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Throat Themal Ambient and A blation of C/C Camposites
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Abstract On the basis of analyzing SRM throat themal anbient and ablative action of C/C camposites,
factors affecting ablative perfomance of C/C camposites are discussed fram the viewpoint of material property.
The reaults dhow that ablation of C/C is affected by camplicated throat canbustion gas anbient, that is composed
of carbon sublimation, surface heterogeneous chamical reaction, and mechanical erotion Fiber, precuror struc-
ture, material density, carbon matrix, graphitizing degree and impurity contribute to material ablation, and some
factors are affected by each other.
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Tah 1 Propellant character istics
IN- s kg* IK 1%
PS/AP 2256 2354 2 866 0
PSIAPIA| 2354 2452 3033 3
CTPB/AP/A| 2550 2599 3366 3477 15 17
CF/AP/A1 2354 2403 3700 195
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Fig 1 Phase-diagran of carbon
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Tab 2 Vapor presare of graphite
T/ P/Pa
1 750 101x10°°
1980 101x10°3
2267 101x10°*t
2636 1 01 x10
3130 1 01 x10°
3 446 1 01 x10*
3827 101 x10°
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Tab 4 Stagnation point ablation test results 3 /
of various preforms Fig 3 Relation of ablation rate vs C/C material density
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Fig 5 Elanentary possibilities for
4 20 x maitrix oriention around fiber
Fig 4 Holes and crackles existing in C/C canposites
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Tab 5 Stagnation pointablation test rewlts of ,
var iousmatr ices .
/g an"®  /mm. st /g st ,
182 1 27 Q 410 ' ’
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+ 192 0 653 Q 250
181 1 48 Q0 500
¥ - 121 0 480 )
1) 4 35MPa 37
,
6 [15]
1 i)
i &, J * S ‘ 2o ’
(a) B-FhBRAS ] 25 2 oh 4579 (b) Feloh s F A ZE BT 451
6 540 x
Fig 6 M icrostructure of matrices after ablation ,
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Tab 6 Example on mass spectrographic analysis of C/C cam posites %
Li 7.0x10°7 Se <15x10°° K 40x10°° Co <53x10°°
B 12x10°* Y 2 4x10°° Ca 11x10°° Ni <80x10°°
F 17x10°7 zr 16x10°° Ti 18x10"* Cu <83x10"7
Na 19x10°° I <12x10°% \Y 43%x10°7 Zn <12x10°°
Al 7.4x10°8 Ba 53x10°° cr 17x10°° As 20x10°°
Si 8 3x10°4 Ce 15x%x10°° Mn 50x10°° Ga 32x10°°
P 28x10°° cl 43x10°° Fe 17x10°°
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