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Optimal Matching of Powertrain System of Four In-wheel-motor Actuated Electric Vehicle
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Abstract: In order to study the relationship between the matching of motor power in different axles and the
amount of energy recovery for four in-wheel-motor actuated electric vehicles, the energy recovery effects of
different matching schemes are compared and analyzed by combining theoretical analysis with simulation.
According to the requirements in the relative standards, the power performance parameters are determined.
The required rated/peak powers of the vehicle, the rated/peak speed of the motor are calculated, and the
redistribution model of the power that the vehicle required is built. According the model, the required power
of the vehicle is distributed in a certain proportion between the front and the rear axles, and the required
power of each axle is distributed equally between the left and right wheels. By analyzing the braking dynamics
of the vehicle, a recommended scheme of powertrain matching to the front and the rear axles is put forward
according to ideal braking force distribution strategy for the front and rear axles. The co-simulation model of
the subject electric vehicle based on MATLAB/Simulink and CarSim is built. The optimal matching schemes
of hub motor on the front and rear axles are obtained by stratified sampling. The differences of brake recovery
energy in different distribution schemes under the conditions of braking strengths of 0.1, 0.2 and 0.3,
typical driving cycles of New European Driving Cycle (NEDC) , China City Driving Cycle (CCDC) and New
York City Cycle (NYCC) using ideal braking force distribution strategy are studied respectively. The optimal
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matching of front/rear axle hub motors is obtained, which verified the power performance of the optimal

scheme. The theory and simulation results show that when the power distribution ratio of the in-wheel-motors

on the front and rear axles equals to the static vertical load on the front and rear axles, the braking energy

recovery is superior to other matching scheme.

Key words: automotive engineering; parameter matching; co-simulation; electric vehicle; regenerative

braking; in-wheel-motor
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Tab.1 Power parameters
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Fig.1 Curve of ideal braking force distribution
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Tab.5 Simulation results of different braking strengths
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Fig. 3 Simulation results under different driving cycles
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Fig. 4 Simulation results under different braking strengths
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Tab.7 Comparison of simulation results under different driving cycles
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Tab.8 Dynamic verification result
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