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Project summary

This project has so far pursued two separate material choices for the fabrication of underwater pressure cases; Visijet M3 Crystal (a polycarbonate like material), and filament wound carbon fiber composite material.

Using our in-house additive manufacturing capability we have produced and tested a series of plastic pressure cases, of the Crystal material, to determine the safe working stresses that can be applied to this polycarbonate like material. This material exhibits a significant creep or long term loading failure behavior.  This means, that the advertised material properties cannot be used for design purposes, and requires that testing match the expected use conditions. The major advantage driving the use of this type of manufactured material is the lack of additional required machining operations greatly reducing the production time and per part costs. 


In the case of the carbon fiber material, the analytical calculations and finite element analysis of this composite material have produced stress and strain results that are consistent and appear to match the engineering tests that have been conducted so far. Destructive pressure testing to test the limits of this material has yet to be done.
Figures  

Fig.1  The Visiject M3 Crystal material pressure case: before and after testing.
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