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APPROACH/TECHNICAL CHALLENGES

ÅNASA Marshall Space Flight Center (MSFC) 

constructed 15-inch diameter graphite/epoxy 

COPVs and took AE data during hydrostatic proof 

testing.

ÅAE data edited to remove composite overwrap 

disbond noises  -- multiple hit data -- before 

BPNN analysis

ÅUse first 2,000 AE signals (hits) from transducer  

1 (dome mounted) for input to a BPNN for burst 

pressure prediction

ACCOMPLISHMENTS/RESULTS

ÅWorst case prediction error: 3.38%

OBJECTIVES

ÅAcoustic emission (AE) amplitude data recorded 

during low proof pressures (Ò 20% of burst) 

contains structural integrity information

ÅBack-propagation neural network (BPNN) 

analysis of low proof pressure AE amplitude data 

to predict burst pressures in composite 

overwrapped [aluminum] pressure vessels 

(COPVs) 

ÅGoal: Worst case prediction error within ±5%
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002 Impacted Train 1880 1827.597 -2.78

003 Impacted Train 2004 1964.115 -1.99
005 None Test 2760 2853.188 3.38
009 None Train 2544 2584.266 1.58

010 None Test 2460 2432.273 -1.12
013 None Train 2874 2791.009 -2.88

014 None Train 2390 2358.271 -1.32
018 Lacerated Train 2864 2869.181 0.18
020 Impacted Test 1967 1999.875 1.67
025 Lacerated Train 2393 2369.740 -0.97
026 Lacerated Test 2675 2643.174 -1.19

Worst case 

error: 3.38%
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