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Dynamic Braking Allocation Strategy for Turning-Braking Maneuver
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[Abstract] The vehicle dynamics during turning-braking maneuver are more complex than those on the
straight lanes due to tire sideslip, load transfer and other factors. In depth investigation of the braking allocation
strategy for enhancing the vehicle tracking performance in this maneuver is of great significance for driving safety. In
this regard, a dynamic braking allocation strategy within electro-mechanical brake (EMB) is further investigated in
this study. Firstly, the 2-DOF-vehicle dynamics model is taken as a reference, and the minimum lateral force re-
quirements for stable driving of the front and rear axles are solved based on the model predictive control (MPC) algo-
rithm. Then, the maximum longitudinal force available for braking each wheel is obtained by solving the friction cir-
cle online. Moreover, the braking allocation ratios are calculated according to the obtained maximum longitudinal
force to realize the optimal braking allocation, The simulation and test results show that the proposed strategy en-
hances the vehicle tracking performance in turning-braking by dynamically adjust the braking force allocation ratios
according to the driving conditions, load status and road adhesion conditions of the vehicle.

Keywords: dynamic braking force allocation; turning braking; electro—mechanical brake; model

predictive control; tracking performance
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