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Effect of Composition and Structure on the Specific Resistivity of Continuous
Silicon Carbide Fibers

WANG De-Yin, SONG Yong-Cai, JIAN Ke

(State Key Lab of Novel Ceramic Fibers & Composites, National University of Defense Technology, Changsha 410073, China)

Abstract: Three kinds of continuous SiC fibers with different specific resistivity were prepared by the pyrolysis of
cured polycarbosilane fiber, and the structure and composition of the three fibers were characterized. Results show
that SiC fibers with different specific resistivity can be obtained by changing the curing and pyrolysis conditions.
And the total free carbon content and the ability to crystallize will no longer affect the specific resistivity notably
when the fiber is covered with an excess carbon layer, as a result the fiber will have a low electrical resistivity. The
excess carbon layer in the circular outer part is originated form the re-pyrolysis and deposition of hydrocarbon
volatiles. Removal of the carbon by oxidative treatment may affect the surface property and also promote the mag-
nitude of specific resistivity. The influence of the surface property on the specific resistivity is considerable which
should not be neglected.
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Fig. 1 ?Si MAS NMR spectra of the three continuous SiC
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Table 1 Chemical composition of three continuous SiC fibers
. Composition/ wt% i . .
Fiber type - n(C)/n(Si) Specific resistance/(Q:cm)
Si C (0]
SiC-1 51.9 27.4 18.1 1.23 (3.6+0.4)x10™"
SiC-2 50.5 28.3 13.9 1.31 (4.0£1.7)x10°
SiC-3 52.5 32.6 9.4 1.45 (2.2%£1.6)x10?
£2 =FheA4ER PSi MAS NMR 18
Table 2 2°Si MAS NMR data of the three continuous SiC fibers
1) -15 -30 =72 -107 . )
- - - - - SiC,0, / at% Si0y / at%
Assignment SiCy SiC,0, SiCO; Si0y4
SiC-1 1 0.39 0.33 0.20 37.5 10.5
Peak area SiC-2 1 0.22 0.21 0.12 27.7 7.7
SiC-3 1 0.18 0.14 0.10 22.5 7.0
SiC,O, #H(x+y=4)h Si JH Hil 4555 x > C Jsi 1/l y RN SNEER T -ans A B2 N TR NN T A 1 PSS

A O PRI AL, T C nlENS 4 A Si
R s, 1O SR AT R SIS Si R,
PL SiC,O, &5 K 0 N IR AL 7 20 WV 1% 0 SiCyy40,0, BRI
SiCy4v SiC20,+ SiCO; Fl SiOy4 &5 #y %F M 1) 1k 24 41
B 1% 43 51 A SiCL SiC 204 SiCh403, LA K SiO,.
SiC £ 4 {7 4E B-SiC SiC, 0, SiO, Rl & C PUFh
oK, it SIC 44 m b XN
(SiC)4-(SiC120)p-Si(C1/4032)-(S102)4-Cp, il 1 H
SiC,0,-C;, MITTLLHRE *°Si MAS NMR %4fs &5 4 G
FOor i RS A ik i, SR A YRR EOE b
HAERE 3. NK 3 Pl LLE W, PSi MAS
NMR #4546 272 53 B 45 R b (1) O/Si Jit 7 Lk 22 i
75 0.1 LA, 753 2 Ve Bl ar LUK R W)
. LESWE R Y °Si MAS NMR % #5153
B MR YER A RS &= 19.7at%
20.1at%F1 23.9at%. — kR PE, HH C & EX SiC
SR s IR /MR LR B2, A RS ER S
(1) SiC £F 2 B AT BRI HIBH 2. SR T bb —= P - 4
(1 B o R R B R g, AMERTL, BB
B E R SiC-2 A1 SiC-3 274k, PR A
B K 1) SiC-1 27 4 iy 3~4 =g, AL,
B BRSNS S8 SIC-1 £F G-I A PR 2] 1)
FEJRA.

WA G B B-SiC 4l A Rl B L BH R N
7 mQ-em!™, J& TR AP A, PR b Bt 2 A R BHL %
FHB-SIC &5 IHT H R fobi ok, 2R 41 s R —
FREE TR Bk A =R AT 4E g XRD K% TEM IR
R 20 NE 2@ T LA H, SiC-1 £ 4 AE
20~35.6° M UL A7 AE— S (111) &, T 1) 98 1 AT 5 e i
SiC-2 K SiC-3 £F4EAE 20~35.6°. 61°LL K T2°#[ 4T
WIS S T8 T (111)4 (220) (311) & TH 19 B-SiC
OB RT ST SR SiC-1 ST 4EFEA ok & B
AW AR er e, 1 Sic-2 K SiC-3 £ 4kl B-SiC
AT 4. B 2(b, ¢, d)FT/RINEF4E TEM B3 AT
DL 3[Rl e 45 5. 3ESE SiC-1 214/ HRTEM T
R ZEWE 20 R R, M SiC-2.
SiC-3 14k i (K 2(c,d))H o] LA ¢ 3] )& T
B-SiC Tl fn X 15 TG & TE X FL A7 I 2544

SiC-1 £F 4 1) = B R PR R 2 (124 O JR
THINSI-CHAR G, SiC 45 il 8 ™ B . 5T
96 UK AR B AL VR & 1 Si-C B R R R Ok U,
n(Si):n(C)=1:1 M4l SiC P&k & 1 &5 Fh i &
~1000°CH N O %5 2% 5 T 51N Si-C R &R 5, K
ffRREH C =AM, #HEAM C M IIERK,
kAL SiC W& bl R . T SiC-1 £F4Eh
H~18AWt% EAE FHA 5 0, J“HEHMER T B-SiC

=

#*3 BHKITEHE
Table 3 Free carbon content data of the three continuous SiC fibers

Fiber Formula “ Formula ? ACy Free carbon content /at%
SiC-1 SiC 230061 SiCg.6700.67 0.56 19.7
SiC-2 SiC;3100.48 SiCg.7500.50 0.56 20.1
SiC-3 SiC 450031 SiCg.7900.41 0.66 23.9

a-calculated by chemical analysis; b- calculated by *’Si MAS NMR
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Fig. 2 XRD patterns (a) and HRTEM images of the three continuous SiC fibers (b) SiC-1; (¢) SiC-2; (d) SiC-3
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Fig. 3 AES depth profiles and survey scans of three kinds of SiC fibers
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Fig. 6 Gas evolution during heat treatment of the cured polycarbosilane fiber
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