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his paper will describe in

moderate detail the equip-
ment, tools and mcthods appropri-
ate to casting platinum on a mini-
mal budget and work area. This
method uses hydrogen and oxygen
as [uel and oxidizer. An upright
centrifugal casting machine is the
niost etficient to use for smaller
scale production. These tools
amount to a relatively small in-
vestment of funds. Far more small
manufacturers have the ability to
equip themselves to cast platinum
than one may expect.

1For those of us who cast in
gold, platinum casting work is rea-
sonably familiar. We have the fa-
miliar elements of waxing, invest-
ing, an oven burnout and a hydro-
gen lorch melt. Then an upright
“Ierris wheel” centritugal type of
casting. We even enjoy the same
sequence of mspections For quality
control- model, mold, wax, tree,
casting and prepolished castings
all need carveful attention belore
stones are sct or more work is
performed. The less familiar as-
pects devive rom the Tigh tem-
peratures involved with .)]:Iliil]lnn
along with its high purily com-
pared to gold jewelry,

The first unfamiliar proce-
dures relate to the latest generation
of platinum investments. These in-
vestments all come with specific
instructions that must be adhered
to in every detail. The new pow-
ders need acid in addition to wa-
ter, (preferably detomized water) Lo
make a mild acid solution. These
new investments all require the
use of a porous paper sprue base
so that the solution can drain from
the invested flask. We at Precious
Metals West use newspaper for the
Rask base, which we scal around
the base with molten wax. One
musl sprue as appropriale to a
high temperature fast freezing
metal hike platinum. This means
while you are new to casting plati-
num, keep the design simple and
as you design, keep spruing needs
in mind. The details of how each
investment is prepared do vavy. ..
but all share the paper basc, acid
binder and a need to bhe mixed and
vacuumed 1o remove air pockets.
The mixed, vacuumed mvestment
is poured into the flask that is then
again subjected to vacuum. It is
very important to note that during
mixing, the newest investments
give a false impression of dryness.
They look too dry, almost like a
cake batter that lacks adequate
water. The solution and powder
mix with a very odd look, slowly
liquefying, and upon pouring
somehow appear both liquid and
rubbery. Descriptions of this odd
consislency inctude yogurt, tooth-
paste and pudding. [Lwill not truly
solidify until it is in the oven. Trust
the investment procedure as given
by the investment manufacturers.

After the recomniended burn-
oul ramp and timing, (be surce to
checek the charts usually included
by the mvestment maker) the {lask

is ready to cast. Generally speaking
1500°F to 1600°F is the correct
flask temperature for most. plaii-
num castings. Take carelul note of
that oven temperature! Be sure
your existing oven will operate
properly at those high tempera-
tures, and calibrate at those tem-
peralures. [l your existing oven
fails to perform, I suggest a small
eleetric oven, available from most
equipment suppliers.

The most unfamiliar aspect of
platinuny is its extreme casting
temperature. All oF us who cast
gold are accustomed to working in
the 1700°17-2100°T range. Platinum
melts in the mid 3500°T range, de-
pending on exactly what alloy you
prefer. Here is the most dangerous
part... You will need special safety
goggles or a face mask Lo protect
you from radiation produced by
the molten platinum. We use gog-
gles specifically rated for platinum
use, A small amount ol molten
platinum vsually escapes from the
erucible flask/seam during casting.
To protect your workers from this
hazard, a safety shicld must be in-
stalled around the perimeter of the
swing arm/crucible assembly. Also,
use casting gloves and proper
proteclive ¢lothing.

Since this paper deals with
torch casting, precise [low lem-
perature 15 not impm'l;lnl, Lo know
m a numerical sense. The correct
temp must be recognized by sight.
Lxperience pays well.

The high heat brings up the
need for a very special crucible to
melt the platinum in. The most
common, the WESGO crucible, is
silica bound by (Tux. Unlike gold
casting, this crucible barely toler-
ales the melt temyp ol platinum. If
the metal is held molien 100 long,
the crucible actually mels and can
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make Pt/Si compounds thal do
cause casting flaws. A [ast oxidiz-
ing flame from a hydrogen (the
cleanest available gas) torch is the
best heat source. The oxidizing
flame prevents Hydrogen/Pt reac-
tions that would otherwise cause
brittleness. (show the proper ratio
and chemical formula) The extra
02 also boosts the heat enough to
mell Pt efficiently and quickly.

The very nature of platinum is
that it freezes solid very, very fast.
Ior this reason we suggest two
people be on hand to cast plati-
num. Both must observe all safety
precautions. Onc will melt the Pu
while the other stands ready to get
the flask out of the oven and place
it carefully in the casting machme.
As soon as the metal is properly
molten, have the second employee
get the flask out of the oven and
carefully place it in the cradle on
the casting machine. Be sure the
Slask is properly secured before
casting. With the flask secure, get
the torch out of the way of the
swing arm, and immechately hil the
release bar, The swing arm will
violently accelerate and spin at
high speed forcing the molten
platinum into the flask before it
can solidify. Some (very little)
molten platinum will usually es-
cape during casting. 1 there is an
unexpected problem with the flask,
all the molten platinum can escape
at greal hazard and expense.

Aler the flask is removed, the
cooling period before you hammer
out the Nask will be under one
hour. Be sure to wear a respiralor
any time you work with, hammer,
or cuench all types ol investment.
After cooling, wear proteclive
gloves, set the tlask on a tray on
the ground. Hammer the Hask
gently Irom the button side until
the investment breaks up and the
casting talls from the rest. Rinse in
cold water. Remove as much n-
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vestment as possible by hand with
small tools.

I'rom a safety standpoint, the
worst acid we use in our trade is
hydrofluoric acid. Any human
flesh contact with this very dan-
gerous acid will require medical
attention right away. This acid is
very good at devesting cast plati-
num trees. Since we refine gold at.
our shop, we are properly
equipped for handhng and dis-
posing of acid waste. Most of you
reading this need to look into al-
ternative devesting methods which
mclude pressurized water, bead
blasting and tumbling.

When all investment is re-
moved from the tree clip and
~arcfully inspect your castings. Do
all sprue grinding, filing or sand-
ing al.a bench set aside for plati-
num. Gather all platinum dust and
scrap {requently and sel it aside in
a safle location to accumulate to a
quantity large enough to refine ef-
ficiently.

A final note for those who im-
plement this method... Every sup-
plier worth the money will assist
yout in working with their product.
From the equipment and tools,
through the investing, and the
clean up, environmental supplies
and the rest. Call these folks when
you have any question on the use

of their product. Key players in-
clude your plalinum grain sup-
plier, the investment manufac-
turer, and the equipment dealer.
Key components incluce the cast-
ing grain, the oven, the oven con-
troller and the investing equip-
ment. The casting machine we
suggest is a very simple mechanical
device. With proper maintenance,
It requires attenfion proportionate
to its simple design.
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