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APPROACH/TECHNICAL CHALLENGES

ÅMonitor fatigue cracking in notched 7075-T6 

aluminum channel beam in laboratory

ÅTrain SOM neural network to accurately classify 

fatigue crack growth AE signals from laboratory

ÅIn-flight AE fatigue crack monitoring: Piper Cadet 

engine cowling and Cessna Crusader T-tail

ACCOMPLISHMENTS/RESULTS

ÅDetected fatigue crack growth: Piper Cadet engine 

cowling during ground operations and Cessna 

Crusader T-tail during roll/Dutch roll maneuvers

OBJECTIVES

ÅUse self-organizing map (SOM) neural network to 

classify acoustic emission (AE) failure mechanism 

data into fatigue cracking, plastic deformation 

(ahead of crack tip) and rubbing/fretting noises

ÅGoal: Demonstrate in-flight AE fatigue crack 

monitoring ïminimize maintenance costs and 

extend service lives of aging aircraftNotched 7075-T6 Aluminum Channel 
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AE Source Duration [µs] Amplitude [dB]

Fatigue Cracking 0-6,000 65-100

Plastic Deformation 0-6,000 30-65

Rubbing/Fretting 6,000-32,000 30-70
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