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ANASA Marshall Space Flight Center (MSFC)
constructed 15-inch diameter graphite/epoxy
COPVs and took AE data during hydrostatic proof
testing.

AUse first 2,000 AE signals (hits) from transducer
1 (dome mounted) for input to a BPNN for burst
pressure prediction

ACCOMPLISHMENTS/RESULTS

AWorst case prediction error:

OBJECTIVES

AAcoustic emission (AE) amplitude data recorded
during
contains structural integrity information
ABack-propagation neural network (BPNN)
analysis of low proof pressure AE amplitude data
to predict burst pressures in composite
overwrapped [aluminum] pressure vessels
(COPVs)

Worst case prediction error within

NORMAL AE DATA

Threshold

MULTIPLE HIT DATA

Composite Overwrap Dishonding from

Aluminum Liner Results in Multiple Hit Data
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amplitude
(relative scale)

(relative scale)

Predicted
Burst Burst
Pressure Pressure Error
SIN Damage Purpose [psig] [psig] [%]

005 None Test 2760 2853.188 3.38 .

010 None Test 2460 2432.273 -1.12

020 Impacted Test 1967 1999.875 1.67

026 Lacerated Test 2675 2643.174 -1.19

Summary of BPNN Training
and Test Results

Worst case
error: 3.38%
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