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Closing and repairing process of Mg alloy casting imperfections in
plastic deformation
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Abstract: The effects of press deformation on the morphologies evolution of Mg alloy casting imperfections (shrinkage
porosity and cavity) and the stress distribution around the casting imperfections were observed by electro microscopy,
transmission electron microscopy (TEM) and numerical simulation. The mechanical behavior of casting imperfections
closing in pressing was investigated. The closing mechanism of press deformation on Mg alloy casting imperfections was
proposed, which was volume of casting imperfections shrinking—interfaces closing—shearing deformation of a-Mg
matrix grains around interfaces—dynamic recrystallization around interfaces—casting imperfections closing partly. The

results show that the stress concentration becomes more evident in pressing and reduces greatly after deformation. At the

same time, the casting imperfections are closed and repaired partly.
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Fig.1 Shrinkage cavity and porosity in cast AM60B magnesium alloy: (a) Shrinkage cavity; (b) Shrinkage porosity
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Fig.2 Morphology evolution of shrinkage porosity and cavity with different deformations: (a) 30%; (b) 45 %;( ¢) 60%; (d) 70%
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Fig.3 Dislocation pileupgroup around interfaces
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Fig.4 Stress evolution of shrinkage porosity and cavity in

plastic deformation
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Fig.5 Dynamical process schematic of cast imperfection

closing for Mg alloy: (a) Casting imperfection; (b) Interface
closing; (c¢) Stress concentrating; (d) Dynamic recrystallization
(c—Normal stress; v,—Normal velocity; 7;, 7,—Tangential

stress; v;, v,—Tangential velocity)
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