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Development of a design theory of a pressure vessel
with combined structure of the metal and the composite

Bang-Eop Lee* - Won-Hoon Kim* - Song-Hoe Koo* - Young-il Son*

ABSTRACT

A thery was developed to design a high pressure vessel with combined structure of the metal and the
composite to withstand the pressure of several tens of thousands psias to reduce the weight of the impulse
motor which produces high level of thrust within several tens of seconds. The elastic-plastic stress analyses
were carried out to prove the validity of the design theory. A combustion chamber of the impulse motor
was designed by the design theory, fabricated, and tested by the hydraulic pressure and the static firings.
The bursting pressures from the tests were compared to those predicted by the design theory and the
stress analyses and found to be almost the same. It will be possible to design the high pressure vessel
with combined structure of the metal and the composite very easily by the proposed design theory.
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Fig.. 1 Operation concept of the SUTE
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Fig. 2 Configuration of the M-SAM
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Fig. 3 Configuration of the SJTE
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Fig. 5 Stress vs. strain for design procedure
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Table 1 Design results at the design pressure
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Fig. 6 Stress vs. chamber pressure

3. PxshATt TEAIE R RlaiaAE

31 734

Tz#4A1e] FEM s EZ=E  ABAQUS
s/w¥e] BaA SHay BES AHEsoH,
AFRE S MSC PATRAN s/wPE AH&3t4 o).

= S —

F o + i
Pressure

Fig. 7 FEM model of the chamber

32 FEAE

5% psia 7R 7HEE F UE Oo];,\]‘ # v
2 TEANEE AAsY dAolg R AL
N@gAHe} Wiy Fig 78 EY, :rhz/\]?goﬂ,q

9 Mygo] Mrolg By we e molEd),
ot AMA AEE ARERY Aolsh B
7 ok SRA AREAY) Mo BeET

20000

18000 o] . FEM
1000 | O H/T-34

14000 4+

12000 <

10000 -

8000 -

6000 4

Hoop strain(s)

4000

2000

-2000 v v —r—r
0 5000 10000 15000 20000 25000 30000 35000

pressure(psi)

Fig. 7 Hoop strains of the composite at the center
of the chamber

Odd dian ¥4 Flg 83 Z1

RS st
22 Table 29| JEM|ATH

Table 2 Predicted and measured bursting pressure
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Fig. 8 Bursted chamber at the hydraulic test
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Fig. 9 Configuration of the impulse motor

Fig. 10 Impulse motor for firing test
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