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Basic Concepts of Rotor Dynamics
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Phase Angle Measurement
Application

Shaft Balancing

Shaft Crack Detection

Shaft / Structural Resonance Detection
Shaft M ode Shape

Direction of Precession

_ocation of Fluid-Induced I nstability
Source
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Given Xto Y Precession (ccw)
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Orbit Vibration Characteristics
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Shaft Deflection Shape

Different Bearings, Same Speed with
Keyphasor® Marker.




TRAIN: 115 MW TG
Point ID: BRG #1 VERT
Point ID: BRG #1 HORIZ

Position
45 deg
315 deg

Var:

30 SEP 88 07:02:52 to 30 SEP 88 07:42:15
AVERAGE SHAFT CENTERLINE POSITION

UP

Average Shaft Centerline

Ref: -9.76 volts
Ref: -9.28 volts
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1/2X Vibration I
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Oscilloscope Spectrum Analyzer
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Full Spectrum
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Full Waterfall Plot I







Relative Phase
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(Y)
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Deflection Shape I
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“Absolute” Phase M easur ements

Timing (in degrees) between two (2) points on a vibration signal,
the Keyphasor® pulse and positive peak in vibration.
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Vibration / /\ /
Signal
*\ ““Phase
La
Time—~ J
Keyphasor®
Signal
Degrees of ”
Rotation 0° 360°

NOTE: Frequency must be the same or harmonically related.
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Relative Vibration Freguency
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Orbit Vibration Characteristics
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Orbit Vibration Characteristics
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Shaft Deflection Shape

Different Bearings, Same Speed with
Keyphasor® Marker.




Relative Phase I

X Y by 10° - 15°




Relative Phase I

X Yby1/70°-175°




Vibration Frequency vs
Rotative Speed
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