Electronics assembly technology, was submitted to the IEC-CENELEC parallel vote and was approved by
CENELEC as EN 60068-2-69 on 2007-06-01.

This European Standard supersedes EN 60068-2-69:1996.

The main changes from EN 60068-2-69:1996 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.

The following dates were fixed:

— latest date by which the EN has to be implemented
at national level by publication of an identical
national standard or by endorsement (dop) 2008-03-01

— latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 2010-06-01

Annex ZA has been added by CENELEC.

Endorsement notice

The text of the International Standard IEC 60068-2-69:2007 was approved by CENELEC as a European
Standard without any modification.
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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 balance method and solder
globule wetting balance method, applicable for surface mounting devices. These methods
determine quantitatively the solderability of terminations on surface mounting devices.
IEC 60068-2-54 is also available for surface mounting devices and should be consulted if
applicable.

The procedures describe the solder bath wetting balance method and the solder globule
wetting balance method and are both applicable to components with metallic terminations and
metallized solder pads.

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

2 Normative references

The following referenced documents are indispensable for the application of this document.
For dated references, only the edition cited applies. For undated references, the latest edition
of the referenced document (including any amendments) applies.

EC 60068-1, Environmental testing — Part 1: General and guidance

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

IEC 60068-2-54:2008, Environmental 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

SO 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 |[EC 60068-1 and
IEC 60068-2-2d 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.

The resultant forces of buoyancy and surface tension acting upon the immersed termination
are detected by a transducer and converted to a signal which is continuously monitored as a
function of time, and recorded on a high speed chart recorder or displayed on a computer
screen.

The wetting speed and the extent of wetting are derived from the force against time curve.

5 Description of the test apparatus

A diagram showing a suitable arrangement for the test apparatus is shown in Figure 1. The
specimen is suspended from a sensitive balance and a mechanism used to either raise the
solder to meet the specimen or lower the specimen into the solder.

After conditioning, the transducer signal is passed to either a chart recorder or a computer,
where the force against time curve may be displayed and analysed.

Balance or Signal

I" Computer or chart recorder
transducer conditioner

Specimen

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 subjected to accelerated
ageing before testing. Ageing shall be performed in accordance with one of the following
conditions:

— ageing 1a of JEC 60068-2-20, Subclause 4.5.1;
— ageing 1b of JEC 60068-2-20, Subclause 4.5.1;

— ageing 3 of [EC 60068-2-20, Subclause 4.5.3;
— ageing according to method 1 of [EC 60068-2-20, but for 8 h.

7 Materials

71 Solder
7.11 General

The solder to be used for both the solder bath and for the solder globule wetting balance test
shall be as specified in 7.1.2 and 7.1.3.

7.1.2 Solder alloy containing lead

The solder shall be Sn60Pb40A, Sn63Pb37A or Sn62Pb36Ag02B (Refer to |EC 61190-1-3
alloy name).

NOTE The presence of silver in the solder reduces the dissolution effect on silver containing metallization on

components and therefore should be used when required by the relevant component specification.

7.1.3 Lead-free solder alloy

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 wt% Sn (Sn99,3Cu,7). (Refer to
EC 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.

7.1.4 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 Pellet mass
tolerance
mm mg g
2 25 2,5
3.2 100 £10
4 200 +10

7.2 Flux
7.21 General

The flux used for the test shall be either rosin based or carboxylic acid based. The rosin
based flux is either non-activated or activated. The carboxylic acid based flux is either water
solution or alcohol solution.

Information about the used flux type shall be specified in the relevant specification.

7.2.2 Rosin based flux

a) Non-activated: consist of 25 wt% colophony_in 75 wt% of 2-propanol (isopropanol) or of
ethyl alcohol (as specified in Appendix C of |[EC 60068-2-20).

b) Activated flux: the activated flux which is above flux with the addition of diethylammonium
chloride (analytical reagent grade), up to amount of 0,2 % or 0,5 % chloride (expressed as
free chlorine based on the colophony content).

7.2.3 Carboxylic acid based flux
a) Water solution: consist of 90,1 % De-ionised Water, 5,0% Glycol Ester (CAS

No. 34590-94-8) 1,6 % Adipic Acid, 1,6 % Succinic Acid, 1,6 % Glutaric Acid and 0,1 %
alcohol ethoxylate surfactant (CAS no 68131-39-5).

b) Alcohol solution: consist of 94 % Propan-2-ol, 1,5 % Adipic Acid, 1,5 % Succinic Acid,
1,5 % Glutaric Acid and 1,5 % Rosin.

NOTE These fluxes reflect modern flux formulations and have similar discriminating powers to the rosin test
fluxes.

8 Procedures

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 givenﬁ Table 1.
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