- TH ST -

i C/C 2 MR P RRET ZE AN
PR BRI 4 A 1 XRD 3543

FRAL WTE  HEHE HRL
(BT B T SRR TER S0 ) B A bR BB A S0 AL 100076)

X A TATREE C/C AR P g o Yo 2 R AR 09 i 25 MR A, ROR X A R AT AT T300 5% 47
Y/ RFRB LG A MAL AT T R AR, I8 18 XRD 59804 544 40 28 Fo A AT A% B B 4F S AT S8 09 9% 8
Ao TR M T R LA R B RS A AR . BT R K I, 579% A VT AR SO B M FH AT A% P R o 2k
For Ik PR BR 5 R ATIAS 5 0 B, A 3b CNATAPE Y B AR A o RV AT 4, 7T AR 3 3% 4 L A 3 AR 25 0 3 3
Bk, B AMA TR G S A B ARG RASBTALI, b TLSMA TR BB LB 4
BNAER, A EHA GBI BRI RN % T S THRLEEMATF PRI ET T 947 002 474041k
BB MR R doy e L, B - R SR R0 B4R S 2l T 10 %2 H 2412 T 68 v i KR A
kA 10 ey AT B AR KGR 2RI L, B % R0 BBk 28K,

KR T300 2 4F 4, gk, M XRD, 99 4L 32 3 AL 32

Analyses of Microstructures of Carbon Fibers and Pyrocarbon

in Unidirectional Composites by XRD Method

Li Tongqi Hu Zijun Xu Zhenghui Yang Xiaoguang
( National Key Laboratory of Advanced Functional Composite Materials Technology, Aerospace Research Institute of
Materials & Processing Technology, Beijing 100076)

Abstract In order to investigate the microstructures of carbon fiber and pyrocarbon in composites, X —ray dif-
fraction method was used to characterize the unidirectional C/C composites with T300 carbon fiber as the reinforce-
ment. With the fitting and subtraction of the obtained diffraction peaks, the carbon fibers and pyrocarbons in compos-
ites were analyzed respectively. It is found that the peak fitting method can effectively extract the structural information
of carbon fibers and pyrocarbons from the composite diffraction peaks. Combined with the analyses of the fitted peak
features, the microcrystal parameters can be obtained for carbon fibers and pyrocarbons respectively. Compared with
the microstructures of free-state carbon fibers, the composite carbon fibers tend to form carbon with more graphite-like
structures during high temperature treatment due to the stress graphitization in composites. The subtraction method by
deducting the diffraction peaks of free-state carbon fibers from those of composite carbon fibers can be used to analyze
the 002 peaks and the obtained d, and L, are analogous to those derived from the fiting method. For the influence of
background signal on 10 peak, the subtraction method is not applicable to obtain crystal size of L,.
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Fig. 1 XRD spectra of carbon fiber and composite before and after high temperature heat-treatment

FHHHLE 2009 4 %54



F1aW PRI 1R AT R R 2 EO TR
MBI MRS E. I fiR 1 ATRAEL,
T300CF JExef sttt b, 285 2 200°C /Yy g il AL P
Ja, H L, # L, A BE I R R BN
1M T300CVD W J& & 1 s Ak b kL, 25 2 200°C A it
AEFRSE L, R L, #REE R — DR RE. TR
Wi, T300CVD A By e xf H A5y K Bl 2] 1 o
PEVERT, RV Bk O 5 0 s A A1kt i XRD fi5 54
W TCTE LA ARAG S5 A v gk 2T 4 M BV B ) (0 2
A5 IS, AT 5 e v A I A PR A T A o

F1 BROAEMEGE C/C EEMBBRMENSH

Tab.1 Microstructure parameters of carbon fibers

and composites

oS HE dygp/om  L/om L/mm
T300CF PR 0.3576 2.82 3.80
T300CF -2200  BREF4 0.3461 8.09 11.7
T300CVD HEaE 0.3490 5.10 4.80
T300CVD —2200 S &% 0.3398 30.4 19.0
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Fig. 2  Fitting of 002 peak of composite before and after high temperature heat-treatment
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Tab.2 Microstructure parameters of carbon fibers and
pyrocarbons in composites obtained by

fitting of diffraction peaks

R 123 HE dypo/nm L, /nm L,/nm
T300CVD P BREF4E 0.3615 2.98 3.97
(4 by gk 0.3468 7.24 7.97
T300CVD —=2200 Py BREF4E 0.3448 9.53 19.8
(A Ps PR 0.3398 39.0 60.3
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Tab.3 Microstructure parameters of pyrocarbons

in composites by subtraction

TR HE dyge/nm L./nm L./nm
CVD-C P 0.3474 6.43 5.45
CVD - C2200  #j@mx 0.3398 39.1 74.7
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