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Improvement of Transient Response Characteristics of a Position
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Abstract

The state variables estimated in an observer were useed in feedback control of a hydraulic
servosystem to increase the system stability and to enhance the system performance. The non-
linear hydraulic servosystem with the inherent nonlinearities due to the square root function of
flow equation, the Coulomb friction and so on, was modelled as a fourth order linear hydraulic
servosystem. Also, a second order linear system was derived for the observer-controller design.

For these models, a fourth order linear observer and a second order linear observer were
constructed respectively to evaluate the performance of the observer-based hydraulic servosystem.
The results obtained from series of simulation showed that the system which had shown
oscillatory phenomenon under proportional control became stable with the same maximum
acceleration and velocity that it had started under proportional control.
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Table 1 Specification of the hydraulic servosystem

Parameter Symboll Parametervalue
Max. current is 40mA
Supply pressure P, 5.0x10°N/cm?*
Time constant T, 0. 020sec.
Discharge coeff. C. 0.61
Gain of valve K., 1.5936cm/A
Controller gain K 20.0
Servoamplifier gain | K.~ 0.004A/V
Maximum valve Xon 6.37x10"%cm
stroke
Reference displace- Zja 5.0cm
ment of piston
Total volume Ve 260. 6cm?
Piston area A, 13.03cm?
Mass load M 0. 49N/ (cm/s?)
Viscous damping 0.N/(cm/s)
coeff.
Spring load gradient 0.N/cm
Bulk modulus 8. 6. 00 x 10‘N/cm?*
Density p 8. 0% 10-¢(Nsec?/
cm)/cm?
Internal leakage coeff.| Cis 1. 5(cm?¥/sec) /(N/cm?)
External leakage C.s 0. (cm?¥/sec) / (N/cm?)
coeff.
Flow-pressure coeff. | K. 1. 0(cm3/sec) / (N/cm?)
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Fig.8 Responses with state feedback using the se-
cond order linear observer for different eigen-
values, Ks=[3.16 6.67], K=20., F*=0.0,
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urth order linear observer, K,=[0.15 0.021
1.0 0.66], K=20., 2=-8.0, F.*=0.005,
Time scale=60ms/DIV.
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