Ba2BE 108
20144E 10 A

Tl BF Xk 4 (A & B ¥ O
JOURNAL OF TONGJI UNIVERSITY(NATURAL SCIENCE)

Vol. 42 No. 10
Oct. 2014

XEHS. 0253-374X(2014)10-1572-06

DOI:10.11908/j. issn. 0253-374x.2014.10. 018

ETZEREREEZNTZNERRAEKEGMRL

LB, 2RH, BE

L, 3paniE

1. FHRZE KEMESERERERLRE, B RE 130022; 2. BRUREMISER RA R 5 TR, L35k B 210028)

FE . FREIEA R E RN BRI 4TI
e M, ¥ A MATLAB %5 %] MISA (multi-objective immune
system algorithm) AL ALTEF , 58 B Adams-Car #37 %
L 2B 1R BB A AR, SR ERT B B R SH
BT T A, R PRIER A G VR R X E R IR BT T
MR, EE SEPHRER T ETEAR AKX B
SO (Pac2002). AL I BT R 2R B A8 AT B R HATH
FHEE R BE AT R W IR A Y BELJB i 4R R B0 T R R e T R LR
Rl BE 5 B R AR S S A TR R BE, I DL S R L 44
T YU I 2SR A T SRR AR AL I A SR S5 4. AL B ARt
R EAR T AR A 1B 44N BT 1 B R AR 2 S A 1 o 38 E
BT T R K B R 1 A B AT A, DA B2 80
km « h™' \B ST KRG /5 R LT R ER KR = m i E
¥orwE. &5 BRI R T R, IR E
R HAT T R P R Fa S [ 3 A 2 90
PRI, I SRR, Bk A BB A D04k s IE B AT 47
XA R B TIRETH B B R (CAO) F AR & R I —Fh il
PSRRI EIR BB IFF & R BT —E Wi 2IE
A.

X TRIERYE; £ HRRERE; EWTH; RET
BB

hESHS . U462.3 SCRRERERS: A
Combined Optimization of Variable Stiffness

Suspension Based on MISA

SHI ~Wenku',
GUO Fuxiong®
(1. State Key Laboratory of Automotive Simulation and Control, Jilin
University, Changchun 130022, China; 2. Product Engineering,
Nanjing IVECO Motor Company Ltd. , Nanjing 210028, China)

WANG Changxin', CHEN Zhiyong*,

Abstract: In order to improve the ride comfort and stability
of one light bus with two-level variable stiffness rear
suspension, a virtual combined optimal model was composed of
the multi-objective immune system algorithm(MISA) program
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composition by MATLAB and a virtual dynamic optimal model
of the light bus in Adams-Car. The parameters of the front
and rear suspension were reasonably optimized. To ensure the
accuracy of the model, the tire mechanical characteristics
were tested, then the Magic Formula tire model was obtained
by parameter identification method. An optimal method for
the light bus’ s suspension systems was put forward. In the
proposed method, the torsion stiffness of front torsion bar,
the front and rear damping curve coefficients, the torsional
stiffness of front and rear stabilizer bars and the two-level
stiffness of rear suspension were taken as the optimal
antibodies(variables). The max lateral acceleration of steady
static circular simulation, the yaw rate and roll angle of the
body of slalom simulation, and the Z-direction acceleration
root mean square(RMS) of the frame on B-class road(80 km -
h™!) were selected as the optimal antigen target. By using
MISA to conduct optimization, the optimized suspension
parameters were obtained. Finally, the suspension samples
were manufactured and the comparative trials of vehicle ride
comfort, handling and stability and subjective evaluation test
were respectively carried out in an automotive proving ground
to evaluate the optimization results. The results show that the
proposed optimization method can be used for improving the
vehicle’ s ride comfort and stability and it has become a
development trend of automotive computer-aided optimization
(CAO) technology. Therefore,
significance for the virtual development and optimization of

it will provide guiding

automotive chassis.

Key words: variable stiffness suspension; multi-objective
immune system algorithm (MISA); subjective evaluation;

automotive computer-aided optimization(CAQ)
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Fig.1 Test of tire mechanical characteristics
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Tab.4 The comparison results of the subjective evaluation under full load before and after optimization
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