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Fig. 1 Investment casting process
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Fig. 3 Simulation results of the filling state of the 304 stainless steel metal liquid in closed impeller under different gating systems
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Fig. 4 Temperature field distributions of the centrifugal casting thin-
walled titanium alloy under different solidification times
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Research on Numerical Modeling of Investment Casting Process

XU Qing-yan
(Key Laboratory for Advanced Materials Processing Technology (Ministry of Education), School of Materials Science and
Engineering, Tsinghua University, Beijing 100084, China)

Abstract:

Being a traditional and precise near net shape casting process, investment casting has been widely applied in
the field of industrial manufacturing. The process optimization of the investment casting process only based
on the traditional trial and error method cannot meet the requirements of high-precision casting and rapid
manufacturing. As a developing research method with low energy consumption, high efficiency, numerical
simulation technology has been widely used in the field of the investment casting. This paper introduced the
physical process and mathematical models of the investment casting process. The simulations of temperature
field, flow field, stress field and microstructure field in the investment casting process were presented. Then
the research progress of the numerical simulation technology in the fabrication of wax pattern, ceramic core
was summarized further. Finally, the future development of the modeling and simulation technology for the
investment casting process was proposed.

Key words:
investment casting; modeling and simulation; mold filling and solidification of liquid metal; wax pattern
forming; ceramic core forming
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