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Speed Sensorless Torque Monitoring of Induction Spindle Motor using

Graphical Programming

Jin Woo Park” and Won Tae Kwon™"

ABSTRACT

To monitor the torque of an induction motor using current, rotating speed has been measured and used to calculate

the slip angular velocity. Additional sensor, however, can cause extra expense and trouble. In this paper, a new algorithm

is proposed to monitor the torque of vector controlled induction motor without any speed measuring sensor. Only stator

current is measured to estimate the magnetizing current which is used to calculate flux linkage, rotor velocity and motor

torque. Graphical programming is used to implement the suggested algorithm and to monitor the torque of an induction

motor in real time. To solve the fluctuation problem of estimated torque caused from instantly varying rotating speed of

an induction motor, the rotating speed is reconstructed based on the measured current signals. From several experiments,

the proposed method shows a good estimation of the motor torque under the normal rotational speed.
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lsM4H A, = flux linkage

i,, = magnetizing current

Subscript d, q = d, q phase component L, = rotor inductance

Subscript a, b, ¢ = a, b, ¢ phase component L, = mutual inductance

Subscript s, r = stator, rotor phase component

Subscript e = synchronous rotation frame 1. ME

component

Superscript* = reference value
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Table 1 Specification of induction motor

Phase/Pole Rated Power | Rated Current
3phase/4pole 220V 25.5A
Raetd
Angular Connection Frequency
Velocity
1800rpm A -connected 60Hz

Table 2 Parameter of induction motor

Parameter A A 7k

Stator resistance(R ) 0.2916Q

Rotor resistance (R) 101712Q

Stator self-inductance ( L) 0.4702H

Rotor self-inductance ([, ) 0.4702H

Mutual inductance (£, ) 0.04551H
Inertia(J ) 0.0475 kg - m’

Load torque(7,) 58.8N-m
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Fig. 1 Flow chart of torque estimation
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Fig. 2 Vector control block diagram in induction
motor
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(a) Estimated torque before the improvement of the
torque estimation algorithm
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Fig. 3 Comparison of the estimated torque before and
after the improvement of the torque estimation
algorithm
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Fig. 4 Estimated and reference torque at 500rpm without
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