[ Vol 5, No.12,83/89(2006)]

Decison Method of Vibration Criterion for Rotating Machinery by Multivariable Analyss

Tetsurou Mitoma  Ho JinvAMA

Abdract : In this paper, we propose a decison method of andard vaue for gate judgment of rotating machinery operated in &
lager scale of petrochemicd plant, by the multivariable andysis for the digtribution of red ingpection data messured in norma
date during more than 20 years. This sudy has darified thefollows (1) Satigticd didribution of red ingpection datameasured in
normel sete of rotating machinery conforms often to the logarithmic norme ditribution; (2) It is proved by Madows G, and AIC
(Akalkes Informetion Criterion) that the ingpection data of vibration speed and accd eration corrdate with rotating gpeed, motor
power and shaft diameter; (3) The criterion for date judgment of rotating machinery can be decided by multiple regresson
andyds In the case of the multiple regresson andyss, the ingpection data are used as object variable, and rotating gpeed, motor
power and shaft diameter are used as explanation variable. The method propasad in this pgper has been verified by red ingpection
dataobtained from the petrochemicd plant. The results of the verification show that the Sate judgment using the method proposad
hereis much more precise than that using traditiona method.
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Table 1 Specifications for inspection data

Contents
Machinery Rotating machinery, such as pump, blower
Position Bearing box
Frequencies |Lo 10kHz 1kHz Hi 1kHz 10kHz
Time interval  |From one month to one year
Mean value of vibration in Lo and Hi
Parameters .
frequency area; power, rpm; diameter
Caution JIS B 0906 ISO
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Table2 Test results of goodness of fit
A k-3 |P(X? M)
Speed data 47.29095 22 0.0013
Acceleration data 26.00406 13 0.0170
P(X2 M) 2
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Fig.8 Comparison between normal distribution (Ni) and
real distribution (Fi) in high frequency area
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0.2 1200kw N: 30 18300rpm D:10 400mm
log(P) log(N) log(D)

Table 3 Table 3 (a) Lo
log(N), log(P), log(D)
Cp, AIC log(N), log(P),
log(D) Cp=4,
AlIC=-2780.94 Hi

Table 3 (b)

log(N), log(P), log(D)
Cp=4, AIC=-848.02

Table 3 C, and AIC in Lo and Hi frequency area
(@) Lo freq. area (b) Hi freq. area

Cp JAIC p Cp AIC
Tog(N) 7.68] —2777.26] 2]log(N) 45903] —807.44)
Tog(P) 7.45] -2780.48] 2]iog(P) 151.01] -715.88
Tog(D) 8.39] —2776.55] 2]log(D) 95.873] -762.24
Tog(N), log(P) 7.75] -2780.19] 3[log(N), log(P) 77.787] —80554
Tog(N), Tog(D) 8.94] _-2776] 3]log(N), log(D) 35505] —817.17
Tog(P), Tog(D) 583] —2779.11] 3]iog(P), log(D) 36.98] -815.76
log(N), log(D), log(P) 4] -2780.94] 4]log(N), log(D), log(P) 4] -848.02
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Fig.9 Result of multivariate analysis useing mean
value of vibration speed in low frequency area

Table4 Partial regression coefficients

Partial regression coefficient

al a2 a3 a4

10PN+ 131548 | 042735 | 0.28604 | -1.06585

10PN+ P 3 0.26967 | 053489 | 0.00065 | -046800

107*N2*p2x10@D) - 1-0,16175 | 045432 | 015131 | -000428

1071 QN e« 255408 | 000012 | 0.28299 | -1.12738

Table5 Correlation coefficients

Correlation coefficient of Piason
107+ NP 0.9262
0 N 10 il D 0.9233
1P+ N2 pask] ()f&+D) 0.9255
108> QN ad#pasx 0.9289
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Fig.10 Result of multivariate analysis using mean
value of vibration acceleration in high
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Table Result of verification

New Traditional
Effective 96 7% 85.56%
Deferred 2 10% 2.47%
Inappropriate 1 11% 11.98%
ISO 2372
Caution 4.30%

30 ISO 2372 19.44%

Fig. 11 Flow chart for state judgment
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