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Development of 1—axis Exciter for a Seat Vibration Test of Agricultural Tractors(l)
— Design of PID Controller for Position Control of 1—axis Exciter —

J.H. YU Y K Choi K C.Lee Y. J Kim Y.S Ryu K H Ryuh

The purpose of this paper was to design an effective control system of 1-axis exciter for a seat vibration test of
agricultural tractors using MATLAB simulation. The developed simulation model was composed with a hydraulic pump,
a hydraulic servo valve, a hydraulic cylinder and load system. Also it was verified by comparing the simulation results
with experimental results of actual control system in order to optimize the control performance. And in order to improve
its control performance, the designed PID controller in this research was tuned using Ziegler-Nichols 2nd law and zero’s
moving method of PID controller’s transfer function. As the result of these research, the developed position control system
was able to control the system’s position accurately within 5% errors.
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Fig. 1 Feature of the developed 1-axis test exciter.
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Table 1 Specifications of the 1-axis test exciter

Item Specification

Outer frame 500%x1020%x725 (WxDxH, mm)
900x1020x725 (WxDxH, mm)
¢50 mm (total stroke: 150 mm)
+ 75 mm (Z-axis)
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Hydraulic cylinder
Working scope
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P : Operating pressure of hydraulic system (MPa)
D : Inner diameter of hydraulic cylinder (mm)
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Fig. 2 Feature of the developed hydraulic system.
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Fig. 5 Root locus of the uncompensated hydraulic servo system.
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