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Abstract  Carbon fibers were multiphase polycrystalline materials. To study the influence of microcrystalline
structure characteristics on thermal conductivity, the characteristics of the microstructure of carbon fiber, the
relationship between thermal conductivity and microstructure was studied by XDR. The results highlight that the
thermal conductivities increases with the increase of lateral size (L,) , stacking thickness (L ) , average stacking
layers (N) of graphitic microcrystals and decreases with the increase of porosity (V). Based on the peak fitting

information of Raman spectra, the graphitization degree of carbon fibers was analyzed. The results reveal that the

higher the graphitization degree of carbon fiber, the higher the thermal conductivity.

Key words
Graphitization degree

0 55

i 27 2 ELAT o LU SR | LR I K R
BN RS e SRR, R FE SRR A A R A A5 44
RIS AR, BRET 4 52 4 b Rt T 17 1) 245
T RE— Ak Iy 0] &, HL T SRR R AR A KOG
Bk 4T e TN 5 1 2 S 8 — M B M RE AR
BRI MR, B AR R PN B AT A A 7 B R U TR
Wl (R EE R -PERE S R BUTHE AR £ i A et £ 4k
S RE 5 SIOULRR IR 25 4 1) S 1 T e = R G
I LT HE AT R T HAMOWARFAE 2544 , 3
HUm) BRAL i A SR AR S R 4T 4 T P RE 1Y 56

ks H #1:2023-02-07

Carbon fiber, Thermal conductivity, Microstructure feature, Microcrystallite size, Porosity,

BERZE ., R, A SCF 2 ik XRD 1 Raman X 5 £F
Yl LR AIF 5 48 S A AR AR 25 ¥ R PR T TR 5%, 4 HT
IR 5 O RST AL i A SR A Y G R
P, DA AT dE it il T & B P A i it 2%
Rl 2T 24 1 S5 e 4 ANy FH 9 B AL TOM AR I 254
ARSI 53 BT i 448
1 iR
1.1 ##

] 77 45 % w5 oR R AT 4 (AR BF ST TP AR
QCF-1) , K490 5wk = Bt 21 4 (WA, 430 % A W
ATF 5 BIARTE H : QMCF-1 . QMCF-2) . 59 — %54

W —AEE WA A IS , 1990 4F A=, TTARIW , 322 N SR AFA R T BB SRAE R R BT 5 LAE . E-mail : hedp09@163. com

FHIMEITZ  http://www.yhclgy.com 2023 4F 52

— 105 —



o R LA AT AE (PRI AD, 430k A AN 5K, 23 Sl
TR : QMCF-3 ,QMCF—4) ) SR P 45 i S 27 4, b4 )
FROELER 1o VBN LUXT, SER A 58 M4 RHA (45 M46)
M50J B £F 4 , AR5 AR N : M46] . M50J

1 HEMSEY

Tab.1 The features for materials'

C, o/ MPa E/GPa
QCF-1 5740 293
QMCF-1 5000 392
QMCF-2 5473 384
QMCF-3 4630 566
QMCF-4 4180 570
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Fig. 1 Schematic illustration of thermal diffusivity coefficient of

carbon fibers
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Fig. 3 Thermal conductivity of different carbon fibers at

different temperatures
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Tab.2 Microstructure parameters

L, v

(110) p

200000 dionn)
B N
/(%) "0 /am 1%

. L 20
Materials o ‘
1) /nm

B '
©002)  po

QCF-1 2534 0.3512 4.040 2.016 43.76 4.58 3.82 5.717.3
QMCF-1 2554 0.3486 2.740 2.940 43.32 1.98 8.83 8.418.2
QMCF-2  25.64 0.3472 2.745 2.969 43.54 1.93 9.06 8.6 18.5
QMCF-3  26.01 0.3423 1.380 6.407 43.05 1.1814.8018.712.9
QMCF-4 26.05 0.3418 1.403 6.304 4298 1.4112.3818.414.1

M46] 25.82 0.3448 1.709 5.164 43.21 1.6510.5915.016.5

M50J 2574 0.3458 1.669 5.284 43.12 1.4512.0415.314.5
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Fig. 4 Relationship between the thermal conductivity and the microcrystalline structural parameters
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Fig. 5 Schematic diagrams of carbon fiber structure
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Tab.3 Structural information of carbon fibers via Raman
Materials D"/fem™ D/iem™  A/em™  Glem™ D'/em™ Iy I, 1, 1, I, g,
QCF-1 1185 1347 1495 1580 - 43 339 95 435 103 459 53750 0 0.182
QMCF-1 1205 1350 1499 1590 - 626 6162 1524 5197 0 0.385
QMCF-2 1200 1347 1494 1578 - 32970 113 873 27 061 140 365 0 0.447
QMCF-3 - 1333 - 1582 1618 0 16 670 0 18 790 5226 0.590
QMCF-4 - 1333 - 1583 1620 0 10 275 0 8 666 2121 0.512
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fibers and graphitization degree
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