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Simulation and Experiment of Defects in Bottom Vacuum
Suction Casting of Aluminum Alloy

YU Kuanping, HE Tao, HUO Yuanming, LAl Leijie, PAN Tingting

(School of Mechanical and Automotive Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract ; The solidification process of Al-Si-Cu alloy was simulated by ProCAST in order to solve the shrinkage defect in
vacuum suction casting by ProCAST. The influence of main parameters such as suction diameter, pressure difference and
cooling rate on the forming defects of the casting was studied. The causes of defect formation were analyzed. The results
show that with the increase of suction diameter and solidification time, the number of shrinkage holes decreases first and
then increases; with the increase of pressure difference, the solidification time of casting shortens, the number of
shrinkage holes decreases first and then changes little; with the increase of cooling rate, the solidification time is
obviously shortened, and the shrinkage holes are gradually increasing and dense. When the diameter of the suction port
is 3 mm, the pressure difference is 0.05 MPa, the casting forming defect is less when the casting mold is a steel mold.
In addition, when the pressure difference is 0.05 MPa, the mould is copper mould and the suction diameter is 2, 3 and
4 mm respectively, the macro shrinkage hole and micro-porosity of the casting are analyzed. The change of forming
defects of the casting is consistent with the simulation results.
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Figure 1

Structural of bottom vacuum

suction casting equipment
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Table 1~ Aluminium alloy composition %
Si Cu Mg Ti Fe Al
7.0 4.5 0.15 0.1 0.1 S
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Figure 2 3D model and mesh division of castings
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Table 2 Thermophysical parameters of

(b) MRS

aluminium alloy castings

/G S R s/ Y 74 L/
(W-m™ - K™)(kl-kg™) (kg-m™®) (Pa-s)
27 121 13 2 695 -
220 133 101 2 656 -
500 144 272 2593 -
553 (FEIFHZ) 135 835 2 501 -
600 114 944 2 459 0.001 56
614 (YAHZ) 86 1048 2 421 0.001 46
850 94 1328 2354 0.000 91
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Table 3 Process parameters for simulation
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Figure 3 Solidification time of different suction diameters
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Figure 4  Shrinkage porosity of different
suction diameters
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Figure 8 Solidification time at different cooling rates
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Figure 12 Microporosity of castings with different suction diameters
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