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Abstract

The chemical composition and technique of gold alloys using in jewelry industry has
been investigated by emphasizing the effect of homogenization in 14 K gold wire, the
relationships between the heat treatment, cold working and hardness property in 18 K gold alloy,
and the wettability of 14 K gold solder with zinc additive.

in 14 K gold alloy (59.1%Au-14.5%Ag-26.4%Cu) it was found that the homogenized
microstructure could been obtained using the homogenization condition with the temperature of
800 °C.’for 4 hrs and subsequently quenched immediately in water (0 °C). Thus this led to
decreasing in hardness value and produced the hardness uniformly throughout the cross section
area of specimens. In addition, in the specimens with and with out homogenization, the aging
procesz‘,, at temperature of 350 °C for 1 hr, didn't affect to the hardness.

1n 18 K gold alloys, varying the copper content from 5-15% and the reduction area using
roller of 0-90%, the hardness increased with the percentage of reduction area and copper
content in alloys. Annealing the specimen after cold working with 90% reduction produced the
lower hardness as same as the hardness value in as-cast specimen. Furthermore the
microstructure showed that the disordered single phase solid solution has been occurred.
Subsequent aging with the temperature of 270 °C for 80-100 min. produced the peak aged
condition with providing the maximum hardness.

In the investigation of the wettability of 14 K solder with the ratio between silver and
copper of about 1:1 and the zinc content in the range of 1-10% it was found that increasing the
zinc content produced the higher wettability of the solder alloy due to the lower contact angle
and the lower solidification range. However the hardness decreased with zinc content. The zinc

content suitable for the 14 k soldering alloy was approximately at 3% by weight.



