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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proce@lures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Requests for official interpretations of any aspect of this document should be directed to the Secretariat
of ISO/TC 44/SC 12 via your national standards body. A complete listing of these bodies can be found at

WwWw.iso.org.
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Soft soldering fluxes — Test methods —

Part 11:
Solubility of flux residues
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1 [Scope

Thif document specifies a qualitative method for assessing the solubility of flux residues in
solyent. The method is applicable to all fluxes of Type 1, as defined in [SO 9454-1.

NOTE This test gives no assurance that post-cleaning residues, which may be present in suffig
amdunts to pass the test, will not be detrimental to the soldered assembly in the lorig term.

2 [Normative references

The following documents are referred to in the text in such a#zway that some or all of th
congtitutes requirements of this document. For dated referénges, only the edition cited 4
undated references, the latest edition of the referenced docttiment (including any amendmen
[SO[9454-1, Soft soldering fluxes — Classification and requirements — Part 1: Classification, Id
paclaging

3 |Terms and definitions

No ferms and definitions are listed in this document.

[SO|and IEC maintain terminological databases for use in standardization at the following ag
— |ISO Online browsing platform: available at http://www.iso.org/obp

— |IEC Electropedia: available at http://www.electropedia.org/

4 |Principle

A brass test plate is fluxed, heated to soldering temperature and, after conditioning, is imme
seldcted solvemnt to dissolve the flux residue. The effectiveness of the flux residue removal i
by the preserice of a current flowing across the junction between the cleaned area and ap electrical
prope fipt

5 Reagents and materials

5.1 General

In the test, only reagents of recognized analytical quality and only distilled or deionized water shall
be used.

5.2 Acid cleaning solution.

Add cautiously, with stirring, 75 ml of sulfuric acid (p = 1,84 g/ml) to 210 ml of water and mix. Cool, add
15 ml of nitric acid (p = 1,42 g/ml) and mix the solution thoroughly.

© IS0 2017 - All rights reserved
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5.3 Solvent.

This is the solvent selected for the flux residue removal as recommended by the flux manufacturer or
supplier.

NOTE The solvent to be used can vary with the flux composition.
5.4 Industrial methylated spirits.

5.5 O0il crayon.

5.6 BrasL test plates.

5.6.1 Me¢chanical properties

Each test glate shall have the dimensions of 60 mm x 60 mm, cut from 0,5 mm thick/brass sheet (aflloy
CuZn 37) with mechanical properties according to Table 1.

Table 1 — Mechanical properties for brass test plates

Temper | [Thickness Mechanical properties2 Hardness
mm Tensile | 0,2 Proof Elongation Vickers Rockwellb
strength stress As A10 Asg HV F scale | B scale| Superfigial
Rm Rpo,.2 30T

% % %
min. min. min.

HA 0,15to5 |350t0420| (min.200) | 31 28 23 |95to125| — 45to | 45to43
70

N/mm?2 N/mm?2

a  For the felation between gauge length and thickness, see5.6.2.

b The Rodkwell hardness values listed are valid.
— For thickness from 0,3 mm up to and includihg.0,7 mm: superficial 30 T;

— For thickness over 0,5 mm: B scale.

A 3 mm depp depression shall be formed in the centre of each test plate by means of a 20 mm diamgter
steel ball.

5.6.2 Relation between gauge length and thickness

The elongation values given in Table 1 are valid

a) for thifkness@ver 2,5 mm based on gauge length 5,65 /S £ Ac;

b) for thigkness from 0,10 mm up to and including 2,5 mm based on:

1) either a gauge length of 11,3 /S £ Ay, or
2) afixed gauge length of 50 mm £ As.

The Asg values depend upon thickness. The given values are valid for a thickness range of 0,10 mm to
0,4 mm. The values increase slightly with increasing thickness. With a thickness equal to 2,5 mm, they
are identical with those of A1¢. For thicknesses over 2,5 mm, the As5g values are somewhat higher than
the A1g values.

2 © IS0 2017 - All rights reserved
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6 Apparatus

Usual laboratory apparatus and, in particular, the following.

6.1 Solder bath, containing not less than 4 kg of solder alloy, having a depth when molten of not less
than 25 mm and capable of being maintained at a temperature of (300 * 10) °C.

and a relative

h{Jmidit o 5 5 %.

6.3| Power source, 6 V direct current.

6.4| Variable resistor, 0 Q2 to 100 Q.

6.5 Milliammeter, 100 mA direct current.

6.6| Test probe, consisting of a copper rod, 4 mm diameter x 50 tam long, with a palladiurp/silver tip
4 mm radius, fitting into a guide sleeve of the non-conducting material (see Figure 1). The prabe shall be
cappble of pressing freely, i.e. under its own weight, on to theSurface of the brass test plate (5.6).

7 |Procedure

Carty out the following procedure, in triplicate, on‘the flux sample.

Cleqn two brass test plates (5.6) by immersion‘for 15 s in the acid-cleaning solution (5.2). Ripse the test
platles under running water, then in industtial methylated spirits (5.4) and dry with warm ajr flow.

Draw a 30 mm diameter circle around the depression on each test plate with the oil craypn (5.5), in
ordpr to restrict the spread of the flux during the test.

Plage 0,1 ml of the liquid flux sample, or 0,05 g of the solid or paste flux sample in the depresdion of both

Float one of the test plates for 5 s on the surface of the solder bath (6.1), which is malntained at
(30p = 10) °C. Remove,the test plate (designated “plate A”) and cool to room temperature. The other test
plate (designated“plate B”), which is used as a control, is not subjected to this heating stagg. Condition
both the test plates in the humidity oven (6.2) at (23 * 2) °C and (50 * 5) % relative humidity, for 24 h.

Within 1 h.aftér removing the test plates from the oven, immerse them in the selected solveng (5.3) for a

b.4) for 2 s.

Dry the test plates in warm air.

Condition the test plates again at (23 + 2) °C and (50 * 5) % relative humidity in the oven (6.2) for 24 h.

© IS0 2017 - All rights reserved 3
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Figure 1 — Test apparatus for efficiency of flux residue removal

e control test plate (“plate B”) intethe circuit, as shown in Figure 1. Place the test pr
entre of the depression in the test plate, allowing it to rest under its own weight. Adjust
sistor to give full-scale detection on the milliammeter.

e nature of the milliammeter reading.

sment of resiilts

d and cleaned test plate (“plate A”), when connected into the circuit, gives a steady, full-s

obe
the

And

rale

reading on|the milliatmeter, then the flux residue has been efficiently removed and the flux is deemed
to have pagsed the test using the selected solvent.

However 1 an nncfc\ar‘]n rnarhnrr or-a current reading less than full scale is nhfolnnr‘] then-the flh X is
deemed to have failed the test usmg the selected solvent.

9 Testreport

The testre
a)
b)
<)
d)

the sol

4

port shall include at least the following information:

an identification of the test sample;

the test method used (i.e. reference to this document, ISO 9455-11);

vent selected for the test (5.3);

whether the test plate was immersed in the solvent for 1 min or 10 min (see Clause 7);
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