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A Study on the Optimization of Natural Frequency for a Hat-shaped Ring Stiffened
Cylindrical Shell
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Table 1 Material properties of the stiffened shell
for optimization

Features Dimensions
Shell radius R (mm) 65.58
Shell thickness h (mm) 1.15
Shell length L (mm) 300.00
Modulus of elasticity E (GPa) 210
Mass density p (kg/m3) 7850
Poisson's ratio 0.31
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Fig. 1. The shape and parameters of the Hat-
shaped stiffener.

Table 2 Results of the size optimization on the
hat—shaped ring stiffener.

Number of 0 1 9 3
stiffener | (unstiffened)
Wiige (mm) - 3.76 3.91 3.68
Wi, (mm) - 3.52 3.76 3.97
t  (mm) - 0.72 0.65 0.55
h  (mm) - 3.99 3.87 3.79
1st
Natural
841 1510 1628 1674
frequency (S
(Hz) (d) 3 stiffeners
Fig. 2 Results on the mode shape of the stiffened
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