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The Effect of Au Addition on the Hardening Mechanism
in Ag-20wt% Pd-20wt% Cu

M.H. Park- B.J.Bae- H.S.Lee- KD.Lee
Dept. of Dental Laboratory Technology, Dae-Gu Public Health Junior College

The Ag-Pd-Cu dloys containing a small amount of Au is commonly used for dental purposes,
because this aloy is cheaper than Au-base alloys for clinical use. However, the most important
characterigtic of thisdloy is age-hardenability, which isnot exhibited by other Ag-base dental alloys.

The specimens used were Ag-20Pd-20Cu ternary dloy and Au addition aloy. These dloys were
melted and casted by induction electic furace and centrifugal casting machine in Ar atmoshpere.
These specimens were solution treated for 2hr at 800  and were then quenched into iced water, and
aged at 350 550

Age-hardening characteristics of the small Au-containing Ag-pPd-Cu dental alloys were
investigated by means of hardness testing, X-ray diffraction and eectron microscope observations,
electrical resistance, differential scanning calorimetric, emergy dispersed spectra and electron probe
microanaysis.

Principal resultsare asfollows:

Hardening occured in two stages, |. e, stage | in low temperature and stage |1 in high temperature
regions, during continuous aging.

The case of hardening in stage | was due to the formation of the LIo type face centered tetragonal
PdCu-ordered phase in the grain interior and hardening in stage | was affedted by the Cu
concentration.

In stage 11, decomposition of the a solid solution to a PACu ordered phase(L 10 type) and an Ag-
rich o2 phase occurred and a discontiunous precipitation occurred at the grain boundary.




Form the electron microscope study, it was concluded that the cause of age-hardening in this dloy
is the precipitation of the PdCu ordered phase, which has AuCu | type face-centered tetragonal

structure.

Preci pitation procedure was a — o+02+PdCu — al+o2+PdCu at Pd/Cu=1
Ag-Pd-Cu dloy is more effective dental aloy as ageing treatment and is suitable to isothermal

ageing at 450
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Table 1. Alloy design and chemical composition of Ag-Pd-Cu alloy

. Chemical composition(wt% )
Alloy N Alloy d
oy No oy design Pd Cu Au Ag
3—1 Ag-20Pd-20Cu 215 20.12 — bal
4—1 Ag-20Pd-18Cu-2Au 20.90 18.21 1.83 bal

100mm, 5x 50mm

800 12hr
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Fig. 1 EDS X-ray Microanalysis spectra of the Ag-20Pd-18Cu-2Au alloy
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aged at indicated temperature.
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Photo. 1 Microstructure of the Ag-20Pd-20Cu alloy aged at indicated temperature.
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Photo. 2 SEM Micrograph of the Ag-20Pd-18Cu-
2Au alloy aged at 350 for 60min.

Table. 2 The chemical composition of the
observed phases according to EPMA in Photo
3-6.

Alloy No Chemical composition(wt %)

(code No) Ag Pd Cu Au

4—1(A) 68.017 19.276 10.694 2.013
(B) 16.280 35.958 45.177 2.586
(C) 69.076 18.729 9.912 2.283

45

martix100}



Photo. 3 Bridght field image(A) and selected area electron diffraction pattern(B) of the Ag-20Pd-
20Cu alloy aged at 350  for 60min.

Photo. 4 Bridght field image of the Ag-20Pd-20Cu alloy(A) and Ag-20Pd-18Cu-2Au alloy(B) aged
at 350 for 10min.
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