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ABSTRACT

The low speed machinery faults are usually caused by the bearing failure of the rolling elements.

As the life time of the bearing is limited, the condition monitoring of bearing is very important to

maintain the continuous operation without failures. A few monitoring techniques using time domain,

frequency domain and fuzzy neural network vibration analysis are introduced to detect and diagnose

the faults of the low speed machinery. This paper presents a method of fault detection for the roll-

ing element bearing in the low speed machinery using the Wiener filtering and shock pulse counting

techniques. Wiener filter is used for noise cancellation and it clearly makes the shock pulse emerge

from the time signal with the high level of noise. The shock pulse counting is used to determine

the various faults obviously from the shock signal with transient pulses not related with the bearing

fault. Machine fault simulator is used for the experimental measurement in order to verify this tech-

nique is the powerful tool for the low speed machine compared with the frequency analysis. The test

results show that the method proposed is very effective parameter even for the signal with high con-

taminated noise, speed variation and very low energy. The presented method shows the optimal tool

for the condition monitoring purpose to detect the various bearing fault with high accuracy.
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Table 2 Number of shocks and identification of shock in the time block

Block number

Bl

B2

B3 B4

Time signal
in each block

No. of pulses

1 for >10 pulses
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Table 3 The repeatability determination from the
number of the shock pulse

Distribution Number of block containing 1 among
type 20 blocks
Majority More than 15 blocks containing 1
Continui More than 10 consecutive blocks
ontinuity ..
containing 1

Table 4 The determination of bearing fault by the re-
peatability of shock pulse(n=24 rpm)

Identification of shocks in

each block Decision

Fault type

6205
normal

6205
outer race

6205
inner race

6203
normal

6203
outer race

6203
inner race

00101100001000010010 No fault

10101010101111111111 Fault

11111110111011111111 Fault

10100010100010001000 No fault

11101001101111111111 Fault

11111010011111011111 Fault
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Table 5 Probability of fault detection depending on
rpm(using 6205 outer race fault bearing)

Test
rpm Probability
1 2 3 4 5
100 (6} (0) (0} O (0) 5/5
200 (6} (0) (0} (6} (0) 5/5
400 (¢} (0) (0} (¢} (0) 5/5
800 (¢} (0) (0} (¢} (0) 5/5
1000 (¢} (0) X (o) o) 4/5
1500 X 0] X X X 1/5

O : detection of Fault, X: missing detection
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