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Optimal Design of Laminate Composites
with Gradient Structure

S. K. Back®, T.J. Kang” and K. W. Lee**

ABSTRACT

In an effort to construct a structure under the design principle of minimal use of materials for maximum
performances, a discrete gradient structure has been introduced in laminate composite systems. Using a
sequential linear programming method, the gradient structure of composites to maximize the buckling
load was optimized in terms of fiber volume fraction and thickness of each layer. The buckling load
showed maximum value with the outmost [0°] layer concentrated by almost all the fibers when the ratio
of length to width(aspect ratio) was less than 1.0. But when the aspect ratio was 2.0, the optimum was
determined in a structure where the thickness and fiber volume fraction were well-balanced in each layer.
From the optimization of gradient structure, the optimal fiber volume fraction and thickness of each layer
were proposed. Gradient structures have also shown an advantage in the weight reduction of composites
compared with the conventional homogeneous structures.
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Fig. 1. Material and element coordinate systems for a laminate
composite
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Table 1. Material properties for T300/phenot system

Table 2. Optimization results with gross fiber volume fractions
for aspect ratio of 0.5
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Table 3. Optimization results with gross fiber volume fractions for aspect ratio of 2.0

H : Homogeneous structure

O : Optimized structure

Fig. 5. Buckling optimization results of various laminate com-
posites with respect to the gross fiber volume fraction
when the aspect ratio is 0.5
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Fig. 6. Buckling optimization results of various laminate com-
posites with respect to the gross fiber volume fraction
when the aspect ratio is 2.0
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