%46 K % 14 AfE T K FFIRCE KM F R Vol. 46 No. 1
2023 %1 A JOURNAL OF HEFEI UNIVERSITY OF TECHNOLOGY (NATURAL SCIENCE)  Jan. 2023

DOI.10. 3969/j. issn, 1003-5060. 2023. 01. 004

T 3 0 R 1645 A P O KR 2 M 5

gesl g, ERE, R4, KT, REX?
(L RPU TR POE TR RIL 1300705 2, RUUHT A BURHCEZMIHERBICH T H550% R 430070)

8 R R AR EEM XIS T R SR E 8, @R E S R I 5K E 2R i as
XL RE A S BT AR 5 2% Pt — R R 45 4% (linear quadratic regulator, LQR) (% 3 Sl i 48 % 1] 42 il 4w 8 %2
SO JRER A2 P R S, 2R A 7 1o 2% ) S0k 32 B 0 2 o) A R P 5 A 5 X LU A BT S 3 AR TR 30
B I T IS sl S REE . TR AR B IL AEMRAE RS A 0 3 3l Fi 5 e 1) 42 1 09 7 4 5
LR 43 524 0. 13 mAl 1. 98 m, S RBEAE A 43518 0. 41°F1—2. 33°, Fohdg KM i LB Ui/ T 9394 » Fie Ko
AN T 8200 PR FH 32 2l B8 2 i ) T LA BH S8 0 VR AR A R URS e

KABEIA : BT IE 1) 5 S A BURRE G 0 XURR R M 5 Gt — R TR R 4 25 (LQRO 5

FESES U611 XEARER A XEHE:1003-5060(2023)01-0021-07

Study on vehicle crosswind stability based on active front wheel steering control

XIONG Jianbo'?, WANG Yiping"?, LIANG Baoyu'?, ZHANG Ziyi"?, ZHANG Qianwen'’
(1. School of Automotive Engineering, Wuhan University of Technology., Wuhan 430070, China; 2. Hubei Key Laboratory of Advanced
Technology for Automotive Components, Wuhan University of Technology, Wuhan 430070, China)

Abstract; Aiming at the aerodynamic stability of high-speed vehicle in crosswind environment, a dy-
namic bidirectional coupling analysis model of vehicle aerodynamics and vehicle multibody dynamics is
established. The influence of active front wheel steering control of linear quadratic regulator(LQR) on
the crosswind stability of high-speed vehicle is considered. The robustness of the active front wheel
steering model is verified by using the fixed steering wheel angle, and the motion and flow field char-
acteristics of a car with and without active front wheel steering control are compared and analyzed.
The results show that under the crosswind, the maximum lateral displacement of vehicle with and
without active front wheel steering control is 0. 13 m and 1. 98 m, and the maximum yaw angle is
0.41° and —2. 33°, respectively, in which the maximum lateral displacement is reduced by 93% ., and
the maximum yaw angle is reduced by 82%. Therefore, the active {ront wheel steering control can
significantly improve the crosswind stability of vehicle.
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