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Abstract

This research studied robust design of composite structure under combined loading of bending and
torsion. DOE (Design of Experiment) technique was used to find important design factors. The results
show that the beam height, beam width, layer thickness and stack angle of outer-layer are important
design parameter. The 2" DOE and RSM (Response Surface Model) were conducted to obtain
optimum design. Multi-island genetic algorithm was used to optimum design. An approximate value of
6.65 mm in deflection was expected under optimum condition. Six sigma robust design was conducted
to find out guideline for control range of design parameter. To acquire six sigma level reliability, the
sigma level reliability, the standard deviation of design parameter should be controlled within 2.5 % of
average design value.
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Fig. 1 Loading and boundary conditions
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Table 1 Variable range of design parameter for
the 1" DOE

Variable = 0 1
Length(mm) 2500 2600 2700
Height(mm) 190 220 250

Width(mm) 240 270 300
Thickness 0.22 0.26 0.30
Angle 1-20 0 45 90




Table 2 Variable range of design parameter for
the 2" DOE

Variable | -2236| -1 0 1 2.236
Height 152.9 190 220 250 287.1
Width 2029 | 240 270 300 | 337.1
Thickness | 0.171 | 0.22 0.26 0.30 | 0.349
Angle 1 =556 0 45 90 145.6
Angle 2 | -55.6 0 45 90 145.6
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Fig. 5 Histogram of maximum deflection
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