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I recent years, we undertook a
scries of studies to compare vari-
ous working properties of three
comuon platinum alloys, platinum
widium 90710, platinum rutheniom
95/5, and platinuun cobalt 9575,
During that period of tinme, plati-
num-cobalt was relatively new to
the ULS. markel, although 1t had
been in widespread use in Burope
for years. And like most innova-
Lions in the jewely imdustry, this
change was metwith a healthy
dosc of skepticism.

At Stuller, we had some seri-
ous decisions 1o make. Do we
continue to use platinum-widium
lor myestment casting or investi-
gate the possibility of using the
“new” platinum-cobalt alloy? But,
with recasting rates as high as
300% in some product contigura-
tions, lough choices were becoms-
ing a frequent occurrence. With
this motivation, trials were under-
taken 1o critically compare and
contrast the hehavior of a Pt-Co
alloy with the behavior of Pt-Tr
and Pi-Ru alloys in jewelry casting
and finishing operalions.

Investment Casting
The Arstissue addressed was
whether one alloy demonstrated

superior casling properlies relative
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10 the others. In short, the answer
is a delinitive yes. Platinum-cobalt
95/5 1s a superior alloy for invesl-
menl. casting. The article pub-
lished in the Platinum Manulac-
turing Process Volume TV, 1998
Platinum Day Symiposium, titled
“A Review of Casl Platinum Jew-
elry FFabrication Mcthods,” details
the processes and vesults of our
studies.

Platinum-cobalt 95/5 produced
castings with better surface char-
acteristics, controlled shrinkage,
and less porosity overall. Caslings
produced with the platinum-

idium and plathan-ruthenium
alloys under the same condition,
resulted in eastiugs rthat were
deemed unaceeplable by owr stan-
dards. The surface of the Pr-Ru
sprue was the roughest, mdicating
astrong driving foree for metal-
mold reactions. This is confirmed
by Johnson Matthey's rating of Pt
Ru alloys as being “very poor” in
the relative quality ol heavy jew-
chry. The Pt-Tr sprue post was also
(uite rough, while the platinum-
coball. exhibited a surlace compa-
rable to nvestment cast 14k yellow
gold. Obviously the improved Mu-

Fig. 2: (Lefi 1o right) Finished marquise ring mountings in Pt-Co. Pe-Ru. and Pr-1r alloys.



idity, achiceved with the addition of
cobaltin platinum combined with
the lower melting point, contrib-
uted signilicantly to the results.
During the finishing and stone
selling phases of the trials, subtle
differences were noted but were
deemed significant enough to be a
deciding issue belween Lhe three
alloys. Assembly operations which
included sizing, were easily ac-
complished in spite of a tendencey
by the Pt-Co alloy to develop a
light film of cobalt oxide. This film
was casily removed in subsequent
fimishing and polishing operations.
It is mteresting to note in sizing
the fusion joint in the P-Co alloy
produced a small, confined sink
from solidification of the fusion
zone ol the weld. This behavior
seems to mirror the general solidi-
fication behavior of the alloy ob-
served mmvestment casting.
Although we did not experi-
ence this problen in owr trials,
care must be taken when using
1700°C seamless solder with Pr-5%
Coball to avoid producing cold
joints. The flow point ol the solder
is about 30°C (86°I7) lower than the
melting point of the Pt-5% Coball
alloy. Due to this narrow lem-

perature threshold, many techni-
clans are reluctant to |)nsl1 tem-
peratures to the levels required to
achieve a coniplete bondl.

Pr-Co alloys are slightly mag-
netic but this feature did not in-
terfere in any way with jewelry
manufacturing opcrations. Finally,
the CIELAB color coordinates of

Pe-5% Co, Pt-53% Ru, and Pt-10% 1

alloy were measured in a polished
and fnished condition The nu-
merical values for the color coor-
dinates indicate that these alloys
are indistinguishable from once an-
other when observed by a normal
human eye.

There are some differences m
working with the platinum cobali
alloy over the others (most notably
the mability Lo (use platinunuirvid-
im or platinum ruthenium o it).
However, these differences should
not pose significant. obstacles to
the beneh jeweler, provided that
they are aware ol them.

Knowledge and training appear

to be the overriding factors in the
aceeptance ol platinum coball al-
loys [or investment casting. This

1 ind a saying, - v
brings Lo mind a saying, "Once
you know the nature of the heast,
iUs easily tamed.”
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