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Design and Performance Evaluation of DC Generator Control
System for Controlling Torque of Rotating Shaft

G. S. Kim*, D. I. Kang*, B. D. Ahn"

ABSTRACT

A DC generator control system was designed to control the torque of a rotating shaft pre-
cisely. The control system is composed of a strain gage type torque cell, a torque cell amplifi-
er, a computer, a D/A converter, a error detector, a DC voltage amplifier and a resistor. The
response test under unit step input and the dynamic stability test for the designed control
system were carried out. It was confirmed that the settling time from the response test is
about 4 s and the error (rom the dynamic stability test is less than 0.06% of rated output of
torque cell. The designed control system may be used to control a DC generator which may be
used to apply torque to a rotating shaft,

Key words : DC Generator (& #27]), Error Detector (22 #%71), Dynamic Stability Test (5
S A1), Settling Time (8 #A17Y, Closed Loop System (# 52 #|ofA])

NOMENCLATURE e, 'input voltage
e, -output voltage
R, ‘resistance of integrator T :damping ratio
C, :condenser of integrator o, ‘underdamped natural frequency
K, ‘factor of DC voltage amplifier o, :damped natural frequency
R, ‘resistance of DC generator R, ‘resistance of amplifier
L, :inductance of DC generator C, ‘condenser of amplifier
K, factor of DC generator R, :resistance of amplifier
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K, (R,/R)) ramplifying ratio of amplifier
K, factor of torque cell
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Fig. 4 Circuit of torque cell amplifier
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