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Design and Optimization of Gating System for Low Pressure Die
Casting of Automobile Steering Valve Housing

TAO Jian, SU Xiaoping, KANG Zhengyang, ZHOU Dashuang
(School of Mechanical and Power Engineering, Nanjing Tech University, Nanjing 211800, China)

Abstract: The structure of the valve shell of the steering gear was analyzed. According to the technological requirements
of low pressure casting, two kinds of gating systems were designed, and their numerical simulation was carried out. After
analyzing the defects, the better scheme was selected and the structure was improved. The effects of filling speed, pouring
temperature, preheating temperature of upper die and preheating temperature of lower die on shrinkage porosity and
porosity of casting were studied by using Taguchi orthogonal DOE method and SNR analysis. The results show that when
the filling speed is 35 mm/s, the casting temperature is 690 ‘C, the preheating temperature of the upper die is 370 ‘C, and
the preheating temperature of the lower die is 340 ‘C, the casting defects of shrinkage cavity and porosity in the valve shell

of the steering gear are basically eliminated.
Key words: numerical simulation; gating system; DOE; signal to noise ratio analysis
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Fig.1 3D model of automobile steering valve housing and
its core
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Tab.1 Chemical composition of A356 aluminum alloy 5 . 2
Si Mg Fe Mn Zn Cu Pb Sn Ni Ti Al Fig.2 Pouring position 1 and 2
7.00 0.40 0.50 0.30 0.10 0.03 0.05 0.01 0.10 0.15

2 /(W/m 2K) 40 mm/s,
Tab.2 Heat transfer coefficient 700 C, 320 C, 2.6 kPa,
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Fig.3 Simulated shrinkage hole and porosity for pouring position 1 and 2
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Fig.4 Simulated liquid phase distribution for pouring position 1 and 2
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Tab.4 The table of factors and levels
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Fig.5 Designed cooling system based on pouring position 2 A B b
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Tab.3 Improved process parameters
1 690 300 330 35
2 700 320 350 40
3 710 340 370 45
2.9 kPa 33s 8.1 kPa 4.7s 20 kPa 120's
B R (%)
i | ggg Tab.5 The scheme and result of orthogonal experiment
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;413 4 700 300 350 45 55 -14.8073
— 0.0 5 700 320 370 35 25 279588
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Fig.6 Result of gating system optimization
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2 -12.248 5 -13.028 3 -10.123 4 -11.854 3 ° °
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