Abstract
The purpose of this project was to improve the mechanical properties of the Ag-Sn
metal-resin composite to be a good posterior restorative material for amalgam altemation. The
~ project was divided into two studies. First, improved the composite by acid and heat treatment
of the filler particles. Secondly, changing the particle size. However, the second study was not
possible due to the composite curing system that was not allow the material to cure properly.
Therefore this study was modified to change the particle type to be Ag-In and investigated the

bonding mechanism.

First project, the silver-tin alloy particles were treated the surface with HCI at 2%, 4%

and water washing as a control in combination with heat treatment either at 150°C or 30000,
and no treatment as a control. The treated particles were used for preparation of the composite
and done flexural test (ISO-4049) to evaluate the effect of acid and heat treatment on the
flexural properties. The treated particle surface including standard sample of Sn, SnO, SnO,,
Ag, Ag,O were analyzed using an X-ray photoelectron spectroscope (ESCA) to determine the
most responsible substrate for the bonding mechanism. Second project, were also done the
same as first project to the silver-indium alloy particles. The standard sample of In and the oxide

form, InO, were used instead of Sn, SnO, SnO,

The composite showed the greatest strength when the silver-tin particles got the acid

treated at 2% in combination with heat treated at 150°C. At that condition, the ESCA analysis
showed the majority of the surface composed of SnO compound. Moreover, the correlation
between flexural strength of the composite and their filler Sn3d binding energy was found
significantly (R=0.90, P=0.02), which mean SnO might be the most responsible for the bond

between the particle and coupling agent. While the silver-indium contained composite showed

the greatest strength at 2-4% acid treated with heat treated at 350°C. At that condition, the
ESCA analysis did not show any different in the surface composition, only some different in the
thickness of the oxide film. However, the composite produced from these two filler particle show
difference in flexural modulus with the same flexural strength. These mean we can control the

flexural modulus of the composite by changing the particle without any effect on flexural

strength.
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