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. JAPANESE INDUSTRIAL STANDARD JIS

Basic Environmental Testing Procedures C 0050-1985
Part 2: Tests :
Test T: Soldering

1. Scope

This Japanese Industrial Standard specifies procedures for testing
solderability and resistance to soldering heat of printed circuit boards for
use in electrical and electronic products and electrical and electronic
components,

Remark: The units and numerical values given in { }in this standard
are in accordance with the traditional unit system, and are
the standard values.

‘ Reference: This standard is based on IEC 68-2-20 Basic environmental
testing procedures Part 2: Tests, Test T: Soldering
(1979); however, some parts are modified to meet actual
situation in this country.

2. Object

To determine the ability of component terminations and printed circuits
to wet easily, and to check that the component itself will not be damaged by
assembly soldering processes.

3. Definitions

3.1 rosin (colophony) A natural resin obtained as the residue after
removal of turpentine from the oelo-resin of the pine tree.

Remark: It mainly consists of abietic acid and related resin
acids, the remainder being resin acid esters.

. Reference: Rosin is termed colophony in IEC 68-2-20.
3.2 contact angle The angle enclosed between two planes, tangent to

the molten solder and solid metal surface at the part where the solder is in
contact with the surface (see Fig. 1).

Remark: In general it means the angle between a liquid surface and
interface with another solid or liquid.

‘ Applicable Standards and Corresponding International Standard: See page 23.
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3.3 wetting The formation of an adherent coating of solder on a surface.
A small contact angle is indicative of wetting.

3.4 non-wetting The inability to form an adherent coating of solder on
a surface. In this case the contact angle is much greater than 90°.

3.5 de-wetting The retraction of molten solder on a solid area that it
has initially wetted. In some cases an extremely thin film of solder may
remain. As the solder retracts the contact angle increases.

Fig. 1

Contact angle

Solid metal

Z

3.6 solderability The property of a surface which allows it to be readily
wetted by molten solder.

iz

3.7 soldering time The time required for a defined surface area to be
wetted under specific conditions.

3.8 resistance to soldering heat The ability of a specimen to withstand
the heating stresses produced by soldering.

3.9 lug termination The lug terminations mean terminations for use in
electrical and electronic products of plate, square and cylinder styles (see
Reference Fig.).

Reference Fig. O

Ui LT

O O = A = — =] o

I

Remark: Lateral dotted lines indicate the parts where
the sectional area is minimum.

4, Test T,: Solderability of Wire, Lug and Irregular-form Terminations

4.1 Object To examine the solderability and de-wetting of wire, lug and
irregular-form (for printed circuit board or the like) terminations.
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4.2 General Description of Tests Test T.. provides the following three
test methods:

Method 1: Solder Bath at 235°C This method is also used to de-
termine de-wetting with suitable change in times and
temperatures. This solder bath method is the one which
simulates most closely the soldering procedures that are
generally used in practice; however, it is not practicable
to express the results as a number. :

Method 2: Soldering Iron at 350°C This method is applicable in
cases where methods 1 and 3 are impracticable.

Method 3: Solder Globule at 235°C In this method a globule of
molten solder of a given mass is divided into two by the
wire termination of the specimen.

This method is easy to apply and the soldering time
. is accurately obtained.

If required by the relevant specification, the test conditioning may be
preceded by accelerated ageing. The relevant specification shall indicate one
of the following ageing procedures:

Ageing 1,: 1 h steam ageing
Ageing 1,: 4 h steam ageing

Ageing 2: 10 days damp heat (steady state) test (40 2°C,
90 to 95 § RH)

Ageing 3: 16 h at 155°C dry heat test

4.3 Specimen Preparation

4.3.1 The surface to be tested shall be in the "as received" condition
and shall not be subsequently touched by the fingers or otherwise ’
. contaminated. . ‘

4.3.2 The specimen shall not be cleaned prior to the application of
a solderability test. If required by the relevant specification, the specimen
may be degreased by immersion in a neutral organic solvent at room
temperature. '

: 4.4 Initial Measurements The specimens shall be visually examined and,
if required by the relevant specification, electrically and mechanically
checked.

4.5 Accelerated Ageing If accelerated ageing is required by the relevant
specification, one of the following procedures shall be adopted.

Remark: Terminations may be detached and aged if the ageing
temperature is higher than the component's maximum
operating or storage temperature, or if the component is
likely to degrade considerably at 100°C in steam and thus
affect the solderability in a manner which would not

. normally occur in natural ageing.
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4.5.1 Ageing 1 The relevant spec1flcat10n shall indicate whether ageing
I. (1 h in steam) or ageing 1, (4 h in steam) is to be used.

For these procedures the specimen is suspended, preferably with the
termination vertical, with the area to be tested positioned 25 mm to 35 mm
above the surface of boiling distilled water which is contained in a
borosilicate glass or stainless steel vessel of suitable size (e.g., a 2/ beaker).

The termination shall be not less than 10 mm from the walls of the vessel,

The vessel shall be provided with a cover of like material consisting of
one or more plates which are capable of covering approximately seven-
eighths of the opening. A suitable method of suspending the specimens
shall be devised; perforations or slots in the cover are permitted for this
purpose. The specimen holder shall be non-metallic,

The level of water shall be maintained by the addition of hot distilled
water, added gradually in small quantities, so that the water will continue
to boil vigorously; alternatively a reflux condenser may be provided if e
desired (see Appendix A Fig.).

4.5.2 Ageing 2 Specimens are subjected to 10 days damp heat (steady
state), test (40 + 2°C, 90 to 95 % RH).

Reference: In IEC publication it is specified based on IEC 68-2-3
Test C..

4.5.3 Ageing 3 Specimens are sub]ected to 16 h dry heat test at
approximately 155°C.

Reference: In IEC publication it is specified based on IEC 68~2-2
Test B.

4.5.4 Treatment after Ageing After the ageing, the specimen shall be
allowed to stand under the standard atmospheric conditions for testing
specified in JIS C 0010, for 2 to 24 h.

4.6 Method 1: Solder Bath at 235°C This method provides a procedure ‘
for assessing the solderability of wires, tags, and terminations of irregular
form.

4.6.1 Description of Solder Bath The solder bath shall be not less
than 40 mm in depth and not less than 300 ml in volume. The bath shall
contain solder as specified in Appendix B, and the temperature of the solder
in the bath prior to the test shall be 235 + 5°C,

’

4.6.2 Flux The flux to be used shall consist of 25 $ by mass of rosin
(colophony) in 75 % by mass of 2-propanol (isopropanol) of JIS K 8839 or
of ethyl alcohol of JIS K 8101 as specified in Appendix C.

When non-activated flux is inappropriate, the above flux with the ad-
dition 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 as required by the relevant specification.
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' 4.6.3 Procedure The surface of the molten solder shall be wiped clean
and bright with a piece of suitable material immediately before each test.

The termination to be tested shall be immersed first in the flux de-
scribed in 4.6.2 at laboratory temperature, and excess flux shall be
. eliminated either by draining off for a suitable time, or by using any other
procedure likely to produce a similar result. In case of dispute, drainage
shall be carried out for 60+ 5 sec.

The termination is then immersed immediately in the solder bath in the
direction of its longitudinal axis. The point of immersion of the termination
shall be at a distance not less than 10 mm from the walls of the bath.

The speed of immersion shall be 25+ 2.5 mm/s and the termination shall
remain immersed for 2.0+ 0.5 sec with the body of the component at the
distance above the solder prescribed in the relevant specification. The
specimen shall then be withdrawn at 25+ 2.5 mm/s.

‘ For components having a high thermal capacity the relevant specification
may prescribe an immersion time of 5.0+ 0.5 sec.

If required by the relevant specification, a screen of thermally insulating
material of 1.5+ 0.5 mm thickness with clearance holes appropriate to the size
of the termination may be placed between the body of the component and the
molten solder.

Any flux residue shall be removed with 2-propanol (isopropanol) of JIS
K 8839 or ethyl alcohol of JIS K 8101.

4,6.4 Requirements InSpection shall be carried out under adequate
light with normal eyesight or with the assistance of a magnifier capable of
giving a magnification of 4x to 10x.

The dipped surface shall be covered with a smooth and bright solder
coating with no more than small amounts of scattered imperfections such as
pin-holes or un-wetted or de-wetted areas. These imperfections shall not

‘ be concentrated in one area.

4.7 Method 2: Soldering Iron at 350°C This method provides a procedure
for assessing the solderability of terminations in cases where the method 1
(solder bath at 235°C) or the method 3 (solder globule at 235°C, are
impracticable.

4,7.1 Description of Soldering Irons

Size A

Bit temperature: 350 +10°C (at start of test)
Bit diameter: 8 mm

Exposed length: 32 mm reduced to a wedge shape over a length of
approx. 10 mm.

Size B

Bit temperature: 350 +10°C (at start of test)
’ Bit diameter: 3 mm
Exposed length: 12 mm reduced to a wedge shape over a length of
approx. 5 mm.
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The bit shall be made of copper, preferably plated with iron or of
erosion resistant copper alloy, in accordance with usual practice, and tinned
at the test surface.

4.7.2 Solder and Flux A cored solder wire shall be used comprising
solder as specified in Appendix B with a core or cores containing 2.5 % to
3.5 % rosin (colophony) as specified in Cl of Appendix C. A visual check
shall be made during the test for the presence of flux.

4.7.3 Procedure According to the type of component, an iron of either
Size A or Size B shall be used as prescribed in the relevant specification.

The nominal diameter of the solder wire to be used with Size A iron is
1.2 mm and 0.8 mm with Size B iron.

The termination shall be positioned so that the iron can be applied to
the test surface in a horizontal position as in Fig. 2.

Should mechanical support for the terminations be required while per-
forming this test, such support shall be of thermally insulating material.

Fig. 2
Solderin
Solder wire with flux\ j_goneb;tg
Component i
body Termination

When testing heat-sensitive components, the relevant specification shall
specify the distance of the test area from the component body, or the use
of a specific heat sink.

The relevant specification may specify different conditions where the
geometry of the terminations renders the above procedure impracticable.

Surplus solder which has remained on the test surface of the iron from
a previous test shall be wiped off,

The iron and the solder shall, unless otherwise specified, be applied to
the termination for 2 to 3 sec at the position stated in the relevant
specification. During this period of time the iron shall be kept stationary.

Any flux residue shall be removed with 2-propanol (isopropanol) of JIS
K 8839 or with ethyl alcohol of JIS K 8101,

4.7.4 Requirements Inspection shall be carried out under adequate
light with normal eyesight or with the assistance of a mganifier capable of
giving a magnification of 4x to 10x.

The solder shall have wetted the test area and there shall be no droplets.
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