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Abstract

The  reliability  of  laminated
composite thin-walled structures 1s studied
via both theoretical and experimental
approaches. The finite element method is
used to study the stress distribution in the
structures. An appropriate failure criterion

and the structural reliability theory are
used to predict the first-ply failure
probability of the structures. A number of
thin-walled laminated composite structures
made with graphite/epoxy material are
manufactured via the bag molding method.
The structures are then subjected to static
test using an Instron testing machine. The
test results are used in the validation of the
finite element modeling. The results
obtamned i this project will be useful in
broadening the application of composite
materials.

Keywords: Composite thin-walled
structures, Reliability analysis, first-ply
failure probability, Automated finite
element modeling.
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(Graphite / Epoxy T300/2500)

Material Value Strength Value
Constant parameter
E, 125.77Gpa X 1524.4Mpa
E, 7.93Gpa Xc 1707.9Mpa
G1-=G3 4.076Gpa Y 43.28Mpa
Go3 1.021Gpa Yc 218.91Mpa
V1o 0.289 S= 70.0Mpa
R 79.63Mpa
k= TR AFRERZ LBR(F /2 D=0.04m)
2R f & (m) 2 3 {5 (KN) F E(KN)
BRI | BB B R HOR A R
[ 455° /-455° s 0.08 27.8 136.1 17.2 22.8
0.2 28.2 117.9 17.6 25.8
[ 45,° /-45)° s 0.08 18.5 65.9 11.3 15.0
0.2 18.9 55.8 11.0 14.7
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