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ABSTRACT

This paper presents the failure diagnosis system of the induction motor using error back propagation
typed the neural newtorks functioning as the mechanism to relate failure causes and symptoms. The fre-
quency spectrum of vibration signals are used as the characteristic parameters in our failure diagnosis,
The system was successfully used for various failure diagnosis of motors.
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Table 1. Motor specification Tabie 2. Experimental conditions
Output | 5 HP No. IERERE 5 J 6
No. of Pole 4 Ctmm) | 0.875 | 07 | 0.6 | 05 | 0.4 | 03
No. of slots ’ 36 N OJ 0.2 |0.314 | 0.429 | 0.543 | 0.657
Bearing No. # 6205 e | : - . .543 | 0.
Rated speed ‘ 1730 rpm
Slip | 3.89%
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Table 3. Failure modes and symptomatic frequencies for learning

Failure mode Symptomatic frequencies
Mechanical unbalance F1 fr
Shaft bent, misalignment F2 S 2fy
nf,(n=1, 2,--),
Mechanical looseness F3 f,/2 155,
. Z d
Quter race defect of ball bearing F4 ? f ,( 1 —-*5 cos az)
. Z d
Inner race defect of ball bearing F5 ~2— f,( 1 +E cos a)
Ball defect of ball bearing F6 f L I:l— (jL cos a) 2]
d D
. 1 d
Cage defect of ball bearing F7 E f,( 1—3 cos a)
Oil whip, oil whirl in sleeve bearing F3 0.43~0.48 f,(f,)
Static eccentricity of rotor F9 2F0 folnR(1—=5)/p + k]
Weakness/looseneés of stator support, F10 24
shorted stator laminations
Looseness stator laminations F11 n(2fy) (n=1,2, 3,---)
Dynamic eccentricity,
broken/cracked rotor bar,
F —
loose rotor bar, shorted 12 fr=2sfo fr St 2550
rotor laminations,

@, fo: 571 311 F 94 (=30 Hz)
s:&QE (=(fo—f,)/fe=0.0389)
[ AR B AHFaE (= f(1-5s) =28.833 Hz)
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Fig 12. Diagnosis results of multiple defects
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