pan Society for Sinulation Technol ogy

¥C

25

N
% 7-1 |

EERRC L DEE 2L -5

Wo—-F B

ABSTRACT Flywheel is generaly used as an experimental power load equipment in the research field

of machine control. However, flywheel is expensive and is not flexible for the requirement of the load

parameter change.

We constructed the inertia simulator which can generate an inertia moment hundred times bigger than

the inherent inertia of the machine used in the simulator.

We discussed the relation among the magnitude of the simulated inertia, the response time and the sys-

tem stability. We showed that we can adjust the magnitude of the simulated inertia to any quantity,

while keeping the response time of the inertia control loop to the specified constant value. Further, we

showed that the inertia controller can be implemented easily using two potentiometers sharing the axls,

and confirmed its effectiveness by the experiment.

Finally, we proved that the above intuitive design method is equivalent to the model following control

system using the disturbance torque observer and the inertia model.
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Ty(disturbance torque)

E + 1 1 Te 10- 1 Q
—t O] ——— —t Q=] ————
"( RésL + Bts}
L)
ratings of the DC machine : OOV, 20A, 2k¥W (4 pole)

constants of the DC machine :
R=1Q, L=6ml, ¢=0.895Vs/rad, J=0.05kgn*

Fig. 1 Block diagram of DC machine
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Fig. 2 Design of current control loop
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Fig. 3 Block diagram of DC machine with the
current controller
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Fig. 4 Block diagram of DC machine when
neglecting the response of the current
control loop
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Fig. 6 Practical inertia controller

Fig. 7 Circuit diagram of the inertia controller
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Fig. 9 Experimental system
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Fig. 11 Disturbance torque observer
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Fig. 12 Inertia controller design using the
disturbance torque observer
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