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ABSTRACT

This paper presents a general analytical method for analyzing the instability of
unbalanced electromagnetic forces produced in induction motors with an eccentric rotor.
The equations to be solved are a set of second order differential equations which give
matrices with periodic coefficients that are a function of time due to the unbalanced
electromagnetic force. The method is based on an extension of the Floquet theory. A
transfer matrix over one period of the motion is obtained, and the stability of the system
can be determined with the eigenvalues of the matrix. The analysis results of instability
zone were coincided upon comparing that of transfer matrix method with that of rotating
frame. Two examples are given, including an industrial application. The results show that
the method proposed is satisfactory. )
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Table 1 Comparison of unstable zone

Unstable zone (rad/s)

K Presented Rotating frame
0.133 3.000~3.604 3.000~3.606
0.20 2.000~2.828 2.000~2.828
0.30 1.000~2.644 1.000~2.646
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Table 2 Numerical data for stability analysis

Case 1 Case 2 Case 3 Case 4

p 1
0.960 kg
ks 0.195 MN/m
c 99 N -s/m N8,6'55/3m
@y 314.16 rad/s (50Hz)
¢ 0.0116 0.10

1 125 A 12 A 1.137 A 12 A

v 0.7062
K 0.2015 0.1857 0.1626 0.1857
Results | Unstable | Unstable | Stable Stable
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Table 3 Data for induction motor

Specification Shaft
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Stiffness (N/m) | Damping (N - s/m)
NU2IT | g =k, =8.54%107| c,,= ¢, =8.54x10°/ 0
(Driven
___side) k= by =0 €= Coy=0
6217 |, =k, =3.86X107| ¢, = c..=3.86X10°/ 2
{ Driven
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Hu217 kyy =k, =1.01x10%| ¢,,= c,; = 1.01x10°/ @
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z: 0 "
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7 7 777/3“777"
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Fig. 4 Schematic diagram of motor rotor
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