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Dynamics Analysis of the Linkage Mechanism for Beam Pumping Unit
Based on Multi—parameter Friction Model

SHEN Hong', DU Jiaxi', KANG Feng?

1. School of Mechanical and Electrical Engineering, Henan Institute of Science and Technology, Xinxiang 453003, Henan
Province, China
2. Ningxia Tiandi Benniu Yingi Equipment Co. Ltd., Yinchuan 750021, China

Abstract In recent years, the friction model theory and its application have attracted a considerable attention. In addition to the
traditional Coulomb friction model, other multi—parameter friction models such as Coulomb-+hyperbolic tangent friction model and exponent
hyperbolic tangent friction model are also applied to the dynamic analysis of mechanisms. This paper discusses the physical meaning and
the selection of parameters of multi —parameter friction models. The relationship between Striebeck velocity and coefficient k in the
exponent hyperbolic tangent friction model is analyzed. Based on the exponent hyperbolic tangent friction model, the nonlinear dynamic
equation of a linkage mechanism for beam pumping unit is established and is then solved by using the numerical iterative method. The
curve of the driving torque acting on the crank against the mechanical efficiency of this system is obtained. The theoretical analysis result
agrees with the actual phenomenon. It is shown that the exponent hyperbolic tangent friction model is more precise than the Coulomb
friction model for describing the energy dissipation in the dynamic simulation of the mechanisms.
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