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Structural Design and Analysis of Underwater Pressure Cabin
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Abstract: In order to explore and research underwater organisms and energy, an underwater observation equipment with strong adaptability is
designed and can be carried by robotics, this device can take photos of underwater targets, store and record water depth information. The design
and analysis of the ballast tank which provides a sealed working environment are emphasized. Firstly, based on the internal installation size,
overall weight, and underwater counterweight, the head of the device is circular, and the tail is shaped like an ellipse. In order to improve the
strength, the cabin adopts a segmented connection form, and the cabin is mainly made of non—metallic materials 3D printed. The window glass
is made of flat glass, and the material is fused quartz, which avoids the distortion of imaging caused by the spherical surface. The cabin seal is
also designed. Then, finite element analysis software is used to perform static analysis on the cabin and window glass, and the analysis results
show that the pressure resistant cabin meets the strength requirements at a water depth of 100 m. Finally, based on the design analysis results,
the pressure cabin is manufactured and subjected to a water pressure test. The test shows that the pressure chamber meets the requirements for
strength and sealing.
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