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Abstract: For this paper, the position-control performances of dual EHA(electro-hydrostatic actuator) systems
were investigated according to two cases wherein the double-rod- and single-rod-type hydraulic cylinders were
combined. Since the control performance is significantly dependent on the load conditions including external
forces such as the inertia load, it is proposed here that the two sub-EHAs are driven by separate position and
force controllers, instead of two identical position controllers. According to the simulation results, the best
performance was achieved by the position-controlled single-rod-type EHA that was combined with a
force-controlled double-rod-type EHA. As the force-controlled double-rod-type EHA compensated for the
external loads on the position-controlled single-rod-type EHA, the position-control performance was not
influenced by external forces including the inertia load. In addition, the position-controlled single-rod-type EHA
contributed to the enhancement of the damping ratio by absorbing the pressure peaks through its internal
accumulator. Due to the symmetrical piston areas, the double-rod-type EHA is more suitable for force control
than the single-rod- type EHA.

7|15 MH K, : position control loop gain, rpm/mm
K, : velocity feedback loop gain, rpm-s/mm
. . . 2 .

A : cylinder piston area, mm p : cylinder chamber pressure, bar

e, : force error, N r : reference input, mm

e, . position error, mm u @ servomotor input signal, rpm

F : force, N x : piston position, mm

K : force control loop gain, rpm/N

K, : inertia compensation loop gain, N/N Subscripts
1 : first EHA system
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Table 1 Specifications of dual EHA system

Components Parameters Value
Rated output 1.5 [kW]
Rated speed 3000 [rpm]
Servo motor
Rated Torque 4.77 [Nm]
Max. Torque 1431 [Nm]
Pump Displacement 3.2 [cc/rev]
Precharged gas 10 Tbar
Accumulator [ Pressure [bar]
Nominal volume 1 [liter]
) Rod-side 120 [bar]
Relief pressure -
Head-side 120 [bar]
Cracking pressure 1 [bar]
Check valve :
Full openin
pressu?e s 2 [bar]
Cracking pressure 1 [bar]
Pilot- Full opening 2 Ibar
operated check [ Pressure [bar}
valve Pilot area ratio 3
Drain type internal
Piston diameter 40 [mm]
) Rod diameter 28 [mm]
Cylinder
Stroke 300 [mm]
Mass 3 [kg]
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Fig. 3 Step response of dual EHA under different
load condition, A,=200rpm/mm
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control performance in different load, A, =
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