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Highly Efficient Surface Smoothing by Clarification of EB Polishing Mechanism
with Considering Flow of Material
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In large-area electron beam (EB) irradiation, metal surface can be melted
instantly and uniformly by the EB irradiation with high energy density. Then, metal mold surface
with surface roughness of several y mRz can be reduced to less than 1.0 p mRz, and surface finishing

of metal molds can be done efficiently by EB polishing. However, mechanism of the EB polishing has
not been clarified yet. It is expected that EB is concentrated on small convex parts of metal
surface and molten metal is flowed into concave parts. In this study, EB polishing mechanism was
clarified by thermo-fluid analysis. EB concentration phenomena on convex parts were also
investigated by electro-magnetic field analysis. In addition, highly efficient surface smoothing of

metal products with large surface roughness was proposed.
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