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ABSTRACT: In this paper, the authors demonstrate a new idea to take the place of the real pressure vessel test,which should be carried out in a high
pressure experiment unit before the real sea trial test. The idea is to make a pressure vessel model as a replica of the real pressure vessel test, which can reduce
the cost of making a pressure vessel and large pressure experiment unit. The pressure vessel model was designedbased on linear-elastic, buckling equations
and Finite Element Analysis. The manufactured pressure vessel model was investigated and monitored while the pressure test was being conducted. After
the test, the result and the validity of the pressure vessel model as a replica of the real pressure vessel test was studied.
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Table 1 Design specification and computed collapse pressure
of the pressure vessel models

L D t
(mm) (mm) (mm) pressure chamber [MPa]

Max. pressure of the

E i Specification

= g 150 100 120 (12,000 m)

= 7 i ‘

et L D ;  Collapse pressure [m]
. _ Lo . Specification
F

ig. 1 Definition of cylindrical and covering part (mm) (mm) (mm) g g Buckling

AR AL AL EHAAIL Ho)x] =) First design 150 100 8 13,953 33,394
(JAMSTEC, 191; Jeou, 1971). ¥ A7ME AANLE7IH  Second design 400 100 8 13,953 17,833

ol 7l 3o )\]-/\g 1‘:_}:‘:‘/\ ol & io 1+
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w88 (Circumferential stress or Hoop stress)oll ¢]&j 23]%
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T UTHYoung, 1989).
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Fig. 2 Collapsing pressure of the pressure vessel model - 1

100000

- Collapse pressure due to bucklingkﬁ

= Collapsé pressure due to yielding

Depth of the Sea (m)
I

S S S S Y B S T S L
060 077 095 1.13 131 149 167 202 476 119
L/ D

Fig. 3 Collapsing pressure of the pressure vessel model - 2

24 R5IA6HAM(FEA; Finite element analysis)
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Test model of Pressure vessel
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Fig. 4 Drawing of the pressure vessel model
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Fig. 6 The pressure vessel model
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Fig. 8 Pressure test of the pressure vessel model at the
High-pressure Tank Unit (JAMSTEC)
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Fig. 10 Attached strain gage at the pressure vessel model
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