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Motion Control of a Single Rod Cylinder-Load System Driven by
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Abstract: This paper deals with the issue of motion control of a single rod cylinder—load system using
simple adaptive control (SAC) method. Prior to controller design, the experiment of open—loop
response has been performed. Based on it, design parameters of transfer function are obtained. The
effect of parallel feedforward compensator has been investigated by computer simulation, suppressing
the oscillatory motion. Through experiments it is conformed that the SAC method gives good tracking

performance compared to the PD control method.
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Fig. 1 Electro—hydraulic servo system

(i) & w44

dy, _ ;
dt
dv

mE:MAl*pzAz*mg (1)

(i) Mx Weol fdddrrte]o] A7

Vi dpy

ﬁe dt :QI_AIU (2)
Vy dp, _

/8(», dt AQU Q? (3)

(iii) AR WBe] F2 7%
de,
dt
dv,
dt

Aol7] AAE 95ty AZE AAve FE Aw

o] dHAS (4, =4,=A)2 Fdatn 7HAs

Vs (4)

- 2<’Uu)’l)f05 + wi (k{lu[) - xS) (5)

WV, =V,=V % Q = @oln nldAlo]n o]
54 AES EAR AxHe] AddtrE 4 (6)7
o] AT
Kw),
als) = Xls) _ “n (6)

Uls) s(s®+ 20w, s +w?)

Fig. 20 3l& ZHE 249 u{Z 559 7H4v]
© AlEYoIAY HAFS T

(=1.002 Ao o}y MI2 2ulgHAE
A K=0.012(m/s)/volt = T-3H

D Ko, y
+ ? s(s* +2lm,s+a’)

v

Fig. 2 Simplified block diagram
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Fig. 4 Experimental equipment

Table 1 Specification of hydraulic components

Components

Specifications

Hydraulic Pump

Qnax =14 I/min, P, =160 bar

Piston Diameter = 0.032 m,

Control Valve

Hydraulic .
K Rod Diameter = 0.016 m
Cylinder
stroke = 20 cm
Proportional
oport Py, = 160 bar,
Directional

Q=141/min (700mA)

Relief Valve

P, . =160 bar, P, =50 bar

set

Filter

Mesh size (5um)

Displacement

Transducer

stroke = 20cm (£107)
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Fig. 5 Open—loop response
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Fig. 6 Comparison of experiment with simulation
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Fig. 8 Block diagram of control with PFC
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Fig. 9 Effect of PFC on step response (kp=30)
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Fig. 10 Comparison of step responses
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Fig. 11 Comparison of PD with SAC method

Table 2 Design parameters for controller

SAC
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