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Research on Differential Steering Mechanism Based on Tire Cornering

SHI Biaofei"* YE Xiaoming’ LYU Haoyu'? LAI Feng’
1.School of Vehicle and Mobility, Tsinghua University, Beijing, 100084
2.State Key Laboratory of Intelligent Green Vehicle and Mobility, Tsinghua University, Beijing, 100084
3.Research&.Development Institute» Dongfeng Motor Corporation, Wuhan, 430058
Abstract: Differential steering based on tire cornering suited low-speed, large steering radius sce-
narios of distributed drive electric vehicles (DDEV) without steering mechanisms. In order to study the
mechanism of differential steering based on tire cornering, a 7-degree-of-freedom DDEV dynamic model
with no steering mechanism and PAC2002 tire model were established. Then, the formation mechanism of
differential steering was analyzed and a systematic analysis method from the input of differential longitudinal
force to the output of vehicle steering radius of differential steering was proposed by considering the tire
force longitudinal-lateral-coupling characteristics. Leveraging the proposed systematic analysis method,
the stability of differential steering and the influences of differential longitudinal force, vehicle parameters
and tire characteristics on steering radius were studied. Finally, a Carsim/Simulink joint simulation plat-
form was established to simulate differential steering under different influencing factors. The results show
that within the range of tire cornering, the larger the differential longitudinal force, the larger the ratio of
track width to wheelbase, and the smaller the tire lateral stiffness, the smaller the steering radius.
Key words: distributed drive electric vehicle (DDEV) ; differential steering; tire cornering; steering
radius
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Fig.7 Simulation results of differential steering with

tires of lower cornering stiffness
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