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Development of Torque Monitoring System of Induction Spindle Motor
using Graphic-programming

In Hwan Lee', Won Tae Kwon'

ABSTRACT

In vector control technique, stator currents of an induction motor are transformed to equivalent d-q currents in a
reference frame consist of d and q axis, each of which is coincide with flux and torque direction respectively.
Since the current in g-axis is related to the torque in a synchronously rotating frame, torque is estimated as a
function of g-axis current and flux. In this paper, a method to estimate torque of an induction motor based on the
measurement of 3-phase currents and rotating velocity of a rotor is presented. Graphic-programming is used to
measure signals, to estimate the torque and to show the result in the form of user friendly graph in window
environment. To stabilize the fluctuation of estimated torque caused from the small measurement error of the rotor
velocity, the stator current is reconstructed in a program based on measured signals. The experimental results
executed under the velocity of 500 rpm, 1500 rpm without load and 1500 rpm with load show that the proposed

method estimates the torque very well.

Key Words : Induction motor(+- 55 E), d-q transform(d-q ®$}), Vector control(*) B #]©]), Torque monitoring
system(E =1 T U €| Al £ &), Graphic-programming (L3¥ T2 1wy

ZleMdy Superscript * : reference value

Superscript ~ : parameter of equivalent circuit

Subscript d, g : d, q phase component w, : synchronous angular velocity

Subscript a, b, ¢ : a, b, ¢ phase component . .
. wgy ¢ slip angular velocity
Subscript s, » : stator or rotor component .

. . w, : rotor angular velocity
Superscript e : synchronous rotation reference frame

component A : flux linkage
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Fig. 2 Comparison of the estimated torque
before and after the improvement of the
torque estimation algorithm

Table 1  Specifications of the induction motor
phase/pole rated power | rated current
3phase/4pole 220V 25.5A
rated angular .
velocity connection | frequency
1800rpm 4 -connected 60Hz
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Table 2. Parameters of the induction motor

parameter magnitude

stator resistance (¥ ) 0.2916 £

rotor resistance ( 7, ) 11712 Q2

stator self-inductance ( L ) 0.4702 H

rotor self-inductance ( L, ) 0.4702 H

mutual inductance ( M ) 0.04551 I

between stator and rotor
inertia ( J,, ) 0.0475 kg - m

load torque ( T ) 6 kg - m
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Fig. 4 User interface of the developed torque monitoring system
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