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Wireless Vibration Analyzer
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Magneti

Radiant

Signal
domains

Transducers/Signals

Signal Conditioning

Thermocouples

Amplification, Linearization, and
Cold-Junction Compensation

RTDs

Current Excitation, Four-Wire
and Three-Wire Configuration,
Linearization

Strain Gages

Voltage Excitation, Bridge
Configuration, and Linearization

Common Mode
or High Voltages

Isolation Amplifiers
(Optical Isolation)

DAQ Device

Loads Requiring AC Switching
or Large Current Flow

Electromechanical Relays
or Solid-State Relays

Signals with High
Frequency Noise

Lowpass Filters
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Preventive maintenance system
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Automatic data acquisition and storage system
for machine protection
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Need: To Manage

. Interaction between ’ .
Prognostics .0 1 and Diagnostics
. .. Prognostics . .
Very early incipient System, Component, or Sub-  Secondary Damage,
fault Component Failure Catastrophic Failure
Proper Necdf .Und erstand iﬂg of .fa ult to
Working failure llljtigr{.!-?:if](-)lll rate
Order - New characteristics
e
- —_v—. - - -
Predicted useful life remaining Determine effects on
rest of aircraft
Develop: Useful life
Desire: Advanced Sensors remaining prediction Need: Better models to
and Detection Techniques models — physics and determine failure effects
to “see” incipient fault statistical based across subsystems

The Goal is To Detect “State Changes™ as Far to the Left As Possible
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Why Sound and Vibration I\/Iodule’?:i

* Vibration Level
RMS: RMS, Peak, Peak-to-Peak
Crest Factor
Peak : Max, Min, True Peak, True Peak-to-Peak
e Sound Level
A, B, and C Weighting
Octave
e Order Tracking
Digital Tacho
Order Tracking by STFT
Order Tracking by EnMorlet
e Bearing Analysis
Bearing Defect
Envelope Detection
e« Cepstrum
« Scale...
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Driver belt Resonance Flow-related

problems problems

Hator rub

/

Alignment

Mechanical ll‘\

looseness \\ \.
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Haolling element
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Sleeve Unbalance

bearings
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Typical maching frain

Electrical g F !
problems Deings Glears e it’ tﬁﬁﬂ#ﬁ'ﬂ#)—?
B : Imbalance 40%
Sub-sychronous : Misalignment 30%
Frequency . V-
Components : Resonance 20% :
o N Belts and Pulleys 30% :
: Bearings 10% i

: Motor Vibration 8%

} 3N : Pump Cavitation 5%
™




Vibration & Noise
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Campbell Diagram
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No prestress

With thermal prestress
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