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Semi-physical Experiment System and Control Strategy for Bulldozer

Bai Han Guan Cheng Wu Yanlai

(College of Mechanical and Energy Engineering, Zhejiang University, Hangzhou 310027, China)
Abstract

To solve the problems in research and development of bulldozer, a semi-physical experiment system
is established to simulate the whole process of bulldozer operation. Based on the research results of
bulldozer dynamics characteristics, a model is suggested and the theoretical foundation of bulldozer
automatic control is built. A loading device is used to simulate the force on the blade-controlled cylinder.
The blade position is adjusted by the blade control system according to the control signal from hardware
controller. Then the semi-physical experiment is performed through simulation calculations. A fuzzy
neural network control method based on variable universe is proposed for engine speed control. And the
overall control strategy of bulldozer operation efficiency is studied combined with slip rate control and
engine management system. Experimental results show that the engine speed is stable and the working
efficiency is improved when using the new control strategy.

Key words Bulldozer, Semi-physical, Experiment equipment, Variable universe of the discourse,

Fuzzy neural network, Control strategy
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