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A Study on Desired Trajectory Tracking Control by Hydraulic
Shovel Arms

Soondong KANG*, Manjo HUH**

ABSTRACT

This paper discusses automation of a small-scale hydraulic shovel and its trajectory control. To move an
end-effect (grinder) along a desired trajectory, the controller uses PID(proportional-integral-differential)
control and internal pressure of hydraulic cylinder. To apply PID control in the present hydraulic system,
the system model is derived physically and its system parameters are obtained by actual measurement. To
show the effectiveness of the PID controller and propriety of system model, the computer simulations and
experiments are performed. These results of the simulations and experiments indicate that the PID trajec-
tory control of robotic deburring by hydraulic shovel is very effective.

Key Words : Trajectory control(# % A91), Robotic deburring(t¥3 2R E), Hydraulic shovel {(#+% &%),
PID control(PID #©]), Hydraulic servo valve(sr$F Alo]E 91)
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Parameter Value
Length of the first am (1)) 9.20cm
Length of the second arm (1) 4.80cm
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Weight of the first arm (=) 21.1kg
Weight of the second arm (o) 14.3kg
Weight of the third arm (en) 26kg
Sectional arca of cylinder 9.621 o
(Head side 4,)
Sectional arca of cylinder 6.479
(Rod side 4,)
coefficient of friction (») BN-stem




Table 3 Gains of PID control.

Proportional gain | Integral gain | Derivative gain
k, k, k,
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Fig. 14 Results of cylinder pressure.

(a) before

Fig.15 Result of grinding.
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