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Y224 #ME7E POLYVAR-MET Y22 £ 48 B3 LT, RAERRE: BOtWEX
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B 1 e AMEHRBE: CF-RAHE Fig. 2 Raman spectra of carbon fibers at var-
Fig. 1 Polarized microphotograph of sample A: ious heat treatment temperatures

CF-carbon fiber
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Table 1 Raman and XRD structural parameters of carbon fibers

t/°C R™! dooz/nm g/% Lc/nm
2200 0.36 0.3441 -1.40 4.80
2400 0.40 0.3434 7.35 5.50
2600 0.43 0.3422 20.80 6.95
2800 0.45 0.3417 26.80 7.75

R 5HBAEZ MFELRGHKR. N
EEOXFELR, R XRD Bl R A 400 %
REMBET dooz & Lo B 1EH, FMBEAK
g = (0.3440—dygo2) /(0.3440—0.3354)[7) 1134 th
aBAE, Xt g AEBULE (%), 0.3440nm
HmeRABLKRGZEE, 0.3354nm N
FEAE SR R HIBE.
R1RRARSHER SN E XRD
ZEMSHETE. TR, HEABALEE | ‘ |
EFAS, R'HEK ARAEEAR 2
2800°C &b B, A BALEN 26.8%, i,%‘% Egé 3?ﬁ1’?;li?jeffi€rihotograph of pitch-
PAN ZER TR A R, derived carbon

F2 HERPELILRS XRD fHESKHN R
Table 2 Raman and XRD structural parameters of pitch-derived carbon

b £0 4" )

R—l

10 1 2 3 Average ooz /nm 9% Lefnm

2100 1.53 0.48 0.65 0.58 0.3407 38.0 17.2

2200 1.79 0.61 0.68 0.67 0.3392 55.4 21.8

2400 3.57 1.67 0.90 1.16 0.3375 75.6 22.0

2600 5.00 1.82 0.90 1.19 0.3370 81.8 23.9

2800 5.56 1.79 0.90 1.19 0.3370 81.8 24.2
3.2 HER

B3R BERMEFSAHBHR. TR, EHFRTFEIHARAERMIAL: 1-
FREH, 2- KIEM AR, 3 BENEN. RATESMHFHENTSY 3 FEA0FsERE
TSR R 5%« 40% . 55%. MBI AT R 3 MMM EMS Y R HEXR: &
2200°C RETHEEA SLABBET, A1 HK, L2 Kb, WAL 3EF; 7 2400°C
BELHEEARELEEET, ML 1ANERKR, 2K, WEIBAZND. HE
F5 XRD B8 ARUEEKE, HHT 3 MM R HETFERE S LA AT
B GRAER2 TR, aRAEHEM R FHEBATAR.
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B4 C/CHAMBEMRA
Fig. 4 Polarized microphotograph of C/C composites
(a) Sample B; (b) Sample C; (c) Sample D
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HE, R ABAAR, g NIRRT 3 FADR M BORE, 3R A A MR TR HaAT
THFAE, BHMTAK:

g =1—exp[~2.11(R~! - 0.34)) (1)

%3 ABEXTENLRS XRD SRS HHMRE
Table 3 Raman and XRD structural parameters of pyrolytic carbon

t/°C R! dgoz/nm 9/% 'Lc/nm
2000 0.52 0.3415 29.1 14.4
2100 0.63 0.3392 55.5 21.9
2200 0.87 0.3381 68.2 -
2400 1.20 0.3369 83.1 25.2
2600 1.28 0.3364 87.9 26.2
2800 1.43 0.3363 89.7 27.6
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Fig. 5 Plot of graphitization degree g from
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2. D AR G W9 BE R 893 R 5 XRD H B E 07 BALE g2 A tE——
SRR 7 Rg XRMAL, oM R EHABTAR, HlIL b5 — X AR R
(TR W RN 3B BB T 0, 2 #HAAR: g=1- exp[-2.11(R~1~0.34)].
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Charaterization of Graphitization Degree of C/C Composites by Laser
Raman Microspectroscopy

ZHANG Fu-Qin, HUANG Qi-Zhong, HUANG Bai-Yun,
GONG Qian-Ming, CHEN Teng-Fei, XIONG Xiang
(State Key Laboratory for Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: The structural parameters of carbon fiber, pitch-derived carbon and pyrolytic carbon
in C/C composites were charaterized by laser Raman microspectroscopy and XRD. In Raman spec-
tra of these carbons, two bands named D and G were observed near 1336.73cm~! and 1581.00cm ™!
respectively, the peak positions do not but the relative intensities of the two bands change with
heat treatment temperatures. The relationship between the XRD data of graphitization degree g
and R~! where R is the relative intensity of band D to band G was plotted, the result shows that
g increases with the increase of R™!, but the gradient of the R~!-g curve decreases and gradually
tends to zero with the increase of R~!, and their relation can be written into the following equation:
g =1— e 211(1/R-034) The foundation of the correlation between R~! and g makes it possible
to analyze the local distribution of graphitization degree in C/C composites.

Key words C/C composite; graphitization degree; laser Raman microspectroscopy; XRD



