gy zasia A1g AMoE (20013 94
Journal of the Korean Society of Precision Engineering, Vol. 18, No. 9, September 2001.

S Bt Aol H1FE BY A
e, gEs”, 59’
Numerical Simulation of Plaster Casting with Pressurized Vibration

Ki-Don Kim*, Jun-Ho Jeong** and Dong-Yol Yang*

ABSTRACT

The simulated die casting process in which the traditional plaster casting process is combined with rapid prototyping
technology is being used to produce Al, Mg and Zn die casting prototypes. Because of lower mechanical properties
induced by the large grain structure and incomplete filling, conventional plaster casting is not suitable for the simulated
die casting process. A plaster casting process with pressurized vibration was developed for the simulated die casting
process(S]. In this paper, numerical simulation for the filling stage of the process has been performed to show the effect
of the pressurized vibration for complete filling. Treatment of boundary condition based on the finite element method
has been proposed for imparted pressurized vibration in the plaster casting process.
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Fig. 1 Schematic diagram of improved plaster casting
process
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I u,p p, 4, £ 27 AZKtime), x
W8k 4 5 (velocity)d ¥, o (pressure), ¥ = (density),

% X (viscosity), W= (internal force)el™ o, & §H
(stress), dy; = B3-S el A(strain tensor)©} T}

o L X (energy) A A-S thE #a1

pe (T +uT)=(kT), +Q in Q (2-3)

A7NM ¢, k, QT 7tz H]Y(heat capacity), o
% & 5 (thermal conductivity), 2 9 (heat source)®] t}.
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Fig. 6 Grid configuration of simplified shape: (a) cavity,
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Table 1 Thermo-physical properties of materials

Property Moiten Mold
metal(Al) (plaster)
Conductivity(cal/em/s/C) 2.2x10! 0.2x10°
Specific heat(cal/g/C ) 2.56x10" 2.35x10"
Density(g/cm?) 2.385 1.44
Melting temp.(C) 660
Latent heat(cal/g) 94.0
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Fig. 8 Filling patterns at Step2
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Fig. 9 Result of filling test for wedge shape cavity

Fig. 10 Temperature filed: (a) cavity, (b) plaster mold
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Fig. 15 (a) Prototype produced by conventional plaster
casting process, (b) Prototype produced by
plaster casting process with pressurized vibration
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