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Configuration analysis of super-size ultra-precision CNC grinding machines

LIU Wenzhi
(Haixi( Fujian) Institute, China Academy of Machinery Science & Technology Co., Ltd., Shaxian 365500, China)

Abstract: In order to determine the configuration design scheme of the ultra-precision CNC grinding machine
tool for forming and processing super-large diameter ( =1 500 mm) optical aspheric surfaces, modeling and
comparison of the spatial motion errors of two different configuration options for the gantry machine tools were
carried out. Firstly, based on the theory of multi-body system, space motion error models of the two kinds of
gantry machine tools were derived by establishing the topology diagrams of the two configurations. Based on the
model , simulation was used to compare the error variation curves of the grinding wheel centers of the two kinds
of machine tools during the machining process of super-size optical aspheric surfaces. Simulation results show
that when machining large-diameter aspheric parts, the machine tool with a movable table has a relatively
small space motion error, but the errors of two kinds of gantry machine tools are very close. After considering
the other characteristics of the two in the processing of large-diameter aspheric parts, the configuration of the
ultra-precision grinding machine tool is determined to be a bridge gantry structure with a fixed worktable.

Keywords ; ultra-precision CNC grinding machines ; multi-body system theory; error modeling; configuration analysis
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