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2 9 : X374 1-PdA 29 76.5wt. %Pd-11.6 %Cu-7.2 %GaA Z 77.3 %Pd-6.0 %GaA §3F9 F=, @ila L AgdgirgAe] & 74
ARYE 09N 3 Fusayama Bl FANEIYE oot Bioiac) zds Wil s ) Yads AlE gl
ok, o5 S G2 2A FIATIE B G Aoe GRAA YIL HE FAATIE 175 4PE6040eA TR
76.5 /Pd 11.6 %Cu-7.2 %GaAl Farct ¢ Aoz vepgrt olgdt 2= 76.5 %Pd-11.6 %Cu-7.2 /Gaﬁ] e F¥zdH Cud
Whe BACEE FANA AZA) BA B 4350l 2ARA] AEIR8], 775 %PA-6.0 %Carl FEE A 2He] DA F45No]
24AFYe] $5adt.

Abstract : In vitro corrosion resistance of the commercially used 76.5wt.%Pd-11.6 %Cu-7.2 %Ga and 77.3 %Pd-6.0 %Ga dental
prostheses high-palladium system alloys in cast, degassing and porcelain-firing heat treatment conditions were evaluated by
the potentiodynamic polarization technique in the de-aerated 0.9 %NaCl and a modified Fusayama electrolyte. From the
corrosion rate experimental results, we found that there is a small difference in the corrosion resistance depending on the
microstructure. However, it was so small that there is no significant problem as a dental material. The 77.3 %Pd-6.0 %Ga
showed better corrosion resistance than the 76.5 %Pd-11.6 %Cu-7.2 %Ga dental prostheses high-palladium system alloys.
These experimental observations in 76.5 %$Pd-11.6 %Cu-7.2 %Ga alloys are mainly due to a rapid quenching and Cu in the
alloy which accelerate the eutectic reaction with a segregation and precipitates in the microstructure. On the other hand, 77.3
%Pd-6.0 %Ga alloys, which are solid-solution matrix, show much better corrosion resistance compared with that of 76.5
%Pd-11.6 %Cu-7.2 %Ga alloys.

Key words: X348 1-PdA #=(dental prostheses high-palladium system alloys)., &&-A 2 (metal-ceramic)., 21434
(corrosion resistance), |22 (microstructure).
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Table 1. Composition of modified Fusayama artificial saliva

component

amount in 1000mi(g)

Potassium chloride(KCI)
Sodium chloride(NaCl)
Musin

Urea(CHaN20)

Sodium sulfide(NazS - 9H.0)

Sodium phosphate dibasic(NaHzP4 - H20)

0.5
0.5
4
1
0.6
0.002
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Fig. 2. Schematic diagram of sample preparation
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Fig. 3. Optical micrographs and potentiodynamic plots for as-cast 76. 5%Pd-11.6%Cu-7.2%Ga and 77.3%Pd-6.0%Ga alloys :

(a) optical micrographs for as-cast 76.5%Pd-11.6%Cu-7.2%Ga alloy
in deaerated 0.9%NaCl

11.6%Cu-7.2%Ga and 77.3%Pd-6.0%Ga alloys

(a-1) potentiodynamic plots for as-cast 76.5%Pd-
solution (b) optical micrographs for as-cast

77.3%Pd-6.0%Ga alioy (b-1) potentiodynamic plots for as-cast 76.6%Pd-11. 6%Cu-7.2%Ga and 77.3%Pd-6.0%Ga alloys in

deaerated Fusayama solution
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B2l 09%NaCl Aol A9, 76.5%Pd-11.6%Cu-
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Fig. 4. Optical micrographs and potentiodynamic plots for 76.5%Pd-11.6%Cu-7.2%Ga and 77.3%Pd-6.0%Ga alloys after

degassing heat-treatment :

(a) optical micrographs for 76.6%Pd-11.6%Cu-7.2%Ga alloy after degassing heat-treatment

(a-1) potentiodynamic plots for 76.5%Pd-11.6%Cu-7.2%Ga and 77.3%Pd-6.0%Ga alloys in deaerated 0.9%NaCl solution
after degassing heat-treatment (b) optical micrographs for 77.3%Pd-6.0%Ga alloy after degassing heat-treatment (b-1)
potentiodynamic plots for 76.5%Pd-11.6%Cu-7.2%Ga and 77.3%Pd-6.0%Ga alloys in deaerated Fusayama solution after

degassing heat-treatment

1o
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Cu-72%GaAl $= FAAY -673mV, HSeHFAHH
+1026mVE Hgoen 77.3%Pd-6.0%GaAd TFL F444
-647mV, ¥5E FA=AY +1160mVE YeERGITE WEE
Fusayama AR ME, 765%Pd-11.6%Cu-72%GaA T+
2 BAAY -659mV, FEERgAY +876mVE HF o,
773%Pd-6.0%GaA &2 FA4HY -136mV, FEei# A
9= +1076mVE el 32 9 @axddl SAHE
FZ437 vl BW 765%Pd-11.6%Cu-7.2%GaAl e
FzHe FA9 2 R Ay g s vsEA
e o, 77.3%Pd-6.0%GaA T2 BN E =1 A
9 Holzb gtk T3 ¥ 3(a-1),(b-1), 4(a-1),b-1),
5(a-1),(b-1)2] SAYEITIHE F3l9 765%Pd-11.6%Cu-
72%GaA o] 77.3%Pd-6.0%GaA 2ol wvis| F-21A40]
doja Aoz #AHJul T, olEE FHYETIAY
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Fig. 5. Optical micrographs and potentiodynamic plots for 76.56%Pd-11.6%Cu-7.2%Ga and 77.3%Pd-6.0%Ga alloys after
firing heat-treatment: (a) optical micrographs for 76.5%Pd-11.6%Cu-7.2%Ga alloy after firing heat-treatment (a-1)
potentiodynamic plots for 76.5%Pd-11.6%Cu-7.2%Ga and 77.3%Pd-6.0%Ga alloys in deaerated 0.9%NaCl solution after
firing heat-treatment (b) optical micrographs for 77.3%Pd-6.0%Ga alloy after firing heat-treatment (b-1) potentiodynamic
plots for 76.5%Pd-11.6%Cu-7.2%Ga and 77.3%Pd-6.0%Ga alloys in deaerated Fusayama solution after firing heat-
treatment

BAA9 REgaxe ZAuz FAATYE ddE)de X 7L 765%Pd-11.6%6Cu-7.2%GaAl L 77.3%Pd-6.0%Ga
oyt A g BAAES "Hrkshyl gaA 29 3a@-1),0b-1, 2
_ Z4(a-1),(b-1), ¥ 5Sa-1,b-1)9 FTIAHEFITHOERE
3. BAJE I} i a #a 9 9 . ¥

AN (Eeorr), F-5 )57 A Y (breakdown potential), 2%

Table 2. Corrosion parameters of high-palladium system alloys after as-cast, as-degassing, and as-firing heat-treatment

akd c i
alloy system conditions FeorrmV) pstr:mialcz\r/:]r\]/) corruen ra?;(roMS;?{%
0.9%NaCl{Fusayama|0.9%NaCl|Fusayama|0.9%NaCl|Fusayama|0.9%NaCl|Fusayama
as—cast -659 -640 +1023 +857 3.96 11.9 2.235 6.716
76.5%Pd-11.6%Cu~7.2%Ga |as-degassing | -570 -679 +1002 +751 1.89 7.82 1.067 4.413
as-firing -673 -659 +1026 +876 1.83 1.3 1.033 6.377
as-cast -475 -156 +1017 +996 3.27 0.206 1.846 0.116
77.3%Pd-6.0%Ga as-degassing| -480 -56 +1102 +1037 0.145 0.092 0.082 0.052
as-firing -647 -136 +1169 | +1076 0.129 0.081 0.073 0.046

*Corrosion Rate(MPY)= .13 chorr- Ew)

oFstslx) : 4227, #63, 2001
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DT (Te) L F214E(corrosion rate)Z 73te] Aelsle
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