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ABSTRACT

This paper presents a lateral stability control for rear wheel drive (RWD) vehicles using electronic limited
slip differentials (eLSD). The proposed eLSD controller is designed to increase the understeer characteristic
by transferring torque from the outside to inside wheel. The proposed algorithm is devised to improve the
lateral responses at the steady state and transient cornering. In the steady state response, the proposed
algorithm can extend the region of linear cornering response and can increase the maximum limit of available
lateral acceleration. In the transient response, the proposed controller can reduce the yaw rate overshoot by
increasing the understeer characteristic. The proposed algorithm has been investigated via computer simulations.
In the simulation results, the performance of the proposed controller is compared with uncontrolled cases.
The simulation results show that the proposed algorithm can improve the vehicle lateral stability and handling

performance.
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Fig. 1 Schematic of electronic limited slip differential
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Table 1 Vehicle parameters for simulation

Parameter | Value (unit) | Parameter | Value (unit)
m 2300 (ko) L 3.01 (m)
I 1.51 (m) I 1.50 (m)
I 4400 (kg-s) Tetr 0.332 (m)
Lur 1.630 (m) SGR 14.6

4.1. Circular turn test
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Fig. 2 Simulation results 1: closed—loop circular turn test
with a constant radius of 50m
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4.2. Sine with dwell test
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Fig. 3 Simulation results 2: open—loop sine with dwell test
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