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Abstract

RP&M (Rapid Prototyping and Manufacturing) is the most appropriate technology for the small-lot
production system, because the production cycle is getting shorter owing to various needs of the
consumer. In this paper, rapid tooling technology is applied to the casting process. The casting
process has the ability to reflect complicated shapes in one process. But it has not been widely used
to make a die and mold because of the poor surface quality caused by air bubbles on the surface of
the casting product. In this study, the porous casting mold is fabricated from a mixture of plaster
and water-soluble binder. The porous casting mold can improve the characteristics of casting products
with the help of the vacuum sealed casting process. The vacuum sealed casting process is an
advanced technology that removes the air bubbles between the porous casting mould and the liquid
metal, thus making the surface of the casting product finer. The purpose of this paper is to develop
a high quality shoe mold using porous casting mold and to apply the RP&M technology to the shoe

industry.
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Table 1 Comparison of characteristics of aluminum
powder filled resin with pure epoxy resin

Characteristics Pure cpoxy Al powd?r filled
resin resin
Amount of wear
(x10-3m3) 6.95 411
Shrinkage rate
) 0.85 0.17
Thermal conductivity
0.23 14
(W/mK) 3
i Pure Epoxy Resin 6.3
¢{ B Semi-metallic Resin

5.0

Wear Dimension Thermal
Resistance  Accuracy Conductivity

Fig. 1 Relative comparison of characteristics of Al
powder filled resin with pure epoxy

Fig. 2 Epoxy composites shoe mold
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Fig. 5 Structure of shoe mold by casting process
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Liquid Aluminum

Porous
Casting Mold

Fig. 13 Schematic diagram of vacuum sealed
casting process
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Fig. 18 Injection molding product
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Fig. 19 Structure of conventional phylon mold

Upper mold

Heating & Cooling
Channel

Fig. 20 Structure of in-pipe phylon mold
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