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Numerical Simulation of the Multi-runner Casting Process for
Large Size Aluminum Hub

ZHOU Zhen', LU Dehong', LU Donghui?, LI Zhenming?

(1. School of Materials Science and Engineering, Kunming University of Science and Technology, Kunming 650093,
China; 2. Yunnan Fuyuan Jinfei Wheel Manufacturing Co., Ltd., Qujing 655000, China)

Abstract: The filling and solidification of large-size A356 aluminum alloy hub castings produced by low pressure casting
were simulated for three pouring process schemes, namely, single runner, double runner and triple runner. According to the
simulation results, the defect distribution, filling efficiency, grain radius and entrainment of the three process schemes are

compared. The results show that the triple runner process not only improves the quality of the hub and reduces the defects,

but also greatly shortens the production time, which is a potential new process.
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Tab.1 Chemical composition of A356 aluminum alloy

Si Mg Fe Cu Mn Zn Ti Sr Al
6.5~7.5 0.3~0.45 <0.12 <0.1 <0.05 <0.05 <02 0.01~0.02 #AxH
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Fig.1 3D view of the wheel hub
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Fig.2 Structure diagram of the hub
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Tab.2 The temperature of different types of molds
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Tab.3 Heat transfer coefficient of the interface

Fri B -2 B - KA

LI E KL /(W -m?-K ) 1 000 20

1.1 BRETIEZEAR

K3 RIppei T2 ZRE R, Rl T2
Oy PO I, T RO A 117141, 1K H K 664744, B
eIl T 20 B R AR S e IS ER R 1 A
SERUL R, ISP e LA R AL R IE T
fnEAh e tn 4 Fros . R, 4 )8 W4 o3 i HE O
Ui, H AR WS I A S R AR R
1.2 WREIZAHR

K5 Wi T2 ZmE R, BpeiE T2
SRR TR A 151348 AR RIA% A 1478179,

3 RIET 2 RN R
Fig.3 Schematic diagram of the single runner process
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Fig.4 Pressurization process curve
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Fig.5 Schematic diagram of the double runner process
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Fig.6 Schematic diagram of the triple runner process
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Fig.7 Distribution of shrinkage porosity and porosity in the single runner process of the aluminum alloy wheel bub: (a) simulated
image, (b) actual image
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Fig.8 Multi-runner defect diagram: (a) double runner process, (b) triple runner process
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Fig.9 Double runner filling diagram: (a) 25% filling, (b) 50% filling, (c) 75% filling, (d) 100% filling

B 10 =RE A () FER! 25%,(b) A 50%, (c) FEH! 75%,(d) Fo A 100%
Fig.10 Triple runner filling diagram: (a) 25% filling, (b) 50% filling, (c) 75% filling, (d) 100% filling
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Fig.11 Solidification diagram of thirple runner: (a) solidification 25%, (b) solidification 50%, (c) solidification 75%,
(d) solidification 100%
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Fig.12 Grain radius comparison of different processes: (a) single runner process, (b) double runner process, (c) triple runner processs
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Fig.13 The metallographic structure of the rim near the spoke: (a) single runner, (b) double runner process,
(¢) triple runner process
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Fig.14 Comparison of air entrainment of different processes: (a) single runner, (b) double runner process,
(c) triple runner process
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