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Collapse Analysis for Deep Sea Pressure Vessel
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Abstract

A deep sea vehicle must be designed to ensure its safety under ultra-high pressure
circumstances. If a pressure housing of a deepsea vehicle is collapsed by ultra-high
pressure, the deepsea vehicle may be lost.

The objective of this paper is to introduce a design collapse pressure for the deep sea
pressure vessel which is composed of one cylinder and two hemispheres. Especially the
collapse pressure of hemispherical shell with a hole at top is analyzed by a variational
approach (weighted residual method). And for the purpose of design, the safty factor of
collapse pressure is presented which is analyzed by interpolation method.
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if' Segment Identifier Segment Equipment
1 Sten Segment Four Thrusters
9 High Voitage Power Supply Unit | High voltage power supply unit(HVPSU), Pressure compensator
Segment (PC), TV Camera Light, two pressure connectors
3 Transverse Frame Rope clamp
4 Battery Segment Eight LR-100 (LR-190) Cells battery
5 Battery Segment Eight LR-100 (LLR-190) Cells battery, two SSS Arrays
6 Still Camera Segment Still camera
7 | Void Segment Void for Equilibrium(Additional Buoyancy)
8 APS Transceiver Segment APS Transceiver, two Pressure compensators
9 TV Recorder Segment TV Recorder, Radio antenna releaser, TV Light
10 | Autopilot Unit Segment Autopilot Computer
11 | Transverse Frame Rope clamp
12 Light Radio Beacon(LRB) | Electronic modules corresponding to the following units:SSS, LRB,
Segment QAS, Temperature/ Salinity sensors
13 | Bow Segment Velocity. meter, Light beacon, Ballast electromagnets, OAS
Transceivers, TV Camera
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Fig. 1 OKPO-6000 AUV general view
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Fig. 11 The circumferential buckling mode
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