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Abstract : A method for improving an electric vehicle’s cornering performance using motor braking torque and motor
driving torque has been described. When the electric vehicle is on a cornering entry point, applying motor braking torque
improves the front grip force and lateral force while the vehicle load transfers to the front wheel. Through this, the yaw rate of
the vehicle is increased and subsequently improves the cornering agility. In the same principle, if the motor driving torque is
applied immediately before the steering angle is reached at neutral, the lateral force of the rear wheel increases to prevent
oversteering and to improve cornering stability. The proposed E-Handling logic is verified through vehicle testing in various
road conditions. This E-Handling logic was developed for the first mass production of the NX4 HEV in HMC.

Key words : E-Handling(©]-31E %), Motor brake torque(=-E] #|5 E=1), Motor drive torque(=-E] %5 E=1), Tire
lateral force(Elo]©] 2 &), Tire grip force(Elo] ] =23 &), Handling agility(X1 3] W13 4]), Handling stability(1 3] ¢F44d)
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Fig. 2 Performance factors which occur during turning
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Fig. 3 Cross domain control by using driving motor

Fig. 4 Correlation of tire forces in turning
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Table 1 Vehicle parameters and symbol

m Vehicle mass

h Height of CG

7 Track width

If Distance from CG to the front wheel

Ir Distance from CG to the rear wheel

/ I=lf +Ir

13 Steering angle of wheel

/4 Yaw rate
Ci Cornering stiftness (ij/= FL, FR, RL, RR)
a i Tire slip angle (ij= FL, FR, RL, RR)
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Development of Optimal Control of Tire Force Based on Driving Motor for Improvement of xEV Handling Performance(E-Handling)
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