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On-Line Condition Monitoring for Rotating Machinery

Using Multivariate Statistical Analysis
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ABSTRACT

A condition monitoring methodology for

rotating machinery is proposed based on

multivariate statistical analysis. The CMS usually are using the vibration signal
amplitude such as acceleration RMS, peak and velocity RMS to detect machine faults
but the information is not so enough that CMS cannot perform reliable monitoring. So

new parameters are added such as shape factor,

crest factor. kurtosis and skewness as

time domain parameters and spectrum amplitude of rotating frequency. 2™ harmonics
and gear mesh frequency etc. as frequency domain parameters. Many parameters are
combined to represent the machine state using the Hotelling’s T° statistic. The
. proposed methodology is tested in laboratory and the on-line experiment has shown
that the proposed methodology offers a reliable monitoring for rotating machinery.
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Table 1 Monitoring parameters

Parameter ’
domain Type Parameter
RMS(Acc.)
Amplitude PEAK(Acc.)
RMS(Vel.)
Time Waveform Shape factor
Crest factor
Statistical Skewness
moment Kurtosis
1X
Power X
Frequency spectbrum Gear mesh freq.
density -
Bearing fault
freq.

2.2 Hotelling’s T2 statistic
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Fig. 1 Simple rotating machine for experiment
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Fig. 2 Trend chart for gear fault (10Hz, V)
a) acceleration RMS, b) acceleration PEAK, c¢)
velocity RMS. d) T° chart with 3 variables,
e) T chart with 10 variables
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Fig. 3 Trend chart for unbalance(20Hz, H) a) Fig. 4 Trend chart for misalignment(20Hz, H)
acceleration RMS, b) acceleration PEAK, c¢) a) acceleration RMS, b) acceleration PEAK, c)
velocity RMS, d) T° chart with 3 variables, velocity BMS, d) T° chart with 3 variables,
e) T° chart with 10 variables e) T° chart with 10 variables
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Fig. 5 Trend chart for looseness(25Hz, V) a)
acceleration RMS, b) acceleration PEAK, c¢)
velocity RMS. d) T° chart with 3 variables.
e) T° chart with 10 variables
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Fig. 6 On-line monitoring chart
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