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ABSTRACT

Rule based diagnosis is a machine condition diagnostic technology, and the result obtain through

its responses to attributes consists of expert knowledge and experience. Accordingly, unlike machine

learning, data and general-purpose aspects have advantages as they do not require big data and

learning. However, rule-based diagnosis requires the user to respond to attributes, resulting in in-

dividual errors or time costs. Hence, it needs to be performed automatically. This paper develops a

signal recognition technique by analyzing the diagnostic parameters of the rule-based diagnostic

attributes. The diagnostic parameter consists of two characteristics and is recognized using different

techniques. It is based on signal recognition, confirming its diagnostic potential, Further, this study is

expected to enhance the automation of this diagnosis.
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Table 1 Attribute list of rule based diagnosis

No. Attribute
1 Is there predominant frequency of 1X?
2 Is there predominant frequency of 2X?
3 Are there harmonics of 1X?
4 Are there predominant odd harmonics of 1X?
5 Is there prominent vane passing frequency?
6 Are there multiples of vane passing frequency?
7 Is there a natural frequency?
8 Is there a prominent frequency
in range of 0.4X-0.48X?
9 Is there a line frequency?
10 Are there prominent sub harmonics?
11 Is there a prominent frequency
in range of 0.74X-0.78X?
D Is there intense noise
at the low frequency area?
3 Is there intense noise
at the high frequency area?

Table 2 Diagnostic parameter according to attribute

No Diagnostic parameter Type of criteria
1 1X Peak component
2 2X Peak component
3 Harmonics of 1X Peak component
4 Odd harmonics of 1X Peak component
5 Vane passing frequency Peak component

6 | Multi - Vane passing frequency | Peak component

7 Natural frequency Peak component
8 0.4X-0.48X? Peak of range
9 Line frequency? Peak component
10 Sub harmonics of 1X Peak component
11 0.74X-0.78X Peak of range
12 Intense noise frequency Haystack

13 Intense noise frequency Haystack

oM eluA] v ez yehd, duAgies
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Fig. 1 Rule base diagnosis process
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Table 3 Specification of simulation data

No. Information
Operating frequency 29.38 Hz
Sampling rate 5120 Hz
Time 1.6s
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Fig. 6 FFT spectrum of normal (case 0)
Table 4 Information of simulation data
Case Condition Added component
Case 0 Normal -
Case 1 Misalignment 2X, 3X
Case 2 Mechanical Sub-harmonics
looseness / harmonics of 1X
Case 3 Oil whirl 0.4 ~0.48X
Case 4 Cavitation Random hlgh_ band vibration
/ vane passing frequency
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Fig. 7 FFT spectrum of cavitation (case 4)

Table 5 Result of recognition peaks (case 4)

Rank | Amplitude | Frequency | Component | Criteria
1 3.25 29.38 Hz 1X Predominant
2 2.11 146.90 Hz VPF Prominent
3 1.23 58.76 Hz 2X Exist

Table 6 Result of recognition haystack (case 4)

Haystack frequency range

Haystack | 902.61 Hz ~ 1518.30 Hz High frequency
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Table 7 Result of attribute response (case 4)

No. Attribute Response
1 Is there predominant frequency of 1X? Y
2 Is there predominant frequency of 2X? N
3 Are there harmonics of 1X? N

Are there predominant odd harmonics of
4 1X9 N
5 |Is there prominent vane passing frequency? Y
Are there multiples of vane passing
6 N
frequency?
7 Is there a natural frequency? N
] Is there a prominent frequency N
in range of 0.4X-0.48X?
9 Is there a line frequency? N

10 Are there prominent sub harmonics? N
11 Is there a prominent frequency N

in range of 0.74X-0.78X?

12 Is there intense noise N

at the low frequency area?

13 Is there intense noise v

at the high frequency area?

Table 8 Result of attribute response (real data)

Data Fault Result
Unbalance Unbalance CF = 1.00
Real fault
dat i . o
ata Vape PASSIE Iyane passing vibration CF = 1.00
vibration
Misalignment Misalignment CF = 1.00
. . Mechanical Mechanical looseness CF = 1.00
Simulation| _looseness
data . . . . .
Oil whirl Oil whirl / whip CF = 1.00
Cavitation Cavitation CF = 1.00
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