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APPROACH/TECHNICAL CHALLENGES

ÅBPNN constructed to predict CAI loads of 

graphite/epoxy coupons from low proof load 

(Ò25%  avg Pcu) AE amplitude distribution data

ÅEliminate coupon/compression fixture 

rubbing noises from AE data

ACCOMPLISHMENTS/RESULTS

ÅNeural network predicted CAI ultimate loads 

with a worst case error of -11.53% (-2000 lbf)

ÅAbsolute value of worst case error fits B-basis 

allowables for composites: 95% confidence 

that 90% of all future compressive failure loads 

will fall within this tolerance interval 

OBJECTIVES

Å4 x 6 inch graphite/epoxy composite coupons 

clamped on edges and impacted from 8-20 

joules with 0.50 inch diameter hemispherical tup

to create barely visible impact damage (BVID)

ÅAcoustic emission (AE) nondestructive testing 

combined with back-propagation neural network 

(BPNN) to predict compression after impact 

(CAI) loads of composite laminates

ÅGoal: Predict CAI loads with a worst case 

error within 15%
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