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Abstracl @ In this study commercial 70.5%Pd-11.2%Cu 7.2%Ca system allovs have been analyzed as a function of clinical
dogassing and porcelain (iing heat-lreatment on a wax pattern cast by a hroken-arm centritugal casting machine. Variations
in miciostiuctmes  afler casling, degassing, and fiving heat-Licatmenl, were invesligated by SEM(scanning  electron
microscopy). EDS(eneigv-dispersive x-ray spectioscopy) and TEM(transmizsion electron microscopy) The resulls of SEM and
EDS analysis on the investigation ol the segregation arcas. grain boudaries, and piccipitates on cach oxperimental conditions
were nol coincided with stoichiometiles of stable pliases it binary Pd-Ga alloys. Relatively large amoeunl of Ga were observed
in these arcas. The tendency of igher Ga depletion was observed at 1he maliix close to the precipitates alter porcelain [iring
heat-ticatment. By TRA analysis after casting and dogassing heat-ticatiment, Ga was idenlilied by the maximum intensity ol
semegation area in the mictostiucture and stieaks belween Ga and Pd solid=solution were also observed hy SAED
(sclected arca clectron dithaction) pallerns., Precipitetes in the mioeshioclue alter poreelain fning heat-treatment were
turned out to be intermetallic compound PdaGa while the matvix had a “tweed structme” with a [ine librous Image of about
25 width along <1007 direction.
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Key words. 774 A< & 2] 'Aﬂl’(n'l(,t'cll-cu‘zunic dentad materials), PAd-Cu-Gadl F-3HPd Cu-Ga system alloy), F5+ 7185 Pd2Galinter -
metallic compotned P20, tweed 41384 (tweed microstructure)
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Table 1. Chemical composition of alloy used

1 in weight percent in atomic percent

alloy 7 . o - 3

Pd Cu Ga Au an Ru Pd Cu (za
76.5%Pd-11.6%Cu- c
. . 6 7. 2. K 8 39.2

7.2%Ga system 65 116 2 20 L9 0.8 69 176 99
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Fig. 1. Secondary electron image micrographs(<2,000) and the
elemenlal energy—dispersive x-ray mapping ¢f scanning electron
rnicroscopy for as-casl 76.5%Pd- 11.6%Cu-7.2%Ga system alloy :
(@) secondary electron mmage, (&) Pd mapping, (¢) Cu mapping,
and (d) Ru mapping
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Fig. 2. Secondary electron Image micrographs( » 2.000) and lhe
elemental energy-dispersive x—ray mapping ol scanning electron
microscopy for  78.5%Pd-11.6%Cu-7.2%Ga  syslem alloy alter
degassing heat-treaiment :

(a) secondary electron image, (bl Pd mapping, (c) Cu mapping,
and (d) Ru mapping
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Fig. 3. Secondary electron image micrographs(=2,000) and the
elernental energy dispersive x ray mapping of scanning slectron
microscopy  for  76.5%Pd-116%Cu-7.2%Ga system alloy after
finng heat-Ireatment -

(a) secondary eleclron 1image, (b) Pd mapping, (c) Cu mapping,
and (d) Ru mappng
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Table 2. The energy—dispersivre x-ray spectroscopic analysis of 76.5%Pd-11.6%Cu-7.2%Ga system alloy after casting, degassing and

firing heat-treatment(wi%)

alloy conditions areas in fig. 1, 2, 3 Pd Cu Ga

1. matrix 30.80 977 6.06

as-cast 2. segregation{precipitates) 73.06 13.42 857

B 3. grain boundary 77.03 12,20 7.56

1. matrix 7817 1068 6.34

as degas 2. segregation(precipitates) 74.40 1331 8.36

6 59Pd-1L6% o 3. grain boundary 7867 9.83 742

79%Ga system 1. matrlvf 79.13 11.15 6.51

2. precipitates 76.63 11.28 9.06

2-1. close to the precipitates 78.95 11.32 530

as fire 2 2. more separate to the precipitates 79.22 10.86 6.02

3. grain boundary 7719 1093 831

3-1. close to the grain boundary 78.53 11.43 25.47

3-2. more separdle to the grain boundary 73.95 11.15 6.11
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