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Abstract

This project wused analytical and
experimental methods to study the relability
of filament wound composite pressure
vessels. The fimte element method and an
appropriate failure criterion were used to
predict the incipient failure pressure of
composite pressure vessels. A number of
filament wound pressure vessels were
fabricated and subjected to burst testing. An
acoustic emission technique was used to
measure the stress waves emitted from the
pressure vessels during the failure process.
The experimental data were used to venfy the
accuracy of the analytical predictions and
study the way for reliability improvement of
the vessels.

Keywords: composite materals, filament
winding, pressure vessels, reliability,
finite element method, failure.

PATHRAER B LA BRI RBREMMIAZE R

=R 3R N-R

BOGEABASMMEGFHEER—F
TRA B ARBEXEESMHES
2% RAHETAHIL BEFRER
EomEREmErITE¥RER - CARD
ABT R 4R s B vk oy ik L E[1-5] 0 R
— b A B 5 4 4 K AR A o) AT B [6-8]
125 Ml R IEARR T SEM T @mey s R A &
VA XEREER LA BABEKRE R H
M AR B XEERGEUIZTIAE
BB BB BT B AR IR B
o RRE THRBEXEMENIZZHE
RBEIENRATH - BEARERT
A R o APFRAR R R B AEM AP
RETHTRERGEXABM BN BB
® oo A A A MRETEFom IR R R AE L —
T8 R 48 4 KM BN B B8 6
Fik o WEBAWRIFERAZEROTE
B BITHEERAR AT dEHRRKRRM
A E BRBABZHEHEIERE B
M BB B BRI R R RIRAR A
BBRITREES T L o

X
w3

o

= BRE S

AFFRAA A R E AR WAL
MHRBRAOBZORAH > RAZETR
BAFE— M SR ERREE MG 0 RERIE
Tsal-Wusk 3 £ Q] k3 BB /) BB A4
WREIENRS  WWRAZTEABRN B S
B IBE o AT XA R E R dh E R
FomAZRRBAEXTRIAE T



B WAt M ERERIMHE R AGE S
) R E B84 0 & 0 KA BUELE,) ks
(V) > F &3 5 A% $#(Cn) > B4
) R EAGEF QRN EE XK, Yo
B A BREES) -

9 ~ Bk Bk B R

A ARRIEAR S R R AR RS 585 AT
RRBRALE B > AR ) 3k m Ak s A
SHR A ERIR S B BABIRBAE T ATE
AR o BBk AT KT
BORALE FHAB P AR eS K
MR ~ Mg B4l R -

A BRRNHB

B E B R B AM MR E
Ik —F > RBBEMHFEYGRER
%o Mg A E C BETRE CBBBE
FobF Rl A G R EMMEE > ARERE T
Bl H B 2 o AR Lo
R RAR O BEAT SRR 0 RE R
GABGHZBRIBSEBAIERER
REBZEREBEIINER=_F > B&ERF
fo o0 BBIEHRHBENBEBWRERBKRY
BHE RN TR o REMSE  ATHEE
AR K o
N

A RIS T AT B XA SM MR
NBEBEBATE MR TR B8R
PR SR £ B H ok 0 BHEEERES
& BT 0 BB ATHE ST R ERLS
XBEEMHEBEANES -

£~ 2 F R

G. DiVita, M. Marchetty, P. Moroni and
P. Perugini,"Designing Complex Shape
Filament-wound Structures”, Composites
Manufacturing, Vol. 3, pp.53-58(1992).
S. Kurt Olofsson, P. Gudmundson, L.
Anders Strombeck, “Process Simulation
of Wet Filament Winding and Curing of
Thick Walled Cylinders”, 37%
International SAMPLES Symposium, pp.
1132-1145,(1992).

RR. Rizzo and A A. Vicario, “A Finite
Laminated
Ansotropic  Tubes”, J. Composite
Materials, Vol. 4, pp. 344-359(1970).
N.J. Pagano and JM. Wlteny,
“Geometric Design of Composite

Element  Analysis of

Cylindrical Characterization Specimens”,
J. Composite Materials, Vol. 4, pp.
360-379(1970).

AK. Ray and SW. Tasi, “Design of
Thick Composite Cylinders”, J. Pressure
Vessel Technology, Vol. 110, pp.
255-262(1988).

H. Fukunaga, & T. W. Chou, “Simplified
design  techmiques for laminated
cylindrical — presure vessels under
stiffness and strength constramnts”,
Journal. Comp. Master., Vol. 9, pp.
1157-169(1988).

H. Kranderkar, R. Smvinvasan, €F.
Mistree, &W.J. Fuchs, Compromise :
“An effectrve approach for the design of
pressure  vessels using composite
materials”, Computer & Structure, Vol
33, No. 6, pp. 1465-1477(1989).

S. Aladi,. Summers E. B. & V. E.
Venjenko., “Optunisation of laminated
cylinderical pressure vessels under



strength cnitenion.”, Composite Structures,
Vol. 25, pp. 305-312(1993).



B BB RAM A

Aok |45 44 F tb|E)(Gpa) Ey(Gpa) G1y(Gpa) Y12 Xi(Mpa) Yy(Mpa) S(Mpa)

G1/EP 0.5 60 6.0 20 03 1030 30 44

G1/EP 0.5 130 6.5 22 03 1230 38 65

k= BMHRBRABEZHIERE

BRI -
(415 ) 4% O 3% B (Mpa) Bk A% 3% B (Mpa)
[Bo° -30°),] 0.63 23

loo? /(30°/-30°),| 3.51 38

[Bo° -30"), 1902 334 8.1

[Bo° -30°), 790°] 3.64 12.1




