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In the paper presented the author aims at determining the effect of the parameters of tin coating process, run with
galvanic method, upon the quality of the obtained coatings.
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INTRODUCTION

Galvanic method is one of the most common tech-
niques for the application of thin metal coatings, the
properties of which are much better than those of metal
base. Galvanic coatings, are often used for decorative
or protective purposes. Favorable properties of coatings
and cheaper materials used at manufacturing process of
products allow optimization of products costs. Still the
expected properties are retained. [1 - 3].

Tin coatings are one of the coatings applied with
galvanic method. They found their wide application in
coating cutlery and kitchen utensils as well as parts in
automotive industry. However, tin sheets are used at
cans manufacturing [4-5].

Tin coatings not only assure product protection
against contact with steel plates but also secure the
plates against corrosive effect of the product [6 -7].

In the paper presented the author aimed at determin-
ing the effect of the parameters of tin coating process,
run with galvanic method, upon the quality of the ob-
tained coatings.

METODOLOGY

The tin coating process required the use of QUA-
SAR galvanizer, the main elements of which were a tub
made of polypropylene, a rail supplying electricity to a
graphite anode, a cathode made of steel plates and a
power supply unit [8].

Steel plates (ST3) 0,1 dm x 0,03 dm, which were
previously subjected to machining processes in order to
clean their surface, were used in the studies [8].

Basic parameters of the tin coating process are
shown in Table 1.

In order to determine the continuity of the obtained
galvanic coatings, they subjected them to tests carried
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out on the Nikon SMZ745T microscope. Macrostruc-
ture tests of steel samples were carried out under double
magnification for all tin coatings. The tested samples
were placed under the microscope lens, evenly illumi-
nated and the image was recorded with NIS - Elements
Basic Reasearch, using a NICON camera. Two areas
were selected for analysis: the middle and the final part
of the sample to check uniformity of tin coatings.

Table 1 Parameters of galvanizing process

Simple No Time /s Currentintensity / A
1 60 0,6
2 120 0,6
3 180 0,6
4 60 1,2
5 120 1,2
6 180 1,2
7 60 1,5
8 120 1,5
9 180 1,5
10 60 2,1
1 120 2,1
12 180 2,1
13 60 3
14 180

The next stage of investigations involved corrosion
tests performed inside Erichsen CORROTHERM 610
salt chamber.

Steel samples with tin coating were exposed to a fog
atmosphere obtained by spraying aqueous sodium chlo-
ride solution with concentration of 50 g/dm? in 35 °C.
The tested samples were hung on non-metallic hangers
in such a way that the corrosive solution dripping from
one plate would not flow down to the other. The surface
of metallic samples stayed wet due to the sprayed aque-
ous sodium chloride solution.

The process was stopped first after 24 hours and
then after 48 hours, each time the weight of the samples
was checked on Radwag analytical balance.

The final stage of the tests involved checking the
adhesion of galvanic coatings with the use of Czylok
FCF 22HP chamber furnace.
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TEST RESULTS

Figure 1. shows tin coatings obtained with galvanic
method.

Figure 6 Sample macrostructure 10, a) middle part, b) final part.

Figures 7 - 9 show the results of corrosion test per-
formed inside the salt chamber.

Figure 1 Tin galvanic coatings.

Figures 2 - 6 Exemplary images obtained from opti-
cal microscope. None of the cases shows discontinuity e

of tin coating. Figure 7 Tin coating after corrosion tests inside the salt
chamber were completed (sample 1), a) 24h, b) 48h.

Figure 2 Sample macrostructure 1, a) middle part, b) final part.

Figure 8 Tin coating after corrosion tests inside the salt
chamber were completed (sample 6), a) 24h, b) 48h.

Figure 3 Sample macrostructure 3, a) middle part, b) final part.

Figure 9 Tin coating after corrosion tests inside the salt
Figure 4 Sample macrostructure 5, a) middle part, b) final part. chamber were completed (sample 14), a) 24h, b) 48h.

In order to compare corrosion progress, the corro-
sion rate (Vc) was determined for individual samples

according to the equation:
m,—m
Ve=—t—= 1
< 1)
where:
m, — sample mass before test /g,

Figure 5 Sample macrostructure 7, a) middle part, b) final part. m, — sample mass after test/g,
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after 24 h Mafter 48h

1 3 4 6 7 9 10 12 13 14

Simple number

The rate of corrosion / g/ m? 24h

Figure 10 Corrosion process rate for tested tin coatings.

S — sample surface /m2,
t — test duration, /24 h .
Corrosion rate test results presented in Figure 10.
The tests on the adhesion of tin galvanic coatings
showed good temperature resistance up to 300 °C. The
samples after testing had a damage-free compact coat-
ing (Figure 11).

SUMMARY

o Tin coatings obtained in the process featured compact
and homogenous structure. In all cases the macro-
structure of galvanic coatings demonstrated continui-
ty and was free from pittings and chippings. Tin coat-
ing applied was uniform.

e Corrosion tests of steel plates covered with a tin layer
in a salt chamber proved that the sample for which the
electroplating process was carried out for 180 sec at a
current intensity of 0,6A showed the smallest area
covered by corrosion.

e The tests of tin coating adhesion showed their good
adhesion in all studied cases.
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