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Ablation perfor mance of C C conmpaosites with different prefor ns

YINJan, ZHANG Hongbo  , XIONG Xang, HUANG Bdyun
(Sate Key Laboratory of Powder Metdlurgy , Centrd South Universty, Changsha 410083, Ch na)

Abstract :  The abl ation perfor mances of carbon /carbon conposites with 3D fine woven perced fdt structure and

carbon fiber needled bu k felt struct ure were respectively tested on an arc heater , and the norphd og es of speci mens
wer e obser ved by scanning eectron mcroscopy ( SEM) .The resuts showthat the ad aion process of @ C co mpos-
itesis contrdled by chemcd erosion and nechanica eroson and manly by mechanicd eroson. The surface rough-
ness wou d be accd erated because of the existence o Z drection carbon fiber bundes, and the ad aion rate o the
C/ Ccomposite with 3D fine woven perced structureis higher than that of the unidrectiona carbon fiber need ed
buk felt structure. In addtion, becausethe undrectiond carbon fibers are perpendcua tothe ablation flow, the
C/ Cconposite with the unidrectiona carbon fiber need ed bul k fdt structure has good abati on perfor mance.

Keywards: carbon/carbon compostes; 3D fine woven pierced fet structure; unidrectiond carbon fiber needed

buk felt structure; ablaion perfor mance
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1 c/C , ,
Tablel Badc perfanances o C/C , ,
conpaites wth dfferert prefor ns aC
Nu mber
I ndex Direction
1% 2#

3D fine woven Carbon fi ber
Prefor mtype pierced felt needed bulk

str ucture felt structure

Bu k density of the

0.72 0 .52
preform (g-cm™ 3)
Density after CVD
1.3 1.3
(grcm3)
Density of the C/ C
1.80 1.80 (a) Sample 1* (b) Sample 2*
conposite/ (g-cm” 3)
Graphitization degree/ % 57 .7 65.5 1 ac
Ther mal conductivity/ Z 21 45 31. 22 FHg.1 Macro-pictures of ablation morphol ogies
(W m LK b XY 56 77 66. 18 of ¢/ Cco nposites with dfferent prefor s
Co mpressive z 228 74 232. 5 17
strength/ MPa XY 116 2 93. 38
VA 32 0 18 3
Shear strength/ MPa ! !
XY 73 6 67. 7
Z 52 6 16 2 2 #
Tensile strength/ MPa
XY 112 3 54. 6
2 c/C ’
Table2 Abation perfornmarces o C/C .
conpaites wth dfferert prefor ns 2(a) 1 SEM
_ 1 Z 2
Mass Li near
Density/ Ablating
Nu mber ablation rate/ ablati on rate/ !
(gocm=3% tinmels .
(g-s™ 1) (mms-1) ’ ,
1# 1.80 3 0.291 0.858 !
2# 1.80 3 0.257 0.518 ’
2 : 4.5 MPa, , ,
5.0 MJ , , , dC
dcC ,
1 #
2 #
) C/ C Hl
2.3 ,
# #
1 1 2 ,
1 , 17 2" ;

2(b) 2* SEM
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(a) SEM ablation morphology of sample 17
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(b1) SEM ablation morphology of sample 2* (b2) SEM ablation morphology of sample 2#

2 1# 2% SEM

SE Mablation norphol ogies of sanples 1 # and 2 #
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1” CVD 0.58 g/cm’,
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