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In recent years, we undertook a series
of studies to compare various working
properties of three common platinum
alloys, platinum iridium 90/10, platinum
ruthenium 95/5, and platinum cobalt 95/5.
During that period of time, platinum-cobalt
was relatively new to the U.S. market,
although it had been in widespread use in
Europe for years. And like most innova-
tions in the jewelry industry, this change
was met with a healthy dose of skepti-
cism.

At Stuller, we had some serious
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decisions to make. Do we continue to use
platinum-iridium for investment casting or
investigate the possibility of using the
“new” platinum-cobalt alloy? But, with
recasting rates as high as 300% in some
product configurations, tough choices
were becoming a frequent occurrence.
With this motivation, trials were under-
taken to critically compare and contrast
the behavior of a Pt-Co alloy with the
behavior of Pt-Ir and Pt-Ru alloys in
jewelry casting and finishing operations.

Investment Casting

Fig. 1: (Left to right) Finished “fishtail”
ring mountings in Pt-Co, Pt-Ru, and Pt-Ir
alloys

Fig. 2: (Left to right) Finished mar-
quise ring mountings in Pt-Co, Pt-Ru, and
Pt-Ir alloys.

The first issue addressed was whether
one alloy demonstrated superior casting
properties relative to the others. In short,
the answer is a definitive yes. Platinum-
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cobalt 95/5 is a superior alloy for invest-
ment casting. The article published in the
Platinum Manufacturing Process Volume
IV,1998 Platinum Day Symposium, titled
“A Review of Cast Platinum Jewelry
Fabrication Methods,” details the pro-
cesses and results of our studies.

Platinum-cobalt 95/5 produced cast-
ings with better surface characteristics,
controlled shrinkage, and less porosity
overall. Castings produced with the
platinum-indium and platinum-ruthenium
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alloys under the same condition, resulted
in castings that were deemed unaccept-
able by our standards. The surface of the
Pt-Ru sprue was the roughest, indicating
a strong driving force for metal-mold
reactions. This is confirmed by Johnson
Matthey’s rating of Pt-Ru alloys as being
“very poor” in the relative quality of heavy
jewelry. The Pt-Ir sprue post was also
quite rough, while the platinum-cobalt
exhibited a surface comparable to invest-
ment cast 14k yellow gold. Obviously the
improved fluidity, achieved with the

Fig. 1: (Left to right) Finished “fishtail” ring
mountings in Pt-Co, Pt-Ru, and Pt-Ir alloys.

Fig. 2: (Left to right) Finished marquise ring
mountings in Pt-Co, Pt-Ru, and Pt-Ir alloys.
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addition of cobalt in platinum combined
with the lower melting point, contributed
significantly to the results.

During the finishing and stone setting
phases of the trials, subtle differences
were noted but were deemed significant
enough to be a deciding issue between
the three alloys. Assembly operations
which included sizing, were easily accom-
plished in spite of a tendency by the Pt-Co
alloy to develop a light film of cobalt oxide.
This film was easily removed in subse-
quent finishing and polishing operations. It
is interesting to note in sizing the fusion
joint in the Pt-Co alloy produced a small,
confined sink from solidification of the
fusion zone of the weld. This behavior
seems to mirror the general solidification
behavior of the alloy observed in invest-
ment casting.

Although we did not experience this
problem in our trials, care must be taken
when using 1700gC seamless solder with

Pt-5% Cobalt to avoid producing cold
joints. The flow point of the solder is about
30aC (86gF) lower than the melting point
of the Pt-5% Cobalt alloy. Due to this
narrow tem-perature threshold, many
technicians are reluctant to push tempera-
tures to the levels required to achieve a
complete bond.

Pt-Co alloys are slightly magnetic but
this feature did not interfere in any way
with jewelry manufacturing operations.
Finally, the CIELAB color coordinates of
Pt-5% Co, Pt-5% Ru, and Pt-10% Ir alloy
were measured in a polished and finished
condition The numerical values for the
color coordinates indicate that these
alloys are indistinguishable from one
another when observed by a normal
human eye.

There are some differences in working
with the platinum cobalt alloy over the
others (most notably the inability to fuse
platinum iridium or platinum ruthenium to
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