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Abstract

In this research there are 3 topics studied as follows :

1. Effect of indium on mechanical properties and tarnish resistance of Sterling

silver.

2. Effect of manganese on mechanical properties and tarnish resistance of

Sterling silver.

3. Effect of Tin on 14 karat gold solder.

On Study of Ag — Cu —In Alloys, effects of indium added sterling (1.03 —2.09 %
indium) in improving tarnish resistance was not noticeable. In addition, the alloy
exhibited lower tensile stress and hardness due to lower copper content. The secondary
structure was found to increase in volume and was well dispersed as more indium was
added. For sterling silver having silicon 0.09 - 0.11% by weight and indium 0.53, 1.09,
1.60 and 2.13 %, the tarnish resistance of these alloy was found to increase as the amount
of indium increased. The tarnish resistance was found to increase 33 — 40 % compared
with the common sterling silver (92.50% sterling silver) and 31.84 — 38.65 % compared
with the silicon added sterling silver (0.09 — 0.11% silicon). EDX, Spectroscopy revealed
that both indium and silicon presented in both matrix and secondary structure.

The effect of manganese in 92.5%Ag — Cu — Mn alloys on their microstructure,
mechanical properties, and tarnish and corrosion resistance were investigated to
determine the suitable manganese content of sterling silver alloys for the jewelry industry.
The experimental alloys varied manganese content in the overage of 0-3 % by weight.
The microstructure of 92.5%Ag — Cu — Mn alloys consists of both silver — rich solid
solution, as a matrix, and eutectic structure. The amount of manganese found in the
eutectic is higher than those in the matrix. By increasing manganese content, the amount
of eutectic structure, and therefore, tensile and yield strength and hardness of the alloys
were decreasing. The tarnish resistance was found to be inproved when the amount of
manganese were increasing and the tarnish films were studied quantitatively using a
spectrophotometer to measure the color difference (DE*). Potentiodynamic anodic
polarization technique was applied to measure the corrosion potentials (Ecr) and passive
current density (I,). In 1% sodium chloride solution, the increasing of manganese
content not only promoted the noble shift in corrosion potentials but also reduced passive
current density. However, in 1% sodium chloride solution saturated with hydrogen sulfide

(H2S), the passive region could not be observed.



viii

The effects of Tin on wettability of 14 karat gold soldering alloy have been
investigated. Tin contents in the range of 0-3.37 % by weight. have been added into 14 k.
solders and the ratio of silver of copper was maintained at 1:1 Wettability has been
performed under sessile drop test and it was found that contact angles of the solder drop
decreased with increasing tin content ie., from 120.1 degree at 0% Sn to 105.9 degree at

3.37% Sn. Hardness and shear strength also increased when the amount of tin increased.



