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Progress in Simulation and Modeling for Power Ultrasound-assisted Casting
Luo Yuge, Li Ruiging, Dong Fang, Liu Zhilin
(Light Alloy Research Institute, Central South University)

Abstract; The rapid development of science and technology in terms of physics, materials and electronics gradually
promotes the external field controlling technologies, including acoustic field, magnetic field, electric field. Ultra-
sonic field can induce unique non-linear effects(including acoustic streaming and cavitation effect) in high temper-
ature liquid metal, further controlling the solidification process. Introducing power ultrasound before or during
solidification enables to modify solidification path, refine grain structures, reduce segregation and decrease solidi-
fication defects. The power ultrasound-assisted casting is now quite attractive for fundamental research and indus-
trialization applications. The simulation and modelling of ultrasonic casting were reviewed,focusing on convertible
system, flow field, temperature field, acoustic streaming, cavitation effect, and grain refinement, and simulation
of multi-source ultrasonic casting for large-scale metallic materials was prospected.
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