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Fig. 1 Schematic diagram of the hub structure
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Table 1 Chemical composition of the A356 aluminum alloy
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&, EHOTURINEZE0.17 MPae s, [FEBNML; F+
FZEDTREKE240 s, EERREW,; SEME
HE.

1.4 FERSHNIZSHIRE

HBLERT, RIERFRE, ELE&ER EBR
UBNRINRERE, METFR. HHRERSEEE
FIHTCEIEERE™, WESHR.

wimts

(b) TR B

(a) FBLORIRARE
K7 DRI A

Fig. 7 Location of the insulation cotton
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Fig. 8 HTC between insulation cotton and mold
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Fig. 9 Locations of the mold cooling channel
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S BHEHIFR FTIFEIAlS e EElls HTC/ (W-m?-K?)

L1 JR%3 170 290 600
L2 RS 160 290 600
L3 K% 155 290 600
L4 e 140 260 600
L5 K% 105 220 1500
L6 KB 105 220 5 000
L7 ke 100 200 1500
T1 IRES 280 320 6 000
T2 R 240 320 600
T3(X) K& 180 320 600
T4 JR%3 125 160 600
T5 K% 120 160 600
T6 R 40 240 600
A A 50 120 600
CH A% 80 160 600
S JR%3 55 160 600
S2 K% 80 160 5000
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Fig. 10 Filling process under natural cooling
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Fig. 13 Distributions of the casting defects under natural cooling
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Effect of Cooling Process on Defects in Low Pressure Casting of Large
Aluminum Alloy Wheel Hub

HE Yu-hang, LU De-hong', ZHOU Zhen', LI Xiang-ming’, LI Zhen-ming?, LU Dong-hui’, LIU Jian-gao
(1. School of Materials and Science Engineering, Kunming University of Science and Technology, Kunming 650500, Yunnan,
China; 2. Yunnan Fuyuan Jinfei Wheel Manufacturing Co. , Ltd. , Qujing 655000, Yunnan, China)

Abstract:

In order to explore the influence of cooling process on the defects of large aluminum alloy wheel hub in the
process of low pressure casting, three-dimensional software was used to model it, and ProCAST finite element
software was used to simulate it. The filling process, temperature field, solidification field and defect location
were comprehensively analyzed based on natural cooling conditions. According to the simulation results, the
cooling process was designed and added. The results of the simulation analysis after optimization showed that
reasonable cooling process settings can ensure the sequential solidification of the castings, and greatly reduce
shrinkage porosity and other defects. The feasibility of the cooling process was verified by experiments, and
the simulated defect location was consistent with the actual one.

Key words:
large aluminum alloy wheel hub; low pressure casting; numerical simulation; cooling process; defect
prediction
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