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Interfacial heat transfer behavior of
aluminum alloy during squeeze casting
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Abstract: The temperature histories throughout squeeze casting process under different applied pressures were recorded.
The interfacial heat transfer coefficients (IHTCs) were calculated by using an inverse method based on the nonlinear
estimation method. To validate the inverse method, the comparison between measurement and simulation temperatures in
the center of castings was taken. IHTCs under gravity and pressure condition, respectively, were discussed with the
surface and centre temperature histories of castings to obtain a general rule. The results show that the peak and stable
values of IHTCs increase obviously with increasing the applied pressure. Additionally, the effect of applied pressure to
interface air gap was discussed, and 50 MPa applied pressure performs sufficiently to direct squeeze casting process of
ZL101A aluminum alloy.
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Fig. 1 Schematic diagram of heat transfer in casting-mold

interface
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Fig. 6 Relationship between IHTC and measuring temperature of castings under different pressures: (a) 0.1 MPa; (b) 75 MPa
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Fig. 7 Schematic diagrams of casting-mold
interface: (a) Contact of liquid metal and mold,
(b) Solidified shell forming under 0.1 MPa; (c)
Separation of casting with mold under 0.1 MPa;

(d) Deformation of solidified shell under 75
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