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Grain Refining Methods and Its Research Development of Micro-size Materials
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ABSTRACT: In recent years, the research interest of micro forming technology is increasing, but there is a lack of special re-
search on the micro-size materials directly used for micro-forming, such as thin metal sheets, metal foils and metal wires. De-
formation qualities of micro-parts are heavily relying on microstructures and properties of the micro-size materials. This article
briefly summarized the methods of grain refinement by severe plastic deformation, electrically-assisted deformation and micro-
structure controlling, emphatically introduced the repetitive corrugation and straightening (RCS) and constrained groove press-
ing(CGP), which were suitable for the repetitive roll bending and straightening of the micro-size materials. The problem of grain
refinement of micro-size materials was analyzed. Research methods for grain refinement and enhanced ductility of micro-size
materials were presented. The research direction of electrically-assisted deformation and microstructure controlling was pros-
pected. The research on the pre-treatment methods and related technologies of micro-size materials is of great important theo-
retical significance and application value to promote the development of micro forming technologies.
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Fig.1 Three methods of grain refinement by severe plastic deformation
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Fig.2 Repetitive corrugation and straightening
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Fig.3 Constrained groove pressing
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