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Effect on the Microstructure and Tensile Strength of Cast A356 Aluminum
Alloy with Different Sand Mold Thicknesses and Structures
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Abstract:

A356 is widely used as a structural material because of its excellent castabilities, but its castabilities depend
on its microstructure and size, there are few researches on whether the mechanical properties can be predicted
in advance by simulation technology. In this paper, six kinds of sand mold with different shell shape and two
kinds of sand mold with solid and composite frame structure were designed for casting process design and
modeling of an automobile part, based on hall-petch grain strengthening theory, the simulation is developed
in depth, the micro-grain size, secondary dendrite spacing, solidification time and tensile strength of A356
aluminum alloy with different sand mold wall thickness and structure were simulated. The results show
that the grain size of the composite frame sand mold is the smallest and the tensile strength is the best. The
relationship between the microstructure size and the wall thickness of the sand mold is a parabola, it provides
a visual and digital method for casting high-performance aluminum alloy and adjusting mechanical properties
of castings, and fills the blank of mechanical properties and microstructure simulation of castings in as-cast
state.
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