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Development of a Machining Error Estimation System

for Vertical Lathes with Structural Deformation and Geometric Errors
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Abstract

In this study, a machining error estimation
system for vertical lathes with structural deforma-
tion and geometric errors, is realized based on the
virtual manufacturing technologies. The positional
and directional errors of cutting tool are determined
by considering the geometric errors and dimensions
of machine components and by introducing the
equilibrium condition between the cutting force and
structural deformation. Especially, the machining
errors of vertical lathes are estimated by using the
prescribed cutting test(JIS B 6331). The system can
be implemented to evaluate the machining accura-
cies of vertical lathes at the design process and to
design the high precision vertical lathes.
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Fig.1 Structure of vertical lathe
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Fig.2 Cutting edge and force
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Fig.3 Structural deformation
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Fig.4 Positional error for linear interpolation
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Fig.5 Directional error for linear interpolation
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Fig.6 Positional error for circular interpolation
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Fig.8 Machining error for facing with geometric errors
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Fig.10 Machining error for facing with structural deformation
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