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Abgract This paper combines basic research ,grengthening technique for vessel domes and process ng techrology
on carbon fiber compodte pressure vesslsin Shaanxi Inditute of Non-metallic Material and Techrnology. A brief introduc-
tion is gven to development of carbon fibers and its conmpodtes for pressure vessl s in the pag few years.
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Tab.1 Deveopment of carbon fibers

, / MPa / GPa
1971 T300 2500 220
, 1984 T800H 5590 294
1987 T1000 7 060 294
( ) 1987 M46 2 350 451
1989 M60J 3920 588
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21 Tab.3 Comparison o ®480 mm shell
before and after compensation
; o
' w K21 %
B% MR km
9.1 33.8 69.0
) 11.0 40.9 83.4
1) PV/ W
(2) 1 (2) 2 K
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Tab.2 Properties of resin used for different processes ’ , ,
I MPa | GPa I % 23
/ 95.0 3.6 4.8 80 ,
/ 100.0 4.2 4.0 , 3K
! 0.3 2.98 4.8 HTA —P30 T700 T800 T1000 ,
NOL @150 mm 480 mm
2.2 4 6l4
4 NOL
' Tab.4 Propertiesd NOL rings with different fibers
/
/ MPa | GPa / MPa
! , / 1954 110 33.0
@480 mm , P30 1965 74.6
T800(6K) 2226 183 75.0
' TB0O(12K) 2082 170 79.1
’ [31 T1000(12K) 2166 81.9
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5 @150 mm , 5 6 ,
Tab.5 Propertiesd ®150 mm pressure vessHs P30 ,
D/MPa el km I % ;
, , T700 (12K) ,
(3K) 3300 29.9 80.0
, PVI'W 40 km,
P30(3K) 4000 30.5 71.0
T700(12K) 4900 0.4 83.0 83 %, T700
T800(12K) 5 000 39.0 80.0 T700 ,
T1000(12K) 6300 50.2 83.8 ,
:1) 3
6 ™80 mm 3.1
Tab.6 Propertiesd @80 mm pressure vesHs
o/ km I % , , AT
(3K) 24.7 77.4 '
P30(3K) 30.5 71.0
T800(12K) 0.9 80.0 SCI (Sructurdl Composites Indugtries) ]
23 L
4 ,T800 (12K) T1000 (12K) NCL / 7 Xl
, NOL @B1458 —88
7 SCI
Tab.7 Properties d pressure vesds produced by SCI
/L /cm /cm / MPa / kg
AC—5045 0.229 31.75 3.3 69.0 0.0908
ALT-516 671.9 2.9 8.1 69.0 0.227 DI
ALT—378 34.1 197.9 51.6 6.9 65.8
ALT—480 65.6 64.0 41.9 10.3 11.6
AC—5178 177.5 116.3 51.3 31.0 49.9
ALT—464C 43.4 63.5 33.5 29.7 6.7
AC—5097 16.4 65.5 20.6 6.9 2.5
H y 8
(6] X
8 /
Tab.8 Comparison o pressure vessds with metal linersand carbon fibers
/ MPa
I B m
I kg w
1% 5.89 43.4 e061—T6( )  TI000 / 28.9 36.2 4.3 523 32.3
2#18l 0.281 0.574  6061L—T6( ) T—40 / 69.0 8.0 103.5 128.0 28.2
3#D 6.5 50 T1000 / - - - 60.0 -
:1)
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3.2

(9]

, 100 m
9% 29%, )
[10]

77.2cm,

400 cm ) )

48K /
, CH G- ,
-40 /1h+60 /1h , 8 MPa

(1]

1 . . '
2000;(10) :40 48

2

,1098;23(6) :1 7

3 : . ,1996 ;19
(4 57 61

4

,2000;30(4) :26 29

5 Braun C A. Manuacturing process oortrols for high relia
bility carbon filament-wound seamless dumiunm lined ocommposdte
pressure vesH s. AIAA 92-3609

6

,2002; (1) :55 62

7 Haddock R C. Sfety o filament wrgpped grgphite/ epoxy
oconposte presaure vesH sfor aeropace applications. AIAA 91-2409

8 Tiller D B. Dedgn and development of a carbon over
wrgpped ,aumiunm lined phericd pressurant tank. AIAA 90-2225

4 9
) . ,1996;11(10) :35 38
, 10 QoronaBittick KA. Hlament winding o the navy compos
ite gorage nodue. SAMPE Journd ,2001;37(1) :52 56
11
,2000:911 915
( )
( 15 )

38 ,
,1995:58(3) :13 17

39 Kang Hung,Chen Se,Ming Yang. Synthess of epoxy
and block oligomer nodifier clay nanoconposte. In:2001 MRS fdl
medting: symposum v-namophase and naroconpodte meterids,
Bogon , Massachusetts, USA , 2001:547 552

40 Kornmann X ,Berdund L A ,Lindberg H. Siffness inr
provements and nolecular nobility in epoxy-clay narnocormpostes.

2003 4

In:2000 MRS sring meeting : symposum cc-organic/ inorganic hy-
brid materids,San Francisoo , Cdifornia, USA , 2000:CC11.8.1
CC11.8.7

41 Cheng Gang, Chen David Curliss. Processing, dynamic
dudes and properties of edoliated aerogpacegpoxy-organoclay
nampoconpodtes In: 2001 MRS fal meeting: symposum v
namophase and naroocormposte materids, Boson, Massachusts,
USA, 2001:3 8



