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Optimal Design of Stiffened Laminated Composite Cylindrical Panel with
Various Types of Stiffeners

Jong-Sun Lee*, Chong-Jin Won"

jI Abstract |

L

The optimal design for stiffened laminated composite cylindrical panels under axial compression was studied using
linear and nonlinear deformation theories by finite difference energy methods. Various panel structures was made from
Carbon/Epoxy USN125 prepreg and considered 3 types stiffeners. Optimal design analyses of panel structure are carried
out by the nonlinear search optimizer, ADS. This optimal design results are compared to the FEM result using ANSYS.
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Establish a starting design.
(Execute BEGIN)

ISet up a vector of decision variables. { X(1), {=l, NDV)
(Execute DECIDE)
Do analysis (Constitutive Law, Equilibrium,
Buckling) for the current design, X.

Make a small change in the Ith
decision variable: Y()=X(l) X 1.05.

;

Do analysis {Constitutive Law, Equilibrium,
Buckling) for the slightly modified design, Y.

!

Calculate gradients in the weight and
buckling and stress constraints

CONTINUE

Determine a new design of feasible directions
(ADS)
using the input design
and gradient information just obtained

Has the design NO
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YES

Print Output

Fig. 1 Flow diagram for the optimal design
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Fig. 2 Convergence curve of object function(weight),
W for L/R ratios according to optimal design
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Fig. 3 Weight of panel, W for L/R ratios according to
optimal design by deformation theories
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(a) T-type

(c) Ftype
Fig. 4 Elements of cylindrical panel

(a) T-type

(b) A-type

() FHype
Fig. 5 Boundary and load condition of cylindrical panel



(a) T-type

(b) A-type

(c) Ftype
Fig. 6 Buckling mode shape of cylindrical panel
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Table 1 Buckling load according to nonlinear defor-
mation theory and ANSYS eigen solver

Analysis T-type A-type J-type
FDEM 13.24 30.818 23.496
FEM 12.936 28.372 21.041
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