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A Study on Metal-Porcelain Fusing Layer in Porcelain Fused
to High Gold Alloy

Kee-Dae Lee, Dong-Ju Kwak
Dept. of Dental Technology, Daegu Health College

[Abstract]

The success of the porcelain fused to gold alloy restoration depends not only on the choice of materials but to a
larger degree on the technical skills. The porcelain fused to metal(PFM) alloys containing gold are commonly use
for dental purposes in dental laboratory. The gold-colored alloys contain primarily gold, platinum, palladium, and
silver, with minimum amounts of such metals as tin, iridium, or titanium.

The purpose of this study is on the metal-porcelain fusing layer in porcelain fused to high gold alloy

Principal results are as follows.

The hardness number(Hv) of PFG is respectively 140.2 4-12.6 in as-casted, 164.3+14.3 in heat-treated, 186.6 =
20.4 in fired-treated.

The formation of the fusing(intermediate) layer caused by components fusing the interface of porcelain and gold
alloy.

The main components of the fusing(intermediate) layer are Na, Al, Si, K, Zn, Zr and Ce.

The intermediate layer formed by the 2nd firing is more larger than the intermediate layer formed by the 1st
firing.
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Fig. 1. Phase diagram of Au—Pt alloy
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Table 1. Chemical composition of porcelain fused to
gold(PFG) alloys

Alloy -
Code Compositions(wt%)
A Au(84.3), Pd(5.0), Pt(8.0), Ag(-), Etc(2.7)




AREE EAE Q=4 Vita B ARl VMKI5E ARSI,

T4 9 EA9 A FHL EAALEE AFEdE AR
AAEE of=i7ks 2977 A Ay LFaRER
of| Al gafistal &y AF27](Bego Co., Germany)©l
A 22k 94 Fxskoinh oln AR AR AlAE ¢
5ol lost—wax®& o]83sk¢.2m, 700TColA 2 A=
SHAA Al wiEAE 2478 AR - ollE 5% &
G oA A BE YTl oA F28HH

F2E AFA0X10x2m)e EAHY ° FH

t s
N
rL

=

Y

e

ol

o

i)

)

oX

ot

o

12

)

1o

e

A

ok

B

e g e
EN
i)
5
o
i
ol
o,
2
L

= HE Vita25600, Vita Co.
1 990 T4 523t 218/l
A EAeskar %E*o%o 648ToIA £ 26CTE 4
S5t 990°CollA 52 frAIEkL, ofnf ¥k 10—
3torrZ stRoH 12} 242 930T, 2&F 2432 910
A 242t Algsk il A o) Als == Fig. 29+ At

‘ Alloying Design ‘ ‘ Investing ‘

‘ Induction Melting ‘ ‘ Burn—out ‘

‘ Centrifugal Casting ‘

‘ Condensing ‘ ‘ Solution Heat Treat ‘

‘ Firing ‘ ‘ Heat Treatment ‘

‘ Measurement ‘

Fig. 2. Schematic diagram of experimental procedure
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Table 2. Hardness numbers of high PFG alloys(Mean*
8D, Hv)

Code AC HT FT

A 140.2+126 164.3+14.3 186.6+£20.4

AC(As—cast), HT(Heat-treated),FT(Fired—treated)
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Fig. 3. EDS analysis of pocelain—gold alloy
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Fig. 4. Microstructure of intermediate layer of PFG alloys
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Fig. 5. Microstructure of gold concentration profile of PFG




Fig. 7.Microstructures of intermediate layer for 1st fired
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Fig. 8. Microstructures of intermediate layer for 2nd fired

Fig. 9. Microstructures of intermediate layer for 2nd fired
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