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Fig. 1 The system of human — vehicle — road
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Table 1  Comparison of main properties between magnetorheological and electrorheologica fluid shock absorber
Caabilit Maximal magnetic Maximal shearing apparent applicable Impurity density Voltage
apabiiity intensity yield stress (kPa)  viscosimeter (Pa +s)  temperature (°C) sensitivity  (g/cm3) input (V)
ER ~4kV/mm 5~10 0.2~1.0 10 ~90 yes 1~2 2000 ~ 5000
MRF 250A/mm 50 ~100 0.2~1.0 -50 ~150 no 3~4 2 ~25




5523

LA RE S Zfji BN g /N BN .3 g e e 20 B s S A DUV 185

1 ] L, R0 72 B @ 4 b L it A% BELJE A e
BB , 3 T A=A BEJE DR IR 25
3.2 #winTHERERFRE
AT R PG AR BELIE 5 A B9 U R s
HESF AN 3 Jis, B h 36 28 SRR TR]
B, L NTRFEACEE D N RLIRNAR  d ATE FERT AR

Urn body 4;—4' }31ston

Plstonp e
< II“@ Q
/ Lz
7 va
/ /
MRF Coil Cleft 2

3 Bib) iR g i A R e g Al i I B

Fig.3 The magnetorheological fluid shock absorber
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Table 2 The parameters of human — vehicle system

m; m, m, ks k, k, 3 c,
(kg) (kg) (kg) (N/m) (N/m) (N/m) (Ns/m) (Ns/m)
30 230 30 9950 20200 128000 264 1137
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Fig.4 The vertical acceleration of human body
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Fig.5 The vertical acceleration of car body
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Table 3  The results for different control

. Improvement of
result passive control LQG control P

apability
Acceleration of the 0.2623 0.1517 4.2
human body(m. s ) ’ ’ e
Acceleration of the
5 0.2134 0.1515 29.0%
car body(m.s™*)
SWS(m) 0.0020 0.0016 20.0%
VDL(N) 64 51.2 20.0%
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Fig.7 The vehicle dynamic load
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APPLICATION OF STOCHASTIC OPTIMAL CONTROL THEORY TO
HUMAN-VEHICLE-ROAD-MAGNETORHEOLOGICAL FLUID
SEMI-ACTIVE SUSPENSION SYSTEM

Peng Xian Liu Xiaohui Huobinyong

(College of Mechanics and Aerospace ,Hunan university, Changsha 410082 ,China)

Abstract The properties of magnetorheological fluid and the theory of magnetorheological fluid shock absorber
were discussed based on quarter vehicle dynamics model of semi-active suspension. We obtained the correlation
between the adjusted damp and the state space variable with the theory of stochastic optimal control. The system
performance simulation program for 3 DOF§ vechile model was developed by using matlab language. As an illustrative,
the road induced random response of a man-car-road model with magnetorheological fluid shock absorber was explored.
The results show that the vehicle ride comfort can be improved by the control strategy, and it also has guiding
significance for improving the comfort of human body under vibrating vehicle and for improving the vibration

behavior of road.

Key words stochastic optimal control theory, magnetorheological fluid shock absorber, state space variable,

damp
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