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Numerical Simulation and Process Optimization of Low Pressure Casting for
Swing Arm of Aluminum Alloy Suspension

YANG Chuang, SU Xiaoping, ZHOU Dashuang, KANG Zhengyang
(School of Mechanical and Power Engineering, Nanjing Tech University, Nanjing 211816, China)

Abstract: With aluminum alloy suspension swing arm as the research object, using the numerical simulation technology
and method, the low pressure casting alloy liquid in the pouring temperature, mould preheating temperature and filling time
three the influence law of process parameters on the casting porosity size, and porosity in castings minimum as the
optimization goal, optimization for the low pressure casting process parameters of the swing arm were studied. On this
basis, through the design and improvement of the cooling system, the sequential solidification of the castings was realized
effectively. The results show that when the casting temperature is 700 ‘C, the preheating temperature of the mold is 290 C,
and the filling time is 13 s, the internal defects of the casting can be effectively eliminated by combining with the
reasonable cooling process. After trial production, the yield can reach 86%.
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Tab.1 Thermophysical parameters of A356 aluminum alloy

/(kg-m) Ic /c (kI -kg")  A(W-m'-K")
2430 613 542 430.518 70
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Tab.2 Factors and factor levels
A /C B /s C /'C
1 690 9 280
2 700 11 290
3 710 13 300
4 720 15 310

Tab.3 Orthogonal test scheme and calculation results

A/C B/C C/C
1 690 9 280 43 -12.669
2 690 11 290 2.6 -8.299
3 690 13 300 2.4 -7.604
4 690 15 310 7 -16.902
5 700 9 290 32 -10.103
6 700 11 280 2 -6.021
7 700 13 310 9.2 -19.276
8 700 15 300 2.2 -6.848
9 710 9 300 9 -19.085
10 710 11 310 9.5 -19.554
11 710 13 280 8 -18.062
12 710 15 290 53 -14.486
13 720 9 310 10 -20
14 720 11 300 9.7 -19.735
15 720 13 290 1 0
16 720 15 280 4 -12.041
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Tab.4 Mean and range analysis table 1100.0
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e -12.944 -12.569 25 -18.933 Fig.3 Distribution diagram of swing arm shrinkage cavity
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o Tab.6 Initial cooling process parameters
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Fig.2 SNR main effect diagram
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Tab.5 Casting process parameters of swing arm in low pressure casting
/kPa /s /kPa /kPa /s /C /C
8.02 5 14.37 13 40 315 700
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Fig.4 Three dimensional model with cooling system Fig.5 Shrinkage cavity distribution of swing arm for initial
cooling process
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Fig.7 Temperature field of casting solidification
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Tab.7 Improved cooling process parameters
/(m*-h™) /s /s /C
1~2 2 20 70 20
3 1 18 70 20
4 1 40 110 20
8 5 1 18 80 20
Fig.8 Finished swing arm part 6~11 0.5 20 80 20
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Tab.6 The analysis table of mean and range values of N
signal
(2) ;
A B C D
1 -18.061 8 -24.349 7 -33.064 3 -11.480 6 ’ ’ ©
2 367455 -39.0849 303703 -35.563 (3) Taguchi
3 -32.149 1 -23.5218 -23.5218 -39.9127 S
1 60206  -8.11656  -11.0214  -3.826 88 35 mm/s, 690 C ,
2 -12.248 5 -13.028 3 -10.123 4 -11.854 3 ° °
340 C, 370 C,
3 -10.716 4 -7.840 61 -7.840 61 -13.304 2
R 6.227 885 5.187 675 3.180 808 9.477 36 °
2 3 4 1
35 mm/s, ,
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