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Rapid Shell Building Method and Materials

TECHNOLOGY / MARKETING FIELD

Materials, Metals
Materials, Ceramics & glasses

FEATURES

Investment casting is commonly used to produce high quality metal objects. The process generally involves
creating a thin-walled ceramic shell around a wax pattern of a part; removing the pattern once the shell has
hardened; filling it with molten metal and letting the metal solidify; and finally conditioning the metal part after
the shell is removed. Creating the shell traditionally involves dipping the pattern into a slurry of liquid refractory
material and then, while the coat is still wet, sieving dry refractory grains onto the pattern. After the coat
air-dries, dipping and sieving are repeated as many as seven times to produce the desired, thin-walled shell.
This process of dipping, air-drying and redipping typically takes 24 hours or moféis invention describes a
method of reducing the time required to create a shell for investment castingfter a pattern is coated with a
layer of slurry, a stucco coat is applied over the moist layer.The stucco contains an amorphous mineral silicate
to help wick the moisture away from the slurry layer. After 20-60 minutes, the stucco layer becomes saturated
with water. The saturated portion is then blown off, physically removing water from the shell. Additional slurry
and stucco coats are applied until the desired shell thickness is achieved.

BENEFITS

T Reduces ipattern-to-pourf time (i.e., the time between creating the shell and pouring molten metal into
it) to as little as four hours

T Accurate; resulting products are comparable to current industry standards

T Shells can be exposed to temperatures up to 1,850° F for extended periods of time without
compromising their integrity.

T Results in thinner and lighter shells that are easy to remove

T Shells retain more heat than traditional shells, which allows metal to be poured at lower temperatures,
thereby yielding higher quality castings and reducing energy usage.

T Environmentally friendly6by-products associated with the shells can be reused in future production
runs

T Requires little process changedworks with shell casting techniques and slurry recipes currently used by
industry

T Does not require costly robotic manipulators for dipping

I Has been successfully used to build shells for aluminum, bronze, cast iron and stainless steel castings

INTELLECTUAL PROPERTY STATUS
Patent applied for.
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Shelled castings

Finished castings



