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Reliability Analysis of laminated Composite Panel
using Response Surface Method

JS. Bang , Y.H. Kim
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Abstract

Response surface method is applied to evaluate the reliability of laminated composite panels. Since
the linear and nonlinear first-ply failure load are computed using deterministic finite element analysis,
new probabilistic finite element analysis is not necessary. Tsai-Wu criterion is used to construct the
limit state suface. Material properties, layer thickness and lamina strengths of laminated composite panel
arc treated as random design variables. feasibility and accuracy of current method is validated using
Monte-Carlo method Which perform thousand times of finite element analysis directly.
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RV mean COV(%)| RV mean COV(%)

E | 19.2x10° psi| 36 | x| 219.5x10° psi] 22

Ey=E;| 1.56%10° psi] 43 Xc | 246.0%10° psi 22

Gn |0.82x10°gsi| 55 | v,| 6.35%10° psi| 42

Gu | 0.82x10° psi| 55 | y.| 6.35%10° psi] 62

Gy | 0.49%10° psi| 55 | R | 9.8x10° psi| 59

V= vp3 024; 59 s | 12.6x10° s 59

h 0005 15 | 7l 12.6%10° psi| 59
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lay-up current | reddy[11]
casel [—45/45/ —45/45) 7  |39386.55| 39354.8
case2 | [45/0/ - 45/0/ —45/0/45/0],)1741.525|  1741.8
case3 {0/90/90/01, 19047.211 190509

H2 deterministic first-ply failure load
FIE, (alh)*

L,=9.0in

L,=5.0in

18-node assumed strain solid element
full model{9x5 mesh) for casel,2
quarter model(6x3 mesh) for case3
all clamped B.C

uniformed distributed load
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