stzA@rERNS| 1905UE EAUWASI=FE pp. 360-366

312 o4 JEEAMS o83 AE Hehrj Ao I AT

uf & A, B QPY, A ET

A Study on an Automatic Diagnosis System Using the Abnormal Vibration Characteristics

of Rotating Machine

Yong-chae Bae, Won-Gul Hwang, Chang-Doo Kee
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Fig. 1 Anisotropic rotor supported by elastic bearing
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Type of Abnormal Vibration Diagnostic Analysis

- Mechanical unbalance - Spectrum analysis

- Thermal unbalance - Orbijt

- Rubbing - Bode plot

- Crack - Nyquist plot

- Fluid induced instabe - Cascade Plot

- Misalignment - Vibration trend

Verification for Abnormal Vibration Symptoms

- Experiment to improve the reliability
of the knowledge base

[
Build the knowledge base
I

Quantization of the FACT
about abnormal vibration symptoms

- Use the fuzzy function to evaluate data

[
Probability algorithm of diagnostic output

Fig. 2 Block diagram of the vibration diagnosis

dole] B¥4g thRy] $iste] AF dlojet] Abdel ©f
T BoHt4E FAsla & Y4E B3l Aol ¥4
Edof cjgt A% ulo|el] 7}EX]|(Weighting Factor)& 3
FRog Austgch 23 32 FrREpY B of ojth. E
AAle] iyt AEE XHE fste] HAUEE cl2A WY
o2 AUk A4S Y 4 Uch olFA dojn Ay
wlo| A2} ulojelel it JIFAE AHE3te FEYoH
AFALE S8l c-dojE FUY A T2
gL 09 49} Zrh A H¥E A% deolte
dlo|eluo] Lol AP F4-EA dvlolete} vlase] Abdol

wf

1 i
i
wfx :

l X ReX X

wx = (7gx)

Fig. 3 Example of the evaluation function
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Fig. 4 Flow chart of rotor diagnosis
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Fig. 5 Experimental set-up
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Fig. 6 Experimental rotor with a crack
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Fig. 7 Spectrum of vibration
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Fig. 8 Orbit of vibration

(probe setting Y—position, 3600rpm)
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Fig. 10 Bode plot of oil whirl during start-up and shut-down

Fig. 11 Spectrum of normal and cracked shaft
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Fig. 12 Bode plot of normal and cracked shaft
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