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Abstract : Palladium-Gallium system alloys containing a gallium have beceme popular for the new generation metal-ceramic
restorations because of their excellent mechanical properties. esthetics and biocompatibility. In this paper, commercial
77.3%Pd-6.0%Ca system alloys have been cast by a centrifucal broken-arm casting machine. Variaticns in their
microstruetures upon casting., degassing. and porcelain firing heat treatment, were investigated by OMI(eptical microscopy),
XRD{x-ray diffractometry), and TEM(transmission electron microscopy). Pd solid-solution and streaks caused from precipitates
were confirmed by the XRD and TEM analysis. respectively, After casting, decgassing and phase equilibrium heat treatment at
8607T for 5 hours, Pd solid-solution and more definite intermetallic compound such as Pd:Ga were identified by TEM(SAED].
From current experimental resuits, we have concluded that the commercial 77.3%Pd-6.0%Ga system alioy is composed of Pd
solid-solution and intermetallic compound, Pd2Ga.

Key words @ 34412128 X)*E(metal-ceramic dental materials), Pd-Ga#Al $5(Pd-Ga system alloy), F573RME Pd:Galintermetallic
compound Pd:Ga}, 9423 (microstructure).
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Table 1. Chemical compositions of alloy used.

in atomic%
Pd Ga
76.7| 9.1

in weight%
Ga |Au|Sn
6.0/4.5|4.0

alloy
Pd

77.3

Ag
7.2

Ru
0.5

Ge
0.5

77.3%Pd-6.0%Ga
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Fig. 1. The schematic diagram of sample preparation
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Fig. 2. Phase diagram of Pd-Ga binary system alloy
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Fig. 3. Optical micrographs of 77.3%Pd-6.0%Ga system
alloy : {a) as-cast, (b) as-degas, and (c) as-fire
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Fig. 4. X-ray diffractions patterns of 77,3%Pd-6.0%Ga
system alloy : (a) as-cast, (b) as-degas, and (c) as-fire
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Fig. 5. Bright field image(x47,000) and selected area
diffraction pattern of transmission electron micrographs
for casting 77.3%Pd-6.0%Ga system alloy: (a} bright
fisld image, and (a-1) selected area electron diffraction
pattern
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Fig. 5. Bright field image{x47,000) and selected area
diffraction pattern of transmissicn electron micrographs
for 77.3%Pd-6.0%Ga system alloy after degassing
heat-treatment : (b} bright field image, and (b-1) selscted
area electron diffraction pattern

Fig. 5. Bright field image{x47.000) and selected area
diffraction pattern of transmission electron micrographs
for 77.3%Pd-6.0%Ga system alloy after firing heat-
treatment : (c) bright field image, and {c-1) selected area
electron diffraction pattern
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Fig. 6. Bright field image(x47,000) and selected area
diffraction pattern of transmission electron micrographs
for 77.3%Pd-6.0%Ga system alloy after casting,
degassing and phase equilibrium heat-treatment at 860°C
for & hour: (a) bright field image, and {(a-1) selected area
alectron diffraction pattern
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Fig. 7. X-ray diffrations patterns for 77.3%Pd-6.0%Ga
system alloy after casting, degassing and phase
equilibrium heat-treatment at 860°C for 5 hour
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