#18% E3IW i) p 8 BF E= & ] Vol.18 No.3
200446 H CHINESE JOURNAL OF MATERIALS RESEARCH June 2004

B PDMS 5 PVC H AR RIS
H|%& SiC—-C &4k

RAt E AR BEA
(EBRHHERE)

B B uR-Egis (PDMS) SREZE (PVC) HEH, SR e Raam T Ruks
(PCS-P), ##i%&# SiC-C 4. 7 IR. XRD, XPS 447 & 4Kk PCS-P 5 SiC-C &
LR, GEH SHEHET T SRR, 78 PVC W3 ARE MM AT, Eit S REor o Rt
BEIAEIRBESSHF, f SiC-C SENHREERERRED 107" ~10"Q-om, 3R T RIFHLEHR

TR R A _ :
KEE  TAERRAK, RARES G, HRIRE, RkRl, REZMH :
#S%5 TB321 XEHES  1005-3093(2004)03-0295-06

Preparation of SiC—C fiber by polycarbosilane synthesized
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ABSTRACT Polycarbosilane(PCS~P) was synthesized by co—pyrolysis and polymerization using
polydimethylsilane (PDMS) and polyvinylchloride (PVC), and SiC-C fiber was obtained by melt—
spinning, curing and heat treatment process. The composition, structure and properties of precursors
PCS-P and SiC-C fibers were investigated. The results showed that a small number of short carbon
chains were introduced into structure of polycarbosilane when mixed ratios of PVC were in the range
of 3%~7% by the polymerization. The SiC—C fibers prepared by such PCS—P have good crystallization
and oxygenation resistance, and their resistivity decreases remarkably to 1071 ~101Q-cm.
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Ry, Fin, bR RERLT (PDMS) 5 BRI A ¥ A 5 S5 2 89 R BREEL fl 5 89
SiC-C #F4, HEEEA M 10° ~10°Qcm [ ZE 10° ~1072Qcm. {H2, MESINWREESS, 4
TIOR8 AL, e tRE S 2. RAERBRES FBRAKS BNk
HREREMK SiC £ 4Ehy AR, [HFEBESIHE SiC L4 /¢ MRER 4k B0 B I i PCS Ak
WEH SR SiC AEFELEFERE, BN ATESSHEIABREFTHEMNBER. TH
RBEFXHRERAFTREMNLAEY, B TESW LY PCS MER, 5INGSBLIKMARER
YT 2, T mA 40 H 2R, BTSN BREREER] PCS 2EREMN. 4
XHARA LM (PVC) TER R 5 TRt 24 B e, ik PDMS 5 PVC iy
IR BRREERE 5 I AR R EERE  RERR B 38 R, XS R =400k PCS-P(F—41 P &
PVO), A23CKHFSE PCS-P YA BATHEREL & SiC-C 44y S5 F i,
1 £ % #F &

H T EBRILEEF 4E P 5 A L Z BRI LA F, AEH A SIANE, ZEFE PDMS 5
PVC 8B HUART 10%(RESE, TR B4 T30 N, YA D3R AR R
AR, W —E WA S R HR A S, EEA Ny R TR ittt
AR N 24 S 0 o S 8 ST RS B W THER, 78 420~450 CHRIBR Y 2~10 h, R)5
RHZEER. WY A P RE LR, SR EBRNESEEEN PCS-P Eik. ¥ PC-P B
TLig B, £ Ny B THRES#ITRES 2, B RN RLE T ARG F#fT s8R
AL, bR R PCS-P AN ERT By FEASRIPHEIRE N, M 100~200 C/h
FIEEFHR R 1250 C, 1R 30 min FREER, BRBREHEIEN SiC-C 44

- ¥ SiIC FEMRIBE SIC-C HFEETERY By, AEKPARMERET/H AL 1 h
JEBH, FIEF™ YGO001 B BA7 2 o158 S0 58 A e p Hiak sl B, MIRIRARARIE 25 mm, hrffiE
B 2 mm/min, SHEARFCY 40, ARG 0 P EE N R T 4R EE.

Fl PE System 2000 FTIR £L #h 36 % 400 %2 7 41 B9 2050 6 1%, KBr F 7, i 038 B 4000~
400 em™%; i HZS 114 RS MBS ARKESEDL (VPO) il PCS-P WY&, B NHE
#%; I 35E Waters—244 BB FORAR IS, W& PP SRS & A% (GPC), JishAH I &k,

FfEE IMK BUE s - R TR FIREIENE St &8, Z05MRBR A (0 2
CH&H.
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2.1 REEER PCS-P MIEH

M 1 ATAE Y, FEIEE R R AR F T, B4R SRR A 4R S RLFRH PVC BB
B, YT My SR T B2RE. BR, #—38E% PVC B5I AR BGEK UM H#
KRB F R U EAE, Tz, B RN FI7E 3%~7% VA J2 3B SR
A%, 74 PCS-P B RAF I W] 97PN S M .

Bl 1K, FE PVC MSIALEIRS, Y b TRy, (HEARR TR AHY
HIAHAE, FBCE MBI Ar 0y, XS H RN TS —3. X 5 PDMS S5 ELA#
RS RBREES R R, JFEH GPC ML AXUETE, I BiHR T BRI TR i
LF 1Bl
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&1 PCS-P & RAMNSHE
Table 1 Synthesis condition and properties of PCS-P

PCS_P PVC/PDMS Reaction Temperature o /M Yield Spinnability
/% time/h /T /%

PCS-P5-2 5 2 134~143 1201 2.03 64.8 poor
PCS-P5-4 5 1 155~165 1271 198 66.8 Good
PCS-P5-6 5 6 180~184 1370 1.76 65.4 Good
PCS-P5-7 5 7 190~195 1575 1.89 65.7 Good
PCS-P5-8 5 8 205~215 1711 2.07 66.1 Good
PCS-P5-10 5 10 >370 >5000 / / Unspinnable
PCS-P3-6 3 6 180~185 1385 2.13 68.2 Good
PCS-P7-6 7 185~195 1671 2.06 60.1 Poor

* Reaction temperature: 450 *C

5 —0 15 20 3 30 26
Et / min ‘ , Wevenumber /10%cm™
1 @RE PVC/PDMS K HHIEH 2 PC-P W4 /MERE
PCS-P # GPC £ Fig.2 IR spectra of PC-P (a.PC-P3-6,
Fig.1 GPC curves of PCS-P prepared from b.PC-P5-6, c.PC-P7-6)

different mass ratio of PVC/PDMS (a.
3%, b. 5%, c. %)

2.2 PCS-P {544

PCS-P WM TR (3 2), HF&F Si. C, H, HEH CL EE PVC WE| A\ AR,
TEY R & REA N, C/Si e MLBE 2 AR HE N, X 5 3% PDMS & PVC MR BT
BT MAEAEY . W0, RS PVC B2 BEANT FHi o T4 M. 74 PCS-P
L5ME1EE 5 Bl PDMS &M PCS H4r Ml AR ZAAET, ZEE R X 3100 cm™?
AT LIE HEE T A C-H BRI R g (E 2). FELLAMNGEE Hb KSR E RIS
BT 5 AR AE R, ULHAFE P 5 R R S MR T —-CH=CH-. 3} H, AL sGig L
Si~CHj (1400 % 1260 cm™") R R IR 6 B 02 ], MR Si-H 8 (2100 cm™!) F1 Si-CH,-
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F* 2 PCS fil PCS-P A4,
Table 2 Composition in PCS and PCS-P

Sample PVC/PDMS C/% Si/% C/Si(atom) Ai13e0/A1400 Az100/A1260

PCS 0 42.42 51.47 1.92 1.305 0.930
PC-P3-6 3 43.01 48.98 2.05 1.106 . 0.824
PC-P5-6 5 43.29 48.52 2.08 1.360 0.812
PC-P7-6 7 43.78 47.46 2.15 1.531 0.777

B (1360 cm™!) IFAXTIRIGEE (W3R 2) RHH, PVC LA AR RSB Si-H 521 H R
Si-CHa— 4544 8 5 .

H T PVC Z AT 5 M8 AL HE 20, 7E8E— 25 B9 R 8 o U T2 R o B8 30 55 1 4 R B U
# 7, T PDMS fyR gl & 56T Ml KB IEHE Si-H MRk IRR A ¥, PR L IR BRER LT,
(R, 7 7 2 LR A AR R 0 SRR A TR AR Si-H 5 B B A DI S R

—CH, — CHCl— — —CH = CH — +HCl (1)

?H, CH,
—Si—H +—CH=CH— —— —Si“CH—CHZ_
l R 2

CH, CH,

REE MU N 324 F R AL -Si-C-C- 454, T8, L THRAFRE W
FERL. TELLAMEE AR TEE R 35 SRR A R AE =Py GPC Bl LB WHE 5+ FIEH e 73X —
A OIXKE, B PVC R A BB “BE R EEN T BRREERE A 2 T B 329, BB 5R SR X
RS Tk HEb, DR HERE Y FRA A PCS, B T2 T4+ K& CHs-Si-CHj
BITHIETE, B C/Si ik E 188, Hlt, B MBI AN TEM P EREER, BHESIA
W TR EMMTE. AR PVC 5 PDMS 48R, W@ nm B SIARBRER
B4 FE SR TR R RSN SRR E . ’

2.3 SiC-C #4ERYTERE

WS PVC 5IANBE S & B AMRA T EIH2FEH 1350~1800, % &4 180~210 C,
BA R Y1ER PC-P, UZ AR EIE R ST 444 1 T HRN 12~15 um # PC-P £ 4E,
EESFHETAELAEE, BEASBRFTT 1250 CHEEAHESIG T SiC-C 4t 448
JIEEVERE 5 A VERE LR 3.

T 3 FTLLE H, L PC-P R 5eIRMEk, HilB R SiC-C & 4Ep s fEFE I 7E 107! ~10'Qcm Z
6], 538 B AL EELT4E 10° ~10° Qem By B PHZRAR B B B E K. T SiC-C FEMHKBESS
BB S HH SR WG LEGSREMEEES BB EEMHERFTUREGRAR
12 HERERY SiC-C 4. '

SiC-C A 4epy T EAMINE 4 PR, MEEBIKIE PC-P HiR& BRAHE M, SiC-C A4 5%
R B, A4 C/Si E B K. RUFEL PDMS 5 PVC 3R A IR K
g PC-P W FEEFHBMERBRERG E 2R EF SiC-C &4 . %t SiC-C F-4:8 XPS
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Table 3 Preparation condition and properties of SiC—-C
Sample Precursor Non—fused Diameter Strength Modulus Resistivity
condition /pum /GPa /GPa /S-cm
SiC-C3-1 PC-P3-6 210 'C -2h 11.5 1.6 143 4.5
SiC-C3-2 PC-P3-6 210 C -5h 11.6 2.2 164 8.3
SiC-C3-3 PC-P3-6 210 C -8h 11.5 17 156 134
SiC-Cs-1 PC-P5-6 200 C -8h 10.3 1.4 121 5.9
SiC-C5-2 PC-P5-7 215 C —2h 8.0 2.6 216 /
SiC-CbH-3 PC-P5-8 225 C -8h 10.0 1.7 159 36.7
SiC-C7-1 PC-P7-6 210 C -5h 13.8 1.6 134 0.7
® 4 SIC 445 SiC-C FHEMTRAR
Table 4 Elementary composition of SiC and SiC-C fibers
Sample Precursor Si/% C/% 0*/% Empirical formula
SiC PCS 56.23 28.20 15.57 SiC1.1700.48
SiC-C3-1 PC-P3-6 55.10 34.07 10.83 S8iC1.4400.34
SiC-C5-2 PC-P5-7 53.20 34.52 12.28 SiC1.5100.40
SiC-C7-2 PC-P7-6 49.84 39.60 10.56 SiC1.8500.37

*: Oxygen content derived by minus method

HTEE R, 1E SiIC-C A4 MR M, F1EE SiC. SiC.0, 5 HR=FrsM, HEBSHH
20.1%, 29.4% i1 50.5%, X RFHLREHFAER BN ER DHUPRRY, SiC FERTHE
SiO, R, B, SiC-C ALK REMEN SAME SiC AEFE BEHZH. EH, 7 Sic-C
AEFREEWHMALZLRERE RN AL KEEEM EERE.

SN 3 B LAE H, 7E 260=35.68°, 60.14°, 71.90° &b FITJB T B-SiC By (111), (220). (311)
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Fig.3 XRD pattern of SiC-C and SiC fibers
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T AT ET I, SiC-C AR AT SRR T SiC 4, XERFHEFFHFNWLE G XTaE5HE
BRAE S RA R [, 78 SiC-C A 4Eny X St Bl b 20=26° 224 7+ A i BRI T4
W, X AR FE SiC-C éﬁké’ﬁ*iﬁéﬁ am FE AT R
WAL, TR AR B AR X S BB A L

ME 4 0, SiC-C G4 5 SiC £ 48Tt
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Tensile strength / GPa
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YR SR SR, RAEAL LB IR E S HIFLTRIRIE
AT 44 aﬁ}é@gg@ﬁ’ XEH ELE A Fig.4 Tensile strength of SiC-C and SiC fiber
YE 18 SiC-C éﬂﬁﬁ%lﬁﬁ% BT H e after heat—treatment in air in 1 h
e SR e
3 & it

JEE PDMS &5 PVC #3630 T LU A BT BES| A BIRTRRE RS 940 T4 8, BB LLIX
FRERBREERE (PCS-P) A SGURARHITHI SIC-C SRR BIF A1 22 0G5 IR L. KT e
B A A TR, JEL (3 AR RS T BB B-SIC 45 SN RLAF IOt AL .
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