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[ 57] ABSTRACT 

A tarnish-resistant alloy, especially useful in the pres~ 
ence of sulfur and sulfur-containing environments, 
comprising 39 to 47 weight percent gold, 9 to 12 
weight percent palladium, and the balance silver and 
copper wherein the silver-to-copper weight ratio is 
from 1:1 to 15:1. 

2 Claims, No Drawings 
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TARNISH RESISTANT ALLOY 
This invention relates to an alloy having a moderate 

gold content which is useful in cast or wrought dental 
work, and for the manufacture of articles of jewelry 
and industrial items such as electrical contacts. More 
particularly, this invention concerns a non-tarnishing 
alloy, having particularly high resistance to tarnishing 
in the presence of sulfur and sulfur~containing com 
pounds, that advantageously contains a modest amount 
of precious metal and therefore is of comparatively low 
cost. 

in our recently issued US. Pat. No. 3,424,577, Jan. 
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Metal constituent 
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range of about 65 to 75% gold and platinum group met 
als. 

The good sulfur tarnish-resistance of the new alloy is 
demonstrated by the following examples in which the 
new alloy (specimens H to K) is compared to a high 
precious metal-content alloy (specimen G) as well as to 
alloys prepared in accordance with U.S. Pat. No. 
3,424,577 and alloys wherein the proportions of con 
stituents are outside of the critical, claimed ranges 
(specimens A to F). The term “other metals” refers to 
minor amounts of the non-essential constituents men~ 
tioned above. 

in alloy, wt. percent B C D E F G H I J K 

Gold. _ _ _ . 46 39 46 40 39 42 60 42 42 40 39 
Palladium 6 4 6 7 8 9 4 9 12 10 9 
SilVer__._ 19 33. 5 18 28 31 29 22 26 26 24 27. 6 
Copper ___________ . _ 29 21. 5 28 25 20 18 14 21 18 24 22. 4 
Other metals ____________ ._ 2 2 2 2 2 ____ ._ 2 2 2 2 

28, 1969, there is disclosed a non-tarnishing alloy 
which consists of 50 to 60% total of silver and copper, 
3 to 6% palladium, and the balance gold. (All propor 
tions of constituents of the alloys discussed herein are 
presented in percent by weight of the total alloy com 
position). We have discovered that an inherent de? 
ciency in the alloy described by said patent is its inabil 
ity to resist serious tarnishing in a sulfur-containing en 
vironment. “Tarnishing” is herein de?ned as the micro 
scopic (100 X magni?cation) detectable discoloration 
of an alloy caused by a thin adherent layer of reaction 
products, such as oxide and sul?des, induced by chemi 
cal reaction between the metal constituents and sub 
stances in the environment in which it is placed. Even 
tually, such discoloration becomes noticeable to the 
human eye and detracts from the beauty and natural 
appearance of the alloy. Thus, jewelry made from such 
a tarnish-prone alloy will eventually present an unat 
tractive appearance when subjected to a somewhat 
moist atmosphere were sulfur oxides content is higher 
than normally encountered. More importantly, a tar 
nish-prone alloy used in the dental field is particularly 
subject to sulfur blemishment, especially when the 
wearer of the dental appliance enjoys a diet of sulfur 
rich foods such as ?sh products. . 

We have now discovered an alloy composition that is 
unexpectedly very resistant to tarnishing in the pres 
ence of sulfur and sulfur containing compounds in the 
environments as set forth above, saidv alloy comprising 
39 to 47% gold, 9 to 12% palladium, and the balance 
silver and copper wherein the silver to copper ratio is 
from 1:1 to 1.5 :l. Preferably, the gold content is about 
40% to 42%, palladium is 9% to about 10%, and the 
ratio of silver to copper about 1.2:1 to about 1.4: l. The 
most preferred alloys have a silver-to-copper ratio of 
about 1.4:1 and a gold content of about 42%. It is es 
sential, however, that the alloy contain at least 9% pal 
ladium to achieve the tarnish resistant properties de 
sired. More than 12% palladium, however, is wasteful 
of this precious metal. In addition, the alloy may con 
tain minor amounts, i.e., up to l or 2%, of other modi 
fying but non-essential metals, such as zinc, nickel, in 
dium, tin, iridium and others and combinations thereof. 
The tarnish resistance of the alloys embodied in this in 
vention is comparable to the very expensive alloys hav 
ing high precious metal content, for example, in the 
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The following test procedure is used to determine re 
sistance to tarnishing. A cast specimen of the alloy to 

- be tested is mounted in clear Lucite resin, then wet sur 
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face ground through 600 silicon carbide grit and pol 
ished with aluminum oxide on a rotating velvet cloth. 
The tarnish test apparatus consists of a plastic, verti~ 
cally rotating wheel with eight one-inch diameter holes 
along its periphery in which the standard metallograph 
ically mounted specimens are clamped. The wheel is 
rotated at one revolution per minute with the lower 
third of the wheel submerged in anaqueous solution of 
5% sodium sul?de, at room temperature. The height of 
the aqueous solution is adjusted to allow each specimen 
to be alternately immersed and withdrawn for 15 sec 
onds and 45 seconds per revolution, respectively. 
After less than 100 revolutions in the sodium sulfide 

solution, tarnish-test apparatus described above, the 
alloy specimens A through F are unacceptably tar 
nished. The high precious metal-content alloy speci 
men G shows no incipient tarnish until 700 revolutions 
in the apparatus are completed. However, the lower 
cost alloy of this invention also performs remarkably 
well; specimens H, l, J and K ?rst show incipient tarnish 
after 700 revolutions. As the tests are continued 
through a greater number of' revolutions, thevalloy 
specimens A -' F show increased tarnish, whereas addi 
tional tarnish formation on the alloys of this invention 
is not signi?cant. 
The-foregoing and other tests» demonstrate that the 

alloys embodied herein retain their pleasing colors of 
yellow, white and combinations thereof even in the: 
presence of harmful sulfur compounds. 
We claim: 
1. An alloy resistant to surfur tarnish when placed in 

an environment in which said alloy is contacted by sul 
fur or sulfur-containing compounds, said alloy consist 
ing essentially of 39 to 47 weight percent gold, 9 to 12 
weight percent palladium, and the balance silver and 
copper wherein the silver to copper weight ratio is in 
the range of 1:1 to 1.5:]. 

2. An alloy according to claim 1 wherein the gold 
content is about 40% to 42%, palladium content is 9% 
to about 10%‘and the ratio of silver to copper is about 
1.221 to about 1.4:1. 

* * * ‘it it 
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