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Abstract

A robust optimization procedure is applied to determine the design of the laminated composite plates with
buckling constraints. In order to investigate the variation effect to the whole performance of a structure, both
design variables and system parameters are assumed as random variables about their nominal values. The
robust optimization method has advantages that the mean value and the variation of the performance function
are controlled simultaneously and the second order sensitivity information is not required. Considering the
information of uncertainty, robust optima for the buckling load of the laminated composite plates with cut -out
is obtained. The robustness of the structures is compared to that of the deterministic optimization using

scaling factors.
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Table 4 Optimization of the buckling load of the
reinforcement ring composite panel with cut-

outs
Deterministic Robust
optimization | optimization
6, 62.6° 78.8°
[+ -59.3° -56.4°
0; 88.6° 3.2¢
Design |, 5.0° 53.6°
vari-
ables 05 58.3° 35.0°
O -49.8° -88.6°
0, 18.0° -50.4°
0z 85.5° 75.5°
Buckling load 2104 210.5
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Table 5 Effect of variations of the buckling load with
respect to the standard deviation of the ply

angles
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optimization .
-tion
Standard
deviation of the | 1° 20 3.33° 4° 3.33°
ply angles
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buckling load
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Table 6 Optimization of the buckling load optimization
of the composite plate with a central cut-out

. . Deterministic Robust
Design variable N o
optimization optimization
t; (mm) 0.170 0.373
t; (mm) 0.100 0.100
t3 (mm) 0.335 0.100
t; (mm) 0.398 0.400
01(°) 0 0
6,(°) 16.7 20.1
65(°) 39.1 329
04(°) 66.9 499
B"(cslt‘;;“i igad 10.93 827
deviation) (0.133) (0.052)
tnction, | 0003 0.027
probability,%) (48.9) (99.9)
Constraint g, -0.300 -0.115
atnaction | 0005 -0.003
probability,%) (50.5) (999)
Constraint g, -0.244 -0.329
Constraint gs -0.411 -0.494

Table 7 Constraint satisfaction probabilities corresponding
to scaling factors

Scaling | g, satisfaction | g; satisfaction
factor | probability, % | probability,%
) 1.0 48.9 50.5
Determi-
nistic 1.2 493 67.8
optimiza- | | 5 68.9 99.9
tion
2.0 873 99.9
Robust optimization 99.9 99.9
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