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Optimization Design of a Novel 4-Axis CNC Machine Tool Based on Genetic Algorithm
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[ABSTRACT] A novel 4-axis hybrid CNC ma-
chine tool driven completely by linear motors is proposed
based on the modular design technology, and then its ba-
sic structure is described in this paper. To parallel spindle
mechanism as a research object, the kinematics equation of
parallel spindle mechanism is established, and the Jacobian
matrix is presented. Meanwhile, considering the dexterity
of parallel spindle mechanism as the target, an optimization
design is carried out based on genetic algorithm. The simu-
lation results indicate that operating property of spindle
mechanism could be improved better in entire work space.
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Fig.1 Physical prototype of novel 4—-axis hybrid CNC machine tool
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Fig.2 Diagram of kinematics of
mechanism
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Fig.6 Convergence process of genetic algorithm
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Fig.7 Changes in relationship between jacobian matrix condition number and optimization variables
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