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In the presented paper the authors attempted at analyzing the selected properties of silver coatings processed with
electrochemical method on brass elements. The conducted research indicates that changes in cathode current den-
sity in the range 100 A - dm2to 333 A - dm™ and the process time in the range of 60 s to 120 s have no effect on the
basic properties of the obtained silver coatings (microhardness, corrosion resistance, adhesion), but it only seems to

affect their appearance.
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INTRODUCTION

Silver coatings applied on metals or alloys with elec-
trochemical methods find a number of applications. It is
determined not only by attractive appearance of the coat-
ed elements, but also by their favorable mechanical prop-
erties such as high electrical conductivity or corrosion
resistance. They are used in automotive industry, electri-
cal engineering, chemical industry, jewelry making and
musical instruments manufacturing industry [1 - 4].

In the presented paper the authors attempted at ana-
lyzing the selected properties of silver coatings pro-
cessed with electrochemical method on brass elements.

RESEARCH METHODOLOGY

In the silver coating process the QUASAR galva-
nizer was used. The main components of the galvaniz-
ing bath were silver cyanide, potassium cyanide and
antimony fluoride. Brass plates and brass mouthpieces
of brass musical instruments were used in the research.
A detailed description of the research methodology is
presented in [5]. The parameters of the process of silver
coatings application on the surface of brass sheets are
presented in Table 1.

In order to determine the properties of the obtained
coatings, the samples were subjected to microhardness
testing performed on the Future-Tech Corp microhard-
ness tester integrated with an automatic measuring ta-
ble, computer and metallographic microscope which
enables Vicker’s hardness (HV) measurement. The
microhardness measurements were taken at 12 differ-
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ent points of the tested surface of each sample. In or-
der to check the adhesion of silver coatings to sub-
strate the chamber furnace preheated to 573 K was
used. There, the sheets were heated for 60 seconds
and then rapidly cooled in water. However, in order to
check the corrosion resistance of the coating to human
saliva, the effects of synthetic saliva was observed for
24 hours.

Table 1 Parameters of galvanizing process

Stiela e Time Cathc?de currer?t
/s density / A-dm?
1 30 200
2 60 200
3 90 200
4 120 200
5 120 250
6 90 250
7 60 250
8 30 250
9 120 333
10 920 333
1" 60 333
12 30 333
13 120 100
14 90 100
15 60 100
16 30 100
17 30 200
TEST RESULTS

Figures 1 - 2 show sample images obtained with the
use of metallographic microscope during microhard-
ness measurements, Figure 3 shows the average micro-
hardness values for the selected samples, while the mi-
crohardness distribution over the entire length of sam-
ples 11 and 17 can be seen in Figures 4 and 5.
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Figure 1 Microstructure in the hardness measurement area of
sample 3: a) coating microstructure at point 1 with a
visible impression, 117 HVO0,1; b) coating microstructu-
re at point 7 with a visible impression, 145 HVO,1;
) coating microstructure at point 10 with a visible
impression, 153 HV0,1; d) coating microstructure at
point 12 with a visible impression, 167 HVO,1

Adhesion tests of coatings to substrate as well as their
resistance to human saliva indicated, in all cases, good
quality of the obtained silver coatings. Consecutively, the
results of microhardness tests indicate marginal impact
of the parameters of silvering process upon its value. On
the other hand, the silver coating obtained at a cathode
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Figure 2 Microstructure in the area of hardness measurement
of sample 17: a) microstructure at point 1 with visible
impression, 121 HVO0,1; b) coating microstructure at
point 7 with a visible impression, 111 HV0.1;
¢) coating microstructure at point 10 with a visible
impression, 114 HVO0,1; d) coating microstructure at
point 12 with a visible impression, 118 HVO, 1

current density of 100 A » dm-2 during 60 s (sample No.
17) was characterized by the most attractive appearance.
Therefore, the above mentioned parameters were used
for the silvering process of mouthpieces for brass wind
instrument. The mouthpieces after silver coating appli-
cation are shown in Figure 6.
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Figure 3 Microhardness of brass sheets.
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Figure 4 Microhardness for each separate number of sample
impression 11

The studies on the adhesion of coatings to substrate
and their resistance to human saliva, in case of mouth-
pieces of brass musical instruments covered with a layer
of silver, confirmed the good quality of the obtained
coatings.

SUMMARY

The research carried out on the process of silver
coatings application on the surface of brass elements
with the electrochemical method allows to obtain layers
of good adhesion to the substrate and resistant to the
impact (corrosion) of human saliva. Their additional ad-
vantage is even distribution of microhardness values
along the entire length of the samples and their attrac-
tive appearance. Therefore, it is possible to implement
successfully this type of technique for covering brass
wind instrument mouthpieces, with the cathode current
density at 100 A -dm™ and short process times (of the
order of 60 s). The conducted research indicates that
changes in cathode current density in the range 100 A -
dm?to 333 A - dm™ and the process time in the range
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Figure 5 Microhardness for each separate number of sample
impression 17.
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Figure 6 Mouthpieces after silvering process application

of 60 s to 120 s have no effect on the basic properties of
the obtained silver coatings (microhardness, corrosion
resistance, adhesion), but it only seems to affect their
appearance.
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