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Analysis on ablation performance of
bulk-needled felt reinforced carbon composites throat

YIN Jian, ZHANG Hong-bo, XIONG Xiang, HUANG Baryun
(State Key Laboratory of Powder Metallurgy, Central South University,
Changsha 410083, China)

Abstract: The firing test was carried out to test the ablation performance of bulk needled carbon fiber felts rein-
forced carbon composites integrated throat. The ablation morphologies of the entrance part, throat and exit part
were investigated by scanning electron microscopy (SEM) and energy diffraction spectrum( EDS). The results show
that under the high pressure of about 12 = 14 M Pa, the ablation of the carbon/ carbon throat is homogeneous, and the
throat contour is smooth. But at the throat or near to the entrance part, it is easy to be delaminated because of its

weak strength of the axial direction caused by not enough axial fibers. The ablation morphologies between each parts

are different which may closely relate with temperature, velocity and concentration of the fuel.
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Table 1 Basic performances of material
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L Radial Axial Radial Axial Radial Axial
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Fig. 1 Photo of C/C SRM throat after firing test
(a) —Entrance part; (b) —Throat part; (¢) —Extend part
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Fig. 2 Ablation morphologies of entrance part
(a) —Carbon fibers; (b) —Carbon fiber head 1;
(¢) —Carbon fiber head 2
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Fig. 3 EDS patterns of ablation surface
(a) —Entrance part; (b) —Throat part; (¢) —Extend part
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Fig.4 Ablation morphologies of throat
(a) —Carbon fibers; (b) —Carbon fiber head 1;
(¢) —Carbon fiber head 2
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Fig. 5 Ablation morphologies of exit part
(a) —Carbon fiber heads; (b) —Carbon fibers
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