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Optimal design of planar linkage mechanism with tolerances of

dimensional and fit

Wang Xingdong Yang Bo Kong Jianyi  Zhang Hua

(School of Machinery and Automation, Wuhan University of Science and Technology, 430081, China)

Abstract The problems of the relationship between design and manufacturing were analyzed, the influence of dimensional tolerance
and fit tolerance on the motion accuracy of the system was considered in the design phase, then based on the Monte Carlo simulation,
and the planar linkage mechanism optimal design model was set up. A typical four-bar mechanism was used as an illustrative example
to carry out the optimal design. Compared with the results of the typical fuzzy robust optimal design and robustness design, it shows
that the mean value and the standard deviation have the similar variation characteristics, so the method is effective. The method is
furthermore applied in the optimization of the schemes with different fit tolerances, the prediction of motion errors in the design phase
is achieved, a set of the quantitative evaluation system for mechanism optimal design is provided.

Key words uncertainty; planar linkage mechanism; Monte Carlo simulation; dimensional tolerance; fit tolerance; optimal design
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