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Position Control System of a Double—end Rod Hydraulic Cylinder under Variable
Flow Rate and Load Conditions

D. C. Kim

D. H. Kim J. K. Lee

B. S. Shin

A double-end rod hydraulic cylinder is widely used with a steering valve for the steering control system in large tractors.

For the development of automatic steering controller, the feasibility of using a proportional control valve replacing the

conventional manual steering valve to control the position of hydraulic steering cylinder was investigated in terms of the

max. overshoot, the steady-state error and the rise time.

A simulation model for the electrohydraulic steering system with load using AMESim package was developed to be valid
so that the proper control algorithm could be chosen through the computer simulation. It could be concluded that the
P-control algorithm was sufficient to control the electrohydraulic steering system, where the control frequency should be

no greater than 20 Hz at the P-gain of 5. In particular, the performance of the developed steering controller was satisfactory

even at the conditions of varying flow rates and loads.
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(a) E/H position control system

(b) external load (in detail)

Fig. 1 Experimental apparatus (D cylinder, @ prop. valve, @ pump, @ load).
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Fig. 2 Schematic diagram of electrohydraulic steering system equipped with instrumentation and control.
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A orifice area of valve, m’

Ap : pressure difference between inlet and outlet
of valve, Pa

p : density of fluid, N-sm* (= kg/m’).
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Table 1 Major parameters for AMESim modelling

Component Parameters Value
pump displacement 7.2 cc
Pump
shaft speed 800~2400 rpm
cracking pressure 5~15 MPa
Relief valve
flow rate pressure gradient 10 lpm/Mpa
piston diameter 55 mm
Cylinder rod diameter 35 mm
length of stroke 235 mm
port P to (A,B) flow rate 23 lpm
port P to (A,B) pressure drop 1 MPa
Proportional port (A,B) to T flow rate 100 Ipm
control
valve port (A,B) to T pressure drop 1 MPa
valve natural frequency 30 Hz
damping ratio 0.8
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