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S inee 1993, platinam consumy-
tion for American-manufac-
tured jewelry has mereased more
than 300%. With this substantial
climb in platinun jewelry
demand, ULS, manulacturers have
had to find ways 10 reduce rejects,
increase elficieney and lower the
cosl ol manufacturing platinum
Jewelry. Throughoul this period,
new, plalinum-specific manufac-
turing producls. malerials and
supplies have become inereasingly
available to the American jewelry
manulacturer. For the sake of this
article, I will follow the jewelry
manufacturing process in its stao-
dard sequenee of procedures,
from casting to [inishing, to show
the produets that are now avail-
able for U. S, platinum jewelry
producers.

Platinum Casting Investment
Powder

One of the most eritical ele-
ments in jewelry casting is the
investment powder used to pro-
duce a mold for molten metal.
This investmernt is even more
critical [or the casting of plat-
inum products. Due to platimun’s
high melting and {lask tempera-
Lures, an investment powder that
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can wilhstand sustaimed furnace
tetperatures up to 180071 and
molten metal temperatures in
excess of 3250717 is necessary.

Wihile platinun casting
investment powders were avail-
able in the UL S, prior to 1993,
these powders were developed
for the dental industry and do
nol hold up Lo mass production
techniques. The dental invest-
ment powders are not sulficient
to produce line, as-cast surfaces
and are subject to breakdown
during burnoul and casling pro-
cedures. Although these imvest-
ments are phosphate bonded.
they do nol produce a shell that
1s as hard and durable during cle-
vated temiperatures as phosphorie
acid-bonded nvestments. Con-
sider platinum’s density and the
centrifugal foree required 1o
injeet the molten metal into the
heated miold when choosing an
investinent powder

Phosphorie acid-bonded
investiment powders thal have

superior thermal and as-cast sur-
face qualities are heing imported
Lo the UL S. frony Japan. It must
be noted that
phosphoric acid-
bonded invest-
ments require
|()ng setup limes
{from four o 12
hours). This delay
an be offsel by a
quicker ramp-lo-
Mask casling Lem-
peratuve ([ive
hours). If the
investment pro-
cedures are
scheduled prop-
erly, a manufac-
turer can mvest
in one afternoon
and cast the next

Casting Machines

It has been a common mis-
conception that vertical centrifu-
gal casting machines were neces-
sary when casting platinum when
using a loreh lor melting. This
misconceplion is casily dispelled
by using a small horizontal cen-
trifugal machine that is made lor
gold or silver casting. The cru-
cible used must be for melting
platinum and crucible adapters Lo
[l most horizonlal casting

machines are readily available Tor
the Wesgo™ Type A and Type D
platinum crucibles from mosl
jewelry supply companies.

The use of a standard hori-
zonlal centrifugal casting
machine is applicable in combi-
nation with oxy-hydrogen gas-
[tred torches. However induclion
melting is the recommmended
method of mielting platinum.
Induction melting is favored over
torch melting due to platinum’s
propensily Lo absorh gases such
as hydrogen and clements such
as carbon, phosphorous or sili-
con. The use of gases such as
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Double broken arm centrifugal casting machine recommended for casting platinum.

acetylene, hydrogen, natural gas
or proparne can produce an abun-
dance ol carbon and hydrogen in
the as-cast platinum produet,
producing gas- or micro-porosily.
In the process of lorch melt-
ing, there 1s a chance of overheat-
ing the crucible with the Name. TF
this occurs the molten platinum
can absorb silicon that ts present
in the crncible. In induction
melting, the crucible is not heated
until the molten platinumn trans-
fers its heat to the crucible, there-
fore minimizing the possibility of
cross contamination from silicon
absorption, which causes subse-
quernt cracking when cold work-
ing the cast platinum product.
While there are many induc-

tion casting
machines avail-
able from Asia
and Europe, these
machines are
quite costly due
to currency
exchange, ship-
ping and han-
dling charges.
There are now at
least three Ameri-
ari-made indue-
tion casting
machines cur-
rently available
for less than
$30,000.00. Most
induction casting
machines have a

Bench top induetion easting unit.




150g 10 300g capacily, but this
capacity mainly refleets the cru-
cible size, not electrical output. i€
a rapid melt rate is destred, one
should opt for a 7.5kw to 10kw
output. Anything less than 7.5kw
will result in long melting times
in excess of hwo minules or more.

Ol special interesl are the
new benceh-top induction casling
units. Although these units are
Asian or Buropean made, they
cost around $11,000.00 and
weigh about 75 pounds.

[t was once believed thal by
casting lavge trees of platinum
jewelry items one could increase
the production rate per [lask. Bul
there is far more scrap weight
than usable product when casting
large trees. It has been found that
by reducing the size of the total
cast weight (including sprues and
bulton} and maintaining this
weight al or below seven ounces,
rejects will be reduced and prod-
uct yield to scrap ratios will
improve dramatically.

Amertcan-made induction
platinum casting machines were
nol available i 1994. As you can
see, this is a very recent innovation.
These machines can now provide
the Amnierican plalinum manufac-
turing community with a cost-
eftective advanced technology.

Zircon Oxide Paint

Whether one is using a torch
or an induction casting machine,
coating the platinum crucibles
with a zircon oxide (ZrO) paint is
recommended. Not only will the
ZrO paint minimize the possibil-
ity of cross contamination of plat-
inumn with silicon, by acting as a
parting agent it will also promote
longer platinum crucible life.

It is best to apply the ZrO
paint to a clean, fresh crucible,
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using an airbrush as an applica-
tor. If too thick a coal is placed
on the erucible (by using a paint-
brush, for example), the paint will
have a tendency to crack and
flake off the crucible surface. This
cracking is due to ZrQO’s low ther-
mal shock resistance and il is also
the reason that ZrO crucibles are
not readily available for casting
platinum. By spraying a [ine, thin
coat on the clean surface of the
platinum crucible, one can avoid
this cracking or laking problem.

Graphite Paints

[f you have alrcady cast plat-
inun jewelry ilems, you may have
noted that the casting {lask will
starl to flake during the cooling
process alter casting. These [lakes
ol iron or steel appear to be “(leas™

Jumping ofl of the outside wall of

the (Task during cooling. This [aking

is caused by oxidalion and contrac-

tion of the flask duving cooling.
These flakes can cause cross

conlamination problems in the
evenl that a ferrous flake lalls
into the {lask and comes into
contact with a hot platinum bui-
ton. You may not stop the con-
lraction, but you can minimize
the oxidation factor by coaling
the outside of the flask with
graphile paint. This graphite coat-
ing will restrict the exposure of
oxygen to the heated surface of
the flask and reduce the flaking.

Finishing Platinum Jewelry

Besides the casting of plat-
inum, [inishing or polishing a
platinum jewelry item can be the
most problematic process in plat-
mnum manufacturing. (Vote: Fin-
ishing implies a surface treatment
that alters the outward appearance
of an as-cast jewelry item, e.g.,

matte or brust finish, florentine,
hawmmered, ete. Polishing implies a
mirror-fike luster on the surfuce of a

Jewelry itent)

Due to platinum’s density
and resistance o scratching, the
finishing or polishing process dif-
fers greatly [rom gold or silver.
This dilference is apparent by the
amount of time and the addi-
tional steps required Lo achieve a
{inish comparable to the other
precious metals used in jewelry
manufacturing. The (inishing o
polishing process from starl Lo
finish can take three times longer
for platinumn.

As in all processes, a method-

ical and syslemalic approach will
increase elficieney and quality of
the desired result. The use of the
proper malerials (abrasives, com-
pounds and polishing wheels) will
also increase the sucecess of the
finishing or polishing operation.

Mass-Finishing

Platinum jewelry items can
be mass-lnished in the typical
manner of gold or silver jewelry
products, such as barrel or vibra-
tory bowl tumbling. Iowever,
new magnetic tumblers using a
fine steel shot can greatly redunce
the time for the burnishing cycle.
These new magnetic tumblers
have a much more aggressive
action that promotes a quicker
titne to [inish or prepare a plat-
inum surface for the final polish.

Hand-Finishing

The common [inishing and
polishing compounds such as
Tripoli, white diamond, green
compound and ved rouge can be
used on platinum, but these
compounds are not abrasive
enough for the vapid finishing of



Magnetie tumbler for high-speed mass finishing ol platinum alloy jeweley products.

platinum jewelry. Finishing and
polishing compounds made of
aluminum oxide or silicon
sarbide and imported from Japan
are now available in the U. S.
These compounds reduce the
labor time to [nish platinum by
10% to 15%.

A tungsten burnisher can be
used to repair a surface that has
micro-porosity present. By bur-
nishing the porous surlace, one
an close minuscule cavilies and
achieve a high polish on a sub-
standard surface. Not only will
burnishing close pits, it will also
work harden the surlace of plat-
inum jewelry, allowing for a
quicker finishing process.

It is importanl when polish-
ing to keep the polishing bulls,
brushes, wheels and laps clean
and freshly charged with cuning
and [inishing compounds. This
allows for quicker cutling and
polishing because the clean, fresh
charge of culting and polishing
compoundls are more abrasive
when fresh.

Supplies for Finishing and/or
Polishing:

* Jungsten burnisher {can be
fabricated from drill stock).

¢ Silicon carbide or aluminum
oxide abrasive papers. Grits
usually requived are #220, #280

and #320.

e (Coarse, medium and f(ine
rubber wheels containing
silicon carbide or aluminum
oxides.

o Unitized or de-burring wheels.
The most olten used grits are

#400, #500 and #600.

e White culting compound (#800
grit to #8,000 grit) and orange
polishing compounds (alu-
minn oxide} are the com-
pounds recommended to be
used i conjunction wilth
stitched flannel muslin buffs
and flint-hard laps.

With care and practice, one
should be able to produce consis-



tenl linishes and brilliant polished
surlaces on platinum jewelry. The
arl of finishing plalinum does not
lic in previous experiences with
other precious metals but iu first-
hand exposure to the characteris-
tics ol platinum.

Brazing and Welding

Although three years ago
there were no tools available, this
arca ol platinum manufacturing
now has all ol the recommended
tools and supplies available. The
Lools and supplies are an alunina
brazing pad, lungsten solder pick,
tungsten tweezers, welding lenses
that provide from #6 to #11 LIV
protection and zircon oxide (ZrO)
painl. (Vote: Always wear ultravio-

let protective glasses fwelding lenses)
when brazing or welding platinnm.
Use no less than a #6 lens for braz.-
ing with 1300°C filler material. Use
a #6 1o #10 lens for 1300°C and
hugher filler materials. A #11 lens is
reconnmended for the welding or
melting of platinum.)

Your work area should be for
brazing or welding platinum only
Lo help prevent contaminalion
{rom residual etals on the work-
bench. Remove the brazing pad
from the beneh when not in use
Lo prevent filings, grindings, pol-
ishing compounds or ferrous
materials from impregnating the
pad. After the pad has cooled off,
place the pad in a large, air-light
bag and put it away in a drawer.

Use cadmium-free karal gold

solders when joining platinum to
karal gold products. Cadmium
an migrale inlo the inler-metal-
lic grain (crystal) structure and
cause brittleness.

Lise a lungsten solder pick
when placing platinum solders on
hot platinum during brazing.
Platinum will be contaminaled by
steel picks at the ved-heal slage
ol brazing. (Red-heat is hetween
540°C and 705°C). Tungsten
tweezers are to be used when
[)Izll,inum cotponenls need to be
adjusted during the brazing or
welding process.

Always clean platinum in an
ultrasonic cleaner, using cleaning
solutions to remove oil and grime
prior to brazing or welding. Somne
surface contaminalion may oceur

TABLE COMPARISON OF MANUFACTURIG TECHNIGUES FOR PRECIOUS METAL ACCESSORIES
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Manipulating platinum clay on potters whecel.

during cold working, sucl as
when hling, grinding, willing,
rolling or sawing. [t is best Lo
pickle the platinum item to
remove any melallie residue that
may be tmpregnated in the

worked surface.

Be sure to polish the plal-
inum component completely
prior to joining il to karat gold.
This will allow the karat gold
atone 1o be polished after braz-

ing. Gold polishes quicker than
platinum. Therefore, the karat
gold would be easily over-fin-
ished i polished simultaneously
with the platinum component.
ZrO paint can be used as a
brazing stop-olf or parting agent
when joining components or when

Joining platinum to gold. The ZrO

paint acts like yellow ochre and
will not contaminate platinum at
brazing or welding temperatures.

Pure Platinum Precious
Metal Clay

Precious melal clay (PMC), or
platinum clay, is a mixture of
powdered platinum and organic
binders, which was developed by
Mitsubishi Materials of Japan.
This malerial has undergone
extensive research and develop-
ment and has very predictable
characteristics in manufacturing.

Although platinum clay
appears to be a siiple mixture of
metal powder and binder, it
promises lo be an innovative and
ground-breaking material with
apabilities not possible with tra-
ditional platinum casting alloys.

When one [irst encounters
platinum clay, they will find that it
looks and feels like potter’s clay. Lt
is soft and pliable, water-soluble
and kneads just like clay. In fact,
the clay can be placed on a pol-
ter’s wheel and be spun into
bowls, cups, saucers or vascs. Duce
to the binder in the clay there arve
no messy powders to conltend
wilh, thus reducing wasle ol male-
rials. The clay must be wrapped in
a wel towel when not in use to
sustain its clay-like qualities.

On first handling the clay,
one will notice that it has a ten-
dency to crumble. This can be
minimized by putting additional
waler on the clay while working iL.
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Platinum sheet manulactured using electroforming process.

Care should be exercised in this
procedure; too much water will
cause the material 1o swell from
absorption. The binder is water-
soluble and feels gelatinous 1o the
touch when wet. Over-hydrating
the clay will dissolve the binder
and cause subsequent deteriora-
tion of the desired product.

The clay is not very dense
prior to sintering; the density of
the un-sintered product may be
increased by rolling with a rolling
pin or by pressing the PMC into a
prepared mold. A silicon release
spray can be used to help relieve
the clay (ront the mold without
damaging the un-sintered clay.

Because the un-sintered clay
is solt, careful handling prior to
sintering is required. The PMC
will stick to smooth or rough sur-
faces when un-sintered. Placing
the un-sintered product on wax
paper is a stimple solulion to this
problem.

There is shrinkage of 20% to
30% in size and 40% to 50% in
weight {this will vary with product

size and shape). [t should be
noled that the sintered PMC has
a porous struclure, the density is
generally about 70% to 80% ol an
as-cast produet. This shrinkage is
accounted [or in the vaporizalion
of the organice binder during the
sintering process. However, the
density after sin-
tering is accept-

an enlarged product that would
have been very labor intensive in
the reduced sintered product.

Sintering Of Pure
Platinum Clay

The sintering process of the
pure platinum clay will require a
high-heal furnace. This finnace
will have Lo sustain 1600°C
(2912°F) for two hours. The sin-
tering process is a 10-hour sched-
ule, a fonr-hour ramp to sintering
temperature and a four-hour
ramp down Lo room lemiperalure.
A redueing or mmert atmosphere is
not required due to pure plat-
inum’s resistance to oxidation.
Different times at heat and ramp
teruperatures will vary with size
and volume ol destred product.

Alter the product has been
properly sinlered il can [iled,
drilled, sawed and polished like
normal cast or fabricated plat-
inum products.

Platinum Electroforming

Electroforming is a metal

able and can be
improved by bur-
nishing or com-
pacting the sur-
face. If the same
product is pro-
duced in mass-
volume, the den-
sity, shrinkage
and weight loss
will becomne very
predictable from
one duplicate to
the next.
Shrinkage is
one ol PMC’s

advantages, allow-

mng one to pro-

duce fine detail in  Platinum electroforming equipment.




fabrication technique used 1o
duplicale an original model pre-
cisely by means of electro-deposi-
tion provided by an electrolytic
process. Compared wilh ordinary

casting, stamping and mechanica
manulacluring, electroforming

a
(abrication.

Although this method of pro-
ducing jewelry items has been
usced in gold, silver, copper and

lows thinner and more precise

nickel, it has never been commer-
cially used in platinum. Platinun’s
drawbacks have been susceplibility
ol electroplated films to fracture
duce 10 high levels of internal stress
and unstable speeds of deposilion
caused by hydrogen generated
during cleetro-deposition.

To solve these problems, new
platinuwm compounds, additives and
devices have been developed exclu-
sively for platinumn. This rescarch
and development conducted has
produced for the first Lime in the
Jewelry mduslry an electroplated
[tlm in excess of 500 microns with-
oul mternal stress or strain.

Advantages And Features Of
Plalinum Electroforming

¢ Three-dimensional products
can be made from a small
amount of platinurm.

e Conplicated designs can be
manulactured.

¢ Platinum produets with a [ine-
ness close to 100% can be
made.

¢ The hardness of electrolormed
platinum (300Hv) is roughly
five times the hardness of ordi-
nary platinum and is highly
resistant Lo wear. IL resists
cracking and 1s also Mexible,

which is an original property of

platinun.
* As the waste of electrolytic
process does not accumulate,

Culling plalinum clay using ovdinary scalpel.

One ounce of platinum clay.
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the lile of electrolytic solution
s extended.

* Electro-deposition speed is 10
to 15 times the speed of ordi-
nary sohtion (one micron thick
film can be deposited in two to
three minutes).

¢ A film thickness in excess of
300 microns can be deposited.

e [nternal stress or strain is sel-
dom observed.

The Platinum Electroforming
Process

In the platinum electroform-
ing process the model can be
design-cast or molded (rom a
variely of materials. The choice
depends on a number of factors,

including type ol component to
be made, size, quality required
and production quantity. Typical
materials are fusible alloys such
as brass or stlver. These models
are cast in the selected metal in
the normal processes required of
lost wax casting.

The models are duplicated in
rubber molds to provide a wax
for mass production casting.
Short wax vents shonld be placed
at opposite ends of the wax model
to provide an exit for the internal
core metals after deposition.

Having cast the production
models in the selected metal, the
next procedure is to clip the
sprues, leaving the vents on the
model in preparation for electro-

deposition. Surface (inish is cru-
cial at this point in the process
hecause electroplating replicates
the exact surface that exists on
the model. Electroforming is not
restricted to a high polish and
will adhere to a matte, brush or
textured surface.

The next step is to mount the
models on a plating rack. Correct
mounting of the models on the
plating racks is very important in
oblaining optimum thickness and
homogeneity of the resulting
clectroforms. These metallic mod-
els must be thoroughly cleaned
and de-greased prior to clectro-
forming. Failure to clean the
models completely will inhibit
the deposition of the electroplate.

Various electroformed plalinuru jewelry products.
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Hollow electronforming earrings before and alter assembly.

Onece the product is in the
electroplating baih the typical
plating rate is one micron per
two and a half mimuites. The

deposition time is in the range of

four to six hours, depending on
the destred thickness.

Aller the producets have been
electroformed the internal metal
core can be melted out with the
remaining traces removed with
nitric acid. Silver, brass and cop-
per cores can be renoved by
chermical dissolution alone, as in
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nitric acid baths.

Heat treating the hollow plat-
mum electroform will ensure that
the electro-deposits are ductile and
homogenous. This can be achieved
by placing the parts in a [urnace
al a lemperature of 400°C or 752°F
for 30 minutes. A final polish or
finish can be applied at this point
to produce the end produel.

As staled previously, platinumn
electroforming can produce highly
complicated, three dimensional
products that are aesthelically pleas-

ing and relatively light in weight.
Summary

As with all new processcs, cost
will diminish as methods and
materials are made cost effeclive
and beconte more readily avail-
able. Through [urther experimen-
tation, especially within the jew-
elry industry, these processes will
increase the gross product yield
and produce high-quality platinum

jewelry products. &





