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Microstructural Changes and Mechanical Properties
of Sterling Silver Grade 935 with 0.3% Sn
and 0.3% Al Additions

Navarat Chairerk!, Siriwan Sakultanchareonchai’,

Torranin Chairuangsri’ and Ekasit Nisaratanaporn'

ABSTRACT

In this research the relationships of copper tin and aluminium alloy elements on
microstructure anti-tarnish property and mechanical properties of sterling silver grade 935 have
been studied for manufacturing the jewelry spring which produced with induction casting
process and 0.3%wt aluminium and tin additions. The results indicated that aluminium assisted
to inhibit the occurrence of copper oxides on the surface of as cast specimens and led to
less surface’s tarnish than that of other specimens. An addition of tin gave clearly the less amount
of eutectic structure than the other elements’ additions and the size of beta grain increase.
In tarnish testing aluminium provided an increase in anti-tarnish property. Mechanical properties
including spring and tensile properties greatly improved with the heat treatment in which the
solution treatment was ignored. Aging treatment at the temperature of 350°C improved the
mechanical properties more than that of 400°C. Spring values of those alloys at the aged
condition of 350°C were 4.2 4.6, 2.5-3.0 and 1.0-2.0 MPa respectively. This was attributed
to the difference of microstructure, the amount of copper in matrix, the amount of alloying
elements in beta phase, aging temperature etc. The silver-copper-aluminium (0.3%wt) silver

alloy in this research is very suitable for silver spring application.

Keywords: Silver alloys, Sterling silver, Heat treatment, Non-solutionization aging treatment,

Aging, Spring property, Microstructure
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