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Abstract

This paper deals with a precise position synchronous control by a cooperative control method of two
axes rotating systems. First, the system's dynamics including motor drives described by a motor circuit
equation and Newton's kinetic formulation about rotating system. Next, based on conventional
PID(Proportional, Integral, Derivative) control law, current and speed controller are designed very
simply to follow up reference speed correctly under some disturbances. Also, position synchronous
controller designed to minimize position errors according to integration of speed errors between two
motors. Then, the proposed control enables the distributed drives by a software control algorithm to
behave in a way as if they are mechanically hard coupled in axes. Further, the stabilities and
robustness of the proposed system are investigated. Finally, the proposed system presented here is
shown to be more precise position synchronous motion than conventional systems through some
simulations and experiments.
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Table 1 Value of motor parameters

term value

rated power Py 300 [W]

rated torgue Ty 0.95452[N - m]

rated revolution Ne 3000{rpm]

rated current I 4.8[A}

rated voltage E, 751V]

back electromotive tforce Ky | 0.2333{Virpm]

torque constant K, 0.22246IN - m/A]
inertia of armature Ju | 245410°IN < m - sec’)
resistance of armature R, 1.02]0]

inductance of armature

1.07 7 107 [H]
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Table 2 Values of controller parameter

parameter 4L value
K, 21.4
current controller
K. 20400
K 4.4
speed controller
K. 3524
position synchronous controller K, 400
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