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Reliability Analysis for Composite Plate
with the Various Design Requirements

Seokje Lee’, In-Gul Kim™*, Moon-ho Jang"

ABSTRACT

The advanced fiber-reinforced laminated composites are widely used in a variety of engineering applications
such as aerospace, marine, mechanical and civil engineering for weight savings because of their high specific
strength and stiffness. The material properties of ply is known to have larger variations than that of
conventional materials and very sensitive to the loading direction. Therefore, it is important to consider the
variations on designing the laminated composite. This paper demonstrates the importance of considering
uncertainties through examining the effect of material properties variations on various design requirements such
as tip deflection, natural frequency and buckling stress using COMSOL-MATLAB interface.
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Fig. 1 Composites generally exhibit variation in material performance
different from their metallic counterparts.
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Fig. 2 Probability concept of reliability index.
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Fig. 3 Geometry concept of reliability index.
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Table 1 Material properties

of Gr/Ep(T300/5208) lamina
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configuration.

Table 2 Finite element model summary

FEA Program

COMSOL 3.3a

Type of element

2-D Triangular

No. of grids

No. of elements
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Fig. 6 Process of reliability analysis.
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