AR BEHAA S 13T EFAs FAS5H JF A4
TS

Optimal Design of Composite Laminated Plates
with the Uncertainty in Material Properties Considered
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Abstract

Although extensive efforts have been devoted to the optimal design of composite laminated plates in
recent years, some practical issues still need further research. One of them is the handling of the
uncertainties in material properties, which were ignored in most researches in the past. In this paper,
the convex modeling is used in calculating the failure criterion, given as constraint, to consider the
uncertain material properties in the thickness optimization. Numerical results show that the optimal
thickness increases when the uncertainties of elastic moduli considered, which shows such uncertainties
should not be ignored for safe and reliable designs.
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Laminate A : [0/90],

Laminate B : [ +45/0/90],

Laminate C :

[ £45/90/0/45/90/ — 45/0],
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Table 1 Comparison of Objective Functions
(a) Sinusoidal load, s.s.

Laminate | Optimum 1 | Optimum 2 dh

A 0.3460 0.3160 9.49
B 0.3164 0.2912 8.65

C 0.3564 0.3238 10.07

(b) Sinusoidal load, clamped

Laminate | Optimum 1 | Optimum 2 Adh

A 0.2262 0.2022 11.87
B 0.2576 0.2334 10.37
C 0.2970 0.2610 13.79

(c) Uniform load, s.s.

Laminate | Optimum 1 | Optimum 2 ah

A 0.3666 0.3326 10.22
B 0.3944 0.3596 9.68
C 0.4360 0.3952 10.32

(d) Uniform load, clamped

Laminate | Optimum 1 | Optimum 2 Ah

A 0.2646 0.2288 15.65
B 0.3016 0.2754 9.51
C 0.3500 0.3108 12.61
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