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A Basic Study on Development of Die Design System for Die Casting

Joon Hong Park*, Tack Hwan Kwon*, Jae Chan Choi**, Chang Ho Kim***

ABSTRACT

Die design of die casting is composed of selection of cast alloy, design of die casting product, runner
design and gate design, etc. In reality, however, die design of die casting has been performed by trial and
error method, which cause economic and financial loss. Nowadays, several FEM(finite element method) and
FDM(finite difference method) codes have been developed to analyze process of die casting, but this is just
confined to an offer of limited information for die.design of die casting.

In this study, die design system for gate of die casting process has been developed to present algorithm for
automation of die design, especially runner-gate system. In addition, specific rules for runner-gate system have
been presented to avoid too many trials and errors with expensive equipment. It is possible for engineers to
make automatic and efficient die design of die casting and it will result in reduction of expense and time to

be required.
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Fig. 1 Schematic drawing of basic product structure
for die casting
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Table 1 Physical property of cast

Physical Property AIDCI AIDCS8
Ultimate tensile strength(ksi) 42 45
Tensile yield strength(ksi) 19 22
Elongation(% in 2" G.L.) 3.5 3.5
Hardness(HB) 120 80
Shear strength(ksi) 29 25
Fatigue strength(ksi) 20 I 19
Density(lb./in") 0.096 0.097
Melting range(. F) 1065-1080| 960-1080
Coefficient of thermal
expansion(in./in./. F) 103 H
Thermal conductivity(Btw/fthr.. F) 67.7 55.6
Electrical conductivity(% TACS) 31 23
Modulus of elasticity(10° psi) 103 103
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Table 2 Filling speed according to minimum
thickness of cast

Minimum Filling speed(m/s)
thickness(mm) AIDC1 AIDCS

1.270 45 46.2
1.905 42 43.5
2.540 40.5 42
3.175 39 40.5
3.810 375 39
4,572 36 37.5
5.080 34.5 36
6.350 315 33
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