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A Study on Change of Physical Property in Porcelain Fused to
18K Gold Alloy by Small Additional Elements
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[Abstract]

A variety of the porcelain fused to gold(PFG) have been developed to which porcelain can be fused. PFG alloys
developed for this purposed have a high melting point and do not discolor when combined with porcelain. The
design of the compositions of PFG is very important to esthetic restorative materials applying to porcelain.

The purpose of this study is on the change of physical and mechanical characteristics in PFG 18K alloy by the
small additional elements.

Principal results are as follows.

The high Au alloy containing 18Karat gold contents is respectively Au(75%), Pd(10%), Pt(4%), Ag(4%), In(2%),
Sn(2%), Cu(2%), Ti(1%). These alloys are composed mainly of gold, platinum, silver and palladium with a few
percent of the additional elements. By the addition of small amounts of elements such as In, Sn, Ti, the fine grain
castings are produced in gold alloy and the small addition of platinum is very effective in increasing of hardness and
strength.

These gold alloys are representative of the changes to be expected as a result of heat treatment. These changes in
strength and hardness values are sufficient to demonstrate a significant difference in performance between a as-
casted and a heat-treated.

These alloys have mechanical properties characteristics of Type II and Type Il gold alloys.

These alloys are useful to porcelain-metal restorations and dental laboratory. Also the porcelain fused to
metal(PFM) alloys containing gold are commonly use for dental purposes in dental laboratory.
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Fig. 1. Phase diagram of Au—Ag—Cu alloy
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Table 1. Chemical composition of porcelain fused to
gold(PFG) alloys

é‘!;‘é Cempesitions(wt%)
A Au(75), Pd(10), Pt(4), Ag(4)
In(2), Sn(2), Cu(2), Ti(1)
B Au(75), Pd(10), Pt(6), Ag(6), Sn(3)
C u(75), Pd(10), Pt(6), Ag(6), In(3)
D Au(75), Pd(10), Pt(6), Ag(6), Cu(3)
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Table 2. Schematic diagram of experimental procedure.

‘ Alloying Design H Investing ‘

‘ Induction Melting H Burn—out ‘

‘ Centrifugal Casting ‘

‘ Surface Cleaning ‘

‘ Condensing ‘ ‘ Solution Heat Treat ‘
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‘ Measurement ‘
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Table 3. Hardness numbers of 18K PFG alloys(Mean+

SD, Hv)
Cede AC HT FT
A 147+18.8 168+23.4 197+21.6
B 1741214 190+27.8 214+16.2
C 175+14.2 174+18.2 206+22.6
D 144+19.5 159+15.4 196+28.1
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Table 4. Tensile strength of 18K PFG alloys(Mean=SD, kg
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Table 5. Values of thermal expansion of 18K PFG alloys

o)
Cede AC HT FT
A 66.1+16.2 68.2+14.8 68.2+09.8
B 674+153  679+185 7151126
C 56.3t18.6  61.4*+158 63.4+19.1
D 68.5+15.2 67.7t12.1 68.9+11.8

(x10)

Cede AC HT FT
A 14.2 14.3 13.9
B 13.8 13.7 13.9
C 141 141 14.2
D 13.9 141 13.9
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Fig. 2. Microstructure of PFG alloys
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