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Abstract: Recent explosion accidents occurring to all-composite CNG cylinders installed in motor vehi-
cles and their low qualification rate in periodic inspection show that main causes are the deficiencies of in-
ner cylinder such as cracks and ruptures. By modeling CNG cylinder with from-up-to-down method and
simulating CNG cylinder with finite element analysis software ANSYS, the stress distributions of CNG cyl-
inder under the conditions of working pressure, test pressure, and explosion pressure were calculated and
analyzed. The calculation result shows the deficiencies of CNG cylinder are closely related with the
strength of cylinder materials and the cylinder frame design. Therefore, the strength and frame of inner
cylinder materials must be fully taken into account during design phase.
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Table 1 Working conditions of all-composite cylinder

HRRE | THEH | ZENME | KERRES

BiTHREEN

SERBRES | BHFER SR8

-40 ~60°C 20 MPa KRK 30 MPa

73 MPa 20 MPa 10 =7 500 X

WL EHLE&HMESENEJLEA R T
(REAMBRMMEMRILAR T 22 TESR
HRAFRBEMSEAMHRRITER) 2K
1400 mm; & BB 1 145 mm; WAHSMZ 314 mm;
HEHE K 51 mm; B 42 56 mm; M 4% 80 mm;

BEERT. 5 mm;HL A BER 7.5 mm BEHE
£29 mm, SEZHIREREEGRTNT &
R E 1 1 500 mm; @& 5B 5MZ 350 mm,

PIJER F 5 % B 3R 2 0% (HDPE ) #1 %}, HEBE R
R BB AIE R IE 2,

%2 BEERZH(HDPE) RN REREARER
Table 2 Property and qualification of high density HDPE

PRBE/MPa | HKE/% | SWKER /107 | WAKEGES)/T
10~16 100 ~ 300 16 ~18 80 ~ 100

24 h K&/ %
<0.003

B /g cm”?
0.92 ~0.95

SFBERE SRR MM EEA R (CF) MR WEZRFEMEAR/NT 30 MPa,EP/CF R 548
ERE (EP) REFRESEEH R, LM EBEH, BRERNIFERILES,
90 LA HBmMNZEEEL 18 mm, EEHEAERER
%3 EP/GF SAMBEERNFHEE
Table 3 Mechanical property of EP/GF compositelayer

ZNCEAL] £ 1] i fe YR 1 ]
wE [prema] o K| B (RN | |BOCR| ORI | OISRIERE | R
/MPa /GPa /% /MPa /GPa /% /MPa /GPa /%
380 20.6 0.117 2.41 334 17.2 0.112 2.47 88.8 3.20 11.2
= (7]
23 AEAHBSAERTERNEYT (2);5 2’"’"&;5 g
2.3.1 SRUABREREXBHRE LR AT BB P BE SRR 4,
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A 3% F SHELL1S1 HEEaSS , HEENESH Table 4 Property parameter of inner cylinder
RS IR R AR R A W E/GPa M | R %
BHY, SHASRES B EE-ENEHE, 69.2 0.4%9 550

PERMH L E XA EEE TS mm, KR 22 BN
SRS YGRS FIR R 2, 18 5 B R e 4
EHE#40.9 mm, 3t 10 B, FAHEEEBEREES
%5 2EAHMRASAAREREENERLERSH
Table 5 Property parameter of fibre layer of all-composite cylinder

ShSE R B AR A& W HERES LK S

AL % 1 ]
BIHR X miE | WEEE | | BE | BUERE |
L/ MPa /GPa TR /MPa /GPa AL R /GPa L
380 20.6 0.117 334 17.2 0.112 324 17.3 0. 114
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Fig. 1 Web plot map of all-cmposite cylinder
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Fig. 2 Mises map of all-cmposite cylinder under 20 MPa
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E3 28&8#ESM%E 30 MPa Ti) Mises = H
Fig. 3 Mises map of all-cmposite cylinder under 30 MPa
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Fig. 4 Mises map of all-cmposite cylinder under 73 MPa
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6 2007—2009 £ 90 L 2 MAHBSMERAHE
Table 6 90 L all-cmposite cylinder inspection rate

from 2007 to 2009
F£h | HBSHER/G | HEAE/E | SHFE%
2007 9102 6 686 27
2008 im7 1 565 48
2009 594 78 87
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