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Pressure hull material selection and load law of
unmanned underwater vehicle

WANG Shuo', MEI Zhiyuan"', FU Xiao', ZHONG Yi’

1 College of Naval Architecture and Ocean Engineering, Naval University of Engineering,
‘Wuhan 430033, China
2 The 91697 Unit of PLA, Qingdao 266000, China

Abstract: [ Objectives | This study takes a typical pressure hull segment of an unmanned underwater vehicle
(UUV) as the object and explores its load bearing capacity law based on lightweight design technology.
[ Methods ] First, several typical materials are analyzed using the mechanical properties of the pressure hull,
load law and optimal critical load design value (stress strength failure and stability failure occur concurrently).
The bearing properties of a typical pressure hull with varying depths are then discussed further in terms of the
specific engineering requirements. [ Results ] The failure mode of the shell gradually transitions from stabil-
ity failure to strength failure as the depth increases, and the optimal critical load design value is proportional to
the qualities of the material. Taking bearing efficiency and other factors into consideration, aluminum alloy
shells should be selected within the 300 m depth range, titanium alloy and glass fiber composite shells within
the 300—600 m depth range, and titanium alloy and carbon fiber composite shells within the 600—1 000 m
depth range. In the 1 000—3 000 m depth range, a carbon fiber and boron fiber composite shell is the ideal solu-
tion. [ Conclusions ] The findings of this study can be used to guide the design of pressure hulls for UUVs
made of various materials.
Key words: pressure hull; stress; stability; failure modes; material selection
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Table 1 Material performance parameters

S5 BEE  HKEE TRETYE BiEgdE mierde
E\(E)/GPa 71 110 120 38.6 206.8
E,/GPa 73 83 18.6
G,(G)/GPa 276 419 5.9 44 45
G,,/GPa 5.9 44 45
G,/GPa 3.0 21 2.6
via(v) 033 033 032 0.14 0.21
pAgem®) 270 451 1.65 1.85 211
o /MPa 290 890

X./MPa 1010 700 2 806
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