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Optimization Design of Slide Table of Truss Robot in Automated

Rice Production Line
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Technology, Jiangnan University, Wuxi 214122, China; 2. Nanjing Leying Technology Co., Ltd., Nanjing 211151, China)

Abstract : Truss robots are commonly employed in the handling processes of automated rice production lines. To improve the
efficiency of the motor drive system and ensure high dynamic characteristics of the main carriage of the truss robot, two methods,
namely adding a lightening zone and optimizing key structural parameters, were adopted for the multi —objective optimization
design of the carriage. Half of the distance between guide rails, spacing between sliders, length of the weight reduction zone,
guide rail specifications and slide table length were taken as the variables for optimization to explore their significance in
influencing the optimization objective with orthogonal experiments and through range analysis, variance analysis and finite
element analysis. The slide table was optimized using the Box—Behnken Design response surface analysis method. The simulation
results indicate that the optimized dynamic characteristics efficiency of the slide table increased by 14.02% , the overall mass of
the slide table decreased by 14.32%, and the change in the first—order natural frequency after optimization could be neglected,
as both were at a relatively high level.

Keywords : slide table; finite element simulation; response surface optimization; orthogonal experiment; lightweight design
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