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1.2 [Q]
i current in coil [A]
V . input dc voltage 3.0 [V]

I coll resistance

radius of rotor 05875 [mml
height of electromagnet : 7.5  [mm)]
width of electromagnet : 122 [mml]

Fig. 1. 2-D finite emement analysis model.
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Fig. 2. Discretization process in the moving band.
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Fig. 3. Current amplitude for normal rotor bars.

Fig. 4. Flux distribution for normal rotor bars, The di-
rection of rotor rotation is counterclockwise.
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Fig. 5. Current amplitude for one broken bar( #5).
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Fig. 6. Flux distribution for one broken bar. The di-
rection of rotor rotation is counterclockwise.
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Fig. 7 Current amplitude for two broken bars(#4,
#5).
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Fig. 8. Current amplitude for two broken bars(#4,
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Fig. 9. Current amplitude for three broken bars(#4,
#5, #6).
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Fig. 10. Current for three broken bars( 4, #5, #7).
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Fig. 11. Current amplitude for one highly resistive ro-
tor bar(50 % conductivity of normal rotor at #5 rotor
bar).
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Fig. 12. Current amplitude for one highly resistive ro-
tor bar(30 % conductivity of normal rotor at #5 rotor
bar).
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Fig. 13. Equipment diagram for checking rotor bars.
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Fig. 14. Current amplitude for normal rotor bars

(measured).

4.00

-a—— broken bar

Z‘ 3.004
L 2.004
E ﬂ ﬂ
= 100 H
&
% 0.00 Uh.\j
:
E
3 -2.001

-3.00

1 2 3 4 5 6 7 & 9 10 11 12
slot position

Fig. 15. Current amplitude for one broken bar
(measured).
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A Study on the Fault Diagnosis of Rotor Bars in Squirrel
Cage Induction Motors by Finite Element Method

Chang Eob Kim, Yong Bae Jung
Research and Development Institute, Hyosung Industries Co., Ltd., Dongyang Tower SF.
4-Ga, Dangsa- Dong, Youngdungpo-Gu, Seoul 150-044

(Received 21 August 1996, in final form 28 November 1996)

The squirrel cage rotors of induction motors may have several faults such as broken bars, bad spots in end ring
and abnormal skew caused by improper processing. These faults may cause bad effects on the performance of the
induction motor. This paper proposes the detecting technique of these faults by analyzing the induced current of
the detecting electric magnet, using 2-D finite element method taking account of the rotor movement.



