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Fig. 2 Two kinds of casting gating system
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Table 1 Process parameters of two kinds of gating system
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Fig. 3 Distribution of Niyama criterion
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Fig. 4 Position prediction of shrinkage cavity and porosity
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Fig. 5 Influence of pouring temperature on casting quality
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Fig. 6 Influence of filling time on casting quality
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Fig. 7 Influence of holding pressure on casting quality Fig. 8 Improved casting process
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Fig. 9 Filling process of casting
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Fig. 10 Predication of shrinkage cavity and porosity defects
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Design and Optimization of Low-Pressure Casting Process for Multi-
Function Display Console

LIU Ji-guang', ZHANG Ya-mi', FANG Xiao—-gang', WANG Dian-fei’, YANG You-wen', WU Zhong-
tian®

(1. College of Materials Science and Engineering, Hefei University of Technology, Hefei 230000, Anhui, China; 2. Lai'an
Maoxing Precision Machinery Manufacturing Co., Ltd., Chuzhou 239236, Anhui, China)

Abstract:

Multi-function display console is a key part of naval ship electronic equipment. Due to its complex structure,
large size and uneven wall thickness, it is easy to produce large area shrinkage cavity and porosity defects in
the casting process. In this study, two kinds of low-pressure casting pouring system, horizontal and vertical,
were designed according to the structural characteristics of the display control table castings. By comparing
the simulation results, it was found that the casting defects formed in the vertical pouring system were less
under the same process parameters. Subsequently, the effects of low-pressure casting process parameters,
such as pouring temperature, filling time and holding pressure, on the casting quality were studied. By means
of the orthogonal experiment simulation, the optimal technological parameters were determined as follows:
the pouring temperature was 720 °C , the filling time was 21 s, and the holding pressure was 86 kPa. With the
addition of riser to the thick parts of casting, the casting process was further optimized, and the volume of
shrinkage cavity and porosity was reduced to 0.33 cm’.
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