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Abstract

Considering vehicles running in many different work conditions, the mathematical models of
suspension, steering and braking system are established. The interconnections and confinements among
the three systems are analyzed. Based on the analysis of interrelationships among the systems operated
under different work conditions, the problems needed to be paid attention to and the measures needed to
be taken in the system designs are presented. The results of simulation and testing show the close
connection and interaction among the three systems, and the correctness of the established models.
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Fig.1 Motion model of the vehicle
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Fig.3 Motion relationship of three systems

HbF % TN 5
-l ¢ fil
[0 - %oy -] ey AeD -
. A oRe ]
“\ h \\/\’\ 2 (1) ﬁ?
soeld AO~ 1 g L RO~ [
XY B = 4
; Aay | 4
purr B IENTE N A [ o xas K=
SV, (16) 3 (24) X (15) b1
o

K4 3DRBBINSEIHTE
Fig.4  Structure of motion parameters of three systems
1.3 REREHNHHFER
VR AL T e e i S, b S R R B 5
P A B 2 1) Jon S R 1) B A N ] s R
S S BN AT g A g 15T g 68 728 Ak AR L S 2
B o AR B AR A (SR (17) ~ (20)) AR RE fif 9
O 1o g 2 A AR A, B 28 2 fiE A B T R 42 R R
A AL BER TR R E TR k. L, 7E
N7 1] FR G0 Y I8 ) BRI 5 0% B Y 2 A R AR £
PEAT DN ] I3 F0M 1] g A5 RS (RIS IR A AL ) o 2 S A
] 1) S 42202 5l 3 A B, AN R R A
TR T, AL i sh an sl 2 s o Horp e iR
b T B A B AR D a] gy S D N Tl g F L AL )
Floo WA )¢ 07 7R
m(u-vw) =F cosd, + F, —F sing, (21)
m(v+uw) =F sind, +F +F coss, — (22)
Lo =a(F sing, + F cosd,) —bF (23)
o R =F, +F F, =F, +F,F, =F, +F,

TSR AL A AR M SRS
ey 73 AN 1] F7 /9 56 & A SR Al Dugoff 2148
PR AR LA A O B R I 1 R (B )
FE RGO Ffy L5 LR B R it DA e gy FL
[ ) F, o HALRIATH N

oo 24
x——ﬁf(/\) (24)



10 PSR A1 R ' S O ¢ 20104
C,te B X - M 4 52 0
- fdr;af()\) (25) 2y Xk 1 ML 1) 52
x1 FRBHESH
A _,qu(l -eu /m) (1-S5) (26) Tab.1 Part of vehicle parameters
2.,/CS* + Cltan’ ZH HfE
A(2-2) (A<]) 97 S U SO S O P 2 B R H/m 0.16
S = {1 (A=1) (27) O R 1457 O 0 B L,/ 0.12
bt FF R MU 16 S e g STRRIIAMAT RGP LA 1450
N ZE A\ 1 O G 91 B2 €, /N-m ™! 80 000
S—r R or—— 10U 0 £ ;imwm;ur C/Nem™! 26 000
(4L 2 C,/N-m
— 4 i | 2F — % ‘
C AR W R R i o
& IEEEIREE Mtk B e 0.12

C —— ) i 191 52
2 HEZERSHMBETR

PL IR BEIE 3 B Oy B A, 78 Matlab/Simulink H
AL 3 ARG ECF A B AR o R rp Y 3%
Z IR 3 FIIE 4, BT ATE DL SCER10] . {5 ELA
K H 4 B Runge — Kutta 3, 371584 K N 0.01, 4
ZRRMFEFER SRR 1, HAl 2 B0 kS,
10]) 76 B S EATSE, Xf 8 4 % Ve GE S AT
HH SR 05 A5
2.1 FEHEERSH
2.1.1 B G E) R GBS RS R G R Y R

B RGN T AP HE AR A B IR 3 R
HRE o AV A o s A BT A A0 3 R R R G
U F PR 3R 2 0 P AN T T, — i B AR B Y 5
ZH, 53— J B AR A T B A AR P B ) ) Bl

Bl Sa JEAE 4238 60 km/h ihF 4 B Wi (4K Uk
FEORT By a EOng R i B AL B R DL
Wt 5 2 S 38 R A B e o e S D e B R A
— N ER/IMEL, B — A5 B M, (15 B 20 T 1
T B fe /s o AT DL s/ A B M AT LA /) 8 2R
e TN 38 S B R [ I 249 07 AR A 2 D/, S 3
G4 A0 45 A R AR A ) R W R At A5
AR RN JBE 4 T AR AEL R, S R W . AN R B e
HURYERVV )\ (1)

¥l 1) ) Bl 2 X B AR RE I R . A5 F
B 1 % B IR R, MR [ R AR i GB/T 6323.2—
94 Xof BRI\ Re ek Hb A By O A 1 i 20K A B g
A 70% B ({7 R 60 km/h), RISy
200 (°) /sHe e 1) i, AR5 45 5% 1) 55— A =8 Bk b
Fefam A (K 5b) .

4 p— 4 s, .. °
7 — e Y3 — WG
£ 2 HiE2 o — Wi
E WIfZ4 & £ 20t —— Tkt sm2
i 5/
i ' = mo Ty
= -2} # i TN
ax 52
oy . 03 K1l = 3 \ , . , )
1 2 3 ! 3 - 0 1 2 3 4 5
IR [#)/s N ¥l /s
(a) (b) ©
1.5 0.20 4
o — Hirfefeme’ 0.15 — Hirieme’ L3 — Wik fe°
z 10} — HirieAksma 0.10 —— T4 DA — Tk e
g —— REeEAm2° - —— HiktEEm2° : —— ikHAR2°
£ 05 g 005 g
2 & =
2 0 g—oo(s) " R
=05 B =
ha -0.10 =2
=10 -0.15 =3
13 i 53 4 3 7020 46 1 2 3 ¥ 3
I [h)/s I [7)/s /s
(d) (@ ®

5 BRSO
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