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Optimization of Casting Design for Automobile Transmission
Gear Housing by 3D Filling and Selidification Simulation
in Local Squeeze Diecasting Process

JinYoung Park’, Eok-Sco Kim*, Yong-Ho Park and Tk-Min Park

Dept. of Material Engineeving, Pusan National University
“Pusan R&D Center; Korea Institute of Industrial Technology
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Abstract In the partial squesze casting proosss the Alling behavior of higuid metal and solidification pattern
in thick aren have geificqit mfluence on the quality of epsting products and die Lifs, For the optimal casting
design of autemobile transmigaon gear howsing. variows analyses were paformed m this study by wsing
computer gmulation code. MAGMAzoft and the mmulation regults were compared and analyzed with
experimental results, By air presseure eriteria. htermnal porceities caused by air entrap during the meld flling
were predicted and redueed remarkably by medification of gating system. Ak, optimal wueczetime lag to
apply partial sueeze pin in thick aren was ealoulated and the costings was free Avwm shrinkage defocts with
the result of sclidification analysis, Conzequently. casting desiem for automobile transmizsion gear howging was

optimized and approved by Computer Tomography.

Key words Local Squeeze Die cnsting. gating system. Filling simulation. Sclidification sinmlation.
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Table 1. Conditions for compuier simulation

Classifigation Conditioh
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Fig. 3. Sequences of mold filling simulation (case 1).

Fig. 4. Sequences of mold filling simulation (case 2).
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(a) case 1 (b) case 2
Fig. 6. Final flow junction zone.

(a) case 1 (b) case 2

Fig. 7. Porosity defects predicted by air pressure criterion.
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Fig. 11. Shrinkage defects predicted by solidification and feeding criterion.
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Fig. 12. Solidification simulation of main shaft hole region for the squeeze time design.
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