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SYNTHESES OF PRECURSORS OF Si-Ti-C-O
FIBERS WITH LOW SPECIFIC RESISTANCE

WANG Yifei** FENG Chunxiang SONG Yongcai
(Department of Material Engineering, National University of Defense and Technology,
Changsha 410075)

ABSTRACT Polytitanocarbosilanes (PTC) with different Ti content were synthesized by liquid
polysilane (LPS) and Ti(OBu)s. By using IR, GPC, VPO, TG, DTA, the composition, structure and
properties of Polytitanocarbosilanes and theie relation with Ti content were studied. From these pre-
cursors, Si-Ti-C-O fibers with 108 ~102Q-cm specific resistance were preduced after melt spinning,
curing in airand sintering in high temperature.
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1 &£ & 7 ¥

¥ Ti(OBu)s 5 LPS IRREIRLLBIR A, 7E N2 R TR, 82 PTC WAS. AMiTiE,
REXKBEBIAREE Ti BH PTC JBWE. ¥ PTC BETHIAME LB , SHIEE.
ENRGBLBHER, HHRL. DLEZTH TR L RENTHENIEN. PTC BH5F
B (M,) B9E (VPO) {U2%: QX—08 AIKHBEN, BHNFE, HTEIMHNE (GPC):
Water-244 BIEBORA @I, EHXFEHAE: B, B#E: 1.0ml/min ELKLEF: 1.0cm/min;
LLHMGIE (IR) 437 AXE%: H L 270-30 BTSN YEIEEE T, RBGEE: 400~4000(cm™1), KBr
Ef&Ef. TG DTA filE: {X8: WRT-1 RIEHRY, E5+, FHEEEF 10 C /min,
235, 80ml/min; Ny Z#, FHEEF 10 C /min . ZSHEH 240ml/min.

2 £ R 5w ®

2.1 PTC &E&BHEM

M 1 0[5, BEE PTC # Ti § BAHE, AR VIBERK, FEFEE Ti(OBu), 5 Si-H &
W48 & Y R H ST Si-Si @FEL N Si-CH,-Si a0 b 1E B 784 F RSB B R A B,
Hit, AT HELFRED, S TFESFHSHARRE Ti B PTC 55K, B Ti(OBu)y/LPS
oA B AR R PR A U MR BE. & VPO Ml 42K PTC W H FREAEE, #
1400~1560 Z[d], FEHEAE SBLTEEAE L. MA SR BBRESR (PC) BEEBRRSE PTC #
B, BERTHEBRYZERMEEHEREFESRN, EOFREKAN PTC 4, HHEAR
BEBRRL PTC Mo FRHLE PTC /).

® 1 PTC MEREMN. BEANEYS TR

Table 1 Syntheses condition and number average molecular of PTC

Sample Ti(OBu)4/LPS Temperature Time First melt point Last melt point Number average

/%(mass ratio) /C /h /T /c molecular
PC 0 460 4 110~120 180~190 1153
PTC—1 4 440 4 120~130 180~187 1469
PTC—2 8 430 4 120~130 180~195 1422
PTC—3 12 420 4 110~120 185~195 1504
PTC—4 16 410 4 110~120 170~180 1560

B 2 A{REH, BE#E Ti(OBu),/LPS WA, PTC iy Ti & BWHEH K, 5 PC
i, PTCH Si SBABKMT C ¥BHBML; & PTC ML, Si. C4BEAE
i, SHE TIiBXTHBMNER.

2.2 PTC M4H. {HMERRES Ti RHXE

B F Ti(OBu)s KEARF, PTC ?EQE@FB‘J%V‘S{Z{ETQW. B IR {EEFH, Si-H 4
(2100cm™1, 4 R3h) . Si-CH,-Si 4 (1350cm™~!, C-H HE RSN . Si-CH; & (1400cm™1,
CH: ¥ B HifRsh) MAET A/, C-H 4 (2950cm™!, M4EIRSN) 7K Wt B R R A KR,
WO L BB E, B A2100/A20s0 « Ausso/Azeso «  Ansoo/Azeso RIER N ERMIAEL (3 3).
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Table 2 Element composition of PTC precursor(in mass ratio)

Sample Si Ti C H
PC 39.53 0 40.70 7.95
PTC—1 41.46 1.04 36.82 7.42
PTC—2 41.94 2.25 37.35 7.87
PTC—3 39.59 2.46 37.34 7.97
PTC—4 40.99 2.75 34.54 7.93

#& 3 PTC WARLINGHRICHE HE
Table 3 Ratio of IR absorbance of PTC precursor

Sample A2100/A2950 Ai400/A2050 Ai350/A2950
PC 1.5533 0.3429 0.3561
PTC—1 1.4912 0.2983 0.3120
PTC—2 1.2083 0.2800 ' 0.2579
PTC—3 1.1800 0.2818 0.2483
PTC—4 1.0400 0.2809 0.2436
M 3FEH, HE Ti FEMKR, Ao
/Azgs0 {EBIR, PLBA PTC FeIR{k Si-H 81 0.08}
A, Ti BB, Si-H@mIBE. RERZPC "
BE LR Si-Si gREEHE R LR E RN, T 3
PTC {4 RABIERHY Si-H 55 Ti(OBu)e & 00|
HgEE RN EREEHE, F I ERE—R Si-
H4&. Aisso/Azeso EKE Ti SEB TR, Y

T A1400/A2es0 B Ti & BAM KT HEA R,
XEHTF Ti FERK, §8RNIEEBEK, Si-
Si &%k Si-CH,-Si S8R E HE R N W il
Si-CH,-Si &%/, T Si-CHj - R Ny

B 1 %8, &% PTC LIRER O TR
#HLsetys), (B PC K%, PTC T &
43T PC %, GPC HIZRAYE LG i BLEA

1 PTC #jgsy GPC &
Fig.1 GPC of PTC precursors
(a)PC; (b)PTC-1; (c)PTC-2;

(Q)PTC-3; (e)PTC—4

BREE. FEE PTC JEIRET Ti S RN, THLTRYTHE, B PTC ERES TR
AFINSE, BRSIESFhIi. RBEMME, ¥ PTC RIKEK &M, WHHEE.

M3 4 T[EH, PC K PTC-1. PTC-2. PTC-3 MUFHIIKIEAR T kETEIHZE 15min
P, EBIEA BATRIL 4, T PTC—4 M TCWT L EIZE 5min YT, 4 EHZKT 40mm, 3

BRI, REBLT HELER PTC 44
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¥* 4 PTC WAL LEMHRAGH
Table 4 Condition and property of PTC precursor

Sample Melting point Temperature Round speed P Continue Diameter Spinning
/T /C /rmin~!  /kg-em™! time /nm property
PC 180~190 250 1000~1125 0.3 60 12~14 good
PTC—1 180~187 250 1000~1125 0.2 60 12~14 good
PTC—2 180~195 270 500~750 0.3 30 15~18 good
PTC—3 185~195 260 900~-1000 0.2 30 12~16 good
PTC—4 170~180 240 150~200 0.3 / / bad

B 2 &¥, PTC ERGAEEASTFALER—MHENIR EREBX, PCHHBHMY
H, M PTC JLPRFHE; MEFREFAR, PCHPTCHBEEMIMK, € PTCHERL/NT
PC, PTC #& Ti B %L, HER/), JKER Si-H 85 PTC #F Ti FEEKMML, B Si-H
REALDy Si-O-Si M T EMMELMANBL, XER 3 PREMLRER.

B 3 %W, EMEKX PTC f PC MEREEARE, MUB/D. EREBRX, PTC HRMBRTE
X PC EX, MHEME PTC # Ti FBMMMBBRFREXR. KEE PTC ¥&LFES
THPCHZE, TiFERENMELITESTHES ABREEHEK, X5 GPCETRHENGAR
. BaTESTRE, AEREERK.
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Fig.2 Weight gain curves of PTC precursors Fig.3 Weight lost curves of PTC precursor in
in Oz N2
(a)PC; (b)PTC-1; (c)PTC-2; (a)PC; (b)PTC-1; (c)PTC-2;
(d)PTC-3; (e)PTC-4 (d)PTC-3; (e)PTC-4

2.3 4FHELEEEPES Ti SRHIXR

¥ PTC & PC FRY 4. DL, BiRRELEEHI&HE Ti BARM Si-Ti-C-0
T SiC 414, HANRE4EF Ti &, NFEEEMEBENEERIEK 5. 8 FHEERER
SRABRTE —NEV BB A TR, F4+ Ti S RIHEME PTC B3R EH Ti &
B M.
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® 5 Si-Ti-C-O #4f Ti SESHERE
Table 5 Ti content and property of Si-Ti-C-O fibers

Sample Ti content Tensile strength Specific resistance
In mass ratio /GPa /Q-cm
SiC 0 1.8~2.0 1.0x108
Si-Ti-C-0—1 1.35 1.5~2.0 1.96x10%
Si-Ti-C-0—2 3.5 1.5~2.0 4.35x103
Si-Ti-C-0—3 4.0 1.5~2.0 2.98x103

M 5 EFUEH, PTC IRk Ti S BRE, F4PH Ti & ]88, MMH Si-Ti-C-0
SFLERY LR 567, SFich Ti & BISHITE 0%~4.0% 2 A FT 145 3R EE % 1.5~2.0GPa |
H BB % 108 ~103Q-cm A Si-Ti-C-O £F4E. BBHE A Y& B A 77 s ik 38 4 4 i 2 AL T LA
& HORF B BEAY Si-Ti-C-O 44k, ABIRARLF 24 H R FE A H Y.

3 4 w

FE PTC FURMEH & R, BEE PTC + Ti & BAM N, KR EEMMERK. Si—H
RERBHLS, SBHESSPEAMERS. PTC EIKETE N, FHMERTFEME Ti 81
WK, Si-Ti-C-O A 4kf) LA 4k b Ti & BEIE KT K.
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