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Abstract: The performance of carbon fiber precursor determines the final performance of carbon fiber to a great
extent. Few defects, fine denier, high orientation and high purification are the basic requirements of high-per-
formance precursor. The orientation degree of precursor largely determines the orientation structure of graphite
like lamella formed during the pre oxidation and carbonization of carbon fiber, which will affect the final strength
and modulus of carbon fiber. Therefore, it is of great significance to prepare highly oriented carbon fiber precur-
sor. This paper focuses on the preparation process of highly oriented carbon fiber precursor, first analyzes the
importance of highly oriented precursor, then summarizes and analyzes the influence of spinning method and
drafting process on the degree of orientation in the precursor preparation process, and introduces the calculus
nano stacking method and the preparation process of highly oriented composite fiber precursor. It is pointed out
that high-quality primary fiber and precursor with stable orientation arrangement are the key to the preparation
of highly oriented carbon fiber precursor, which is expected to contribute to the research on improving the orien-
tation of precursor and then improving the properties of carbon fiber in the future.

Keywords: Carbon fiber precursor; Degree of orientation; Process improvement; Composite fiber

Y %5 :2022-05-17; 18 [E] : 2022-08-02
HEeWB :HFX AR EEL W EBH (52073012)
TEBR A T A998, B FEEM LA, FEMR 0 R EWEL G EIN T 5% . E-mail: 2021210347 @ mail.
buct. edu. cn

BB R A E M (1980-) . 20, 4%, REM R 5 ) N REWFEE G RN T.J7 ik X% £ . E-mail: tanj@mail. buct. edu. cn
doi:10. 14028/j. cnki. 1003-3726. 2023. 03. 004



3 TR P AR < v T R il 2T 4R 22 1 o TS WS HE R + 311 -

SR TR M s Rl £ 4 5 B A 90 00 LR K
A 58 45 P A B G ELAT R R IR 3 o L A K
BLER A5 L B S5 ATl ) 2 3R A T R O
JUAF [ = A e 21 4 L3R4S T 2 i M it e A 7=l
B CHOR R T HE )T 5 A A A T A T
A NHE H A2 A5 5 A 7™ v 1 RE ik 21 4 IR SR 2 T
230 R T A Tl K R E A,

IS B 2T 2 90 00 R PERER H T R 22 33t
e i > A0 B v HRUIRD | g 2 R B e A R
e P R SR 2 1 B A SR T vl i 2 B g JE AE AR
REERE L E T 2F 4 e A AL | i Ak 1 22 2
281 85 7 J= B B IE) 32 52 TR0 Bk 21 2 g 28 114 58
JEE FASE i LA o) g i BT A Ji 2 o ) A o E
i £ 24 16 S B o T e M D 22 o g EEOR A TS
2 T8 A ez ik e vh AN TR A 25 2207 s I 25 2
R P 97 22 T2 AR 2 A RO 51 T I 22 57 1 ik
1), 75 A [F) B 1) 3 (¥ JiE 227 {33 A 3 5t 45 4
T2 T Bl 4T 4 D 22 T BE AT PR, ESE R B L A
Yoz BRI — 2 n] LS| 5 B A R R 2
1o JEL 22 L 1 — o T i

TERE SRS b, A SCo B 1 il 4 i 1) Bk 2T 4
IR 22 (2 ZR0d 1A JLAR SR [E N ABIE 5T 2
TE 52 i J 22 W) B2 b i T 20 5 Ot R A0 4 1R Y
22 120 b A MR BE 4 v T 1 DA AR G5 22 A5
SERERE LA # v ) S G T G IR 22 (R T i R
1 BB i)l 2T 24 it 22 ) B (RO 5 1 BT R G

1 ReRmumT 4N EE S

WA R AT e S 2 —E TR A
A e BE ) B2 A BB R SR AN H L AT A 8 AT
LAY 35 £ 4k i 05 1) A 5 HE 57 TR 27 2 Y 245 4 2
R 22 (L ik . Lu 57 BF58 T PAN BREF 2k 1%
WLZE A 5 P R 22 18] H) OC 2R, 4 SRR WD ik 21 2 1 1k
RE 32 B A2k 21 2 v Bl L A0 At e B 1) 52 0 1 BE
F4 B T U0 DR el ot 1 BB 1) A 2 A DA R Bl L A A7
T T Bk £ AE AL A ol it B, R AT 95 22 v il 22
T8 o DRI AR AR g BB 1) 1Y il 22 2 o 5 G e ik 47
e ATHE, RO R R g 2 AR R A B
B A A7 3 S mt 22 LB AR, i A A TR I &5
PR I 22, 3 5 47 2 63 | 28 o B 2 R AE T BL
T T IR 22 1) 1) 45 He) T Bk 2 4 1R 8 7 A B B2
45 R AW It 22 1) BB 1) 2 g, P i 9 ik 2T 4 Y
A S AR ] B R P A R T e B Ji 22
o ) i P Bl 2T 24 e 2 14 o 1 AE B R, k2 il T

I e BT JB 22 1) e £F 2 T B BE K, Ho A B
OARERBURRE L. DL KA S0 R L, diBoR,
Wang 45 F 5% T 22 1 B 3of 50 460 A aof 22 vl sk 27
A S5k 5V BE A 5 0 38 5 X A TR e B e 41 4
Jit 22 FEAT FE AL L 25 2R 3R T I fi) 38 g 0y D 2 A T
S e v AT HfE 22 1) 45 A A R T 3R
FBE SR A JEA T R BL I A RO ALV, R,
eI 22 w8 b T 4% e i 22 B 9 07 3% 2 H AT
PR AT EVERE R R R 2 —

JUETEYS 22 5 e v o $2 il 22 0% B 1) JEE X e
YR A PERE o> B2 (H A B AL AR p,
TGS B2 A R O R TR 2 AE R
IR 3o o R A A N At AR L TR A I RCRS A T
T — % WY IR KE R 5T T T o0 1 #Raz gl 2208 &
A AR BRIV AR T figp B ) e o X 2 Wl R A1
Ji 22 19 W 1] JBE L AN R TR R i BT BB Y B 4T 4
e PR A I e v I 58 A B AR T B BF ST AR 2, 491
UNAE P AR A A i v S — S A LA R LA 280
55 JE 22 11 gk BB 1) A0 P LA B v JB 22 () B g JEE S
(LRI 5E 2 T I 38 iy 1) D 22 TSR Al o R
Hh i 22 ¥ 45 i BB G S AT R T B AR A AT
JP AT A PR AL AR P AR B B A R
L e ) i D 2 3o R AR e i 22 B 1) B Y [ s
i B I ARG i 22 A T A A 2o A P 0 A BB Xk T R
i 47 4 9 PERE B AT B R

2 SHREELHEIZHRHKRE

2.1 HATZWNFRELEEHFRER

T o e ) B R AT AE D 22, e AR S 2 05
LR b H A Bk 2T 4k I 22 1 9 22 07 1
BT R R R R %, OF
AU SR I s T N I DL K o T IR I v o
# T PAN Ji2z  JF R Z R R AL T B T E A
ZIE2E 5. SR ZE R R WL Rk g 22 ol T
2 M LAR /NN 95 22 WA W% 22 T8 v T 2 19 3T U1 ) 1
BRI A 21 Y 235 b B2 R o) 72 8 20 T HOR WA
Fofr o AP 3 | T I 30 vk LA R T 3 2k 1 45 1 0 A=
Yt AMEM T 2)5, 0k 1 Frs , i IR
22 WY B BE AT — E 1Y 28 S X B B A R A
A EOIT DR, 22 Al 2 05 B9 Dt 22 3 L AR BEAT T
—EFREE RARER . B W X R TR i 2
2675 1R I IR BE I 97 22 W9 ) LR £ i B Tm) 2
8T TRk BB 95 22 46 2 J5 1 22 fift b oal LS



- 312 - B T o i

2023 4

P TR R Y A R A A (A5 B I ) 22 B
L)LY i 22 Hoag BRI 1Y 43 B R ) A DX
i, Li %500 SR FHAR [ 04 2 22 B0 40 9 8 3 L T
W Wk DA M BE RS 1 2 22 ) %5 T PAN JR 22, 538 i
XRD 7i1 56 &l 43 7 T 55045 3] e e 97 24 () B ) [
TR 0. 93, T W% 1k 19 B K728 0. 92, 1B 5 )
22 BB R F o 0,90, DL b g6 SR I R 22 ) &%
TRV Y7 22 45 B 00 A A A B 1A JE B b i & ad
LR QA T2 5 L BRI S5 22 1 2% 0 D 22 B ) B
ER/S o8

;E 1 bEﬁjL?%E@éﬁﬁElﬁf«}jgfzo’

Table 1 Crystallization behavior of primary fiber samples™”
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