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Effect of Heat Treatment Style on Properties of Graphite Fibers
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Abstract Effect of twice step heat treatment on mechanical properties and microstructure of graphite fibers was
studied ,and the skin-core degree of graphite fibers was analysed by Raman spectroscopy. The results found that twice
step heat treatment contributed to increasing the tensile strength and volume density of graphite fibers, but showed less
effect on tensile modulus of graphite fibers. From the results of Raman spectroscopy, we found that the surface graphiti-
zation degree was lower,the inner graphitization degree was higher and the skin-core gene was larger by twice step heat
treatment , which meant that graphite fiber was more homogeneous. Twice step heat treatment was good for inreasing

compactness and homogeneousness of graphitize fibers,which was the reason for tensile strength increasing.
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0 3l A1 S AL BT RS L, DL 23 20 A B A7 SR 4T 4

FARE P B o 1 R 2T A ) e PR RE AR Sl 2 SR AL
W —, R, — RIS N, A BT miia
SRl E  TESPER I B o i [R] N, B Ao BE 22 W T
W o AT B e A 2% 2T 2 S AR A ) [] P 97 1 o i
SR RE AT 3, B 2 i e Mo i R SR AT S0 O T AR A
Z—o VIMEZRMUNT T Bok 52 & 41 S 1 4E A
SRPEL AL IR B SRR R, IO, &
RE KRS R B A [ IR A B B o B
A AR EE A T R, 7E 2 000°C AR A7 85 2 2 1Y $iE
fifsi B2t Bl i, AR SR AL R o 2 AT, TR
PRAFHALASRIE | i oA WL AH

ARG 4R BN Ak A BRI 7 A58 i vy i AOTRLEEE
75 0 W A0 58 AT S8 2T 00 1 54k R AR S —20

Wk B 3:2010-06-23 5 f& 71 H 11 :2010-08 —24

PLAH PR RE A2
1 %
1.1 F#t#
[ 77 T300 BT, BOVUZH AT ATAE S5, R i D
SR 1T 28 3" 40 HsAkRE AR 1,
R1 T300 BAFHN I FIERE
Tab.1 Mechanical properties of T300 carbon fibers
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FEfgns  PIfPSRE/GPa BRPERIE/GPa HHE /g cm™
1* 3.62 208 1.76
2# 3.67 209 1.76
3* 3.45 210 1.76
4* 3.55 213 2.76
1.2 8%



(1) 1*—4"FE 520 HI7E 1 600-2 000°C 47 Ak 2 |
F AR R PR B e TR BE (1 B 3 o AR A 3 24k
WAe LHEAT) , AR LR 22 R AL A K AT I
A HAS IR 20 s

(2) LACL) Al B35 (1 800°C ) Xof 1¥ RS HEA T2
FEAPANIR 1588 20 s, Ao A BRE hE AR AT

(3)F 171 AL VERFATHE ML, 7E 2 400°C , AN [F]
AR 8 20 s, Hil 53— HAb FRFE i B2 A1y
MDA S A2,
1.3 AEHERETNR

A1 SR L AERY PR SRR $ GB3362—82
AT, R H AR S B AG—1 BUJT RERS RL 5L 56
Bl BEERRIRL,
1.4 SR

Raman #5765 [ 79 HR800 EUGHEAY | 4T,
PL514.5 nm A “BOCEONICE IR . JEiEEEE Olym-
pus 5T, R R W U T 50 5Bk I, I
SERTA AR AR XGRS OGHEATARLIE . S, f
I#5.2 mW, FRUAMIREE] 30 s, OGTERE S T 10 AR
H2 pm, AR 1.6 em™, S BIHELFHERY T
T AR 1T 4T Raman 505, B84SR A 2 = AREF
Yt WOFME , I LG R origin 7.5 PFM,,
2 HBR5He
2.1 RBERLEBEASFENFEHENTHNE

L1 2 SR 2 A or A 5 2 il AR Ak BT B8 T 1
AR, AT LA, PR TAT 52 50 Y 25 5 A
[v], Bifi 2 A A B B ) T i, A B 2T 2 1 o e i B e
R (1 800°C iAF Fefmi ) , T TR 3% 5 LAY OF
R FREARMLA ) B R O B A BB AT 2 ir
AR B i AL AL B B2 TRl 2 B, 5 T300 Ak £F
Yk (PSR 3.62 GPa) AL, BIE 1 800°C AbFE /) A1
BT YRR PLHIGR T (3. 55 GPa) LI —LL

3.6
+1#
351 . T
—A—3*
] | —v— 4
@ 34
% 33r1
Fiin
B 32t
3.1r

1600 1700 1800 1900 2000
ALEREE/C

1 A7 SR 2T 2R o 38 A T 38 7 vy 7 A LA
Fig.1 Change of tensile strength of graphitized fibers as heat

treatment temperature increasing
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Fig.2 Change of tensile modulus of graphitized fibers as heat

treatment temperature increasing

2.2 —HMOLHAERBEENRMEREXTE

] 3 JE—20 RNy A5 b BR A A B8 2T i A i B Y
XFE AT, AT LAE Y [ SO FR RS 2 400°C , FliE
AR AT, — 25 RN oA A B ) A BR 2T 4k ) T
SR BRI R RS, AR &M T, 52t
BRI AT AR LT HEAH L, o025 A B ) A B T Y fi Ao i
R, ULHZe o) 20 A BRAG R B8 2T i hr fif
5 B IR PR

205 %

[ o]
[ ]
W
!
!

hifH5R BE/GPa
N
/‘
//‘
p -
|

N
=3
O
//'
\
.

235 2 3 4 5
BERERI%
B3 —25(B2) Fsr4 (A2) HAb B 47 SR LT de i
5 B A 5 L

Fig.3 Effect of heat treatment style on tensile strength of

graphitized fibers
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Fig.4 Effect of heat treatment style on

tensile modulus of graphitized fibers
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Fig.5 Effect of heat treatment style on density of

graphitized fibers
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Fig.6  Effect of heat treatment style on surface graphitization

degree of graphitized fibers
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Fig.7 Effect of heat treatment style on inner graphitization

degree of graphitized fibers

P 8 Sy — 2B 53 A0 F A B A7 55 2T 4 e e 5 A A
FERIXTLL, W LATE Hh | B 22 (AR R A 1S Pl 21 4
Y R (AR AU AN ] 328 FAAE BE A7 S5 27 4 1Y
R AELB M, M — 20 PAb FAT SR LT LR RY Ry fEIN SE

5 —



/NI R A B, AR TR S R A BT — 2B Bk
AT SR LR Ry (W /N T3 AP IAAE A SR 2 4
X UL B 7320 AR BRAT R AR A7 S 2T 2 19 B2 R 254
FERE, A1 S8 2T 4E RO S RE M DA AE (A3 2T i
FIPN AR PR R BOR TR, 752 PRl S A v A A
[ BRI B2 A7, A A £ 4 v i A ] 9 52 H Ak 7 L 1o
J12% | T A5 47 4 v 400 0 8805 AR 1 LR R R 3
e PICTE— € Y RN, A7 S22 B B2 BN A R e
I, B ey, AT fo ik E B 355 I T A R 41
SR LT YENT Ao L ) 7 M 4 R AAT A R

0.56 F
054 = B2
052 A2
0.50 - "
0.48 |
o .46 | /
0.44 |
042
0.40 |
0.38 — s s : -
B RER/%
B8 —4(B2) Mo A (A2) A B SR AR 4 fi 44
TREL AR L

Fig. 8 Effect of heat treatment style on skin-core degree

of graphitized fibers
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