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ABSTRACT



In the present study, ternary alloys of (81-2x) Sn - (9.5+x) Zn -
(9.5+x) In alloy with x= 0, 0.5, 1, 1.5, 2 wt % have been prepared and
their structural, mechanical and thermal properties have been investigated
by X-ray diffraction (XRD) and creep testing machine and thermal
analyses (DSC). The five samples were prepared from Sn, Zn and In of
high purity (99%) using melting technique. XRD shows that the Sn-Zn-In
alloys consist mainly of multiple phases, identified as tetragonal and
hexagonal phases. Increasing of Zn & In concentrations to Sn component
matrix refined the ternary Sn-Zn-In alloy molecule size. In addition, the
findings reveal that the presented specimens, lattice parameters are close
to those previously determined for (JCPDS 04-0673). Creep tests show
that the creep strain rate increases as the applied stress and temperature
increase. Improvements in creep resistance have been achieved by
increasing the Zn & In content. Deformation mechanism is dislocation
climb. The mean values of the activation energies varied in the range of
(0.54-2.72) eV for all alloys under different loads (2.7, 6.8, and 12.3).
The liquid temperatures of alloys calculations were analyzed by a
differential scanning calorimeter (DSC). It has been found that there are a
slightly change in the liquid temperatures and decrease in the pasty range
by increasing Zinc content. These liquid temperatures are 197.29, 191,04,
and 194.43 for 81 Sn-9.5 Zn-9.5 In, 80Sn-10.5Zn-10.5In, and 77Sn-
11.5Zn-11.51In.
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