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Probabilistic Defect Analysis of Fiber Reinforced Composites using Kriging
and Support Vector Machine based Surrogates.

Paul Davidson®, Anthony M. Waas®*
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Abstract

In this study a framework for analyzing defects and their effect on the performance of composites, using wavy
fiber composites as a test case, is presented. The focus is on predicting the composite strength and failure
mode in the presence of through thickness waviness. The framework utilizes surrogate models, derived from
a high fidelity validated Finite Element analysis, to perform Monte Carlo simulations. The final analysis
product that is developed is versatile enough to solve the forward and inverse problem, while considering
partial or uncertain data as input.
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*Nomenclature
ay Maximum angle of of nt* ply
g Maximum angle of defect

Maximum angle of surface wave

Ply consolidation parameter

Qg

B

M Failure mode, split-or kink

N =N (p, o) Normal distribution with mean p and standard deviation o

10} Ply stacking angle or propagation angle

w = {Ay, @w}, Set containing surface wave parameters

X = {Aq,@q, Np, B}, Set containing defect and consolidation parameters

y = {X,, M}, Set containing compressive strength output and failure mode parameters
Ay Amplitude of defect

Ay Amplitude of surface wave

he = (N,T, + (N, — 1)T;,), Depth of defect location from the top surface

Ly Misalignment length of nt* ply
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