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Electro—hydraulic coordinated control strategy for braking mode

switching process of electric vehicles
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Abstract: During the composite braking process of electric vehicles, there is a response speed difference
between the motor and the hydraulic braking system, so the switching process between the two braking
systems can cause impacts on the vehicle, affecting driving comfort. Therefore, an electro-hydraulic
coordinated control strategy is proposed in this paper for braking mode switching process. A fuzzy PID
control algorithm is used for the hydraulic braking system, and a model predictive control (MPC)
algorithm is used for the motor braking system, and the seagull optimization algorithm is used to optimize
the MPC weight coefficients to eliminate the dynamic response difference between the two braking
systems. A semi—physical simulation platform was built to verify the designed control strategy. The results
show that, under constant and variable braking intensity conditions, the impact degree during different

mode switching processes was reduced by at least 13.9 m/s’, and the impact duration was reduced by at
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least 0.15 s. Therefore, the designed control strategy can achieve a smooth transition during the braking

mode switching process and improve the stability and comfort of braking mode switching in the composite

braking process of electric vehicles.

Key words: vehicle engineering; composite braking; electro—hydraulic coordination; mode switching;

impact degree
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Table 1 Vehicle structural parameters
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Table 2 B values under different braking intensities
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Fig.1 Equivalent model of main brake cylinder
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Fig. 7 Simulation results of motor withdrawal under variable braking intensity
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Fig. 9 Simulation results of motor addition under variable braking intensity
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