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Review on development of metal solidification process under vibration
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Abstract: The development of vibration introduced into the metal solidification process was reviewed
and the vibration methods, application fields, metallurgical effects, and advantages/disadvantages of
mechanical vibration technology, vibration excitation nucleation technology, ultrasonic vibration tech-
nology and pulsed magnetic oscillation technology used for controlling metal solidification process
were mainly summarized. Meanwhile, the modes and mechanisms of four kinds of vibration techniques
were explored, and the impact of vibration on the solidification of molten metal and the specific forms
were discussed. The mechanism of the existing vibration techniques improving solidification structure
was discussed, and recent development of vibration technology used in the metal solidification process
were summarized. A brief analysis and prospect of several vibration technologies for controlling metal
solidification were also presented.
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Table 1 Characteristics of vibration technology
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Fig.1 Diagram of physical simulation apparatus for vi-
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Fig.2 Schematic diagram of experimental apparatus for
ultrasonic treatment of molten steel
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Fig. 3 Technical schematic of pulsed magnetic oscillation
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