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Abstract: The purpose of this study was to give a quantitative analysis for assessing the tarnish resis-
tance of alloys at the artificial saliva, 0.9% NaCl solution and Ringer's solution. In light of development
in low-nobility alloys, it is important that tarnish test is standardized to analyse the tarnish properties of
the compositions. There are concerns with the long term chemical stability of these alloys and the resis-
tance to tarnish. Chemical stability is a complex problem involving alloy composition, nobility, mi-
crostructure and environment.
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Table 1. Chemical composition of Pd-In system alloys and commercial alloy

Specimen Pd In Ag Zn Pt Ir Nobility (at%)
A 50 50 48.16
B 60 40 58.23
C 45 50 5 433
D 40 50 10 385
E 30 50 20 289
Argenco Y' 36.34 28.31 29.11 4.97 37.6
Bosung alloy 0.55 0.85 87.04 9.82 97.41
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Fig. 1. The tamish colour change for the as-cast Pd-In and
commercial alloys due to a 80 °C exposure to artificial saliva.
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Fig. 2. Pd-In alloy followi
ficial saliva solution at 80°C (a) 40Pd-50In-10Ag, (b)
30Pd-50In-20Ag
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Table 2. Results of Pd-In and commercial alloys tarnish test from artificial saliva solution at the 80 °C

50Pd-50In 60Pd-40In  45Pd-50-5Ag 40Pd-50-10Ag 30Pd-50-20Ag Argenco Y' Bosung
24 hour 24£025 1.86£0.32 431028 6.38+0.45 6.68+0.27 6.71+0.37  1.96+0.31
48 hour  3.031+0.38 2.5+0.39 4.5+0.37 6.4+0.42 6.8+0.30 6.9+0.47 21+0.37
72 hour 6.3+0.27 4.5+038  5.65+0.25 6.58+0.20 6.91+0.40 7.85+0.55 2.66+0.22
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Fig. 3. The tarnish colour change for the as-cast Pd-In
and commercial alloys due to a 36.5°C exposure to 0.9%
NaCl solution.
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Fig. 4. The tamish colour change for the as-cast Pd-In and
commercial alloys due to a 80°C exposure to Ringer's solu-
tion.
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Table 3. Results of Pd-In and commercial alloys tarnish test from 0.9%NaCl solution at the 36.5 "C

Pd-50In Pd-60ln  Pd-50In-5Ag Pd-50In-10Ag Pd-50In-20Ag Argenco’ Bosung alloy
24 hour 085+0.12 0.87+0.11 2.75+:0.80 39+0.72 4.86+2.31 4.74+0.47 1.8+0.01
48 hour 2.01+0.47 1.55+£0.29 3.34+0.23 7.37+0.83 75+073  859+160 1.97+0.12
72 hour 3.04+0.64 1.56+0.34  3.69+0.72 795+ 1.71 10.09+1.8 10.66+0.9 2.43+0.01
96 hour 3.24+0.33 1.63+0.13  3.78+0.72 10.06+0.18 11.61+14 13.39+0.6 2.441+0.18
120 hour 35+0.19 1.694+0.47  4.95+0.88 11:+0.38 124+1.46 16.23+1.6 2.56+0.08
Table 4. Results of Pd-In and commercial alloys tarnish test from Ringer's solution at the 80 °C
50Pd-50In 60Pd-40In  45Pd-50-5Ag 40Pd-50-10Ag 30Pd-50-20Ag Argenco Y' Bosung
24 hour 4.57+0.17 2.99+0.25 2.54+0.20 3.72+0.28 381024 44+0.17 1.38+0.25
48 howr 5.55%0.27 4.75+0.45 2.931+0.29 3.8+0.37 3.9+0.20 5.54+0.10 2+0.15
72 hour 6.1+0.35 5.321+0.24 3.694+0.25 4.19+0.35 6.62+0.40 5.8+0.15 25+0.29
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Fig. 5. XRD result of 24 hour exposure in artificial saliva
solution (a) 45Pd-50In-5Ag, (b) 40Pd-50In-10Ag, (c)
30Pd-50In-20Ag
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