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characteristic time of the linearized model 
of the control object was changed from T min  
=6.6×10-3s to T max  =102×10-3s. The damping 
coef�cient was also changed from x min =0.012 
to x max =0.015. The dynamic behavior of the 
load, the characteristic time, and the damp-
ing coef�cient would greatly affect the tran-
sient process parameters thus, for each pis-
ton movement, a new transient process with 
different parameters would appear.

The digging mechanism and hydraulic unit 
mathematical model represents a dynamic 
system with variable parameters because the 
coef�cients are determined by the digging 
mechanism position.

The simulation of the hydraulic actuator 
with pump controlled model shown in Fig.5 
were obtained without correction for two ex-
treme digging mechanism positions, and it 
was clearly shown the weak damping of hy-
draulic unit resulted in sustained vibration.

The simulation of the model is employed to 
show that hydraulic actuator with open loop 
control system is not relevant for hydraulic 
unit with pump controlled system. It is abso-
lutely necessary to construct a rational dy-
namic regulator to control the pump �ow in 
order to stabilize the system.

The next step is to look for a suitable con-
troller for the hydraulic drive digging mech-
anism to eliminate the vibration resulting 
from the weak damping.
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