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Summary

The corrosion resistance of twelve commercially available dental precious metal alloys,
pure titanium and Ti6Al4V alloy was investigated by measuring anodic polarization and
open—circuit potential in de—aerated 1 mass%-—lactic acid solution. The open—circuit poten-
tials (Ecorr) ranged from —0.8 to 0.3V vs. SCE and decreased as follows ; porcelain—fused-to
~metal dental alloys > gold alloys > gold—silver—palladium alloy > silver alloy > pure tita-
nium > Ti6Al4V alloy. Open—circuit potentials (Ecorr) and zero—current potentials (Ez) of
the porcelain—fused-to—metal dental alloys and the silver alloy were approximately equal.
However, the zero—current potentials (Ez) of the gold alloys, the gold-silver—palladium al-
loy, the pure titanium and the Ti6Al14V alloy were lower than each open—circuit potential
(Ecorr). The eritical current densities for passivation (Ierit) were of the order of 10~ to 10*
A-m=2, In the silver alloy, the critical current density sharply increased. The values of com-
mon logarithm (Log1@ (Ez+Ez.03)) of the integrated corrosion values (Q (Ez+Ez:03)), corre-
sponding to the integrated current density between the zero—current potential (Ez) and the
potential of Ez+0.3V (Ez+Ez.03) vs. SCE, was calculated from the anodic polarization curve.
Regression analysis was carried out for their values and nobility (Au+Pt+Pd) atomic% indi-
cated that the values of the common logarithm (Logi10® (Ez+Ez+03)) varied linearly with no-
bility (Au+Pt+Pd) atomic% for the twelve commercial dental precious metal alloys. Further-
more, the values of the common logarithm (Logi0®@ (Ez+Ez+03)) of the integrated corrosion
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values (Q (Ez+Ez+03)) of the gold alloys and the gold—silver—palladium alloy were monotoni-

cally proportional to Ag/ (Au+Ag+Cu) atomic ratio. Based on the findings of this study, it

was suggested that dental precious metal alloys with high nobility and gold alloy with a

lower Ag/ (Au+Ag+Cu) atomic ratio have high corrosion resistance in the pseudo—oral envi-

ronment.
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