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Fault Diagnosis of an Electric Tool using Automaton
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ABSTRACT

For fault diagnosis of machines and equipments, knowledge-hased method has been used widely but has some limitations
for complex systems. These can he covered by model-based method. As one kind of model-based method, qualitative
modeling diagnosis method is developed in this research. The developed method uses output signal only. In this method
quantization of the output signal makes automata which can characterize the flow of the signal pattern to normal and fault
respectively. As an example of the qualitative diagnosis method, an electric tool which has faults at gear and bearing were
examined in this research. The result shows that the developed method can diagnose the fault clearly for the two fault
cases.
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Fig. 1 Qualitative diagnosis system.
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Fig. 2 Two dimensional quantized system.
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(b) Back side.
Fig. 4 Location of accelerometers.

(a) Front side.

SRR

{b) Fault.
Fig. 5 Bearing fault.

(a) Normal.

(b) Fault
Fig. 6 Gear fault

(a) Normal
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Fig. 7 Process of making new flow.

Table 1. The RMS values of each case(m/s®

GOBO GOBX GXBO GXBX

Gear 41.79 68.08 75.56 70.76

Bearing| 55.70 111.87 03.84 110.70
2 dA7dAaE S48 Az g FAsEr] Hakd
24249} signal?l A 7HE& 55 o stateE FE
st Aojstla 1 AwE Table 3% 2o 7 7HA
o 5yy Ase 58 shte 580z e 9

N

stod Zbzh 5709 FHO 2 signal 1& A3} o]
& state X& x%Fo] Y3t signal 28 U3}t

£ state YE yZo gty 244 HEE HEY
. ¢ HEAN AW 2579 ARE Alztel wa}
dadgom M2e 58S BEAT Y a9



=

FAFVEFFEY 2006d EAGeRI]=EZ

Table 2. Range of discrete RMS values

Table. 5 Automatons of GXBO and GXBX.

GOBO | GOBX | GXBO | GXBX Changed| Before | GXBO |[Changed| Before | GXBX

Gear | min 22 50 24 53 8 3 0.2500 13 3 1.0000
(m/s®) |max| 133 111 164 166 12 3 0.5000 8 4 0.2000
Bearing | min 25 91 45 97 13 3 0.2500 13 4 0.4000
/s |max| 113 184 | 224 183 7 4 100625 17 4 10.2000

Table 3. Boundary of states for quantization.(m/s?)

Boundary State 1|State 2|State 3|State 4|State 5 921 929 0.0688 13 18 0.2656
signal 1|Lower| 22 | 50.8 | 79.6 |108.4|137.2 99 99 0.9579 14 18 0.0071
(gear) | Upper | 50.8 | 79.6 | 108.41137.2| 166 12 923 0.5000 17 18 |o0.1613
signal 2 {Lower| 25 | 64.8 [104.6|1444|184.2 22 23 05000 18 18 | 0.5360
(bearing)| Upper | 64.8 {104.6 | 144.4 | 184.2 | 224
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Fig. 8 Schematic diagram of automaton.

Table 4. Automatons of GOBO and GOBX

Changed| Before | GOBO |Changed| Before | GOBX
16 7 0.3333 17 8 1.0000
21 7 0.6667 13 12 | 0.3889
16 11 0.3333 18 12 | 06111
17 11 0.3333 8 13 | 0.0052
16 22 0.0928 14 19 | 0.5200
17 22 10.1443 18 19 0.0800
21 22 1 0.6495 19 19 |0.3200
22 22 10.0928 18 22 1.0000
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Fig. 9 Flow states of each case.

(d) GXBX
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Fig. 10 Fault diagnosis by automaton.
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