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Fig. 1 The three-dimensional diagram of the sleeve casting
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Fig. 2 The original metal mold low-pressure casting process
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Fig. 3 The original process casting defects
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Table 2 The main simulation parameters
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Fig. 4 The simulation results of the original process
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Fig. 6 The simulation results of the preliminary optimization process
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Fig. 7 The simulation results of decreasing filling velocity
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Fig. 8 The process of using air-cooled copper inserts
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Fig. 9 The simulation results of using air-cooled copper inserts
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Fig. 10 The machining condition of the sleeve casting
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Simulation Analysis and Process Optimization of the Aluminum Alloy
Sleeve Casting

LI Hong-giang, ZHU Guang, LI Pei-gen, LI Wen-jing
(Xi'an XIKAI Precision Foundry Co., Ltd., Xi'an 712046, Shaanxi, China)

Abstract:

The original metal mold low pressure casting process of the aluminum alloy sleeve was simulated and
analyzed with AnyCasting simulation software. The reasons of casting defects in the original sleeve casting
were studied, and simulation analysis was used to assist in process optimization. The results showed that the
ingates of the original process could not effectively feed the flanges, and the straight line ingate of the lower
flange did not play a role in feeding, instead of increasing the local hot spot, leading to obvious the shrinkage
and porosity defects in the machining grooves on the back of the flanges. The flange ingates were expanded
and the straight shaped ingate was removed in the preliminary optimization process, and the defects were
significantly reduced, but still exist. For the preliminary optimization process, each of reducing the filling
speed and using air-cooled copper inserts could achieve sequential solidification from far away the inner
gates to the inner gates, eliminating the shrinkage and porosity defects of the castings. Finally, according to
the preliminary optimization process and reducing the filling speed, the trial production and batch production
were carried out, and the casting qualification rate exceeded 98%.
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