Nonlinear Control of Active Suspensions

using RBF Network with Asymmetric Hydraulic Cylinder
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Abstract - This paper suggests a suboptimal control scheme of an active suspension system with an asymmetric
hydraulic cylinder. In this paper a quarter car model including a nonlinear actuator dynamics is used. A feedback
linearization technique is applied to obtain a linear model. An LQ regulator is designed with the linear model to keep
robustness against sprung mass vanation. The gain of the LQ regulator which depends on the damping coefficient of
the damper is calculated by using an RBF neural network for real time application. The improvement achieved with

our design is illustrated through comparative simulations.
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Table 1 Model parameter

M, 280 Kg
M, 50 Kg
K 23520 N/m
Bs not constant
K 179070 N/m
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Table 2 Parameters of asymmetric cylinder

Al | actuator area (Ms side)  0.002 [ m?)
AZ | actuator area (Mu side)  0.0013 [ m?]
Ps source pressure 107 [Pa)
e oil density 860 [ ke/m®]
8 bulk modulus 1.4x10° [ N/m?]
Keq 3.5635x10 %

actuator length 0.16 [ m]
u servo valve control voltage -10 ~ +10 [volt]
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Fig. 3 Damping property (1Kgf = 9.8N)
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Table 3 Damping coefficient

Damping Coefficient
Actuator Bs ( Nsec/m)
Velocity (m/s) Extension Compression

0.049 1620 2820
0.099 2331 1960
0.29 2265 978
059 1731 710
0.99 1658 652
1.19 1662 . 642
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Fig. 4 Block diagram of force control unit
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