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Development of Pneumatic Excavator System

Y. S. Cheon*, K. T. Ahn (Mecha. & Automotive Eng. UOU),
J. Y. Lee, C. H. Cho (Institude of e-vehicle technology UOU),
S. Y. Yang(Mecha. & Automotive Eng. UOU)

ABSTRACT

The most bottleneck of development of automation excavator system is the making mathematical linear model.

Because of non-linear of control circuit, cylinder, join in hydraulic circuit, and heavy loading so on.

Therefore,

whatever robust controller is designed, real experimentation is necessary. But, a real experimentation has many risks. The
excavator is expensive and large size. Therefore a development of experimentation system is difficult and not safe. Specially, there have a
difficulty, because of big noise. So, on experimentation is difficult in school. Manufacturing pneumatic excavator modeland using system
identification, design a system transfer function in this paper. Also, planning m-PID Controller using CDM, and examining usefulness applied to

actuality model.
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Table 1. Transfer Function
N a2 9 5
u _ 0.001625s + 0.005542
= Gl = 1525+ 0.1527
0.002814s + 0.006582
5% 1.301s + 0.3035
5.336¢ — 55+ 0.0002111
5%~ 1.968s+ 0.968
_ —0.001747s + 0.002296
o Gls)= 52— 1.963s + 0.9634

1.92e — 55 +0.000177
s%—1.981s + 0.9816

_ 0.0002155s -+ 0.0003551

T s2—1.964s5+0.9651

_ —0.0007889s + 0.0009225
s%—1.987s + 0.9871

—0.001448s + 0.001955
57— 1.968s + 0.9681

ARX
ot Gls) =

G(s) =

ojr

ARMAX

G(s)=

oje

OE

&

G(s)

G(s)

e

BJ

2

Gls) =

(b) Arm
Fig 3.Compared with experiment, 4 model simulation
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