A UFHI A M 8d A3E 199 9

Journal of the Korean Society of Precision Engineering Vol. 8. No.3 Sep. 199

Y
nil

fo ARAERS SEACIE 98
B27) Aol H @7

RGN & AR A de
A Study on the Design of Estimator for Velocity
Control of Electro-hydraulic Servo System
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Abstract

This paper deals with the state estimator and controller,

All state variables’ feedback in the system were used to improve electro hydraulic servo
system’s response characteristics,

Many gains of the state variables’ and estimator’s are produced by the algebraic Riccati
equation, and every state variables’ optimal gain and estimator gain is selected by trial
and error method,

For the designed estimator performance’s examination, th'{s paper simulate the time re-
sponse for the step input, the reduced velocity output in subjected to load torque, and

the time response for the step input in changing the inertiamoment,

NOMENCLATURE
B. viscous damping coefficient P, supply pressure
Cq discharge coefficient Q1. 2.4« flow through each valve port
C.. internal leakage coefficient V... volume of forward chamber

D. volumetric displacement of actuator P. supply pressure

J. total inertia of actuator and load B. effective bulk modulus
K. flow-pressure coefficient T, time constant of servo valve
P, ., forward and return pressure Q. load pressure
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r, desired reference input

x actual state

€ angular velocity of actuator shaft

8.. max, angular velocity of actuator shaft

V. total volume of fluid under compression
in both chambers

w area gradient of servo valve

C.. enternal leakage coefficient

C.. total leakage coefficient

G tortional spring gradient of load

K servo valve gain

= AFTE A [8W M35 1991. 9

K, flow-gain

P. load pressure

P.. max, supply pressure
Q. load flow

V. max, input voltage

X.» max, spool displacement
p density of working fluid

w time scale

X, spool displacement

u input state

X observed state
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Fig. 1 Hydraulic circuit for eletcro-hydraulic servomechanism
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rs(t)« u{t) Process x(t) Sensor y(t)
= = = >
¥ x = Ax + Bu D
Control law x(t) Estimator
&= X = Ax + Bu e
K + L{y - Dx)

Fig. 3 Estimator and controller mechanization

R; : positive-definite symmetric weighting matrix
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Table 1 Controller’s gain
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Number R,/ Ry
1 0.0001
2 0.002
3 0.1
4 1.0
5 No compensator

0.20

Fig. 4 Time response of the input voltage with variable
weighting matrix

0.300
12
0.200+
Number R, /Ry

1 0.0001
0.100 ¢ z 0.002

3 0.1

4 1.0

5 No compensator
0.000 + + + +

0.00 0.05 0.10 0.15 0.20 0.25
Time

Fig. 5 Time response of the actuator with variable
weighting matrix

Normalized Servo
spool's gain

Normalized Load pressu-
-re's gain

Normalized Motor's
gain

K 4,1112 x 10-1

3.3857 x 10!

2.0470 x 10!
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valve spool’s gain -re’s gain gain
L | 5.9225 x 102 5.8060 x 103 1.8233 x 102
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Fig. 8 The normalizing actuator angular velocity variation 30.230 1
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Fig. 11 Angular velocity’s time response with inertia
moment variation

4. 8

2
[

Agtda,
e ge AES AL 4 AT
LoWIA" RS AR A5Ee 0 53 AR A
How MUY @ F &AL §% AFololE e
S22 AHY FeholA AFE ARl A,
F3F AFololElS] ASENE Tol= T uysE
AHgBRE A%l Blste] BE UGS oy
SR W WE Aol Ae] WAS A ¥gton] oy

QER DR

72

AlZk (settling time) A dl$¢ #HA HAUTF,

2. A3 RE JHRSe HH 9 oSS Alojst
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