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Table 1 Si—H/Si—CH,; and Si—H/C—H ratio before

and after melt-spinning

Si—H/Si—CH, Si—H/C—H
PCS-0 0.91 0.88 0.096 0.095
PCS45 0.97 0.93 0.134 0.128
4 PCSH.LPCS PCS45 .
4 LPCS PCS-0
. '"H NMR
. PCSH  PCS45
Si—H
:LPCS Si—H PCS45
PCS9.
1.0 e
=1
0.8} -
)=
go.e-
=)
=o0.4}

25 3.0 20 45 50

35
Ig(molar mass)
4 GPC

Fig 4 GPC profiles of PCS-0 before spinning PCS-0 after
spinning LPCS PCS45 before spinning and PCS-
15 after spinning
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Table 2 Spinning ability of PCS-0 and PCSH5
(°C) (%) (m) | (pm) ( pum)
PCS-O | 220.4 285 489 19.6 +1.8|14.8+1.6
PCS45 | 141.7 225 15.7+0.5] 9.6 0.5
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Fig 5 SEM photographs of the green fibers of PCS-0 and
PCSH5
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Table 3 The oxygen content and gel fraction of the cured

fibers at different curing temperature

(%) (%)
(°C) PCS-0 PCSA5 PCS-0 PCSA5
150 5.27 9.11 0 62.69
160 7.44 14. 11 0.79 89
170 10.53 17.65 58.52 98
180 15.67 19.46 94.5 99.8
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SiC ° of fibers pyrolyzed at 1250°C
° (nm) (%) (GPa)
(°C) | PCS-O|PCSH5 |PCSO|PCSH5| PCSH PCS5
° 150 2.3 2.1 |7.72 | 11.41 0 1.58 £0.32
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; 150<C LPCS
PCS45 o ;
o 7
PCS45 PCS-0. PCS©  PCS45 .

2 PCSH



2271

7 PCS-O

; 1300°C
PCS-5; 1400C 50% o
PCS45 1400°C
100% ( 8) o
PCS-0
({0) Co, 0 ;
PCS45
SiC 1400°C
o 1500°C
SiCxO},
35  gr
&3.0f (a) PCS-0 fibers cured at 170°C
22.5/ |
22.0f & \l ]
Fisp T ’ \I\
o | |
ELO_ RT (b) PCS-15 fibers cured at 160°C \
20.5}
0.0

900 1000 1100 1200 1300 1400 1500
Temperature/C
7 PCS9

PCS45

Fig 7 Tensile strength profiles of PCS-0 fibers and PCS5

fibers after heat treatment in air at different temper—
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Fig 8 Retention tensile strength change of PCS-O fibers
and PCSH5 fibers after heat treatment in air at dif-

ferent temperature
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Study on the silicon carbide fibers from the blend of solid

and liquid polycarbosilanes

TANG Ming YU Zhao§u LAN Lin DING Ma-ai CHEN Li+u

( Advanced Materials Laboratory College of Materials Key Laboratory of High Performance Ceramic Fibers
Ministry of Education Xiamen University Xiamen 361005 China)
Abstract: A highly branched liquid polycarbosilane ( LPCS) was mixed with a solid polycarbosliane ( PCS) to give a
polymer blend. It was then melt-spun into precursor fibers oxidation-curd in hot-air and converted into silicon carbide
fibers by pyrolysis under nitrogen. It was found that the addition of the LPCS resulted in a significant drop on the spin—
ning temperature from 285°C ( solid PCS) to 225°C ( with 15% LPCS) while the spinning ability and fiber” s surface of
the polymer blend was also markedly improved over the solid PCS. Furthermore the LPCS enhanced the oxidation cu—
ring reducing the curing temperature and hence the tendency for fiber partial melting and sticking. Although the strength
of silicon carbide fibers decreased owing to the presence of the LPCS the oxidation resistance was improved. The strength
of fibers with LPCS maintained the same after treatment in air in 1400°C  and the solid PCS fibers reduced to half the o-
riginal.

Key words: polycarbosilanes; liquid polycarbosilanes; silicon carbide fibers; oxidation-curing



