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—  Part 13: Determination of flux spattering

—  Part 14: Assessment of tackiness of flux residues
—  Part 15: Copper corrosion test

—  Part 16: Flux efficacy tests, wetting balance method

— Part 17: Surface insulation resistance comb test and electrochemical
migration test of flux residues

Annex A of this part of ISO 9455 s for information only
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Soft soldering fluxes — Test methods —

Part|15:
Copper corrosion test

1 Scope

This paft of I1ISO 9455 specifies a qualitative method
for det¢rmination of the corrosive properties of flux
residuep on a copper substrate, when subjected to
controlled environmental conditions. The test is appli-
cable td type 1 fluxes, as defined in ISO 9454-1.

2 Normative references

The following standards contain provisions which;
througH reference in this text, constitute provisions-of
this paft of ISO 9455. At the time of publicationi_the
editiong indicated were valid. All standards aré\subject
to revidion, and parties to agreements based’on this
part of[ISO 9455 are encouraged to investigate the
possibifty of applying the most recent.editions of the
standards indicated below. Memhers of IEC and ISO
maintaip registers of currently validInternational Stan-
dards.

ISO 1684-1:1987, Wrought* copper and copper alloy
plate, sheet and strip~~ Part 1: Technical conditions of
delivery for plate,«~sheet and strip for general pur-
poses.

ISO 94%3:1990, Soft solder alloys — Chemical com-
positiops-and forms.

IEC 68-2-3:1969, Envirdnmental testing — Part 2:
Tests — Test Ca: Damp’heat, steady state.

3 Principle

A pellepof solder is melted in contact with the flux to
be tested on a test piece of copper sheet. The test
pieCe’ is then exposed to a controlled tempera-
tdre/humidity environment and the resulfing corrosion
of the copper, if any, is assessed using| a low-power
microscope.

4 Reagents and materials

Use only reagents of recognized analytidal quality and
only distilled, or deionized, water.

4.1 Ammonium peroxodisulfate sglution, pre-
pared as follows.

Dissolve 250g of ammonium pegroxodisulfate
[(NH4)2S,0g] in water and add cautiously 5 ml of sul-
furic acid (density 1,84 g/ml). Mix, cool, dilute to 1 litre
and mix. This solution is to be freshly prepared before
use.

ISO 9454-1:1990, Soft soldering fluxes — Classifi-
cation and requirements — Part 1: Classification,
labelling and packaging.

ISO 9455-1:1990, Soft soldering fluxes — Test
methods — Part 1. Determination of non-volatile
matter, gravimetric method.

ISO 9455-2:1993, Soft soldering fluxes — Test
methods — Part 2: Determination of non-volatile
matter, ebulliometric method.

4.2 Sulfuric acid, 5 % (V/V) solution.

Add cautiously, with stirring, 50 ml of sulfuric acid
(density 1,84 g/ml) to 400 ml of water and mix. Cool,
dilute to 1 litre and mix well.

4.3 Degreasing solvent, such as acetone or
petroleum ether.

4.4 0,5 mm thick copper sheet, complying with
ISO 1634-1, grade Cu—ETP, condition HA.
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4.5 Solder

wire or pellets, complying with

ISO 9453, grade S-Sn63Pb37.

5 Apparatus

Usual laboratory apparatus and, in particular, the fol-
lowing.

5.1 Solder bath, either circular with diameter not

less than 120 mm, or rectangular with dimensions not
less than 10G-mmm=—75Trmcomtammg-tmetead-sotder

having a liqu
solder in the

© SO

Clamp each of the test pieces, in turn, centrally onto
the 27 mm diameter die of the cupping device (5.3).
Using the 20 mm diameter steel ball, make a 3 mm
deep depression in the centre of each test piece by
forcing the ball into the die (see figure 1). One corner
of the test piece may be bent up to facilitate handling
with the tongs (5.6).

Immediately before use, pretreat the test pieces in
accordance with the following sequence of operations
a) to h), ensuring that clean tongs (5.6) are used for

dus less than 200 °C. The depth of the
bath shall be not less than 40 mm. The

bath shall bg capable of being maintained at a tem-
perature of (433 + 5) °C.

5.2 Humidi

ty chamber, conforming to the tempera-

ture and hunidity requirements of IEC 68-2-3, test Ca.

5.3 Cuppin
machine).

The device s

g device (such as an Erichsen cupping

hall be fitted with a 27 mm diameter die

and a 20.mm|diameter steel ball (see figure 1).

5.4 Drying
(60 £ 2) °C.

oven (air circulating), suitable for use at

5.5 Low-pqwer stereomicroscope, capable of x 20

magnificatior
nation.

5.6 Tongs,
lift the test
solder bath.

, equipped with quartz-halogen illumis

or other suitable mechanical device, to
piece from the surface of.the molten

6 Preparation of tests pieces

From a shee
test pieces e

of copper 0&"mm thick (4.4), cut square
ach 50 mm X 50 mm.

ildl Idiil 9.

a) Degrease the test pieces with a .suitable| neutral
organic solvent (4.3).

b) Immerse them in sulfurie:7acid solution |(4.2) at
(65 = 5) °C for 1 min te remove the tarnish| film.

c) Immerse them-ih the ammonium peroxodisulfate
solution (4.1)rat 20 °C to 25 °C for 1 min|to etch
the surface uniformly.

d) Wash’ them under running tap water for|a maxi-
num of 5 s.

e) Immerse them in sulfuric acid solution (4.2) at a
temperature not greater than 25 °C for 1 min.

f)  Wash them under running water for about 5 s and
rinse in distilled or deionized water. Immerse im-
mediately in the degreasing solvent (4.3).

g) Allow the test pieces to dry in clean air.

h) Use the test pieces immediately or after|a maxi-
mum storage period of up to 60 min in § closed
container.
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Dimensions in millimetres
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Figure 1 — Dimensions of penetrator, die’and blank-holder

7 Procedure By, If the flux under test is in liquid form, first deter-
mine its non-volatile matter content by the use of
7.1 General the method described in ISO 94%5-1 or ISO

9455-2, then add the appropriate vplume of the
liquid flux, to contain between |0,036g and
0,040 g of non-volatile matter, to the|solder in the
depression of the test piece. If th¢ non-volatile
matter content of the liquid flux is sq low that the
volume required would more than fill the de-
pression, then use sufficient flux t¢ just fill the
7.2 Fluxing the test pieces depression. Repeat for the other twd test pieces.

Select three cleaned copper test pieces (clause’6),
one of ywhich will serve as the blank. Follow the pro-
cedured|in 7.2 to 7.6 on the three test pieces,;omitting
the prodedures in 7.4 in the case of the blank.

7.2.1 Hor solid, paste andliquid flux samples Evaporate the solvent at (60 + 2) °C for |0 min in the
drying oven (5.4).

Weigh (1,00 +0,05) g.<ofi the solder wire or pellets

(4.5), previously degfeased with a neutral organic

solvent|(4.3), and\transfer to the centre of the de- 7.2.2 For flux-cored solder samples
pression in one-otf'the test pieces (7.1).

If the flux is present in the form of flux{cored solder,
NOTE 1| This'may conveniently be done, if wire is used, by degrease the surface of a suitable length of the cored
forming tre=wire-trte-a-srratt-Hateeit: Sofder sampte, Using @ cloth dampened with the sol-
vent (4.3). Weigh (1,00+£0,05) g of the degreased
sample, form it into a small flat coil and place it in the
centre of the depression in one of the test pieces
According to the form of the flux under test, continue (7.1). Repeat for the other two test pieces.

with the preparation of the test pieces by following

the procedure given in either a) or b) as follows.

Repeat for the other two test pieces (7.1).

7.2.3 For solder paste samples
a) If the flux under test is in solid or paste form,

weigh between 0,035 g and 0,040 g of the solid If the flux is present in the form of solder paste, weigh
or paste flux and add this to the solder in the de- (0,50 £ 0,05) g of the solder paste sample into the
pression of the test piece. Repeat for the other centre of the depression in one of the test pieces
two test pieces. (7.1). Repeat for the other two test pieces.
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7.3 Heating the test pieces

Using the to

ngs (5.6) or other suitable means, care-

fully lower the fluxed test piece from (7.2) onto the

surface of
(233x5)°Ci

the molten solder, maintained at

n the solder bath (5.1).

Allow the test piece to remain in contact until the

solder melts

and leave the test piece in this position

for a further 5 s.

©1S0

flux, the corrosion occurs after soldering and during
: ;

exposure 1o the test conaitions given in 7.4.

\Whan ~n
vviicii CO

visible

1) at the boundaries of the flux residues on the cop-
per, and/or

2) through discontinuities or cracks in the residues,

Maintaining the test piece in a horizontal position, re-

move it care

4 .
i

i
PIE TP B N S N N =Y 1| TN
rotrn uie neduny patr ariu ail

OwW it 10

cool for 30 mjn.

Repeat for the other two test pieces.

Examine the
x 20 magnifi

specimens using the microscope (5.5) at

bation and record their surface appear-

ance for sulpsequent comparison after conditioning

NOTE2 ltis

1A~}

.0.4).

fecommended that a camera be used to ob-

tain a photogrgphic record to facilitate this comparison.

7.4 Conditioning the test pieces

Retaining on
preheat the
place them

chamber (52)

e of the specimens from 7.3 as a blank,
ther two to 40 °C (see note 3) and then
in a vertical position in the humidity
operating at a temperature of

(40 + 2) °C and at a relative humidity of 90 % to 95 %.

NOTE 3 Preheating the test pieces avoids condensation

onto the test

bieces when they are placed in the chamber,

which, if it ocqurred, would invalidate the test:

Allow the two specimens to remain, i’ the chamber,

under these
for 3 days.

7.5 Exami

Remove the
Examine for

conditions of temperatdre and humidity,

nation of the test pieces

test_pieces from the humidity chamber.
évidence of corrosion, using the micro-

oL
artay ol
3) as spots under the residues.
In all these cases, the corrosion, products may be

green, blue-green or white in¢olour. Examples illus-
trating corrosion of these typgstare given in anpex A.

[

an n
avii v

=+
-~
¥

no Q fay\v.via) in anNnnNnAy A ;IIII(‘ ratna ja)
o auGWil i ainneX A musliailes a

typical used test piege“after conditioning, showing the
silver/blue solder,in(the centre of the depressign in the
test piece and,sutrounded by the flux residue.|Each of
these is aceOmpanied by a magnified view of a spe-
cific area of\the test piece (two magnified views in the
case of figure A.1 e)].

NOTE 4 The figures shown in annex A are proyided for
duidance only.

Figures A.1a) and A.1 b) illustrate test pieces corre-
sponding to typical results obtained from fluxgs which
PASS the test. Figures A.1c¢) and A.1e) show in-
creasing degrees of corrosion, and all correspond to
fluxes which FAIL the test. The principal feafures of
these figures are as follows.

— Figure A.1 a): The flux residue is of a bfown to
brownish-green translucent appearance. The resi-
due is cracked, but there is no evidenge at all
of any growth of corrosion product. This flux
PASSES the test.

— Figure A.1 b): The flux residue is translucgnt, and
in the magnified view olive-green areas |are evi-
dent in the flux residue due to dissolved copper

scope (5.5) at x Z0 magnification and compare with
the surface appearance of the pieces before condition-
ing (see 7.3) and with the blank, assessing the cor-
rosion in accordance with 7.6.

7.6 Assessment of corrosion

7.6.1 General

In this test,

chemical rea

corrosion results from a progressive
ction between the copper, the solder and

the constituents in the flux residues. For a corrosive

salts. There is no evidence at all of any growth of
corrosion product. This flux PASSES the test.

— Figure A.1 ¢): In the magnified area the small blue
spots at the flux/copper boundary are clear evi-
dence of the growth of corrosion product. This
flux FAILS the test.

— Figure A.1 d): A considerable amount of blue cor-
rosion growth in the darker areas of the residue,
in both views illustrated, is evidence of severe
corrosion. This flux FAILS the test.
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— Figure A.1 e): The magnified views reveal exten-
sive blue spots of corrosion product growth under
the flux residue and in cracks in the residue. This
flux FAILS the test

7.6.2 Examination after fluxing and melting

When the test pieces are examined after melting the
solder, but before conditioning in the humidity
chamber (see 7.3), and show signs of blue spots as in

ISO 9455-15:1996(E)

NOTE 5 During conditioning in the humidity chamber, the
flux residue and/or the copper test pieces may change in
appearance without exhibiting corrosion. For example, the
copper may become tarnished or the flux residue may be-
come opaque. These effects, if they occur, shouid be ig-
nored.

8 Expression of results

The results shall be assessed in accordance with the
criteria given in 7.5 and 7.6 and recorded as PASS or

figure - \,) oAt u“;, trre—ftox statt—e teermed—to
have fajled the test, and further testing is unnecess-
ary. Hofvever, any change in the colour of the residue
which rhay be observed at this stage of the test pro-
cedure,[usually to a green hue, without the growth of
solid cofrosion products, shall be ignored.

7.6.3 Examination after conditioning

When the test pieces are examined after conditioning
in the humidity chamber (see 7.4 and 7.5), and appear
comparpble with the typical examples given in figures
A.1a) gnd A.1b), the flux shall be deemed to have
passed|the test. However, if at this stage the test
pieces [reveal the evidence of corrosion comparable
with the typical examples given in figures A.1c),
A1d) or Ale), the flux shall be deemed to have
failed the test.

EAl
[ Y

9 Test report
The test report shaii incitide the foiiowing information:
a) identificationafithe test sample;

athiple,

b) test methiod used (i.e. reference t¢ this part of
ISO 9455);

¢) results obtained;
d), any unusual features noted during the test;

e) details of any operation not included|in this part of
ISO 9455, or regarded as optional.
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Annex A
(informative)

Examples of varying degrees of corrosion resulting from the
copper corrosion test

Area A

PASS

Magnified view of area A
a) Brownish-green flux residue but no evidence of corrosion growth
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Area A

PASS

Magnified view of area A

b) Olive-green flux residue due to copper salts, but no evidence of corrosion growth
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Area A

Magnified view of area A

c) Corrosion product growth (blue spots) at the flux/copper boundary


https://standardsiso.com/api/?name=f21aaab5103c21d6c1321b5b458b8880

