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Analysis and Solution of Static Stiffness
Characteristics of Parallel Mechanism

ZHU Chunxia ,LIU Xihong , FANG Chao ,HU Chengzhu
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Abstract:In view of the stiffness characteristic of the whole machine, the stiffness of 3-TPT
parallel mechanism is studied. The problem that it is difficult to analyze and judge the stiffness
characteristics of parallel mechanism is solved,and a good bedding for the further optimization of
parallel mechanism design is made. The virtual work principle is used to solve mechanical jacobian
matrix of parallel mechanism. The stiffness model is established to solve the axial stiffness of each
part of the branch chain of the mechanism,and then the stiffness matrix of the branch chain and the
whole machine is obtained. The influence of each part on the stiffness of the branch chain is
analyzed. Select the points on the workspace of parallel mechanism,solve the stiffness matrix , and
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study the correlation law of the matrix. Two method, the minimum eigenvalue and performance
quotient of static stiffness are used to simulate the stiffness distribution of the mechanism in the
workspace based on MATLAB software, analyze the simulation results, and compare the
advantages and disadvantages of the two evaluation methods. The simulation results show that the
parallel mechanism has a higher stiffness in the z-axis direction, and the farther away from the z-
axis, the faster the descending speed will be. As for the evaluation method, it is believed that the
optimization of mechanism structure can be carried out on the basis of the minimum eigenvalue
method, and the static stiffness performance quotient method can show better clarity in the
verification of optimization results and further research. For optimal design, the stiffness of

mechanism x and y can be improved.

Key words ; parallel mechanism ;static equilibrium ; stiffness ; performance evaluation index
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Fig.1 Schematic diagram of parallel mechanism
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Fig.2 Schematic diagram of branch chain components
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