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Performance Prediction and Test of Electric Drive Transfer for 4WD Vehicle

CHEN Liqing MIAO Wei XU Zezhen TAN Yudian
(College of Engineering, Anhui Agricultural University, Hefei 230036, China)

Abstract: In order to study the transmission characteristics of electric control transfer in 4WD vehicle,
through reading the relevant literature at home and abroad, and obtain the form of actuator, the current
research progress of electric control transfer in enterprises and academia, the chain splitter with
electronically controlled clutch structure was taken as research object, and a performance prediction
method was proposed based on genetic PID control. Firstly, the test bench of electronic actuator was
built, including the engine, clutch, transmission, transfer, universal joint, load motor, and other
components. The transmission characteristic prediction model of electric control transfer device was
constructed by analyzing the power loss of the components of transfer, such as Sprockets, bearings,
friction plates and other components. Secondly, the influence of parameters such as clutch friction
number, friction plate inner diameter and lubricating oil viscosity on its performance transfer was
discussed. The performance test was carried out on the electronically controlled transfer test stand. By
completing the test of the engine at different speeds and different torques, the correctness of the test bed
was verified. Finally, on the basis of the model of electric control transfer, combined with the seven-
degree-of-freedom vehicle model, the PID parameters of the splitter controller were optimized by genetic
algorithm, and the driving characteristic prediction model of the electric control transfer in 4WD vehicle
during the running process was constructed and simulated under the specific working conditions. The
results showed that the model can predict transmission characteristics of transfer during the running
process, the friction plate was a key component of the electric control transfer, and the PID control based
on the genetic method can suppress the slipping of the wheel, reduce the overall power loss of the car and
improve the fuel economy of the automobile. The result can provide theoretical basis for the design of
post-control system.

Key words: 4WD vehicle; electric drive transfer; performance prediction; genetic algorithm
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Fig.2  Dynamic simulation model of electric control transfer
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