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Creeping Mechanism and Suppression Methods of Hydraulic
Cylinder under Nonlinear Time-varying Force

Zhu Yong' Jiang Wanlu' Wang Meng® Liu Zhigiang’
(1. Hebei Provincial Key Laboratory of Heavy Machinery Fluid Power Transmission and Control
Yanshan University , Qinhuangdao 066004, China
2. Key Laboratory of Advanced Forging & Stamping Technology and Science, Ministry of Education,
Yanshan University, Qinhuangdao 066004, China)

Abstract; The aim of this research is to explore the mechanism and the suppression methods of creeping
phenomenon in hydraulic cylinder system. The nonlinear time-varying laws and function mechanism of
hydraulic spring stiffness and friction were revealed through theory analysis. Then, with the nonlinear
dynamics methods, the measured dynamic data were thoroughly analyzed. The *jump phenomenon”
caused by the nonlinear time-varying characteristic of hydraulic spring stiffness and the “limit cycle
oscillation” caused by the nonlinear time-varying characteristic of friction were revealed. The combined
effect of nonlinear hydraulic spring force and nonlinear friction is the main cause for the low-speed
creeping of hydraulic cylinder. Moreover, the corresponding suppression measures were proposed to
improve the low-speed transmission stability of hydraulic cylinder. The results indicate that the research
can make the comprehensive analysis of dynamic characteristics of hydraulic cylinder system more
realistic.

Key words: Hydraulic cylinder Low-speed creeping Mechanism analysis Suppression measures



