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under Hydrostatic Pressure
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ABSTRACT: Conposite materinl is one of the strong candidates for deep see pressure hulls. Research regarding composite unsliffened or
stiffened cylinders subjected to hydrostatic pressuve las a couple of decades history abroad but domestic rvesearch is very new. Experimental
irrestigations seem necessury to understand their strctural behavior not only up to the ultimate limit state but i post-ultimate regime. Those
experimental information will be very helpful to develop any theoretical miethods or to substantiate any commercial numerical packages for
struckural analyses. In this study, ultimate strength tests on seven composite cylinders subjected to hydrostatic pressure are reported, wihich
incliudes the fubrication method of miodels, material propertics of the muterial, initial shape imperfection neasurements, fest procedure and strain
and axial shortening measurements during the tests. The ultimate strengths of the imodels were compared with those of munerical analyses. The
rmerical prediclions are higher than the lest resills. 1f is necessary to improve the accuracy of the mumerical predictions.
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Fig. 1 Pressure Chamber
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Fig. 2 Data Flow Chart
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Table 1. Dimensions of Models

Model  Height  Thickness h;sdiies ]\@}1 ‘éd
() (o) {mm)
P11 550 1.76 158 160.14
P2 550 176 158 159.89
CP-3 563 252 158 160.61
P4 569 252 158 160.44
CP-5 600 2.69 158 160.68
CP-6 600 269 158 160.70
cp-7 600 264 158 160.70
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Fig. 3 Initial imperfection

Table 2 Results of initial imperfection measurement
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Max. Out-of-roundness
Model Out-of-roundness  at mid-length (5 bay)
(wi/Ro) (Wi/Ro)
CP1 -0.81% (4 bay, 09 0.2% (150
P2 0.26% (1 bay, 45°) 0.07% (0%)

CP3  -158% (5 bay, 2557
CP4  -021% (5 bay 759)
CP-5 0.53% (1 bay 60°)
CP6  -216% (5 bay 3309
CP7  492% (1 bay 300°)

-158% (255%)
021% (75%
052% (150°)
-216% (3309
-056% (0%
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Fig. 4 Inside deformation of CP-1
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Fig. 5 Measurement result of CP-3

4.4 Model CP-4
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Fig. 6 Measurement result of (P4
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Fig. 7 Measurement result of CP-6
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Fig. 8 Deformation of CP-7
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Table 3 Results of Hydrostatic Pressure Tests
Ultimate state Pressure
Model Numerical Prediction Experimental Result  Ratio
[N/mm?] [N/mm?]
CP-1 0.24 0.16 0.67
Cp-2 0.24 0.20 0.83
Cp-3 0.72 0.60 0.84
CP-4 0.71 0.51 0.72
CP-5 0.68 0.55 0.82
CP-6 0.65 0.55 0.85
CP-7 0.68 0.55 0.82
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