30 % 2 LEXFFHR (BRFFR) Vol.30 No.2
2025 4E3 A Journal of Jimei University ( Natural Science ) Mar. 2025

[XXZEHE] 1007 - 7405 (2025)02 - 0167 - 07 DOI:10. 19715/j. jmuzr. 2025. 02. 08

NEM AR ZMERIFLIEERLERMERE DN

IR, RiEH, TR, B F, MR, AIL, THREE
(EEASEEELENMITAESER, B2 BT 361021)

[HE] KRR 0 RGH) SRR ARG 1R G T VS 8, HZ I RS i b = 3h % 1) 2 ) S w2 )
AHC . N T HRFR S5 = 2l A s i % 22 b AR 40 A 0 O £ 2 A AN SRR @ MR SR, 35T Dugoff 40 FRHR
B MR T LIRS | OO A AN e AR SR AR R AU [ RS 2 3 At AR AR, LS
SR 1) ARG, BT T U ) R G S E W RS T IR R A S
I SR X e R RS R | M A S A B R, D ELAS SRR . R AR £ DA R B S A N, A
XA E BN I A, U ] 2R GE A 0N R TR 0 s R TR 5 A TR A7 W e B 0 O 73 R0 B 2 B ] S S
Bl GRG0, SR F S O S RS S AR, e AR MR RN, (R R RS R 2RI A4
KSR BN, WA, R SRR M,

[RBIA] RETR,; ZHiEm,; R, $mtkae

[FESES] U461.99

Modeling and Research on Turning Characteristic of Multi-Axle

Steering Vehicle with Dual-Steering Systems

ZHENG Tianyi, ZHANG Haitao, WANG Yunchao, ZOU Lei, WU Zewang, HU Zhichao, YE Yujie
(College of Mechanical and Energy Engineering, Jimei University, Xiamen 361021, China)

Abstract: A multi-axle vehicle with dual-steering systems( DSS) has steering coupling interference prob-
lem, which is closely related to the active steering control strategy of the rear axle. In order to explore the influ-
ence of active steering control strategy of the rear axle on tire side slip angle and its distribution and vehicle
stability of a multi-axle vehicle, based on the Dugoff tire model, a 3-DOF nonlinear model of a multi-axle vehi-
cle with DSS is established, which takes slip ratio, side slip angle and turning radius of mass center as varia-
bles. Taking a 5-axle steering vehicle as an example, the effects of steering coupling interference, driving mode,
wheel steering angle and the rear axle steering control strategy on tire slip rate, side slip angle and its distribu-
tion of a multi-axle vehicle with DSS were simulated. The simulation results show that the tire side slip angle
gradually decreases from the front axle to the rear; compared with the vehicle with full active steering, the tire
side slip angle of the vehicle with DSS is larger; the wheel steering angle has a significant effect on the tire side
slip angle and slip ratio; with the increase of the vehicle speed, the rear axle active steering center moves fas-

ter, the tire side slip angle become smaller but the tire wear increases; the slip ratio of the all-wheel driven ve-
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hicle is obviously smaller than that of a partial driven vehicle, while the side slip angle is larger and the vehicle
safety and stability margin is greater.

Keywords: automobile engineering; nonlinear model; multi-axle steering system; steering performance
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Fig.2 Dynamics model of multi-axle vehicles with the dual steering system
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