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Table 1 Weight gain in oxidative-curing of PCS fibers

Time " Final temperatuve (°C)
(h) 160 170 180 190 200
0 0.96 5.07 6.17 7.44 9.87
2 2.32 7.00 7.61 9.98 11.75
4 2.38 7.08 8.69 11.56 12.67
6 4.40 8.41 10.45 14.13 15.24
8 4.77 9.25 11.04 14.30 15.48
10 4.78 9.4k 11.06 14.71 15.62

* Holding time after rasing to the marinum temperature
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Fig. 1  Comparison of data acquired from experiment and

theory according to different heating schedules
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Fig. 2 Time-temperature equivalent of weight gain of PCS
fibers

® Fiber samples conglutinated after thermal-curing;

= Fiber samples crosslinked without conglutination after

thermal-curing

100
80
60
40r
20

Gel content (%)

0 112
Weight gain of PCS fibers (%o}

14 16

Fig. 3 The relationship between gel content and

weight gain of PCS fibers
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Fig. 4 IF spectra of the oxidative-curing PCS fibers,
thermal-curing PCS fibers and uncured PCS fibers

a} Thermal-curing PCS fibers;

b) Low oxidative-curing PCS fibers;

¢} Uncured PCS fibers
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Table 2 Relative intensity of characteristic peaks for thermal-curing PCS
fibers and oxidative-curing PCS fibers

Wavenumber Relative intensity
Assignation
{em™") A B C
2100 Si—H 1.39 0.18 0.38
29506 ,2900 C—H 1 1 1
1020 S5i—CH,—Si 4.12 6.93 4.33
1250 SiC—H 2.31 2.36 2.13
1710 Cc—=0 0.01 0 1.1

A:Low degree oxidation-curing PCS fibers;
B: Thermal-curing PCS fibers
C:High degree oxidation-curing PCS fibers
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Fig. 5 'The relationship between Si—H reaction degree
and weight gain of PCS fibers
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STUDY ON THERMAL-CURING OF POLYCARBOSILANE FIBERS

ZHENG Chunman, ZHU Bing, LI Xiaodong, WANG Yifei
{ Key Laboratory of National Defense Tecknology . College of Aeraspace & Material Engineering ,
National University of Defense Technology , Changsha  410073)

Abstract Polycarbosilane (PCS) is the precursor of SiC ceramic fibers, and oxidation-curing process of PCS fibers
is an essential step of making Nicalon style SiC fibers. The oxygen introduced into PCS fibers seriously affects the
mechanical properties of SiC fibers at high temperature. In this paper, the probability whether PCS fibers can be
thermal-cured without oxygen was investigated . It was found that a minimal degree of oxidation-curing of PCS fibers
was necessary for their further thermal curing. Under these conditions the oxygen content of fibers decreases, and
their properties can be improved . The mechanism of thermal-curing of low degree oxidation-curing PCS fibers and the
function of oxygen were investigated . Results showed that the minimal degree of oxidation-curing was corresponding
to a 9% weight gain of PCS fibers. During the thermal-curing process, the Si—H of bonds PCS were mostly
consumed and Si-——CH,—Si structure was formed; Si—OH was formed when a little oxygen was introduced
into PCS fibers in the oxidation-curing process and may form Si—O—Si structure during further thermal-curing,
making a protective layer on the surface of PCS fibers.

Key words Polycarbosilane, Oxidation-curing, Thermal-curing, SiC fibers, Weight gain, Gel content



