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To the New Frontier of Nano-Precision Mechanical Manufacturing
Technology (from Form Generation to Function Generation)
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KURIYAGAWA

To survive in the current economic climate after Lehman Crisis and the Great East Japan Earthquake,
research and development works in manufacturing processing technology must be changed to the
creation and development of new manufacturing principles and technologies to contribute to the
competitiveness of Japanese manufacturing industry. This report reveals one of the solutions to exploit
the new frontier of manufacturing, such as nano-precision micro/meso mechanical manufacturing (M*
process) for a generation of functional interface on the machined surface.
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Demographics of Japan
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Cross-grinding method
(Conventional grinding method)
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Parallel-grinding method
(New grinding method)
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Comparison of aspherical grinding method
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Cross-grinding method (84 nm Ry)
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Parallel-grinding method (44 nm Ry)
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Nomarski photomicrographs of ground surfaces
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Arc-envelope grinding method
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Grinding point is moving. (New grinding method)
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Degrease in wheel wear due to the movement of
grinding point
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Grinding marks generated on axi-symmetric aspherical ground surface
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Micro-aspheric WC die (Diameter is 0.6mm)
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Form accuracy of the ground die
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Micro-aspherical die generated by micro-grinding process
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Principle of fine structure generation utilizing
hybrid-vibration assisted grinding
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Periodic structure with 500nm pitch generated

by hybrid-vibration assisted grinding
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