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( Indirect Measurement of Torque of the Auto Screw Drive to
using the Current Signals of DC Motor )

Jung Youn Lee', Jung Woo Lee , Jun Ho Lee

Abstract

This paper proposes an algorithm to estimate the screw torque from parameters of induction motor and current
of DC motor without strain gage and torque cell. The parameters of friction torque search for damping ratio
and electromotive force constant, use the motor torque and angula speed signals be generated in the induction
motor, make use of oscilloscope and stroboscope for precise measured of experimental data, measured physical
parameters through experimental. In addition, the screw torque estimated use of measured current signals from
induction motor. The results, theory and simulation recognized well coincidence,
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Fig.1 The electric circuit of the armature
and the free body diagram of the rotor
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Fig,2 Voltage variations according to time
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Table 1 The specifications of the
experimental motor

J(Moment of inertia 8.9661x107°
of the rotor) kgm2/s2

R (Resistance) 75 Ohm
L (Inductance) 1.07 mH
V (Voltage) 23.10 A%
I (Ampere) 1.05 A
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Table 2 The friction torque parameter of
experimental motor

T}, (Friction torque)  |0.0271 Nm
T,.(Friction torque)  |0.0064 Nm
6(Angle speed) 6.7 rad/s
T,.(Friction torque) |0.0002 Nm
T,,.1 (Friction torque) [0.004 Nm

b(damping ratio) 4.2294x10° Nms

K(Electromotive
0.0392 Nm/Amp
force constant)
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Fig.6 Torque simulation according

to voltage variations
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Fig.7 Screw torque in the simulation and

experimental
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