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A study on the development of Electro-
' hydraulic servo Excavator( [ )
— Simulation of the trajectory tracking control using VSS —

J. Y. Huh®* S . H. Ha** J K. Lee***

Abslract

The objective of this paper is to design the variable structure system (VSS) controller
for the tracking control of excavator which is driven by electro-hydraulic servomechanism.

It is generally agreed that the dynamic characteristics of the robot arm such
as excavator are coupled, time varying, ~and highly nonlinear, and also hydraulic
system contains nonlinear characteristics in itself, so performing exact position control
and ftrajectory tracking control need remarkable consideration,

To solve this problem, this system was designed as a variable structure system.
The salient feature of VSS is that the sliding mode occur on a switching surface.
While in sliding mode, the syslem remains insensitive to parameter variations and
disturbances. This control algorithm was applied to a hydraulic excavator by
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simulation and to a simulator by experiment.
And its effectiveness was verified. And the results of VSS for the electro-hydraulic
excavator was compared with that of the PID when load disturbances and system

parameter variations exist.
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Fig.2 Schematic diagam of 2-D robot arm
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Tablel. Parameters of system
Parameters value dimension
simulator excavator
K. 10 10 V frad
K, 0.1 0.1 V-.s/rad
KnK.K, 91.67 9333.3 em®/V-s
Ke 1.4 28.9 cm®/kgf-s
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Table2. The specifications of Simulator and

Excavator
7 H Simulator | Excavator
Arml9 Zo](em) 91.5 620
Arm2¢] Z o} (em) 150 305
Armle #HAARHE
75 210067. 8
(kgf-s?-cm)
Arm22] A EAHE
92 106888. 7
(kgf-s?-cm)
Armle} A (kef) 25 2312
Arm29 A (kgf) 15 2296
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