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Speed Control of an Overcentered Variable-Displacement

Hydraulic Motor on a Constant Pressure Network

2 E S(HAB 7IsTL), o M 2RI |SH)

Chul-Soo Kim (HDPIC), Chung-Oh Lee (KAIST)

ABSTRACT

This study deals with the speed control of an overcentered variable-displacement hydraulic motor
on a constant pressure network, which is noted for its high system efficiency, fast dynamic response
and energy recovery capability. The speed control characteristics of the conventional cascade PI
controller are largely affected by load-torque disturbances. To obtain robust speed control despite
torque disturbances, the load torque is estimated by an observer based on a mathematical model and
compensated for by a feedforward loop. It is shown by experiment that robust speed control may be
obtained with the proposed controller. The experimental data agree fairly well with the theoretical

analysis.
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Fig 1. Control system schematic
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Fig.2 Block diagram of the system
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Fig 3. Conventional speed control system
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Fig 4. Proposed speed control system
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Fig 5. Experimental apparatus
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Fig 7. Response for step load torque
(o' =1000rpm, T, = 50Nm)



Speed (rpm) Load torque (N-m)

Speed tepm )
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7l &8l M

: area of regulating piston

: viscous friction coefficient of motor
: nominal value of B

: max. displacement volume of motor
: transfer function of speed controller
: transfer function of positioning system
: input current

: inertia load

: nominal value of J

: integral speed control gain

: proportional position control gain

: proportional speed control gain

K : flow gain

K, : forque constant

Ky,  :nominal value of K

K, : servo valve gain

P : supply pressure

B, : nominal value of P,

T, : Coulomb friction torque

7 : load torque

Xy : displacement of regulating piston

%,  :desired displacement of regulating piston
X pmax - Max. displacement of regulating piston
I . rotational speed

@"  : desired rotational speed

T, : observer time constant

T, : time constant of regulating piston
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