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A Study on the Structural Analysis with Geometry Design
for Dome of a Composite Pressure Vessel

Minsik Kim* - Joochan Bae*' - Donggeon Kim*

ABSTRACT

In this study, we perform the design of dome geometry for the composite pressure vessel with
applying the equation of Fulton and Vasiliev considering external load(thrusts). Variables of the dome

geometry are opening radius ratio(p)) from 0.1 to 0.5 and thrust level from 40kN to 200kN. We
conduct Finite Element Analysis(FEA) by using ABAQUS. As a result, the strain of the composite

pressure vessel has shown strain gradient from inner to outer of dome surface. And the strain gradient
may cause crack of resin inside the composite laminate. Strain gradient of Fulton dome is

monotonously decreased as the p, increases, but the strain gradient of Vasiliev dome bas shown some
different trend. when p, < 0.1, strain gradient of Fulton’s is higher than Vasiliev's. But when
0.1 < p, <0.35, strain gradient of Vasiliev's becomes higher than Fulton's. And in the case of
0.35 < p,, strain gradient of Vasiliev’s is higher than Fulton’s. So the Vasiliev dome is more effective
in py < 0.1 condition and Fulton dome is more effective in 0.35 < p, condition. So, it's important

for dome design to consider the crack of resin cause of the strain gradient.
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Key Words: Composite Pressure Vessel(E A48 87]), Strain Gradient(A38E 71&7]), Structure
Analysis(7-Z234]), Dome Shape(&37d)
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