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Nonlinear dynamical behavior analysis on rigid-flexible coupling

mechanical arm of hydraulic excavator

WANG Xiang-bing, TONG Shui-guang
(Department of Energy Engineering, Zhejiang University, Hangzhou 310027, China)

Abstract .

In order to accurately describe the dynamic model of hydraulic excavator’s mechanical arm, modal

functions were adopted to describe the elastic deformation of the mechanical arm. Lagrange theorem and the principle of

virtual work were used to establish rigid-flexible coupling nonlinear dynamic equations of the arm frame system. The

dynamic equations were numerically solved by MATLAB. The rigid-flexible coupling model of the arm was established and

simulated by the simulation software ADAMS and NASTRAN. It is shown that the modeling method of dynamic equations

adopted in this paper is correct by comparing the both results. The modal responses were numerically calculated the

sensitivity of the first natural frequency to the geometric parameters related was investigated and the main modal parameters

were analyzed which influence dynamic characteristics of the arm. The results provide the basis for the further optimization

of excavator structure and the motion error control.
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Fig. 1 The hydraulic excavator’s

mechanical arm structure diagram
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