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Fig. 1 Analysis of structure and wall thickness of the oil pump cover
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Table 1 Chemical compositions of the ADC12 alloy W /%
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Fig. 2 Design scheme of the oil pump casting and overflow system of the oil pump cover
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Table 2 Initial conditions and boundary conditions of the die casting
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Fig. 3 Flow field velocities of the filling process of the die casting with different schemes

IR, MRENRHREERE, RIERFEIEHMHE
TR, WE4. BHREIERET, BEXELH
T EEERR&RE, ENTEEEEHEHATLL,
SHEHATUREFERE ISR . SHEHRTD
SensRISAD (WIRASIS) , WS R/ EIATR
b, RE4RTLAEY, TE—. ZHRHDHENF
K, BREIRDT—MadnE, B> 7TERREE,;
BE=ZMBE_MAEL, ARERKERE, BPTERE
BREE, HFEBRRTSERANRE. RERK.

2.3 ZERAEFL DT

BE—. ZIRERENBER. D MER—
¥, WESH=. JUEE, RaEELMEariES
HHRIERMZ, WEESa55b, MAREZER@ER

B EUE, AT gESL . BinhIl, A5
QERRERRIE . KRS E—TRRIREZERYER
BEWNMER, —=2rEENRE, BFEBIREDM
BERK, “RUBRSSRREMNINEEBERE,
S5RIRFTHEERIUERNINFERE, NMES
BHRERNMER., pR=ZALTE—. =, BEA
ROERFEEE/)N, RBRTS RE=TRANIE IR ERRE T —E
RO D5 I BRTRIEHOTERT o

3 FmRESH
BRI HRIFE . R, %

RGBS RS, SUPR=RAE, &R

BR=FHE, BEBREEILECNR. FHErE



Vol.72 No.2 2023

T B] Founore TERA

(a) IrgE—

(b) HEZ

(c) HE=

El4 FEISZEEES s

Fig. 4 Solidification of different schemes for 5 s
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Fig. 5 Prediction results of the shrinkage porosity and shrinkage cavity of different die casting schemes
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Fig. 7 Results of the X-ray global flaw detection
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Simulation and Optimization Design of Pouring and Overflow System for
Die Casting Mold of Aluminum Alloy Oil Pump Cover

SONG Peng', GONG Hai-jun', PENG Jun? SHU Ji-ping', GAO Zheng-yuan'
(1. School of Mechatronics and Vehicle Engineering, Chongqing Jiaotong University, Chongging 400074, China; 2. Chongqing
Deyun Mould Manufacturing Co., Ltd., Chongqing 402260, China)

Abstract:

In order to produce an automobile engine oil pump cover efficiently and with high quality, three kinds of
theoretically feasible pouring and overflow systems were designed according to the characteristics of the
pump cover parts and based on the die-casting theory and experience. Then ProCAST software was used to
simulate the filling and solidification process of the casting. It was found that the top of the casting was prone
to air entrainment during mold filling process simulation, so an optimized scheme was proposed to add an
overflow tank here. Casting solidification simulation showed that eliminating the overflow groove inside the
sprue and shortening the length of the inner sprue had no effects on the distribution of shrinkage cavity and
porosity of the casting, and could also improve the heat dissipation of the casting inside the sprue and reduce
the energy loss of metal liquid flow. The casting and overflow system of scheme 3 reduced the air entrainment.
X-ray flaw detection showed that there were no shrinkages in the important positions of the casting.
Metallographic analysis showed that the structure of each part of the casting was compact, the grain size was
4, and the microhardness was more than HV 85, which met the requirements of the product. The die design
method optimized based on die casting theory and experience combined with ProCAST simulation analysis is
convenient and efficient, which provides a useful reference for die design of the die casting.
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aluminum alloy pump cover; die casting mold; pouring system; overflow system; ProCAST simulation
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