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Numerical Simulation and Optimization of Die Casting Process for Left
Motorcycle Engine Box Casting of Aluminum Alloy
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(1. Sichuan Yuemei Magnesium Technology Co., Ltd., Nanchong 637800, China; 2. School of Materials Science and
Engineering, Chongging University, Chongging 400000, China; 3. National Research Center for Magnesium Alloy Materials
Engineering, Chongging 400000, China)

Abstract: Based on the orthogonal test method, numerical simulation software was used to simulate the solidification
process of the left box of aluminum alloy motorcycle engine. The results show that the injection velocity is faster, the time
for the liquid metal to fill the cavity is shorter, the oxide inclusions are more less. The mold temperature is higher, the
solidification time of liquid metal is longer and the grain size is larger. The four factors have similar influence on shrinkage

cavity and porosity of casting and air pressure. Shrinkage cavity and porosity are mainly distributed in regions with large

wall thickness around casting holes, and the air pressure distribution is relatively uniform.
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Fig.l The 3D model ofdie casting

2 BEFsEnkt

FESR AT FIADCI 258 &4 + HAEERS)
AR B SR FE HASBURLEN - A 5%
FEVRIRE 5 ELR I MR SRS D S 4
AR SRFAD ER R - RADSEEHIL 5%
FE#% T2 Tt & 9bn A 25 EAC RS
R EAIH2

=1 ADCL28R & bRk oI wW(%0)
Tab.l Chemical compositions of ADC129

Si Cu Fe Mg Mn Zn Ni Al

9.6-120 15~35 <13 <03 <05 <10 <05 <RE
SIELEE R I

3. LIRS R
ARG 45 R AR A~

FOUNDRY TECHNOLOGY

Vol.40 No.03

Mar. 2019
FR2IEARAI T
Tab. 2 Orthogonal experiment scheme
NS

K RAERE BEORE  BESEE REREE
(A)°C (B)°C (C)YmL (D)/m-s-'

1 700 180 0.3 5

2 680 220 0.1 6

3 720 200 0.2 4
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Tab.3 Orthogonal experiment results
? N N > = A =) = Ju
n FEAUS [B] SBEIEIS [F] RASERLR T BREILRIRE
S A B C D
Is /cm /(g/cm3)
KF
1 1 1 1 1 0.034 7 62.175 4 0.1403 0.051
2 1 2 2 2 0.0290 70.609 3 0.188 4 0.058
3 1 3 3 3 0.043 4 64.931 7 0.146 2 0.085
4 2 ! 2 3 0.043 4 59.663 3 0.1380 0.077
5 2 2 3 1 0.0347 65.024 8 0.152 1 0.060
6 2 3 ! 2 0.028 9 62.187 5 0.1435 0.051
7 3 ! 3 2 0.028 9 64.803 2 01419 0.056
8 3 2 ! 3 0.043 4 70.718 8 0.154 8 0.083
9 3 3 2 1 0.0347 67.638 3 0.1480 0.066
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Fig.5 Solidification process of NO ; die casting
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Fig.7 Shrinkage cavity and porosity distribution of casting
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Fig.9 Oxidation inclusion distribution of casting
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Fig.10 Casting air pressure distribution
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Tab.4 Intuitive analysis of experimental results

izt A B c D
Kl 0,071 01070 01070 0.104 1
K2 0,070 0,071 0,071 0.0868

FEAUIF A K3 0,070 0,070 01070 0.1302
%R 0.000! 00000 0000! 00434

R Z D>A=B=C
Kl 197.7164 186,641 9 195081 7 194.838 5
K2 186.8756 206.3529 197.9109 197.6000
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fR7R 162847 197110 31512 27615
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Fig.l 1 Filling process of die casting after optimization
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Fig. 12 Solidification process ofdie casting after optimization
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Fig.13 Shrinkage of optimization scheme
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Fig. 14 Distribution ofgrain size
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