a3t 104 oM K E R B AR E D Vol. 43,No. 10
2016410 H Journal of Hunan University(Natural Sciences) Oct. 2016

XEHE:1674-2974(2016)10-0032-10

EFZNAR P FEEBPVEREBEE ST 5IRXEGHTE

REST, AR, W B &
CLORT R VU 50 B E R 900 %, W Kb 410082,
2. WETRE ML TR B, IR B N2L 3GD

B ERET-—HERKTEIFHHEGERNRR  ZARTESESERE R BN ER
EFHEHEGER T E R TELSHFRER. A2, 8T T FERFETORERA,
FoMTRHAAWBITNBRAM P EBEEFBRE ARG 0 M R B IR AR
FLORWE) AT EAMIRIZE Yo AT R R A R RV B ARMEAARIE AR A
Ipwl AR E S MR A6 7 k.3 R T AR R 5 Bk ;i2 A A T CarSim #= Simulink #9 3K 4
GRFTE. ML EEFAFEHER TR YR RE. T RRERT Z A BHTEERX
B BRIE Ay ARG TREW, G IEN GRS A I AR REEREAN G
PR b £ 5h &% &) 4L 4% A A0 SR IR AR IR A ik Fe LS MR FA AR S A A e AR IR AL R M, R BY T L
B Vs AR f Ao ) 6y ik AR B AR E 6 B T .

KER AT R EAHIRT S EB/D N F AT EE KR

PE S ES: U467, 1 XHERARIRAD A

Analysis and Test of Vehicle Yaw Stability Control

Based on an Active Pulsed Steering

ZHANG Bao-zhen '", AMIR"?, XIE Hui', HUNAG Jing !
(1. State Key Laboratory of Advanced Design and Manufacturing for Vehicle Body, Hunan Univ, Changsha,
Hunan 410082,China; 2. Dept of Mechanical Engineering, Univ of Waterloo, Waterloo, N2L 3G1, Canada)

Abstract: The analysis and test of a rear wheel pulsed active steering control strategy was proposed.
First, the effect of installation and operation of hydraulic pulse actuator on the suspension parameters and
the improvement of the vehicle’s steady and transient state response due to the control of active pulse were
investigated. Second, a full vehicle model of a SUV equipped with the steering actuator was built in Carsim
and co-simulated with Simulink as the control module. The structure of control strategy considering yaw
rate error and side-slip angle error was designed to improve the stability and path. Finally, a whole test
bed was designed and assembled for a SUV to carry out road experiments with different maneuvers to vali-
date the results obtained from the simulations and to assess the applicability of the pulsed active steering
system. Simulation and test results have indicated that considerable improvement in the yaw stability con-

trol can be achieved. Meanwhile, the rear wheel pulse active controller can reduce the lateral acceleration

* I FS A HE:2015-09 -19
HEE&WH :BHFXARBFILESEIIH (11202077,51475048) , National Natural Science Foundation of China(11202077,51475048) ;]
P B AR 4 B B I H (14]73060)

EB B kKB (1988 =), 55, W £ FH A 90 1 R W - o A
3 IHEE & A s E-mail : zb2z19880113@163. com



5 10 34

SRE A Bl ik b 1 B RR AR E M AT S IR T S 33

and the roll angle.

Key words: stability; rear wheel pulse active steering; vehicle dynamics; yaw stability control; full

vehicle test
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Fig. 1 3DOF model for rear wheel pulse active steering
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Tab.1 Rear suspension hard point
measurement parameters

T g5, A X/mm Y/mm Z/mm
1 SCHE s 2 937 —612 1018
2 LR R 2 872 —627 750
3 A 1) 4 7 G A 2 287 —552 346
4 Wi 4 SRR AL 2 817 —723 212
5 HIR 1) AT A1 A 2777 —693 280
6 IR 1 B P9 A 2 767 —202 385
7 ELAGEDR iR/ 2 987 —639 283
8 Ja ) BLFT A 3047 —223 353
9 L 2 427 —450 235
10 ERG R 3227 —450 250
11 1 3 AL 2 875 —125 350
12 XL 2 827 —1797 350
13 Jik b AT LA 7 3017 —431 318
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Fig. 2 The multi-link rear suspension ADAMS model
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Fig. 3 The pulse generator
and a schematic of the system
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Fig. 4 Yaw velocity gain during steady state cornering
for different velocity piston displacement
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Fig. 7 The concept of rear wheel pulse active steering
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Fig. 8 Overall flow chart of the rear wheel
pulse control algorithm
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Fig. 9 The influence for changing frequency
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Fig. 10 The influence for changing amplitude
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Fig. 11 The co-simulation schematic in Simulink
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