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Vehicle Steering Motion Simulation Based on MATLAB/ SIMULINK
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(L School of Automobile and Traffic Engineering, Jiangsu University, Jiangsu Zhenjiang 212013, China;
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Abstract: The dynamical model of a vehicle system with 3 degree is constructed in this paper. The simulation model is also established
and the method to smulate the dynamical characteristics of the vehicle system especially in extreme motion is introduced in detail The
relatively low vehicle speed and propriety adding the wll steering coefficient can improve the vehicle handing and stability. The suitable

camber angle can suppoit the correspond yaw moment and impwve driving safety. Changing the wll damping coefficient has notable effect
on the comfortable nding
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Fig 1 Vehide dynamical model with 3 DOF
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Tab 1 Symbol description and sample parameters
M kg 3018
" ke 2685
Iy m 184
I m 1.88
Gy N°m/rad 100548
Gy N°m/rad 32732
Z L kg ° 10437
X I, ke ° m? 1960
ké N°m°s/ rad 3430
ki N°m°s/ rad 3430
E —0.114
E 0
7 r kg o m2 0
= 0. 488

h m
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Fig 2 The yaw rate responses of Fig 3 'The side slip angel responses of Fig 4 The yaw rate responses of different vehicle
different steering wheel angle step input different steering wheel angle step input speeds to the same steering wheel angle step input
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Fig 5 The side slip angel responses of Fig 6 The yaw rate responses of different ~ Fig 7 'The side slip angel responses of
different vehicle speeds to the same steering wll steer coefficients to the same steering different roll steer coefficients to the same

wheel angle step input wheel angle step input steering wheel angle step input
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Fig 8 The yaw rate responses of different ~ Fig 9 The side slip angel responses of ~ Fig 10 The yaw mate responses of different

wheel alignment parameter-camber different wheel alignment parameter-camber wheel alignment param eter-camber
angle (minus) setting to the same angle (minus) setting to the same angle (positive) setting to the same
steering wheel angle step input steering wheel angle step input steering wheel angle step input
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Fig 11 The side slip angel responses of Fig 12 The yaw rate responses of Fig 13 The side slip angel responses of
different wheel alignment parameter- different wheel camber angle setting different wheel camber angle setting
camber angle (positive) setting to the to the samesteering wheel angle step input to the same steering wheel angle step input

same steering wheel angle step input
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Fig 14 The yaw rate responses of different Fig 15 'The sde slip angel responses of Fig 16 The yaw rate responses of different

wheel camber angle setting to the different wheel camber angle setting to wll damping to the same steering

same steering wheel angle step input the same steening wheel angle step input wheel angle step input



6 s : SIMULINK 161
° 3
’ / s
y ’
: [4~7]
/
b b o
’ .
s
s
o . /
16~ 18 3, V=100 y
o b
km/h, 0 s
; 35 )
b
‘ [ , ’ :
° [y , 2000 22 (D .
002 014l —oprmm S ’ ’
g —D=D+D;=6860 126 1=-D=DiiDi=se
o0\ |EBriBiesety | 024 |TSBEBEBISNS (M) . ;9%
.E:g% D=D¢+D:=1960 J-E 0.08 { ' m [3 Y. SHIBAHATA. Improvement of Vehicle Mameuverability by Direct Yaw
. L R —
i'g?g '9883 '_! ) i Moment Contol [ J] . Vehicle Sydem Dynamics, 1993, 22. 465—
-0.12 | 002} 81
o N of
-0.16 -0.02 [4] s . [y .
012345678910 012345678910
Us ts ( ), 2000, 28 (6) .
[5] PAUL I. RO. An Accurate Simple Model for Vehicle Handling using Re-
17 18

Fig 17 'The slid slip angel
responses of different roll

damping to the same steering

Fig 18 The rall angel
responses of different roll

damping to the same steering

duced-order Model Techniques|[ J] . SAE TECHNICAL PAPER SERIES
2001— 01— 2520.

SHUICHI ~ TAKANOA, MASAO  NAGAIB  TETSUO
TANIGUCHIC Tadashi Hatanoc Study on a vehicle dynamics model for
improving oll sability [J] . JSAE Reviev 24, 2003: 149— 156.

[7 H B PACEJKA The wlk of tyre dynamic properties [ J| . Smart Vehi-

[ 6]

wheel angle step input wheel angle step input cles Swels & Zeilinger Publishers, 1995 55— 68
[ : (M . : . 1983,
( 151 ) (. . 2002, 31 (4); 341345
(2 , . [ .
’ , 2002, 34 (5. 671— 674
A ’ [3] WANG LIXIN. Adaptive fuzzy systems and control [ M] . New Jersey:
° Prentice Hall Inc 1994
[4 , ’ . [n .
4 , 1998, 24 (4). 484—49%.
[5] , ;
0. , 1997 10 (2); $— 8.
’ [e > [J
’ ° , 2004, 21 (4): 639— 642
[7 [M]
b b
s 1998
’ ’ (8] . . FUZZY CONTROLLER [
2003 (3). 12— 15
[9 s .

0n . . 19%, 27 (8); 58



