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Analysis of Static Performance of Serial-parallel Hybrid Bionic Mechanical Leg
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2. College of Mechanical Engineering and Automation, Liaoning University of Technology, Jinzhou 121001, China)

Abstract; The static performance of a new type of serial-parallel hybrid bionic leg mechanism was
analyzed. The bionic mechanical leg structure was composed of a 2-DOF planar parallel mechanism and
an RPR mechanism in series, which had the characteristics of large carrying capacity and fast walking.
Firstly, the leg structure layout of the bionic robot was introduced, and the kinematics model of 2-DOF
planar mechanism was established. According to the kinematic model, the static transfer model of 2-DOF
parallel mechanism was established by using the virtual work principle. Secondly, the static bearing
capacity performance evaluation index performance evaluation index and the force input equilibrium
performance index were established by the vector extremum method, the distribution diagram of these two
indexes in the working space was plotted, and the distribution law of these two indexes in the working
space was analyzed. The analysis results showed that the static bearing capacity and moment equilibrium
performance of 2-DOF parallel plane parallel mechanism were distributed symmetrically. The performance
index of mechanical bearing capacity was maximum at the bottom of working space, and was decreased
gradually upward, and then it was minimum at the top. The torque balance performance index was better
in the middle part of the working space. The worse the performance index was closing to the boundary,
the worse it was for the mechanism. Finally, the correctness of the static analysis of performance was
verified by some examples and simulations, which provided a reference for the trajectory planning of the
serial-parallel hybrid mechanical leg.
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