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ABSTRACT

The conventional hydraulic circuits for electro-hydrostatic actuators equipped with a single-rod

cylinder can oscillate under overrunning load conditions. In this paper the oscillation problem

encountered in the conventional hydraulic circuits for EHAs is analyzed and it is shown by

simulation results that this problem can be solved by employing a counter balance valve instead of

a pilot—operated check valve generally used in the conventional hydraulic circuits.
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Conventional  Hydraulic ~ Circuit ~ for
Electro-Hydrostatic ~ Actuator  Equipped
with  Single Rod Cylinder
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Table 1. Specification of Simulation Model
K.s Motor driver & Ttems Spec .
Pt
+ mmr;nam‘cs Piston diameter 40 mm
Command ——0O—> K, . 1+; Rod diameter 28.28 mm
: Cylinder Stroke 500 mm
Controller
KZV Mass 6 kg
e T— Cgulomb friction 50 N
L‘{ Pump Displacement 3 cc/rev
| JIN Motor & :
| . Time constant 50 ms
| — 1, driver
| L |
| g E]MLH Accumt- Precharged gas 3 bar
et Lator pressure
Nominal volume 1 liter
" ; Relief Rod-side 200 bar
otor speed input -
pressure Head-side 150 bar
(a) Block Diagram of Simulation Model Check Cracking pressure 1 bar
valve Pressure drop 20 lpm/bar
Spring coeff. 20 N/mm
Initial spring 25 N
force
Diameter of pilot
Counter
pressure 6 mm
balance .
effective area
valve
Increase rate of
. 4 mm
valve opening
Spool mass 0.05 kg
Spool stroke 3 mm
.. . 1000
Position P-gain /
control- Ipm/mm
| Feedforward speed 20
er )
gain s/mm/rpm

(b) Simulation Model Based on AMESIm

Fig. 3 Simulation Model of Eectro— Hydrostatic
Actuator with Position Feedback Control
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Simulation Results of Improved Electro -
Hydrostatic Actuator System with Backwards
Acting Load
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