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Torsion vibration and transmission efficiency for transmission
system in beam pumping unit

XING Ming-ming, DONG Shi-min

(School of Mechanical Engineering, Yanshan University, Qinhuangdao 066004, China)

Abstract: Taking account of the elasticity of belt and gearbox transmission system, the mechanical and mathematical models
of damping and multi-degree of freedom torsion vibration system were established for the case of the belt and gearbox trans-
mission system of beam pumping unit. The computing models of the oscillatory components were developed. The instantane-
ous efficiency of the belt and gearbox system was established on the basis of the simulation result of the torsion vibration. The
affecting factors of the efficiency of the belt and gearbox system were analyzed. The simulation results show that the motion
law and dynamic parameters of the system are significantly influenced by the torsional vibration of the driving systems. The
instantaneous transmission efficiency of system is not a constant, which is influenced by the load torque. The instantaneous
efficiency decreases significantly particularly in the area where the direction of load torque changes under the action of bi-di-
rectional alternating load. The efficiency of the belt and gearbox transmission system is reduced by the torsional vibration of
the driving system. The simulated mean transmission efficiencies of the belt and gearbox transmission system are from 70% to
82% , which agree well with the test results.
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Fig.1 Mechanical model of surface transmission

system for beam pumping unit
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Fig.2 Mechanical model of belt driving system
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Fig.3 Curves of comparison of dynamic parameters
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