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Abstract ; [n this paper, variations in microstrulure of commercial 76.5%Pd-11.6%Cu-7.2%Ga system dental alloy were investigated as a
[unction of casting condition and clinical heal (reatment by XRD(x-ray diffractometery), OM(optical microscopy) and DTA(differential
thermal analysis)-TG(thermogravimetry). Depending on the combination of casting, degassing, and firing heat treatment, significant phase
changes n the microstructure of palladium solid solution and intermetallic compound Pd.Ga were observed.

In addition, hath formation and disgociation of palladium oxide, due to a reaction of palladium dental alloy with oxygon in argon, were
ascertamed by a change i TG while a formalion of Pd,Ga was confirmed by the endothermic peak al approximately 815C in DTA.
These experimenlal results were altmbuted to Cu which suppresses the solubility of Ga in binary Pd-Ga alloy and the consequent eutectic
reaclion causes a shift to the lower Ga side. More sophisticaled investigations, using olher characterization systems such as TEM(irans-
mission eleclron microscopy), are suggested [or more clear analysis.

Key words ; 2|38 Pd-Cu-Ga7r &+ (Pd-Cu-Ga system dental alloy), &4 27 (metal-ceramic), PdyGa 47t &2 (Pd,Ga intermetal-
lic compound), 4| 33 (microstructure).
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T 1. 329 et =4

in weight perc;en-t in atomic percent
Pd|Cu|GalAu| Sn|Rul|Pd|Cu | Ga
76.5Pd-11.6Cu-7.2Ga|76.5/11.6| 7.2 | 2.0 | 1.9| 0.8 |69.2}17.6| 9.9

Table 1. Chemical compositions of alloy used
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Table 2. Simulated porcelan firng procedure for the 76.5%Pd-11.2%Cu- 7.2%Ga system alloy*

firing programm basic temp. holding time heat rate [iring temp. holding time
1sl opague bake 600 2min. 55°C/min 930C 3min.
2nd opague bake 600T 4min. 55°C/min 930T 2min.
1st dentine bake 600°C 9rnin. 55°C /min 910¢C 1min.
2st dentine bake 6007 Bmin. 55°C/min 9107 Imin.
glaze firing 600 4min. 55°C/min 900C 3min.
*From lhe product information literature
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