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A Study on the Speed Control of Electro - hydraulic Servo System under Load Disturbance

S.H.Ha - K. S. Kwon - J. K. Lee

Abstract

The loads exerted on electro-hydraulic servo system are classified into inertial, viscous, and

spring load. The additional load called disturbances is also exerted on system but is generally

not modeled. To deal with these kinds of loads, it is necessary to maintain the continuous signal

transfer, so we can construct compensator to satisfy control specifications using feedback signal

such as displacement, velocity, acceleration and pressure known as state variables. In case of

controlling the speed of hydraulic motor, we must keep up robust performance for the various

loads and disturbances acted on the system. However, the load flow rate in the valve is charac-

terized by nonlinearity so that traditional theory of linear control could not be expected to give
the desired performance. In this paper, it is shown that speed controller of hydraulic motor

gives a good command following and disturbance rejection performance by applying sliding

mode theory as a way of robust control to the nonlinearity, variation of loads and disturbances.
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Fig. 1 Configuration of Electro-hydraulic servosystem
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Fig. 3 Block diagram of Electro-hydraulic servosystem
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Table 1. Parameters of the system used in comput-
er simulation

parameters value dimension
servo Amp. gain K. 10 mAN |
servovalve gain K 8.33x10+ cm/V
flow coefficient ki 14x10° | em'- s Yem |
pressure coefficient k2 0.499 cm*/kgf - s |
motor displacement | Dn 11.465 cm’/rad |
tachogenerator gain | K 0.0255 V . s/rad
moment of inertia I 0.0325 kgr-s* - em 7

dead time L 0.0075 J sec

accumalator

function generator

U
e

servoamp 54 valve 1
control ler i relief
18 PC/AT ' [

1
r, Intel 80286

bra.\(e

Fig.4 Configuration of experimental equipments



30 HRAARWNReEE. 178 B 1K 1993

Table 2. Specification of experimental apparatus

equipment instrument specification
Hydraulic Pump 28cm’/rev
system Electric Motor 1750rpm, 7HP
Hydraulic Motor 72cm’/rev
Servovalve Q0=30 I/min
Zmax = 0.025
Electric Servo Amp. max.gain
R 30mA/10mV
equipment
| Tachogenerator 0.0255 V - s/rad
-
‘ A/D. D/A converter 14bit, + 5V range
Analog computér ADACL100
Pressure transducer 0 - 100kgf/cm®
Controller | Personal Computer IBM PC/AT
CPU 80286
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Fig. 5 Step response of the uncompensated system
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Fig. 6 Step response of the sysytem compensated by
sliding mode controller(¢=0.015, A=25, N=2)
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Fig. 9 Response characteristic for varying load pressure
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