Prognostic Health Management
(PHM) System for use in
monitoring blade vibration.
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Agilis Blade Health Monitering Capability.
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Agilis Health Monitoring Experience




Aéf”m AMS 8000 PHM: System Configuration overview
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Blade Health Monitering Probe Types and Number

Probe types:
Eddy Current Capacitive Optical / RE

" " "HOSH

Probe numbers:

Synchronous Non-Sync

1 — Knowledge of frequency. Knowledge of frequency range

2 — Knowledge of engine order Knowledge of frequency range

3 — Knowledge of engine order Improved freguency solution
J Less Assumptions [

4 — Single freguency solution Frequency & Nodal diameter calculation

>4 — Multiple Freguency Solution  Freguency & Nodal diameter calculation
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Blade Health Monitering Prebe Signall Conditioning

Area Width

Falling edge data Rising edge data
points averaged points averaged

Over conditioning of blade passing sensor may: result in serious loss of
blade passing event infermation. Important - Raw data is time of arrival




AN  Blade Health Monitoring System Outputs

Steady state blade position relative to baseline
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The analysis and limit checking is done in real-time with limit excursions
triggering user definable actions ( Send Alert to Control System, Record data...)
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Blade Health Monitering System Outputs

Non-Synchronous Vibrations

Traveling Wave 20 Waterfall
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Real Time Traveling Wave Waterfall
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Blade Health Monitering System Outputs

Non-Synchronous Vibrations
Flutter Monitor - Limits Exceeded

AGILIS

The analysis and limit checking is dene
in real-time with limit excursions
automatically enabling user defined
actions ( Send Alert to Control System,
disable hardware, record data...).

Trending data recorded at user definable
rate for pregnostic analysis.
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Syncnronous Vibration Raw Data
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ncy Snift - Baseline Cornparison Analysis

th Monitoring Systern Outputs \\
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C orreIELe current data with 2 previously measured paseline to detect
srmell changes in blade resonant frequencies

Baseline Current Data Aligned

- / —

< 0.05% Freguency Shift

Relative Freg. Shift — Significant variation from average indicates possible crack




/ Synchironous Vioration Analysis
4 or more propes

// Blade FHealin Monltoring Systern Outpuis \\
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AN
// New: Blade Tip Timing wiin Analog Signal Anabysis,

Pravides a nigrn end analysis capapility for ey type of sensor outpll signe,
(strain gage, dynarnic pressure, accelerorneter), incorporated into the tp
tirning analysis software.

r

- Provides a powerful analysis tool for stucy of cornplex phenornena.,
- Allows for easy analogue signal source and tip firning correlations
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// New: Blade Tip Timing wiin Analog Signal Anabysis,

Pravides g nigrn end analysis cap
(strain gage , dynarmic pressure,
tirning analysis software.

.r

alpility for ey type of sensor oupul signea
accelerometer), Incorpor

ated into the tip

> Provides a powerful analysis
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