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Design optimization of pressure vessel of Small
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ABSTRACT: This paper presents the optimum design of cylindrical shell under external pressure loading. Two kinds of material,
Al7075-Té, Ti-6Al4V, are considered. For each material, the design varigble is a thickness of the unstiffened parallel middle body shell,
and the state variable, constraint, is hoop stress and the object function is total weight of the cylindrical shell. Optimization is
performed by conventional FE Program, ANSYS. In addition, buckling analysis is performed for the middle body of the cylindrical shell.
Finally, we calculates the payload of the cylindrical shell to keep neutral buoyancy with optimized thickness in deep-sea applications.
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Fig. 2 General view of AUV
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Table 1 Mechanical property of Pressure vessel

% E[GPa] v S 0]MPa] 0,MPa
Al7075-T6 72 0.33 28 850 900
Ti-6Al4V 1128 031 443 480 550
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Table 2 Result of optimum design of Cylindrical shell

Weight  Stress

TE [mtm] [kg]h [MPa] =
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Fig. 7 Weight of Ti-6Al4V in air and water
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