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Driving Force Controller Considering Lateral Slip based on Brush Model
for Traction Control of Independent-Four-Wheel-Drive Electric Vehicle

Hiroyuki Fuse*?, Student Member, Hiroshi Fujimoto*, Senior Member
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As one of the motion control methods of electric vehicles (EVs), a driving force controller (DFC) with a slip ratio

limiter has been proposed. The conventional controller has a slip ratio limiter for safety reasons, but it does not con-

sider the lateral slip of the tire during cornering. To deal with this problem, this paper proposes a DFC with a variable

slip ratio limiter based on brush model. The experimental results show that the proposed controller can work on both

acceleration and deceleration cornering, by increasing the lateral force and lateral acceleration for smoother cornering.
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Fig.1. Tire model.
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Fig.2. Driving Force Controller with proposed variable slip ratio limiter.
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Fig.4. Slip ratio, sideslip angle, and tire workload with
grip margin m = 0,0.1,0.2.
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Table 1. Simulation condition.

/lpU& [ @max Hmax | A | Aa 5/ Vini
0.16]0.8, 1.2]0.134(¢ = 1.2), 0.200(¢ = 0.8) rad | 0.23 [0.9]0.8 | —0.5 rad/s | 5 m/s

Table 2. Vehicle specification.

Vehicle mass (including driver) M 910kg
Wheelbase / 1.7m
Distance from center gravity [:1.0m
to front and rear axle Iy,1, 1,:0.7 m
Tread dy, d, dy=d,=13m
Gravity height g 0.51 m
Front and rear wheel inertia J,, o Jo, | 1.24,1.26 kg~m2
Wheel radius r 0.302 m
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Fig.5. Simulation results of acceleration cornering without DFC (¢ = 1.2).
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Fig. 6. Simulation results of acceleration cornering with DFC and CSRL (¢ = 1.2).
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Fig.7. Simulation results of acceleration cornering with DFC and LM-VSRL (¢ = 1.2).
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Fig.9. Comparison of BM-VSRL and LM-VSRL in case of ¢ = 0.8).
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