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Fig. 1 Three-dimensional model of the casting
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Tab. 1 Chemical composition of A356 aluminum Wy /%
Si Mg Fe Mn Ti Zn Cu Al
6.50~7.50 0.25-0.45 <0.20 <0.10 <0.20 <0.20 <0.20 S
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Fig. 2 Wall thickness diagram of the casting
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Fig. 3 Model of casting
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Tab. 2 Thermal parameters of A356 aluminum alloy

B (geom®) [EAALR/C WARLR/C ImFEARR % GRS (W-m™-K) WY (J-kg?)  HEE (J-kgt-K™")  ZhAskEE (Pa-s)

2.69 555 615 0.67 432 963 0.000 950 3
R3 KEIBRVRESH
Tab. 3 Thermal parameters of sea sand
PR (W-m*-K")
E (g-om®) FEBAS (3 kg™ K™)
200~500 C 500~1 000 “C 1000~1500 C

15 920

0.7 0.6 0.5
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Tab. 4 Filling process parameters
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Fig. 5 Heat transfer coefficien
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Fig. 6 Numerical simulation results during filling process
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Fig. 7 Numerical simulation results during solidification process
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Fig. 8 Residual melt volume
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Fig. 9 Model of casting after optimization
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Fig. 10 Numerical simulation results during filling process after optimization
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Fig. 12 Residual melt volume after optimization
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Fig. 11 Numerical simulation results during solidification process after optimization
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Tab. 5 Process parameters of trial production
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Fig. 14 X-ray inspection of the casting
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Optimization of Low-Pressure Casting Process for Aluminum Alloy
Gearbox Case

WANG Liang', LIU Zhong-ling®
(1. Luoyang Rail Transit Group Co., Ltd., Luoyang 471023, Henan, China; 2. ZRIME Gearing Technology Co., Zhengzhou 450000, Henan, China)

Abstract:

The filling and solidification process of a certain type of gearbox housing in the original low pressure casting
process was numerically simulated, and the defects such as gas trapping and dispersed shrinkage were
observed and the reasons were analyzed. According to the results of simulation analysis, the optimization
measures of increasing pouring temperature and pouring speed, increasing the size of top riser and increasing
the number of chill are put forward.Through the numerical simulation, trial production and inspection of
the optimized casting process, the feasibility of the optimization measures was verified, the defects were
effectively avoided, and the quality improvement goal was achieved.
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