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ABSTRACT

The pressure shell is the main pressure-resistant structure of the submarine. It mainly withstands severe
external water pressure loads. Therefore, the pressure shell structure must be carefully and carefully designed.
Among them, the type and nature of the material are the most important. Currently, submarines or water Most
downloading tools still use metal materials such as steel as the structural material of the pressure shell. However,
considering that metal materials still need to go through many anti-corrosion, degaussing and other processing
procedures and overall weight issues when facing the deep sea environment, composite materials due to their
material characteristics , related research on pressure shell structural materials has gradually attracted attention, but
composite materials are brittle materials. If the wall thickness is too thin, local buckling may occur easily, causing
the structure to fail due to instability. Therefore, it needs to be combined with metal to achieve lightweight
requirements. Nowadays, in order to maintain the geometric integrity of the pressure shell under the action of
water pressure, ring-shaped ribs are often used for structural reinforcement to increase its buckling strength and
hydrostatic load resistance, so that underwater vehicles such as submarines can reach wherever they are. Required
working depth, there are few studies on the buckling performance of composite materials completely covering
metal cylinders under hydrostatic pressure. Therefore, this study mainly uses two different numerical models of
GFRP thick shell structure and GFRP thin shell with metal liner. Simulate and observe the stress magnitude and
buckling strength of the two structures under the external pressure of a design water depth of 300 meters, and
determine the most appropriate number of layers based on the analysis results.



