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Design and Optimization of Low-pressure Die Casting Process for Aluminum

Alloy Worm Reduction Gears
Wu Qigi, Su Xiaoping
(School of Mechanical and Power Engineering, Nanjing Technology University)
Abstract: In order to improve the quality of low-pressure die casting worm reduction gear housing and production
efficiency, numerical simulation methods were used to analyze the temperature field and shrinkage porosity during
the solidification process. The distribution and size of the shrinkage porosity were predicted, and the reasons for
its formation were analyzed. On this basis, through improving the runner, adjusting the technological parameter,
and adding cooling channel, the scheme was designed and optimized. The results show that there exists absence of
shrinkage porosity in the optimized castings, which improves the quality of the castings and the setting time is re-
duced by 38.8% , The feasibility of the squeeze casting process was verified by metallographic observation.
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Fig.1 3D model of the gating system
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Fig.3 The shrinkage porosity of initial process
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Tab.1 Thermophysical parameters of A356 aluminum alloy

R/ IR 2R 1L / [ei] 4 4 T 2/ W/
(kg * m*) T C (k] » kg™
2 430 614 542 430
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Fig.2 Temperature field variation during solidification
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Fig.4 The modified gating system
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Tab.2 Pouring parameters for low pressure casting
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Fig.5 The simulation of shrinkage porosities(holes) results
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Fig.6 Diagram of mold structure and cooling system setup
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Tab.3 Cooling parameter

HHE  RA L/ BHUK  JFRE Zakn

Yot 2 _ N,
Z/mm A (m®«h 1) Hw/C /s % /s
1 12 7K 0.7 25 20 100
2~3 16 7K 1 25 11 100
4~5 16 K 1.2 25 7 90
6~8 16 7K 2.7 25 4 80
9 12 7K 2.7 25 4 80
10 16 K 1.5 25 170 220
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Fig.7 Temperature measurement point distribution and temperature curves
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Fig.8 The sampled point and observation of microstructure
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