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Abstract



In this work, ternary alloys of (81Sn — xCu - (x-19) In) wt.% with x=1, 2, 3,4, 5
wt.% have been prepared then their structural, mechanical and thermal
properties have been studied. The five specimens were prepared from high
purity elements (Sn-Cu-In) using the melting technique. The results showed that
the structural properties strongly changes with Cu additions, XRD pattern shows
the formation of single phase of hexagonal and it was observed that the Cu
additions introduces a new peak representing (111) plane in the ternary
compositions with best intensity I, this plane appears in the face center cubic
construction of the pure copper. In addition, the X- ray and the bulk densities
were calculated and found to be in the range (7.2 — 7.6 gcm?) which is
acceptable since the reference composition is (7.18 gcm3). It was found that the

average crystallite size is varying in the range (24 — 47) nm.

The effect of adding Cu in the five compositions of (81Sn-xCu-(19-x) In) %
with x=1, 2, 3, 4, and 5 on the mechanical properties has been studied too. The
creep of the ternary alloys was examined at different temperatures (25, 50, and
80°C) under three different loads (2.5, 6.3 and 11.4 MPa). It was found that the
creep rate of the ternary alloys is increasing with the increasing of Cu —content
in all the samples at different temperatures and loads. The mean values of the
stress exponent were found to be in the range of (1.85-3.42) as well as the
activation energies varies in the range (0.48-5.33) eV for all alloys under the
different loads. In addition to that, the thermal properties of that ternary alloys
have been studied. It has been found that the melting points decreases for the Cu
concentrations 1, 3, 5 wt.%. It has been found that the measured pasty range
(Tong — Tonse:) decreased from 14.399°C for (81Sn-1Cu-18In) wt.%,
to 6.713°C for the (81Sn-5Cu-141In) % alloy.
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