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Four-wheel Acceleration Slip Regulation of Loader

Based on Pavement State Identification
CHEN Yanfeng, WU Yuecheng s HU Xuxiao
(Faculty of Mechanical Engineering & Automation, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: This paper aims to study the anti-slip control method of hinged four-wheel drive loader,
which realizes acceleration slip regulation by the aid of limited slip differential with pavement state
identification method and control algorithm. The working principle is to identify the road adhesion of each
wheel during vehicle running in real-time way with the wheel angle acceleration as identification parameter
of pavement state identification system, take the optimal slippage rate of the identified equivalent pavement
as the control objective of acceleration slip regulation, and control the hydrocylinder pressure in the
hydraulic limited slip differential with fuzzy control algorithm, to realize acceleration slip regulation of
loader. The Matlab/Simulink simulation results show that the pavement state identification system is
capable of identifying state rapidly and accurately, judging the real-time slip state of each wheel and
realizing acceleration slip regulation, so as to prevent wheels from excessive rotation and ensure vehicle to
obtain the best power performance.

Key words: loader; pavement state identification; ASR; fuzzy control
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