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Optimization of spatial four-bar weft insertion mechanism
based on ADAMS and ANSYS

ZHOU Kai-hong,ZHANG Xue-gian, GUO Yu-tian
( College of Mechanical and Control Engineering, Guilin University of Technology, Guilin 541006, China)

Abstract: Aiming at the poor motion stability and low motion precision of the spatial four-bar weft insertion mechanism, the optimal design of
the mechanism was studied from two aspects of mechanism motion parameters and structural stiffness. The motion law of the sword belt was ana-
lyzed by using the spatial mechanism theory, and its correctness was verified by software simulation, which provided a theoretical basis for opti-
mal design. With the goal of minimizing the maximum acceleration of the rapier belt and meeting the weft insertion process and performance re-
quirements as constraints, the mechanism was optimized and analyzed by using ADAMS parametric modeling. Considering the flexibility prob-
lem that could not be ignored in the high-speed operation of the weft insertion mechanism, a rigid-flexible coupling model was established and
simulated, and the influence of flexible deformation of each component on the motion accuracy of the belt was analyzed. Taking the connecting
rod as an example, in order to reduce the acceleration error of the sword belt, it was proposed that the influence of flexible deformation of the
member could be reduced by increasing the section size to improve the structural stiffness. The results indicate that the maximum acceleration of
the sword belt is reduced by 35.7% , and the motion stationarity is improved after the optimization of the motion parameters; the acceleration
error of the sword belt is significantly reduced, and the motion accuracy is improved after the optimization of the structural stiffness.
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