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ABSTRACT Comparative studies on the thermal stress and strain for polyacrylonitrile(PAN) pre-
cursors before and after modified during thermal—-oxidation stabilization process were performed, for
testifying the improvement of homogeny of structure of PAN precursors which were modified by using
KMnQO4. FT-IR, WAXD and EA were employed to characterize the effects of modification on the
structure and properties of all fibers. The results show that there are direct relationships between
thermal stress and strain and structure of congeries, chemical buildup and reaction of modified fibers.
The stress change resulted from chemical reaction for modified precursors appeared ahead about 20 C
and the thermal stress of fibers in the end of stabilization process increased about 25%. For the same
pre—load, modified fibers shrunk easily and elongated difficultly. For the same stretch ratio, modified
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fibers displayed an increase of 7.8% in the orientation index. Modification contribute to preparation of
high—performance carbon fiber.

KEY WORDS organic polymer materials, polyacrylonitrile, carbon fiber, chemical modification,
thermal-oxidation stabilization, thermal stress and strain
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LI AR 4N 3 K BIAEIEILRA %, tRiCRBEL4E U LR AL R HHR: P
(AN): X T 8 (IA): TREER IS (MA)=92.8:1.2:6.0. L3R PAN G442 5% (RBAE) B
KA TR S B BN AR BR ST A 2, AR RS 4E K.

TEZ B i b B T AL TR, A RA TR, RAOEBETE 50~350 T
BNES, ZKHEX 1 L/min, FHRE#HE R 2 C/min, 5 C/min, BELHHHFH]H 10x1073,
20x1073, 50x1073, 100x10~3, 150x10~3, 200x10~3cN/dtex.

Bl YG-001A 7Y 82258 S & £F 41 S1 2 4R, JEBE 20 mm, A4ERIHEE 10 mm/min,
483% 30 cm/min, SREEN 50 ARBLKT-HE. #H 60SXB RILLIMEH U E L 4 LLS1E
i KBr BFEEEE, iM% 4 cm—1. RF Vario EL BITEMTY, 4 RBRMKEHE. FEIE
Bk 5 VU RAL BT ) B 25 B AR B AT IR, 7 (25+1) CTARE 4 h FI B SiRHE
BREGEE. F 2037 B X STERATSHUAMT A R AR, CuK, ST4R, Ni 383, 1 A=0.154178 nm
& WAXD, B $53: f=(180°-H)/180°, R f ABURIHEE, H HEAHEAE 20=17° L7754 H
B, BERT: Lua=K)/Beost, R L AR RF, X WS X FHLEEK, 0 HAT5 A, 8 Wi
HIEHEER, K FH%0.9.
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A 1 BFR, TERAFERIR, Bt PAN G4 5 REES 4R N 1R, BABEAEE.
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YT PRSI, T BERG T ShAE IR, TEX — I B S KRB R T RS 4.

REUELF A R S 2R 7E 160~200 C 2 TRE# S, TBHLF4E K #5 7 i Z&N BuE L7t
XFRIARUHEL B 200 CHULFRRAEMER, RE BN SAAH. TBEA4E K B2 KN
M 175 CRIFHE T, RAGE SR BEBR UM BRI 20 C, FF HRMAEREAR. i
HFAER b RN, FITAE TR, AR T S4ERERaRE.
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Table 1 Structure index of sample U, K and their pre—oxidation fibers

Orientation index/% Crystal size/nm Proportion of atom on chain element

Fiber U 82.6 7.31 C3.00H3.13N0.93800.125
Fiber K 84.7 7.12 C3.00H3.11N0.938 00.214
Pre—oxidation fiber of U 69.3 3.83 C3.00H2.36No.908 O0.296
Pre-oxidation fiber of K 74.7 3.45 C3.00H2.63N0.91200.308
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Table 2 Properties of sample U, K and their pre-oxidation fibers

Fiber Density/g-cm™3 Tensile strength/GPa
U 1.1971 0.66
Fiber U and its’ 250 C 1.2788 0.36
pre—oxidation fiber 270 C 1.3657 0.32
300 C 1.4489 0.30
K 1.2128 0.58
Fiber K and its’ 250 C 1.3343 0.34
pre—oxidation fiber 270 C 1.3891 0.31
300 C 1.4737 0.28
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XRE A, YRR B, R EER
EREFENBRBRENSRS RS FEEMFE—
$A5 i, LRI B, SR A 3SR S R4 T
HRE2RAE BRI, MHsES%E K Bk
b2 RN ETH, HES ], B stEsd4 K
HWBEEK. BE - NAEMBHE AT
X B R AT B R VAR IRE, SRS
4 K 24 175 C, REHEL 4N 195 C. XHLIE
BT, BtEEr4E K py4b 2 SO AR 0538 B B AR B
LA 4EH L) 20 C.

TEBROHT, REEAE U FBEA 4
K ¥, B4 4% K fRERE/DN. JHE

F&, EYET R RS K 25, HBAERHAREIEA 4R 2.5% (K 1), ARAHA.
Bk R B, BSR4 K IS AR ILRBEA LR, FCBER, BR T BRKIHFR
FEALSCHR A, S FEERNITERER, REHLM. BEA 4 K MRVBA/D, mRFH R s Z M L,
T AT LA DN EE KA 5K 7, SRS BRI A B, BEMARE R T R BE LA 4R B 16 B R B

20

10t

OF

Strain/ %

.10.

20}

@ U20x10”cN/dtex

© U200x10°cN/dtex
® U150x107cN/dtex

L © K20x10”cN/dtex

0 K150x107cN/dtex
® K200x107cN/dtex
1 1

0s

Fig.3 Strain of fiber U and K in different load
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Fig.4 Stress of sample U (a) and K (b) in different pre-loads
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