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Modeling the mechanical behavior of semisolid alloy supported by solidification
microstructure through four-dimensional in-situ observation
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Semisolid deformation of metallic alloys durin? casting processes often
cause macrosegregation, cracking and hot tear. The mechanics of semisolid alloys, which are mixtures
of the solid and the liquid phase, cannot be covered by solid or liquid mechanics. In addition,
although it is well known that the mechanical behavior of semisolid alloys is closely related to the
internal microstructure, no deformation model is built. In this project, X-ray imaging techniques
are used for in-situ observation and quantification of deformation behavior of semisolid alloys with
controlled internal microstructure. The deformation mechanism of semisolid alloys was demonstrated
using quantitative data for deformation microstructure in semisolid alloys during non-uniform
deformation.
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