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Optimal Design of Stiffened Laminate Composite Cylindrical Shells
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| Abstract }

The optimal design for stiffened laminate composite cylindrical shells under combined loads is
studied by a nonlinear mathematica! search algorithm. The optimal design is accomplished with the
CONMIN.

Several types of buckling modes with maximum allowable stresses and strains are included as
constraints in the optimal design process, such as general buckling, panel buckling with either
stringers or rings smeared out, local skin buckling, local crippling of stiffener segments. Rectangular
or T type stringers and rectangular rings are used for stiffened laminate composite cylindrical shells.

Keywords : Stiffened Laminated Composite Cylindrical Shells(X ZESYFYLEA), Optimal Design
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Fig. 1 Stiffened laminate composite cylindrical
shell with R or T type stringers and R
type ring
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Fig. 2 Coordinates, in-plane loads and wall
construction of  stiffened
composite cylindrical shell
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Establish
* starting design

Do prebuckling and buckling analysis
and calculate for the current design

Calculate gradients of the weight and such
constraint as buckling, stress or straine

Make a small change
in the decision variable

Determine a new design by CONMIN using
the input design and the gradient information
just obtained and calculate weight for
the sightly modified design

Fig. 3 Flow chart for the optimal design
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Table 3 Material properties of GFRP
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Table 4 Design case and initial value of design

variables
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Fig. 4 Optimum weight for stiffening types
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Fig. 7 Optimum ring spacing for stiffening types
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Fig. 8 Optimum stringer spacing for stiffening types
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Fig. 11 Optimum winding angle for stiffening types
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