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Table 1 Critical values of the yaw rate deviation instability ar-

ea

Critical value of the yaw rate deviation in-
Velocity (km/h)

stability area (rad/s)

60 0.025
70 0.026
80 0.027
90 0.028
100 0.030
120 0.030
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Table 2 The phase-plane stability boundary parameter

Road adhesion coefficient u ‘Blﬁ i B‘ <5
B, B,
0.8<p<l 0.357 5.573
0.6spu<<0.8 0.357 4.654
0.4<n.<0.6 0.303 4.228
0.2<pu<0.4 0.297 3.345
n<0.2 0.284 2.577
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Table 3 Main parameters of the vehicle model

Parameters Value Parameters Value
Sprung mass (kg) 1210 Length/Width /height (m) 4.05/1.69/1.85
Unsprung mass (kg) 320 Height of centroid (m) 0.54
Track width (m) 1.48 Rotational inertia of tire (kg-m2) 0.80
Tire radius (m) 0.31 Rotational inertia (kg*m?2) 1343.4
Cornering stiffness of front wheels (N/rad) 71046.8 Distance between centroid and front axle (m) 1.04
Cornering stiffness of rare wheels (N/rad) 63836.7 Distance between centroid and rare axle (m) 1.56
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RESEARCH ON SLIDING MODE CONTROL STRATEGY FOR
DYNAMIC STABILITY OF IN-WHEEL DRIVE ELECTRIC
VEHICLE *

Wang Weida'?  Zhang Yuhang'® Huang Guogiang' Sun Xiaoxia’ Yang Chao' Ma Zheng'*
(1.School of Mechanical Engineering , Beijing Institute of Technology , Beijing 100081, China)
(2.Beijing Institute of Technology Chongqing Innovation Center, Chongging 401120, China)

(3.China North Vehicle Research Institute Beijing 100072, China)

Abstract In order to improve the handling stability of an in-wheel-drive electric vehicle, the influence of the vehicle
yaw rate and the sideslip angle on the vehicle stability is analyzed theoretically. A double-layer controller based on slid-
ing mode variable structure control theory and direct yaw moment control is designed. A four-wheel-driven vehicle simu-
lation experiment platform built in CarSim and CarSim / Simulink co-simulation is carried out. In standard lane-change
condition, the effects of sliding mode variable structure control strategy based on sideslip angle and the control strategy
based on yaw rate are verified and the effectiveness and the robustness of the two-layered stability control strategy pro-

posed is also verified.

Key words in-wheel-drive electric vehicle, stability control, sliding mode variable structure control, layered control

architecture, direct yaw moment control
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