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A Study on Changes of Mechanical Properties and Microstructure
in Porcelain Fused to Gold Alloys by Heat Treatment
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[Abstract]

The purpose of this study was to observe the change of mechanical property and microstructure in porcelain fused
to gold alloy by heat treatment. PFG alloys are composed with Au-Pd-Ag alloy of the additional elements with
indium, tin and copper. Specimens were tested in hardness using vicker,s micro-hardness tester and the surface
micro structural changes were analysed by SEM and EDS.

The results were as fellows:

1. The vickers hardness showed highest in Au-Pd-Ag alloy of the additional element with tin.

2. By hardening-oxiding result, the vicker,s hardness increased in additional element with tin but there was no
significant difference in additional elements with indium and copper.

3. The surface oxide layer of Au-Pd-Ag alloy with added indium and tin increased but there was small change in
additional element with copper.

4. The elements of indium and tin increased with increasing heat treatment in the surface alloy.
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& oA QI oy AT} ule- oFste] F4
Q= ZAJo| o} o] B
o8 F&HEaFEATe] 2 /\}‘lﬂ‘ﬂ 9”/}
(Mclean and Sced, 1976). 3}A|9F G545
Al w59 FAI= Qe 2173 Fo] W Auld wii
all ceramic crownel & 27| AlZtsto] %
PJC(porceain jacket crown)2] Oe"-?—ﬂ]b} =R o] A
oA op7|El= 51t opde] Bt &
In-Ceram¥ 2 ZetA IE dF0|it}(glass
infiltrated alumina)®] A& &A1= all- ceramic®] 4l
nEER FEE WA Eelon o= all- ceramic
o] A& A= A =3 o} Alztulo] Zhref 22| Ql/d
® ooty AR E % He o8 5t
CAD/CAM ZH|E °8eF A 25 Yot 5508 I35
AZsEe] all ceramic crown= LASH= A|AEl0] HE
5}e] a1 QIoK(Tinschert et al. 2000, 2001). 19 01]5 ol
EHEY 71 29 A|(long bridge)?] 79+ o= =
o] A7} Aastn ga|glde] w2 :L/\ﬁ\——':r"EZHJﬂLO]
AREE]AL T,

TSR efolAs F45-Aete] Ado] st
a9 T, AN, 2 et Aeks 34
of W2 A=Y SAHI 9 njAR2] #3lo T3t

=Y HL In, Sn, Fe, Ga,
A77F EA Y Alof Alek=E
= @At o5l =A-w49 Aem SAtEo] 4
§L7JE—§ 771, —Crﬁ] A9 B9 == Nit
B & ol vls) FAL AlelEo]
B 15k tHWatanabe 1989; Inoue et al,
1992; A Eet 1990), E3F nlgF X7 Ao gheky 94
gz wheh AkelE o) A& 7o) vhfsh S
9] A= g HEY] 49| In20s, SnO2, FexOs, CuO
o2 HuEcHOhno et al, 1983, 1985; Suoninen
et al, 1983; Payan et al, 1986).
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Table 1 Chemical composition of specimens(wt/%)

Greup Au Pd Ag In Sn Cu

A 50 333 167 - - -
B 50 273 137 9 - -
C 50 273 137 - 9 -
D 50 273 137 - - 9
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Table 2 Hardness numbers of PFG alloy (Mean*SD, Hv)

Cede O(exiding) H(hardening) n
A 74122 74419 5
97+11.4 91+9.6 5

C 125%10.9 228+18.8 5
D 83+3.2 85+7.0 5
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Fig. 1 Micro vickers hardness of PFG alloys
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Fig. 2 The SEM surface picture in oxidizing treatment
(X 20,000)
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Fig. 3 The SEM surface picture in hardening—oxidizing
treatment(x20,000)
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Fig. 4 EDS analysis of Au—Pd-Ag—In alloys after Fig. 5 EDS analysis of Au—Pd-Ag—In alloy after
oxidizing treatment hardening—oxidizing treatment
Table 3 The EDS result of oxidizing treatment (In) Table 4 The EDS result of hardening—oxidizing treatment
Element Weight% Atemic% i

0 3.49 24.38 Element Weight% Atemic%
Au 51.18 29.00 O 6.18 36.97
Pd 19.50 20.46 Au 4890 23.75
Ag 17.06 17.65 Pd 16.55 14.88
In 876 8.51 Ag 14.14 1254

Totals 100.00 In 14.23 11.86

Totals 100.00
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Fig. 6 EDS analysis of Au—Pd-Ag—Sn alloy after
hardening—oxidizing treatment

Table 5 The EDS result of oxidizing treatment (Sn)
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Fig. 7 EDS analysis of Au—pd—Ag—Sn alloy after oxidizing
treatment

Table 6 The EDS result of hardening—oxidizing treatment

Element Atemic%
@) 18.72
Au 36.39
Pd 19.40
Ag 18.13
Sn 7.37
Totals

CHot Xjat 7|5 Shof x|

(Sn)
Element Weight% Atemic%
0 1.1 53.83
Au 51.05 20.09
Pd 7.76 5.65
Ag 12.05 8.66
Sn 18.03 1.78
Totals 100.00
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