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Model-based Fault Diagnosis Using Quantized Vibration Signals

P72 S AETHI WEHE #4530 3]=8F, pp 279~
At AN E
A=W -

Hd”

Do-Hyun Kim and Yeon-Sun Choi

Key Words :
%23t Al A" (quantized system),

2479 132 % model-based fault diagnosis), 94 ¥4 Al 2 (continuous variable system),
A3 2ol (qualitative diagnosis), #¥4Hg-(automaton)

ABSTRACT

Knowledge based fault diagnosis' has a limitation in determining the cause and scheme for the fault, because it
detects faults from signal pattern only. Therefore, model-based fault diagnosis is requested to determine the fault
by analyzing output of the equipment from its dynamic model. This research shows a method how to devise the
automaton of system as a model for normal and faulty condition through the reduction of handling data by
quantization of vibration signals and the example which is concerning to the bearing of ATM. The developed
model based fault diagnosis was applied to detect the faulty bearing of ATM, which showed highly satisfactory

results.
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Fig. 1 Qualitative diagnosis system
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Table 1 Process Algorithm of diagnosis of stochastic
automata

Given: Stochastic automaton S
and fault model automaton St
Initialization: Prob{(fl0)| 0)) = 05
Loop: 1. Measure the current output w
2. For all fEN; and z&EN: determine
hf2)=Yp Az w| 2, 0 plf2)
3. If - A(f,2)=0 holds, stop the algorithm
4, For all feN; and z&€N; determine

_ k.2
r(f.2)= ——leh(f,z)

5. For fEN; and z€N; determine
Lz wz)- p,(/",2)
R(f,2)=) e —
B S
Sz
6. Determine Prob(flkn)=f| kn)=%. px(f2)
Tk =hkn+1
Continue with step 1.
Result: Prob{flks)=f|] kx) for increasing time horizon kn

(a) ATM (b) Experimental set-up
Fig. 3 Photo of apparatus

(a) normal
Fig. 4 Photo of bearings

(b) faulty bearing
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Table 2 Design parameters of the bearing

T Pitch Number Ball
ype diameter(mm) | of Ball | diameter(mm)
SSL-1280 19,906 11 0.047

Table 3 Specification of the experimental apparatus

Instrument Model Maker
Accelerometer Type 4393 B&K
Charge Amplifier 2635 B&K
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(a) Normal (b) Faulty bearing

Fig. 5 Bearing vibration

Table 4 State probability distributions according to
sampling time

Normal bearing Faulty bearing

Sampling
time
State 1

004 | 002 | 00L | 004 | 0.02 | 001

0.1351|0.1465 | 0.2348 0.1274 | 0.1381 | 0.1901
0.29810.3239 | 0.3223 | 0.1010 | 0.2613{ 0.2322
0.5035|0.4325 | 0.3007 | 0.5265 | 0.3417 | 0.3021
State 4 10.063410.097110.1421) 0.2451 | 0.2589 | 0.2755

Std. [0.1954|0.155810.08100.1947 | 0.0839 0.0492

State 2

State 3

Il éaion 11550 0 a2 1155
] dorson U85tz §  an 0 kaken W53
[ trdcn T
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(a) Distribution (b) Standard deviation

Fig. 6 Distribution and Standard deviation of the state
depending on the operating time
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(a) Distribution (b) Standard deviation
Fig. 7 Distribution and Standard deviation of the state
depending on the bearing condition
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Fig. 9 Bearing vibration
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