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Stress analysis of filament-wound composite gas

cylinders with metal liner

YAN Fei
(Shanghai Institute of Space Propulsion, Shanghai 200233, China)

Abstract; A stress analysis method for metal liner composite gas cylinders winded with plastic
filament is proposed. The analysis method is based on membrane theory, classical laminate theory and
Tsai-Wu failure criterion as well. The analysis results of composite gas cylinders wound with the fila-
ment is presented and compared with those of convention finite element analyses. Some important

conclusions are obtained.

Keywords: filament wound; metal liner; composite gas cylinder; stress analysis

0 5

it

LUF B SRR T AR
ESE&R, RTHIEtRARIEL S, BREM
ERAF. HIEAZ—, RESHEBAERHZ
i, ALLEE “HRT EHEARENERAR
REIABB A, RETRKERE, TR “A
¥, RRESRBEMZA, FRASER—

KHAM: 2010-10-15; #$EAM: 2010-11-11
ELTH: SESRAEHMGH

RTFTHEEANARES, UEERANFE
PHEE WA FREEE AL THEREER
o ERHHEARE, SRANEERARE
EARKERRR T FEERS, FEE%
BARKERRR T HZBERARBRRELH
EERmAeFh MRS, TR, S488ZHZH
MAREZLBEINE, RN ETIZALE
WL ERARIER 1. TEREE MBHT
FERRH, BASEAAERR A B B A T,

EEEN: 2K 19640), B, BRRA, HRFENZEENEH



BHEF W

% K. A%AZYERANE SN 47

YUSHARTHEENZE, B THESIESLNA
5 AeBRM, BAET RN AKE,
BESRARKN TR e TH5, Jil
BETERAMEERREN AL 2FN, 7
R, BR. ZENTAHEERE TR A RE
BAGERAFEEPRRITHOXR, R
RERTHHERESTOKGE, BUHBRES
OB RIS MR, MRS SR
EAMRSRTARES . BRREES. T
YEEH FOB/NEHRBEE N T IR A5, #hE
HEFEEENERAF PR A, Nk, &
FHEHLHZMESHEL, RET—FHEE
BT HE RSy &R A AR UL A7
Tk, BERRBRGHIKFMHE,

1 SHiRsl

1.1 ARR

REBER, AREZ/EBRATESHESK
R E R EEE AR S BAR BT
JABEY (LA 1, BN R A RRESZ
BIShZRIE) «

1) PRI ERTE

HAE&RNF SAREEZN LK REA
R, FUSKHBEESESBRNFN SHEALE
ZREIF=E—A R/ NEERIBR Aw, B, AERK
EATF, SENAEBRFER, HESEANH
HIETETE a I BB Aw ik, XFRIME
1 p. WA BEMLIEBRA & ES 5

2) BPETHERE

BLEBHIETN G, AREEEF RS 5%Z
WHERA, EX—HE, ERANSFEELE
b FHETERE. BENEMER, TEH
TREEHER, BEELRAFED SERK
1k, XRIEIEST p. BR A B IR K BUE S7 5

3) AFHE MBI B

M b BRI, &RAtE I RTE S A Y
HEERE, MAREEZMALFHAEEE
RE. HEENOAR, 2RANMEEREAR
Wi K HAERAOAERM, REWEERE

BEmAYgEmse R &M,

4) SHKRHBBE

EENH—ERAR, AREGEEERESE
BHEEAHN (DHEcMAdR), EE p, FHN
NEHSHEE FEe K)o
1.2 kX

MWSHR “BE” IRALES, F4mHs5
RN E SRS REA =R R MR

1) &RNF B,

2) HHEEEEMEARREFFH;

3) AW,

RABG—MERER A EM AN R
SR BERY, mIEMERHRBEEGEIAR
REMWARBRY, REFBRREHMRREL
BB A BE R A UM M R0,

4

Py

Pf----

PTa
o
B 1 AEDSHEBERXR

Fig. 1 Inner pressure versus circumferential strain
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Fig. 2 The stress analysis model of metal liner structures
wound with filament
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