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Fig. 1 Three-dimensional parts diagram of the wheel
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Fig. 2 Initial scheme of the gating system

®55
._..12“ 45

1
| 1

HAE

50

42 — -—

45

(a) HPEHE (b) HEpeH (c) MPEiE
B3 FRXRIRSGSRESET~EE
Fig. 3 Section diagrams of different pouring gates in wheel gating
system
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Table 1 Chemical composition of the ZG50Mn2  wg /%

C Si Mn P S

0.45~0.55 0.20~0.40  1.50~1.80 =<0.030 =<0.030

R2 ZG50Mn2ZE iR TR 128 AE
Table 2 Mechanical properties of the ZG50Mn2 at room

temperature
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Fig. 4 Phase diagram of the ZG50Mn2
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Fig. 5 Curves of density and thermal conductivity of the ZG50Mn2 with temperature
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Fig. 6 Temperature field images of the casting during solidification process
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Fig. 7 Image of the isolated liquid region
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Fig. 8 Distribution image of the shrinkage defect
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Fig. 9 Optimized gating system
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Fig. 10 Temperature field images of the casting during solidification process
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Fig. 11 Temperature distribution and temperature curves at different points of the casting
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Fig. 12 Distribution of the shrinkage and porosity of the casting after
optimized
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Simulation and Optimization of Casting Process of Mining Flatbed Wheel
Casting

WANG Cheng-jun', HONG Wei-I*, BAl Dong-ming®, ZHANG Tao®, DUAN Chang-jie*

(1. College of Atrtificial Intelligence, Anhui University of Technology, Huainan 232001, Anhui, China; 2. College of Mechanical
Engineering, Anhui University of Science and Technology, Huainan 232001, Anhui, China; 3. Key Laboratory of Crop
Harvesting Equipment Technology of Zhejiang Province, Jinhua Polytechnic, Jinhua 321000, Zhejiang, China; 4. Huainan
Donghua European Mine Support Equipment Co., Ltd., Huainan 232072, Anhui, China)

Abstract:

Taking the wheel of mining flatbed car as the research object, ProCAST software was used to carry out
numerical simulation to analyze the position and cause of the shrinkage in wheel casting. The initial
pouring scheme was optimized and improved by adding risers and external chills. The results showed that
after optimization of the casting process, the wheel casting achieved sequential solidification, the hot spot
disappears, and the defects of shrinkage and porosity were eliminated successfully. The quality of wheel
castings has been verified by production.
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mining flatbed car; wheel casting process; numerical simulation; process optimization; casting defects
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