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Stiffness oriented Optimization Methodology for Geometric Design of
Virtual axis Hexapod Machine

CHEN Ji ging, LAN Feng chong

South China University of Technology, Guangzhou 510641, Guangdong, China

Abstract: Increasing the mechanism stiffness of the virtual axis hexapod machine is an important factor
to improve machining and controlling precision. A geometric optimization method for the parallel machine
was presented. The mechanism stiffness model was established and the instantaneous elastic
characteristics were analyzed by the model during machining process in consideration of the effect of the
changes in mechanism geometric and loading conditions on the total stiffness. Machining process
simulations were carried out under a variety of constraint conditions. The cutter deviations from tooling
paths were calculated, and the optimal geometric parameters for the mechanism with the maximum
rigidity on the cutter end were obtained, so that positioning and machining accuracy could be improved.
As a result, this research provides a simple and effective geometric methodology for mechanism design
and geometric parameter determination for the virtual axis hexapod machine.

Key Words: manufacturing process and equipment; machine tool; virtual axis; parallel mechanism;
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