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[ABSTRACT]

Compared with the traditional metal tank, the space composite cryotank can achieve weight reductions

up to 20%—40%, which provides the possibility for the research and development of the next generation of low-cost, high-

capacity and recoverable spacecraft. The inevitability of the development of space composite cryotank is systematically

analyzed. Furthermore, the achievements and problems in this field in developed countries during recent 30 years are

introduced from the aspects of demand backgrounds, parameters of structures and processes of manufacturing, and

some solutions to these problems are proposed. The development and research of composite cryotank in China are also

prospected.
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Table1 Common composite material and metal material performance comparison

Ak B/ (grem™) | BI{HSREE /MPa
HEEA 4 SA06 2.64 315
B4 2219 2.82 440
FRAE4r 2195 2.70 552
R UE S SR G R 1.50 1900
P R R AT A S B R Z B 1.60 1120

Ell DC-XAE&MRIHE
Fig.1 Composite tank of DC-XA
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B /GPa FeagRE / (10°m*s™?) | iR/ (10%m*s™)
71 0.119 26.9
68 0.156 24.1
78 0.204 28.9
150 1.270 100.0
240 0.680 150.0

E2 X-33EAMBEErHE
Fig.2 Composite liquid hydrogen tank of X-33
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Fig.3 Different stages of manufacture of unlined composite tank
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Fig.4 Assembly of core shaft of @2.4m composite tank
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Fig.5 Manufacture and assembly of core shaft of @5.5m composite cryogenic tank
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Fig.6 Schematic diagram of the internal structure of @5.5m composite cryogenic tank

F®2 O5SmIFEIRIE— TR
Table 2 @5.5m tank test schedule

MR H 4]
R T AR 1 2014-05-22
I T WA T 73R 2014-07-20
JRINHAT T RSB S K S sk A6 2014-07-30
AT T AR R 1 B 6 3R il 2014-08-16
WINPT T SRR SRR 2014-08-17
T TRIBBIAR 2014-08-22
HITTARBEIRE 2014-08-28
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Fig.7 First liquid hydrogen tank of Long March 5 Series Launch Vehicle
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