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Fig. 1 Structural diagram of the aluminum alloy subframe parts and dies
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Fig. 2 Pouring system design of low pressure casting of the sub frame

HERERFRES N OEAVE D1 NEF R AT HE
[ FARNIENESEERRENS, FRERK, BT
KREEWK, EIEZAIEINE D0seafiaF=s.

1.2 BIEREEHERMEERS

AT EMAERFERTMENE R EINEREL
BB, RHEOSNTHRABEERH, HL@EdEEE
&SN EBHE NN AR E E D #Ma XS Z 4 TREBRI* Mg 2 R M
LIER . I EBERES57EIIE S SIRRMME
SRSRERBRESR, BtESEEFEHFRE~EZ
SEEURRIIRSLRIBAATS, EIRIRAIE LM FRIEEE
IRFHELASEIR . B & BRYMEmEEDTIEEF
T RESEA FEIREERE], X X AE1S /R N A pLHI A RELLIE
bR, BINTSSMEBNGHIEREBEE" . BRIGHE
BRAMERLPAR

B E R EHERMAEFRLR

Table 1 Prediction of defects of the low pressure casting of the subframe
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Table 2 Process parameters setting of the low pressure
casting of the subframe
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Fig. 3 Numerical simulation of temperature conduction, filling velocity, filling pressure and solidification sequence for the low pressure casting of the subframe
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Fig. 4 Prediction of isolated liquid phase position at different filling stages
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Fig. 5 Combined defects and probabilistic defects prediction function
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Fig. 6 Cooling circuit designs of the upper and lower dies
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Table 3 Cooling sequence control of the upper mold and

lower mold

Xag [EEkgRS R (Lest)  JFREHEs G E/s
o G1 1.2 12 62
R Gl 1.2 12 62
A G2 1.3 12 62
et G2 1.3 12 62
(o028 G3 15 30 152
A G3 15 30 152
T G4 2.1 105 152
T G4 2.1 105 152
T G5 2.1 112 165
T G5 2.1 112 165
T G6 1.2 142 182
T G6 1.2 142 182
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Fig. 7 Cooling control setting and monitoring of the low pressure casting

machine
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Research on Solidification Quality Optimization of Low Pressure Casting
of Electric Vehicles Aluminum Alloy Subframe

HAN Wei', LI Dong-dong', YANG An?, CHEN Xiao-bin'
(1. School of Mechanical Engineering, Guangzhou City University of Technology, Guangzhou 510800, Guangdong, China; 2.
Guizhou Lanhui New Material Co., Ltd., Zunyi 563000, Guizhou, China)

Abstract:

To deal with the defects such as isolated liquid phase, hot spot and dispersed shrinkage in low-pressure casting
of electric vehicle subframe caused by compact structure, non-uniform wall thickness, complex shape of spiral
sand core and large volume proportion of sand core, AnyCasting software was used to simulate and analyze
the influences of temperature, pressure and mold structure on solidification and crystallization quality of the
low-pressure casting of sub frame. The occurrence of isolated liquid phase, hot spot and dispersed shrinkage
of castings can be predicted by comprehensive numerical simulation with combined defect and probabilistic
defect prediction function. Study the intelligent control method of AnyCasting in low-pressure casting mold
cooling, and explore how to adjust the cooling solidification sequence of aluminum alloy by using the opening
and closing sequence of cooling water pipes, so as to improve the internal structure and molding density of the
subframe castings and the production quality of the low-pressure casting.

Key words:
low pressure casting; casting process; quality control; solidification sequence

(%%. kA%, zyh@foundryworld.com )



