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Experiment on Electro-hydraulic Hitch Control System for
Hilly and Mountainous Tractor Based on Semi-physical Simulation

ZHAI Zhigiang' CHEN Yiming'? ZHU Shaohua' DU Yuefeng' ZHU Zhongxiang' MAO Enrong'
(1. College of Engineering, China Agricultural University, Beijing 100083, China
2. Xiaopeng Automobile Technology Co. , Lid. , Guangzhou 510530, China)

Abstract: Aiming at the difficulties in the field test and poor repeatability of the electro-hydraulic hitch
control system for hilly and mountainous tractors, the research on the electro-hydraulic hitch control
system was carried out based on the semi-physical simulation technology. Firstly, through the force
analysis of the test tractor and the suspension operation device, the dynamic model of the whole hilly and
mountainous tractor, the soil resistance model of the plough body and the dynamic model of the tractor
suspension device were established. The system principles of lateral profiling control, position control,
force control and force-position integrated control of the electro-hydraulic suspension system for hilly and
mountainous tractors were analyzed, and then a fuzzy PID controller for the electro-hydraulic suspension
of hilly and mountainous tractors was designed. Afterwards the electro-hydraulic suspension control
system was developed, experiments such as terrain imitation control, force control, position control and
force-position integrated control of electro-hydraulic suspension system were carried out, and the
performances of fuzzy PID control and classical PID control method were compared and analyzed. Finally,
the test results showed that the fuzzy PID control performance was better; in the position control mode,
the fuzzy PID control had no overshoot, and the control system response time was 0. 6 s, which was about

33.3% higher than the classical PID control; the steady-state error of the tillage control system was about
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0. 05 cm, which was about 50% lower than that of the classical PID control; in the force control mode,

the maximum value of the tillage depth following error of the fuzzy PID control was 0.38 cm, and the

standard deviation was 0. 17 c¢m, which were respectively 64.5% and 39.3% lower than that of the

classical PID control, which verified the effectiveness of the developed electro-hydraulic suspension

control system.

Key words: hilly and mountainous tractor; electro-hydraulic hitch; control performance experiment;

semi-physical simulation
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Semi-physical simulation test result of

position control algorithm
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Fig. 12 Semi-physical simulation result of force control algorithm
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Fig. 13 Semi-physical simulation result of force

and position comprehensive control
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Fig. 14  Semi-physical simulation result of control

mode conversion
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