The Investment Casting Process

Engineering Review
« The first step of this manufacturing process begins with a full Design For Manufacturing
(DFM) review with the customer.
« This would include an evaluation of print dimensions as it relates to the investment cast
process, wax injection mold build i i such as gate post-cast
material requirements and expected tolerances for fit, form and function of the part, and

final i ion criteria to ine a mutually part.
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Finishing
« Often, the part's gate is removed by a grinding or machining post-cast operation.

« Further finishing such as heat treatment to anneal before machining, plating or
harden is completed before final inspection and shipping to the customer.

Shell & Casting Removal

« After the metal has cooled to the touch, the ceramic mold shell can be broken
away from the part(s), and the casting(s) removed from, the now metal, tree.

* The ceramic shell is brittle and typically broken free by using water jets,
vibration, or other methods.

« Once the tree is clean of the ceramic, the parts are removed from the gating
system by either cutting off with a saw with vibration or liquid nitrogen.

Mold Design & Build

* The process begins with a precision-engineered wax injection mold to produce wax patterns
representing the final part.

+ These design considerations are discussed with the mold builder and a mold design is created.

+ Our wax injection molds are built here at Aero Metals at our in-house mold shop.

+ The molds are designed and built to reproduce millions of wax parts over its lifetime.
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INVESTMENT CAST COMPONENTS

Wax Pattern

+ The wax injection mold is quantified to run production and brought to the Wax Room for
injection and assembly.

+ Anywhere from one to 100 patterns are injected and placed or glued onto a pre-fabricated
wax runner system known as a “tree” in our process.

- The populated tree of wax parts is also known as a cluster (of parts).

« This tree cluster is then sent to the Dip Room for the next part of the process.

Ceramic Mold Construction

+ The wax tree is dipped and completely enveloped into ceramic slurry, taken out then
completely coated in sand to create the first layer of shell, and then dried.

« This enveloping process of dip and sand is repeated 6 or 7 times with a drying period
between each one.

« By repeating this process, it creates a lamination effect building a strong ceramic shell
around the wax pattern as known as “investment”. The shell now runs through our drying
system for 24 to 36 hours before removing the wax from the shell.

Foundry & Pouring

+ The mold is then placed into a high temperature oven, approximately 1000°C (1832°F), to
cure (cristobalite) the ceramic mold and prepare it for accepting molten metal.

« The cured ceramic mold is removed from the hot oven and molten metal is immediately
poured into the mold cup and its subsequent gating system, completely filling the mold

cavity with metal.
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De-waxing

+ The shell, which consists of the wax pattern and its coating of ceramic and sand, is
placed into an autoclave to quickly remove the wax under extremely high pressure
and steam heat.

+ This vessel helps to hold the shell in place and the steam heat quickly melts the wax
out creating an empty ceramic mold, hence the name “lost wax” casting.

+ The ceramic shell is then moved to the foundry ovens to start the casting process.




