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Sensitivity analysis on Kinematic accuracy of needle bar mechanism
in embroidery machine

GUO Huixin ZHANG Ganqing
( School of Mechanical and Electrical Engineering Changsha University Changsha Hunan 410003  China)

Abstract In order to improve the kinematic precision and its robustness of the needle bar mechanism in
the embroidery machine the global sensitivity analysis on the kinematic accuracy of this mechanism was
carried out by using the Sobol” method. On the basis of global sensitivity analysis the optimum design of
the needle bar mechanism was carried out. Firstly considering the effect of rod manufacturing error and
kinematic pair clearance on the needle bar displacement a numerical model for kinematic accuracy
analysis of needle bar mechanism was established. Then the total sensitivity of 14 random variables was
obtained by using the Sobol” global sensitivity analysis method and 4 important factors and 1 key factor
were determined according to the order of sensitivity in which the length of the connecting rod is the key
factor. By reducing the manufacturing error of the key factor the kinematic accuracy of the needle bar
mechanism was further optimized. The results show that the standard deviation of the displacement error of
the needle bar mechanism is reduced obviously and the robustness of the motion accuracy is improved.
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Fig.1 Schematic diagram of needle bar mechanism
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