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Abstract

In order to study the influence of body posture interdependency on suspension control, the model of
full vehicle using eight schematic of vehicle plate was analyzed. An approach based on the suspension
utility function and a weighted optimization algorithm based on entropy value was presented. A kind of
control strategy used in Simulink was designed. Meantime, taking a certain vehicle as an example,
a whole multi-body model of vehicle was built. The SIMPACK/Matlab co-simulation in different vehicle
speeds under impulse road and snakelike road was tested respectively. Then, the effects of semi-active
suspension with fuzzy logical of optimal suspension utility function and other controls were compared.
Theoretical analysis and simulation experiment showed that semi-active suspension controlled with fuzzy
logical of optimal suspension utility function was practicable. It could improve ride comfort and restrain

pitch and roll motion.
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Fig. 1 Eight schematic diagrams of vehicle plate
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logic of suspension control

R @ wy w3
1 + + +
2 + _ +
3 + + -
4 + - -
5 - + +
6 - - +
7 - + _

1.2 BREYARBNEXEKRE
M T R E LUE RS 3 B4 B IR A B
Jita o B4 BELJE g AT 8 2 [ 1] B L PTG R 1 Y o [ 1)
BELJR I 42 i 23 o s 42 ) %005 1) e e, S 1) DA AR
IIH B A ph 256 &, BT LA 3 Fi B JE ) S B 1 5 1Y
A M BRI
1971 EEE B E R R VR T S — N RS
D] 2 AR, 45 H P[] 2 O 0 A B S LA B Y
AN TR B R B A A Wb (] — 35 b 58 B — B bR 9 i
FEERE ) #5 R G & F 9F IR 5UE AR BB AR 47 ic
EINUEIIE 2L IR N 3 N SR 4 N
KB 25 3 D e S B P e o
H I AT DA SCA%R e EIOR R AE X B At o BHL 2
JIR AR, I oR B ME 1 KD B SR AE 4 B BB %
il AR B BHJE J7 1 8 21 & v BT 3045 08 2 AR
BRIV R BCIEL B K, 267 42 B LS R R SO B, H Rk
o
Fow (i) =[k,, k., kiJ[F, F, F ]
(i=1,2,3,4) (4)
X F, (1) 50 HE BRI RO bR B
by ki kg s —3 0] H% 2 AR A 4 o
F i eSS @ HEAE E AR
Jé 1 r kLA
BT (B V% RE 08 VR 221 M S e i 48 A 1 B 1 7Y
ORI A, FL 45 1 48 B AL 2 LL R JE 7L R 2 IR
Gy AT A AR AT BE T A SR P VR XA (.
e .
R B, 5 ¢ AR SR j A~ 45 1 & 80T ME, )
JH 0 1B 1 2 RO B 9 25 JR AN
(D) IR AR B WSS 0 A T R R
L

Pl;,-=B,-,-/ Z,] B,



5% 8 01 Wik % . 6 SR ROT B Y 4 2 7 17
” Gan9 L5t
(B;=0, Y B;>03j=1,2,) (5) <G
(2) P J A e Iy
\ f< Jeja ZLNS Eﬁﬁbuizﬁfﬁ
e = -k ; PijlnPl.j (e]. >0) (6) Gontt g
Hrp k=1/Inn (@
GairGo Eﬁﬁ

GH)HES A ERaSENERERE. T4
SE Y 7, B 122 Sl I e R, 2 B4 S5, Py =
1/n,e =e, =1(k=1/lnn), BB, REHIZTE L
FERTCIF 6 h5 ByX T 07 R LB TCE L B, 2%
SR, ) e BN 2R 7 AR AR R T 0T R HE BT
R, i, & XEFIERE g, =1 —¢, g 8K,
T R R 4 Al 4 A

(4) B E AL H R HL

“’/:g.// Z & (7)

L w——CH—~ T I8 IR A E R 2L
1.3 (=6 28181t

AR 425 1] e — b L A i ) ) 5 AR A5
FuR L DR N N E N U EZY T S TR S N DR 2
TTRERL AR T EMENBRAGEZSE
LR R, L6430 AT B o AR, AR 4 ) 4 AR A
B0 A, 7 ] R BEL S B PR g 0 BELE T, S 30
TR B, 0 4 B A AL 4 G AT Bk
A & E T,

AR EARR S EHTIRA SRR,
IO AR AR A2 % T T DG 1) e R MR W E R Y AR
A TS ) AV A AEAS ] % T80 A7 38 I DR R AT Y R 4
FRE D IR MR 45 758 Bl o0 i s 0 B i
20N P DR AT 0 AR A R A (AN B 2) o
i A 2 3 Y e T B SR T R B

R 0 ) £1%) 328 BBUIE: 42 T 2 P A% 0, 208 B o
Ak B DD Y R 2 AR R B KN 328 A ] i DA
SR R 158 2 28 32 5 T 22 05 2 A/ N I 34 B 1) o 2
TEER R, ARG R RS E TR 32 BOR i 255
ok A Mandani J5 35 AU 1,

H R0 Y 3 S a AKE W S 3 S A AN [ £
R A B AR, SR AR 45 T s A L A0 o, TR
— B B TR X G H R AR A Y 4R & Y
I 20 i S AR B 2 Ak RS 1 Ot AR
R BSEASH  koke S
2 FE
2.1 BEEZREHNFER

H 2244 5l I 2 007 FLAR S IR AR AL AT LI
R M 5 AR Y 0T o O A T B B, T DR
P B RE AL A 7 AR g B B R K AT

- <
< -_[XA_ o —
Gerd LA

&)
g sif

(©)
K2 sl A
Fig.2  Control module diagrams
(a) ®HEBL (b) MHMzzh  (c) Mz

1 T B AT 5 R R Y e 1) R AR B R Y |
T Dy B A AT E , W AT 3 TR o

3 e G Al
Fig.3 Vehicle model in SIMPACK

2.2 BAMERE

FI ] SIMPACK #i {1 SIMAT RGEH5 8 4 %
A gl Jy 2 5 B DL AR 2k 1 B4R X £O08 #)
Matlab/Simulink 4% 5, 31 A SIMPACK Bt & 15 B A5
W7 RGO FIR AL SIMAT R 58 b SOl 7 FLR
BE TR A IR 55 % DEFE TCP S 10, FF & 57 i Bk & 1
H A4 SIMAT WK 4 fir/~ o FE SIMPACK v i X #%
A5 A A2 i Y (1) _Output_Vector ( % £
e TN G B ORAO A4S B DA A ) A A A
U_Extern (VXA 5 e A 2480 3 3 14k 4% 19 BHL
e A1), o b 1o 2 B/ Sl 93 5 f3 J6 . Force/
Torque by u(t) Cmp'"*’,

AR Bl g 2 RS T A A % B g A o
fin 2 B R SR A 4 A 1 4 4 Sl i 1%
HAE T 42490, DA e 4 40 7 09 2 00 8l ) 2 RS TR
IBAT o FI AT IR AR 2 00 7 25 ] o A, IR o 4 i 5
ERMSEOE IR B R IR,



18 VA A O 4 20114
Out!
outz
oue "
Outs
o | e
ouz N[
= e L
" E Py B ragen| i) '—|
o inz outt fl SR i i :m
P 2 SIMAT 8 8 {}ﬂm]fﬁ
N A iCo-Simulation Interface via IPC} =
»{inz cutt > Samgling period 0 005s g
[ il Sery te off
T Sener address 127001 =
! " is Server port 20000 |
P n2 Out! Auto start on "
11 {E5 |_|
P inz SIMPACK st fi » [
— Co-Simulation Interface
P! feJa st
iz cutt
e AL (AR i
outt
outz
ouz M1

& 4

Outs

A Dy 5 e

Fig.4 Block diagram of co-simulation
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Tab.3 Performance comparison of roll angle peak
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