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Properties of C/E Composites for Cryogenic Application

SHI Hangiao TANG Zhanwen SUN Jianbo CUI Chao SUN Baogang
(Aerospace Research Institute of Materials & Processing Technology , Beijing  100076)

Abstract For the application demand of composites under liquid N, temperature, several carbon fabric/epoxy
composites have been prepared by RTM process. The flexural properties, compression sirength, interlamniar shear
strength, and impact strength at 80°C ,RT and —196°C have been tested.G |, and G . at RT have also been tested.
Compared with room temperature, the flexural strength, compression strength and impact strength of M40-level braid-
ing fabric/R608—1 composites under —196°C. obviously increased, while the effect of cryogenic temperature on the
modulus of composites was small. The effects of resin toughness on the strength and modulus of composites were small,
while the effects of carbon fiber on the strength and modulus of composites were large. In any case, toughness of resin
matrix and variety of carbon fabric could not change the trend of mechanical properties vs temperature. Besides, both
toughness of resin matrix and variety of carbon fabric could affect the interlaminar fracture toughness of composites.
And high-toughness resin matrix could improve the interlaminar fracture toughness more obviously. The G and G
of M40-level braiding fabric/R608-2 composites was as high as 868 J/m” and 2 750 J/m”, respectively. However, the
T, of composites with high-toughness resin matrix was relatively low.
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Tab.1 Mechanical properties of M40—level braiding

fabric/R608-1 composites

WEE AR TS R RDTIRE bR

/C /MPa /GPa /MPa /MPa  /kJ-m™
80 727 96.8 324 47.1 55.8
RT 841 90.7 318 55.3 58.9

-196 1050 87.8 566 57.8 77.7
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Tab.2 Properties of epoxy resin R608—1 and R608-2

s Fir Aot ERRLS W it Eyiiifis s i o T,
: /MPa /GPa /% /MPa /GPa /kJ+m™? /C
R608-1 86.8 3.0 6.1 134 3.1 27.5 115
R608-2 77.6 3.1 6.9 123 2.9 53.8 99
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Tab.3 Mechanical properties of M40-level braiding
fabric/R608—-2 composites

LiRE Dl RATRE RIRE bR

L
/MPa /GPa /MPa /MPa  /kJ-m™?
80°C 627 85.9 348 48.9 68.1
RT 754 86.7 356 54.7 55.7
-196C 1127 82.2 442 51.9 74.6
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Tab.4 Mechanical properties of T700 braiding
fabric/R608—1 composites

W AR DM TR ZDTERE bR

/C /MPa /GPa /MPa /MPa  /kJ-m™
80 911 70.1 647 50.1 143
RT 978 68.0 656 61.6 133

-196 1660 68.9 865 68.8 195
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