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The Prediction of Structural Behavior for Composite
Pressure Vessel with Changed Dome Shape

Taekyung Hwang** - Jaebyum Park* - HyungKun Kim* - Youngdae Doh*

ABSTRACT

Dome shape design method of filament wound (FW) composite pressure vessel, which can
create various dome shape with fixed boss opening, was suggested. And, the performance indices
(PV/W) for composite pressure vessel with same boss opening but different dome shape were
investigated by finite element analysis (FEA) and hydro-test. The FEA showed good agreement
with test results for burst pressure. Generally, as the dome shape of pressure vessel was changed
to flat dome, the inner volume is increased and the burst pressure is decreased. In the case of
above p,=0.54, the performance index showed decreased value due to the low burst pressure.
However, at p,=0.35, the dome shape change brings not significant reduction of burst pressure

and performance index.

59U B2 omge] val o) g4 B HAY & At BEA 4HEIE B Aol AXHY
1, oed B g4 wslel WE A 98 ASrAgE T Ea/ 2 ARA) WaE F3
22 AN AP Bl FHAAL AN B AZH F 4 sl he dHsole wa
o] AY Astsl Fo YT Utk AR B Yol stolel weh geEgs) W &
o] F7hstgou, 9 e AskHe @RS Utk B 2my H(p)7h 054 ol B,
¥ 4ol ool wet stg o] skl A% Ashrh tehdth et ma exy H(pg)7h
034013t A% F B4 Wslol W 4 Y As} 24 Ygow Aol 2 Wt gt

Key Words: Composite Pressure Vessel(& #1928 7]), Dome Shape(&37d), Burst Pressure (32

%), Performance Factor(’d-5 7<), Finite Element Analysis(f+ 32423} 4)

* )t LA 17]-6% 1. M =
o ISt A 17]-64
&A=}, E-mail: cais99@hanmail net g2 A 343 B4 (CFRP)E 573 B %

— 288 —



o,
o

d

o — 4o fe
o Mok 2
_14_4 é

op R

Y oon o 7o

o rr e Moo e XM orr o £ oo WP o ouo

=

S £ Eole d77F AP Eo

o 3 ALT WHE 83 (volume)S E°]7]
3 WHOZ F(Dome) B4 W3} AF= 53

o] 7]&9 4 AA[-2]A4 Bloly F

B2 oxye s ofe e 5& AAS

oJE[3-5]°] AAHA, F FF WSt wE W

TZ£ 7% Watd U ATe]= Ay ot
FTHAAME ol F FF S o] &dte B
exy ¥ F Y WEE A WER e A
A #Me S8 d4s Fdst dxde] Ae
Wals nFstAoh7]. 18y Be B9 FE
s et By, 4 A9EE APeE 1
717 B Jbsstdth ades B =RdAe
A A8 7o Ha exdd 5 e
473 HsE e

ol § 34 usllne 45
3 RS

Figure 12 X¥ A E3A & 4= &
Zy W&k I E(curvature) 1¥]al $}
dE= AFY AFE Yz Aok 298

=
r, ne B2 TASE A2 A (meridian)d U+

N 2 o e

HEH9 B2 QY (opening) -9 WS UE
Aok 534 kg &719 Fe Wik S Al
AR vlze)S n#ste] 23 =W, Figl
o] 718tetE FgAR & 7o AR #A4

— 289 —

o (K

P Fig. 33 o] Y HXA Qoxy
Fe B A4S 7EE F A AA
F A7 AVIA ke B8E
A BAdEe] gle =08 AST
& (Isotensoid dome)¥ ¢ X]5}aL,
Aol wet 7} F7bete & Fdel
oA S YEdth ol
%2l Issin’a, 7HAE 2= 24
A e FHE 85 F don,
Agee Fol FEEHe o]
B, a8z B =FdAeE &
= FA7HA nEE AT Al
Z Tilarnert Path
a- ©-Direction

- § - Direction

1] Iz [}

P

Fig. 1 Dome curvature and fiber path

Dome & Cylinder
Junction

Fig. 2 Force equilibrium on the dome considering

inertia force

12 [H oo oox ffN o2 1 T o>

o o2 fo o N 4o T

>

HIIOOL;@
4y 2@ o2 B N of Jr 1% o o po & oue f

Meridian through
Point P



o7t Ly
1200

(33 1=0® 406
=01

T 05t Il 013 105
2 102

04t 104
1703

03 {03

02t 402

o1} {a1

oot {00

1 1 1 1 1 1 1 1 1 1

00 01 02 03 04 05 06 07 08 09 10 11

p(r/rc), p0=015
(a)
08 408
a7 {or
06} 106
as| Jos
N 2
F=sin 7S
2wl I
o
03} J03
02} J02
o1t Jo1
0ot J00
P S S S S ST S

00 01 02 03 04 05 06 07 08 09 10
), 2054

(b)
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Table 1. Comparison of burst pressure index for
the boss opening of p,=0.54

Ir 0.0 0.15 0.3
FEA 1.0 0.84 0.72
Test 1.0 0.91 0.77
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