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Abstract: This paper proposes a torque optimal distribution control strategy for electrically driven
multi-axle vehicles, considering the constraints of motor rated torque and low temperature rise characteris-
tics, to address the trade-off between economy and reliability in conventional torque distribution methods.
The strategy comprehensively accounts for the efficiency and temperature rise characteristics of the drive
motors. A torque distribution correction factor, which is characterized by the motor speed-torque relation-
ship, is incorporated into the optimization objective. The number of active drive axles and the torque of
each motor are dynamically optimized to confine the operating torques as close as possible to the rated re-
gion, where high efficiency and low heat generation are achieved, thereby realizing an optimal balance be-
tween efficiency and temperature rise rate. Hardware-in-the-loop test results indicate that the proposed
strategy reduces energy consumption by 11.54% compared with the conventional average torque distribu-
tion strategy under CHTC-HT conditions, and the maximum winding temperature of a single motor is re-
duced by up to 83.4 °C. Bench test results under NEDC _90 conditions show that the battery state of
charge (SOC) at the end of the cycle is increased by 4.5% using the proposed strategy, and the winding
temperatures of axles 1 to 4 are reduced by 3.7 to 78.6 °C. The proposed control strategy effectively im-
proves both the economy and reliability of multi-axle vehicles.

Key words: multi-axle vehicle; electric drive system; torque distribution; motor temperature rise;
motor efficiency
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Fig.1 Electric drive five-axis vehicle drive configuration
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Tab.l1 Main structural parameters of the vehicle
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Fig.3 Schematic diagram of the structure of inner

rotor permanent magnet synchronous hub motor
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Fig.4 Schematic diagram of node distribution of inner

rotor permanent magnet synchronous hub motor
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Tab.2 The components corresponding to each

node color
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Tab.4 Motor operating point distribution statistics
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C3 100 77.27 >180(ha %)
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