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Process Design and Numerical Simulation for Low-pressure Casting of Aluminum
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Abstract: Based on the structural characteristics and process requirements of an aluminum alloy double-pass pipe, pro-
cess schemes with one set of ingate, two sets of ingates, and three sets of ingates were designed. InteCAST software
was employed to perform numerical simulations of filling and solidification processes on the schemes, and filling pro-
cess, temperature field, as well as defect distribution were compared. The results indicate that the filling and solidifica-
tion process in the scheme with three sets of ingate presents reasonable, and absence of isolated liquid phase zone is
obeserved with least shrinkages and porosities, which is identified as the optimal process. The castings produced with

the optimized scheme pass the hydrostatic and air-tightness testing, meeting technical requirements of customer.
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Fig.5 Flow field distribution of scheme 1 durmg filling process
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Fig.6 Temperature field distribution of scheme 1 during solidification process

kA GiLI%
100.00
83.52

83.22

PRSLIBAR X

70.16
70.15
15856
31.25
28.56

3247

20.16

13.50

843
(b) B IEAE LA AL S A1 0

(a) HEE VA
A7 RE4HIE ST
Fig.7 Quantitative analysis of shrinkage defects
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Fig.9 Temperature field distribution of scheme 2 during solidification process
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