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Platinum Casting in a Small Shop

by Edward J. Friedman * The Buehn Company

D ue to the huge inerease in

customer demand for plati-
num jewelry, more and more
small shops are needing to add
platinum jewelry design and
manutacture to their in-house ser-
vices in order to stay viable. Com-
pleting jobs on time and under
budget with minimal expense and
with the least amount of down
time has always been a hurdle for
the smaller shops. Adding plati-
num production comes with its
own sel of additional hurdles ...
or so [ was led to believe.

As [ began to research plati-
num in my own shop, I was ini-
tially daunted by all of the con-
licting mformation “out there.”
I'd heard platinum was hard to
work with, that I'd need to pur-
chase specialized and more expen-
sive equipment. | wondered
whether | could work with plati-
num in-house and still turn out a
quality product that met my high
standards.

In the end, weeding through
the mounds of conflicting mfor-
mation proved to be the most
daunting part of my mvestigation.
The biggest mispercepltion about
platinum is that it is difficult to
work with. Platinum is not a diffi-
cult metal to work with, it just has
different properties than other

metals. [t's very dense, making it
difficult to polish (some say) or
flow in casting. It melts at ex-
tremely high temperatures, and
solidifies extremely quickly. Once
platinum’s unique properties are
properly understood and allowed
for many find that working in
platinum is actually easier than
other metals. And most important
for any size shop, while platinum
is an expensive metal, it is also a
forgiving metal. Unlike gold alloys,
if your casting fails, the platinum
can be re-cast over and over again.
[ believe that every goldsmith
can learn to work with platinum. 1
hope that this paper will dispel
many of the misperceptions sur-
rounding platinum and encourage
everyone to take up the torch.

MISPERCEPTION /#1:
SPECIALIZED EQUIPMENT
IS NEEDED

Because of platinum’s unique
pr O]Jeltles many assurme that tliey
will need to buy spnc:al equlpment
to cast with it. This is only mini-
mally true. I discovered that many
of the tools I already had in my
own shop were more than suffi-
cient for casting platinum.
Through practice and much ex-
perimentation on my own and
with the encouragement and sup-
port of Platinum Guild Interna-

“tional and the Revere Academy of

Jewelry Arts, [ was able to perfect
a number of methodologies and
uncovered a valuable lime-saving
investment product which [ will
share later in this paper.

Casting Machines/Models

The vertical, horizontal and the
induction casting machine models
ave all aceeptable for casting plati-
num. For most small shops the
mduction casting machine is ir-
relevant due Lo its high price tag
(530,000}, so | will not spend time

addressing il here, nor have I done

much experimentation with it.

T'use a Neyeraft horizontal cen-
trifugal spin caster in my shop. I
like a horizontal centrifugal caster
better than the vertical centrifugal
casters, because it has a l'otating
drum. The drum is preferred for
several reasons: it protects the
caster from metal flashing out of
the caster and possibly hilling him
and thus prevents metal loss
which is expensive; 1L s easier Lo
control in comparison with the
vertical caster and most small
shops are already outfitted and
used to this type of casting ma-
chine. My Neycrall casting ma-
chine has held up for at least 600
platinum castings to date, and |
see no end in sight.

Crucibles

There are special crucibles on
the market designed to withstand
the high temperatures (3250°F) re-
quired to melt platinum without
breaking down as readily as cruci-
bles designed for other metals.
They will break down eventually
and should be replaced more fre-
quently than crucibles used for
gold. The standard platmum cast-
ing crucible is the large Wesgo A
type fused alumina crucible from
Rio Grande. A GAAB crucible
holder can be purchased ftor the
Neyeraft to hold a large Wesgo AL
however the Neyeratt casting ma-
chine already comes with high
temperature casting crucibles
which seem o W()l_k.]llbl fine.

MISPERCEPTION #2:
PLATINUM IS DIFFICULT
TO CAST

Platinum’s density is what
gives it its satistying weight, but
what also makes it [low less easily
and solidity very quickly. In cast-
ing, this poses problems that are
casily overcome by preparing
waxes properly. As with other
metals the correct placement of
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spres 1s eniical to making a suc-
cessful-casting.

Preparing Waxes

As with other metals, before
mvesting check waxes for prob-
lems: make sure that the piece be-
ing cast has an even wax thickness
throughout the piece to ensure
correct solidification (cooling
down! of the metal. If the wax is
uneven the platinum will cool at
an uneven rate creating shrinkage
porosity. Check for imperfections,
smooth surfaces and for the
placement of sprues or gates. Lar-
ger gates are required for platinum
than for zold. and the use of extra
gales are stnt-ngl_\' recommended
as platinum solidifies in approxi-
mately three seconds. The larger
gates emable the molten platinum
to reach 1ts destination more
quickly and feed the piece during

sohdification

Invesiments and Flasks

All platinum investments have
:,lwﬂtn MR msiructions and
{ to the letter. This
will ensure full set-up of invest-
ment and a2 smooth surface on the
casting. To mux platinum invest- -
menis a beavv-duty mixer is
needed and miuns zzke;. about 12
to 20 minut
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first eight
reminds of mix-
v 1t will be-

1.7 if one can
onsistency seems

come somewl
call it thati: the
thick and gooe
time dry. It
enough. how
structions on the package and
never add more hiquid to the mix-
ture than the prescribed ratio.
Once over the mitial shock of the
length of time it takes to mix plati-
num mvesiments. one realizes that
the procedure is just like mixing
regular casting investment for

hile 2t the same

seem wel

believe the in-

other metals.

Unlike with other metals, plati-
num investments are mixed with
distilled water and phosphoric
acid. Unlike the water, phosphoric
acid does not evaporate. In order
for the investment Lo set up the
moisture must be absorbed some-
how. To acecomplish this task, the
mvested flask must be set on an
absorbent paper to drain and an
additional cylinder of absorbent
paperis placed around the upper
edge of the flask to wick away the
moisture gradually.

Platinum mvestments take any-
where from 12 to 16 hours Lo set-
up and harden. During this time
period they need to be checked
every three to four hours and
shaken down if necessary to make
sure that the investment has not
climbed up the sides of the
absorbent paper cylinder. If this
occurrence goes unchecked the
climbing investment will create a
hole in the center of the invest-
menl and expose the wax model.
The burnout eycele ramping the in-
vestment up to 1600°F takes
around five to eight hours. The
cnlire investing process ties up the
small shop jeweler for almost a 24
hour period - how many of us
have that kind of stamina or time?

Jeweler’s Choice

The investment I use, Jeweler's
Choice, was created originally for
the dental industry by a company
called, Precident Alloys/Talladium.
[ was asked to Beta test this prod-
uct before it was formally intro-
duced to the jewelry trade. The re-
sults I gol were fantastic, and 1
have never looked back.

What can I say other than Jew-
eler’s Choice is FAST. Tt sets up in
only 15 minutes and burns oul in
45 minutes ready for casting!
While there are some other fast-
setting brands on the markel (see:
list following this section), | prefer

Jeweler’s Choice exclusively for al-

most all of my castings in «// met-
als. Tt truly makes the most sense
for the smaller bench jeweler who
has enough Lo do without having
to baby-sit investments all day and
all might.

Jeweler’s Choice is so strong it
can withstand the high tempera-
tnres and impact of the molten
platinum without using a metal
flask. A metal flask can be used,
but a liner must be used inside the
flask. The liner does two things: it
helps in divesting, and it helps
with the expansion of the invest-
ment. The expansion around the
wax aids I minimizing metal
shrinkage.

Mixing the investment can be
done in a special mixer made for
the investment called the Whipmix
machine. The Wihipmir mixes the
investment and vacuums it at the
same time taking only 1.5 minutes.
[t is then poured into the flask as
it 1s vibrated on an attachment on
the side of the mixi.ig machine.

1f the Whipmiz machine is not
used the mvestment must be
mixed by hand for 1.5 minutes,
then poured into the flask, then
vacuumed for another 1.5 minutes.
If the investment begins to over-
flow during vacunming release the
pressure slowly to settle the in-
vestment during the 1.5 minutes of
vacuuming. The total time for mix-
ing and vacuuming is still only
about four minutes.

Based on a 90 gram flask, the

Jeweler'’s Chorce invested (lask sets-

up in only 15 minutes. Once set,
the top of the investment must be
scraped to enable air to escape out
through the top of the flask. At
this pomt the [lask has reached the
temperature of 180°I7 pre-melling
the wax and the flask is ready to be
placed in a kiln that has been
heated to 1500°F. The flask is then
placed i the kiln and burnt out
for only 45 minutes (it can be left
in longer until jeweler is ready Lo

ST em——
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cast) evacuating the remaining
wax, cinterig the investment and
hardening it.

Just prior to casting the [lask is
removed from the oven and set in
the cradle of the casting machine
cenlrifuge and the platinum alloy
is placed in the crucible. The flask
will rest for seven minutes to
lower the {lask to around 875°F
belore easling.

As with any investment procedure,
a dust mask is recommended to
protect the lungs.

Platinum Investment:
Types and Vendors

e Water based: Astrovest form
R&R, Opti-cast, and Plaitinite
1 & 2 from Kerr,

o Phosploric based: Supra from
Gesswien, Prevest, R&R, and
RJ-10 from Romanolf,

e Fasl-setting Dental based: Star
vest, Zap cast, and ol course
Jeweler’s Choice from Precident
Alloys/Talladium

I'T’S TIME TO CAST
PLATINUM ALLOYS

The choice of casting alloy var-
ies obviously depending on one’s
budget and the desired use of the
metal. The standard alloy mix used
to be a 10% Iridium/90% Platinumn.
Now several alloys arve available
and becoming standards. The
mosl popular of the “standards”

are the 5% Cobalt/95% Platinum or

=487

the 5% Ruthenium/95% Platinum
alloy. Several “specialty” heat
treatable alloys (HTAs) are on the
market, such as SKS from Hoover
& Strong. SKS is a 95% Plati-
num/to a 5% proprietary meltal
mix. Another alloy from Imiperial
Smelting provides a 95% Plati-
num/5% Gallium and Indium mix.
[ you are looking io cxport product
you must consicer one of the 93%
platinum alloys.
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Gas, Torches and Pressure

As in most small shops L use a
propanc and oxygen gas mixture. |
prefer propane as it is excellent for
its low carbon content making it
less likely to contaminate the mol-
ten platinum when using an oxi-
dizing flame which must be used
Lo achieve a fast melt. | also like
propane since it is easy to obrain
and highly effective due to the
high BTUs of heat it provides un-
der low pressure, When casling
the pressure on the oxygen regula-
tor should be 60 to 65 lbs. while
the regulator on the propane tank
should be around 4% to 5 Ibs.

The torch I use is the Meco
Weld Master for its versatility,
heavy body and long neck. I use it
with a large rose bud tip #2. This
torch can deliver the pressure and
the heat needed to melt 1% ounces
of platinum in approximately 20
seconds. This torch can also be
used with a hydrogen and oxygen
mix. When casting with hydrogen.
the hydrogen regulator should be
at 30 Ibs. and the oxygen should
be at 50 Ibs.

The pressures above are ap-
proximale and will depend on
hose diameter, torch type, type of
lip: (single or rose bud) and Lip
oritice size. All of these variables
combined determine melting time.
Additionally the size of the cruci-
ble also plays a role in determin-
ing melting time. The larger the
crucible the more heat it takes for
the metal to absorb heat and the
longer it takes to melt.

The right pressure mix is very
impm'[aut no matter what gas mix-
ture is being used. | recommend
that beginners take an ounce of
platinum and place it in the cruci-
ble of their own machines and
practice melting the metal striving
to achieve the fastest melt while
timing oneself. The average lime
should be around 15 to 20 sec-
onds. Practice ensures confidence

in melting and in the use of one’s
machine and equipment

Melting Technique

The flame to use is a hot oxi-
dizing lame with the full amount
of gas being used and all the OXy-
gen that can be forced into the tip
without the torch going out. The
small blue inner cones should be
about 174 inch long. The torch tip
should be placed very close to the
metal (aboul 2 to 3 cenlimeters),
and the flame should be played
directly on the metal. The metal
will begin to melt on the surface
and become fully molten within
seconds. At this time the flame is
used to force the metal up and
down in the crucible. This should
be done at least twice. When the
metal is completely melted it
should not stick to the bottom of
the crucible and the whole mass
of metal will be forced up into it.
The flame is actally bemg used
Lo mix the metal ensuring com-
plete tluidity. Tt is erucial at this
point to remove the torch while
simultanecously releasing the ma-
chine. If the metal is kept at a
mollen state for too long it will
begin to absorb gas which as
mentioned above can cause gas
porosily and brittleness.

lye Protection!

Platinum melts above 3250°F;
the high white radiation of the
molten metal is very damaging to
the eyes. To protect the eyes when
rasting one should have flip-type
welding goggles with a #6 top
plate and a #5 inner plate. During
the first phase of meltdown the
#0 plate is used alone; when the
metal starls to glow a cherry red
the #6 must be used as well for
more effective eye protection. As
the metal reaches the white phase
of heating one can see very clearly.
This layered combination of filters
is rated at an #11.
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Invesiment Breakout

After casting the flask is lell
o sei for about five minutes. Us-
m= 2 heat resistant glove the lask
is packed up and the investment
s kst wath 2 hammer or other
sinkme tool to break the invest-
memt away from the cast piece of
Jewelny. Most of the investment
will Beeak away by this striking ac-
Som The tiny bits remaining can
S memonwed wath a pick or probe
Gipe mstrument. [f the casting re-
fmms any mvestment due to un-
desemts. boles or gallery areas it
mmst be removed by an invest-
meent dovester. Investment divest-
exs smch as Sirip-1t, Safe-1-vest and
wihers are all alternatives to hy-
droiflmonic acid which is very dan-
sevoms and should be avoided. Al-
ermine divesters like these may
take 2 Bitle longer. but the health
hazand 55 greatly reduced.

Addendum

Platinum Casting at The Revere
Academy of Jewelry Arts,
San Francisco

I've been lucky throughout
the last 15 years that 've been
working in platinum to be able to
use the Revere Academy of Jew-
elry Arts in San Francisco as a
laboratory for further platinum
exploration and experimentation.

Additionally, about four years
ago, the technical advisor of Plati-
num Guild International USA at
the time, Christopher Cart, ap-
proached The Revere Academy
with the desire to develop a 3-day
workshop that would provide
platinum casting instruction to
beneh jewelers. I loved the idea
and together we designed the first

and only platinum casting course

ever held in the United States. In

this course we explore a variely of
casting machines and methodolo-
gies, so that virtually any bench

jeweler will be able to work in

platinum with equipment that is
already familiar to him, Basically
everything | have spoken about in
the preceding paper is explored
first-hand in the course and we
are always adding and evaluating
new products and techniques as
the industry progresses. I am very
grateful to have been given the
support for this course from
Platinum Guild International USA
and Alan Revere and look forward
to instructing and sharing experi-
ences with many more jewelers in
my continuing platinum course
offerings at the Revere Academy.
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