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Indirect Measurement of Auto Screw Drive’s Torque Using Current Signals of DC Motor

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

ll Abstract }

The main objective of the research is to propose an algorithm that to estimate the screwing torque from parameters of
DC motor current without using any strain gage and torque cell. The auto screw drive system is divided into two parts,
one is the DC motor and the other is mechanical part in which the friction torque and damping ratio are a function of
rotational of spindle electro motive force constant. The torque is estimated from the friction torque. The research is concerned
with applying the method to an auto screw drive and the advantages and limitations are also discussed in this paper.
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Fig. 3 Experimental set-up

Table 1 Specifications of the experimental motor

parameter measurement
moment of inertia(T) 8.97x10°kgm/s’
resistance(R) 7.50 hm
inductance(L) 1.07 mH
voltage(V) 2310V
current(l) 1.05 A
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Table 2 Parameter of friction torque of motor, reduce and

system
parameter measurement
friction torque( 7" ;) 0.0271 Nm
friction torque( T ) 0.0064 Nm
angle speed( 6 ) 6.7 rad/s
friction torque( T ) 0.0002 Nm
friction torque( 7 ) 0.004 Nm
damping ratio( b ) 4.2294x10° Nms
electromotive force constant( K) 0.0392 Ni/Amp
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Fig. 4 Measured current according to voltage variations
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Fig. 6 Torque simulation according to voltage variations
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Fig. 7 Screwing torque in the simulation and experiment
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