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Influence of different heat treatments on the corrosion behavior of a new type of high palladium dental alloy
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[Abstract] Objective To evaluate the influence of different heat treatments on the corrosion behavior of a new Pd-
Ag-In-Ga alloy. Methods The corrosion of a new Pd-Ag-In-Ga alloy was tested according to ISO 10271 : 2001/cor.1:
2005(E). Taken as comparison, a commercial high-palladium alloy (Spartan® Plus) was also employed in the study. For
electrochemical corrosion test, the open-circuit potential (Eocp) and potentiodynamic polarization curve were recorded
and then the electrochemical parameters, namely corrosion potential (Ecorr) and corrosion current density (Icorr) calcu-
lated. The surfaces of the specimens that before and after corrosion test were observed by scanning electron microscopy
(SEM). Results Both of the high-palladium alloys had lower corrosion tendency and higher corrosion resistance by
heat treatment in the ISO 10271 electrochemical corrosion test. For both alloys, heat treatment at 500 °C was found to
be effective in improving the corrosion resistance as the best datas of electrochemical parameters (Eocp, Ecorr, Icorr)
were detected among the four temperature groups. However, no evidence showed that there was significant difference in
corrosion resistance between the two alloys. Comparison of surface morphology of the specimens before and after electro-
chemical experiments by SEM demonstrated that all groups of the two alloys were visible of pitting corrosion and crevice
corrosion phenomenon that gradually became less with increasing heat treatment temperature. Horizontal comparing
among the groups of the two alloys, no apparent differences in the distribution of pitting and crevice corrosion was
found. Conclusion The variation in compositions of high-palladium alloys did not cause significant difference in corro-
sion behavior due to the identical palladium matrix. The similarity in corrosion behavior among the two high-palladium
alloys might be attributed to the predominant palladium content.
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Table 1 Chemical components of the high-palladium alloy
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Table 2 Eocp, Icorr, Ecorr values of high-palladium alloy

n=3,xxs
2157 Eocp(mV) Tcorr (wA/cm?) Ecorr(mV)
VAR -166.33 = 10.50  219.37 + 23.97 -164.00 + 9.00
400 CH -217.33 £ 10.02 170.87 + 50.80 -200.33 + 7.37
450 CH -124.67 + 5.13 122.00 + 58.79 -125.33 + 4.04
500 C41 -115.67 + 42.58 2474 + 8.83 -121.67 = 10.07
i Focp: FFEEHLAL ; Teorr : JE (UL 3 55 1 5 Ecorr : JE U FL A o

=3 Spaﬂan® Plus 54 Eocp .\Icorr, Ecorr {H

n=3,x+s

Table 3 Eocp, Icorr, Ecorr values of Spartan® Plus alloy

n=3,x+s
21571 Eocp(mV) Icorr (pA/em®) Ecorr(mV)
[ERAALIEZH  ~189.33 + 7.51 187.33 +63.02  -193.00 + 4.00
400 C4l -183.33 + 5.03 138.80 + 38.36  —186.33 + 2.08
450 C4H -114.00 = 18.00 172.36 +33.17  -112.00 + 15.10
500 CZH -99.00 + 4.58 128.50 + 14.44 -99.33 + 3.21
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Figure 2 The overlapped potentiodynamic polarization

curves of the high-palladium alloy
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Figure 4  Surfaces of the high-palladium alloy before and after electrochemical test
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Figure 5 Surfaces of the Spartan® Plus alloy before and after electrochemical test
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