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Frictional parameter identification and frictional vibration

at rubber and aluminum interface

QIAN Yichun, QU Junhao, REN Rui, WU Xiang, YUAN Zeshuai, HUANG Haibo
( Faculty of Mechanical Engineering & Mechanics, Ningbo University, Ningbo 315211, China )

Abstract: Rubber has strong nonlinear and large deformation characteristics, and the frictional parameters under

different motion states will change when frictional vibration occurs. However, its dynamic mechanism has not

been clearly known. Research is conducted on the frictional vibration at the interface between rubber and hard

materials. Physical experiments are designed to identify both the sliding contact stiffness and the damping of the
friction pair by using genetic algorithms, with their values obtained through micro slip energy dissipation
method. The motion characteristics of the system are obtained by exploiting a nonlinear dynamic model. The

results show that the two parameters are identified with good effectiveness, with an error of no more than 9.68%.

When the feed rate of the conveyor belt increases, the frictional vibration of the rubber-aluminum interfacial

friction pair exhibits typical Hopf bifurcation characteristics, during which a transition from vibration to stable

state can be achieved at a speed of 0.84 m's~".

Keywords: rubber-hard material surface; LuGre model; frictional energy dissipation; parameter identification;

frictional vibration
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