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Abstract: Advanced fiber-reinforced laminated composites are widely used in various fields of engineering to
reduce weight. The material property of each ply is well known; specifically, it is known that ply is less
reliable than metallic materials and very sensitive to the loading direction. Therefore, it is important to
consider this uncertainty in the design of laminated composites. In this study, reliability analysis is conducted
using COMSOL and MATLAB interactions for a laminated composite plate for the case in which the tip
deflection is the design requirement and the material property is a random variable. Furthermore, the
efficiency and accuracy of the approximation method is identified, and a probabilistic sensitivity analysis is
conducted. As a result, we can prove the applicability of the advanced design method for the stabilizer of an
underwater vehicle.
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Table 1 Properties of random variables
Mean Ccov Distribution
E (GPa) 131.0 0.046
E,(GPa) 8.2 0.040
Normal
Vi 0.28 0.060
G,,(GPa) 4.5 0.031
tory(mm) 0.125
Stacking [0/+45/-45/90]
sequence
Table 2 Result using MCS
Py Computation
MCS time
Full model 6.60=1.57% 111min.
RSM-type 1 6.10=1.51% 9min.
RSM-type II | 5.00+1.38% 9min.
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Table 3 Result using AFOSM

Pr
AFOSM /
Full model 7.25% 1.46
RSM-type 1 6.70% 1.50
RSM-type 11 4.26% 1.72

Table 4 Sensitivity

Si
Ey 9.63¢-1
E, 1.42¢-2
120 5.13e-3
G 1.74e-2
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