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Properties of Carbon Fiber/ Silicone M odified Epoxy Composite
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Abstract M echanical properties, thermal constants and ablative properties of a carbon fiber/ silicone
modified epoxy composite were studied. Results indicated that the tensile strength, tensile modulus and
shear strength of the composite were 558M Pa, 44. 0GPa and 16. 6M Pa respectively. T he thermal con-
ductivity didn’ t exceed 0. 3W/(m* K). The linear ablation rate and mass ablation rate of oxyacetylene
was 0.049mm/s and 0. 0595g/ s respectively. The performance of carbon fiber/ silicone modified epoxy
composite was better than that of carbon fiber/ phenolic composite.
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1.1.2 Table 2 Mechanical properties of carbon fiber /
M 40] silicone modified epoxy composite
4. 4GPa 377GPa, 1. 2% N T ensile strength Tensile modulus Shear strength
2 . 2 o.
1.77g/ em?, 6000( 6K) ' /MPa /GPa /MPa
1 1 574 45.5 16. 1
) ) 2 599 55.2 16. 6
Table 1 Properties of matrix 3 575 0.2 6.0
T ensile strength / MPa 9.38 4 564 38. 8 17.3
Ebngation at break /% 16 5 480 40. 1 17.0
T ensile modulus /M Pa 360 Average 558 44.0 16. 6
Decomposition temperature / C 340~ 640
Specific heat / x 103+ (kg* K) ! 1.235 )
[9]
T hermal con ductivity / W* (me K)~ ! 0.290 1 ,
Linear ablation rate / (mme® s~ ') 0.451 ’ 500 C (20 QC) 1.8
Mass ablation rate / (g*s™ ') 0.1391 » ’ ’
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Fig.2 Thermal conductivity vs tem perature of carbon fiber /

silicone modified epoxy composite
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/ £2C 90C 0.636W/ (m* K)
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2.3 /
- /
, 3,
0. 049mm/ s,
0.0595¢/ s (1], /
: / 0. 055mm/s, PAN /
0. 068mm/s 7.37 x 10°)/ kg;
6.2x 10°W/m?; 200 MY
, 4.2 x
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Table 3 Ablative properties of carbon fiber/

silicone modified epoxy composite

T ime of Linear ablation Mass ablation
No. . 1 1
ablation /s rate / (mme*s™ ") | rate/(g's™ )
1 10 0.033 0.0579
2 10 0.058 0. 0601
3 10 0.057 0. 0606
Average - 0. 049 0. 0595
Standard - 0.014 0.0014
deviation
Variance
coefficient / % - 8.7 2.4
3
(1 /

- (a) (D)
Fig. 3 Comparison of carbon fiber / silicone modified

epoxy composites before (a) and after (b) oxyacetylene ablation

, 558M Pa,
44.0GPa, 16. 6 M Pa
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) 500 C
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(3) / -
0. 049mm/ s,
0. 0595¢/ s
(4) / , /

[1] . ( )[M]. , 1993. 5- 31.

[2] KATZMANH A, MALLON JJ and BARRY W T. Polyarylace-
tylenematrix composites for solid rocket motor components[ R]. AD
A302053. 1995.

[3] MILLER M J and KOO J H. Effect of reinforcements in a silicone
resin composite] R]. ATAA-94-0787. 1994.

[4] SUSUMU YAMADA, CHOUJI SERIZAWA and KAZUSHING
KATO. Thermal and ablative properties of silicone insulation[ R] . A-
IAA-97 3259. 1997.

[5] , [M]. : , 1999.
38- 62.
[6] . [ M]. , 1999, 278 -
338.
[7] , , , . [M].
,2002. 130- 133.
[8] DAVID W RICHERSON. [M]. ,
,1992. 36— 44.
: 2004-03-16; : 20040715
(1971-), , .

101 306 (710025)




