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Electrochemical Sfabilitiy of Dental Materials
Part 3 Corrosion of Au-Ag-Pd alloys
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Summary

Corrosion tests were conducted for three types of Au-Ag-Pd alloys, containing various
amounts of gold (5, 12, and 20% by weight). Half of the specimens of each alloy received
homogenizing treatment only ; the other half also received age hardening. One specimen of
each alloy and each type of treatment was immersed in 1% lactic acid, another specimen
in 0.05% HCI, and a third specimen in Ringer’s solution. Immersion was for 7 days at 37°C
for all specimens. Quantitative analysis of the metal elements released in the solutions was
performed by inductively coupled plasma emission spectrometry (ICP method). The rela-
tionship between surface roughness of the specimens and the amounts of released metal
was also investigated. '

The results obtained are as follows.

. Variation in the amount of gold influenced the amount of copper released into the
solutlon but:-had no effect on other elements. :

2. Each type of solution exhlbxted a different mechanism of corrosion.

3. For all three alloys, the surface roughness of the specimen affected the degree of
corrosion in Ringér’s solution, but not in the acids. :
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£1 8850y ABLOMRIE (Wt9%)

Au Ag Pd Cu Zn
5SAUPD 4.9 51.3 26.9 14.8 2.1
12AUPD 12.2 50.7 20.4 14.8 1.9
20AUPD 19.8 40.4 20.3 16.6 2.9
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Ag Cu Zn Totall Ag Cu 2Zn Totall Ag Cu Zn Total

5 AUPD-700WQ-#800| 1 39 25 651 0 7 1 8 8 3 0 11

600 0 81 5 86| 0 7 2 9| 1 7 0 18

4001) o0 25 17 42 0 5 0 5 8 4 0 12

3201 0 67 5 721 0 5 0 5 8 5 0 13

450SC-#8001 0 34 12 46 | 0 7 0 7 8 5 0 13

600 0 45 35 80 [ 1 9 2 12 12 7 ) 19

4001 0 6 0 6 0 5 0 5 7 5 0 12

3201 0 29 6 35| 0 5 0 5 8 5 0 13

12AUPD-700WQ-#800| 1 2 14 371 1 7 0 8| 11 6 0 17

600 1 17 52 701 1 8 0 9] 14 7 0 21

400 0 13 5 1871 0 5 0 5| 10 7 0 17

3201 1 92 31 124 0 5 0 5 11 6 0 17

450SC-#800 | 2 12 4 18] 0 7 0 7| 12 7 0 19

600| 6 18 9 33| 1 8 0 9 | 14 8 0 22

400) 3 33 15 51 0 5 0 51 10 7 0 17

3201 © 6 3 9! 0 4 ] 41 10 6 0 16

20AUPD-700WQ-#800| 0 27 1 281 0 8 0 8 5 8 0 13

600 0 31 4 35 0 10 3 13 7 9 0 16

400 0 50 6 5] 0 5 13 18 4 7 0 11

320! o 78 53 131 0 22 0 22 3 8 0 11

450SC-#800{ © 7 0 71 0 8 0 8 4 7 0 11

6001 0 6 1 71 0 8 0 8 8§ 12 ] 20

400! o 23 2 25| 0 5 0 8 3 8 0 11

3201 0 12 9 21 0 6 2 8 4 9 0 13

R3 I SHAVEE 1 %ABBER Total R4 TEDTER  0.05%EMBER Total
E R O\ N | anE | tRAR| ot | 55%% B OR (¥ 5 | ol | TR | S | $5E%
Al EE 19.4961 2 | 5.748] 0.77 0.00 A:&% 2.073] 2 | 1.036]7.00**| 14.43
Bz | 82.924( 1 [82.924( 6.59* | 10.61 B #aE 0.949] 1 ] 0.949)6.41* 6.49
C: & 60.013( 3 [20.005( 1.59 0.00 C: ®ma 0.476| 3 | 0.159)1.07 0.00
AXB 5.128 | 2 { 2.564| 0.20 0.00 AXB 1.673| 2 | 0.837]5.65**{ 11.09
AXC 62.901] 6 |[10.4831 0.83 0.00 AXC 1.829 6 | 0.305]2.08 0.00
BXC 56.871) 3 [18.957| 1.51 0.00 BxC 0.419] 3 | 0.140]0.94 0.00
AxXBxC| 73.343| 6 |12.224| 0.97 0.00 AXBXC 0.989 6 | 0.165]1.11 0.00
;o 302.212 | 24 |12.592 89.39 ROE 3.555( 24 | 0.148 67.98
ol 662.887 | 47 100.00 & &t 11.963 | 47 100.00
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