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Development of dental prosthesis made of semi-precious materials with specific
hardening mechanism
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G12 subjected to ST at relatively high temperature of 1173 K was composed of
three kinds of phases with Ag-rich a 2 phase, Cu-rich a 1 phase and B phase of Pd-Cu intermetallic
compound. Although nominal melting point of G12 was around 1233 K, the high Cu concentration area
like a 1 phase was partially dissolved and then the a 1, a 2 and partial 3 phases re-precipitated
during cooling. On the other hand, the microstructure of G12 aged at 673 K after ST at 1023 K (STA)
was mainly composed of two kinds of phases with o 2 and a 1 phases with a small amount of 3 phase,
which was a typical microstructure of STA. The Vickers hardness of G12 subjected to ST at 1173 K was
identical to that of the same alloy subjected to STA although the tensile strength, fatigue limit

and ductility deteriorated to some degrees.
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Fig. 1 Low magnification BSE images of as received
G12 and those subjected to ST at 1023K to 1173K
and STA.
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Fig. 2 Elemental mapping and high magnification BSE images of as received G12 and those
subjected to ST at 1023K to 1173K and STA.



Fig. 1 G12 As received
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Fig. 2 G12 As received ) ) .
STA 1023 K 1173 K Fig. 3 Vickers hardness of as received G12 and those

subjected to ST at 1023K to 1173K and STA.
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ST at 1023K to 1173K and STA.
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