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Research on the Air Curing Kinetics of Polycarbosilane Fiber

CHENG Xiang-zhen XIE Zheng-fang SONG Yong-cai XIAO Jia-yu
College of Aerospace and Material Engineering National Univ. of Defense Technology Changsha 410073 China

Abstract The air curing kinetics of PCS fiber was investigated by multi-curve integral method of thermogravimetric
analysis. The PCS fiber was obtained by melt spinning of PCS which was synthesized at high temperature under high pressure.
The results show that the apparent active energy of curing reaction of the PCS fiber is about 60~70 k] mol. The relationships
between the mechanism functions and the curing temperature were studied. The results show that the air curing reaction of PCS
fiber is controlled by the surface reaction of random nucleation and growth mechanism n =3 . According to the reaction
mechanism the apparent active energy of curing reaction of PCS fiber is also found to be about 60 ~ 70 kJ mol. As a
consequence the exponential coefficient A is about 77.64.
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Tab.1 Apparent active energy E of PCS curing process at various a values
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F a
1 1D Dy o?
2 Valensi 2D D, at 1l-alnl-a
3 Jander 3D D; [— 1—g 132
4 Ginstling-Brounshtein 3D Dy 1-2¢ 3 — 1-q 2?3
5 Avrami-Erofeev n= Ay ~lnl-a
6 Avrami-Erofeev n=1.5 Ajs “lnl-a 23
7 Avrami-Erofeev n=>2 Ay “Inl-a '?
8 Avrami-Erofeev n=3 As ~-Inl-a '3
9 Ry 1-1-a!2
10 Ry 1-1-a!?




27

B 1C min 2
13 InF a«a ~1 T 3
3 Aj
PCS
n=3
Avrami-Erofeev
Fa= -lnl-a '’ 14
3 Az y= —3897. 6x +
6.8264 13 PCS
E 70k] mol TG
PCS 60~70 kJ
mol
n=3 a=0.6
Avrami-Erofeev F «a 0.97
A 77.64
3
PCS
60~70 kJ mol
InF « 1 T
n=3
60~70 kJ mol A 77.64

=
I
-10 v 4 . L
0.0016 0.0017 0.0018 0.0019 0.002 0.0021
{1/D KA
3 PCS InF «a 1T

Fig.3 Relationship between InF @ and 1 T
during the curing process of PCS fiber

a=0.6 11 PCS

PCS

PCS
PCS-HP

1 Yajima S Hasegawa Y Hayashi J. Synthesis of Continuous Silicon Carbide Fiber with High Tensile Strength and High Young’ s

Modulus. Part I. Synthesis of Polycarbosilane as Precursor J . J. Mater. Sci.

2 Hasegawa Y

1980 15 720—728.

1978 13 2569 —2576.

limura M Yajima S. Synthesis of Continuous Silicon Carbide Fiber. Part II. Conversion of Polycarbosilane Fiber into
Silicon Carbide Fibers J . J. Mater. Sci.

2004 32 11 1352-1355.
D . 2004.
5  Suwardie H Kalyon DM Kovenklioglu S. Thermal Behavior and Curing Kinetics of Polycarbosilane J . J. Appl. Polym. Sci. 1991
42 1087 —1095.
6 D . 2000.
7 M 1995.
8 M . 1990.
9 ] . 2006 28 2 39-43.
10 J . 2006 28 4

12 Shimoo T Toyoda F Okamira K. Oxidation Kinetics of Low-oxygen Silicon Carbide Fiber ] . J. Mater. Sci.

3306.
13

]

M . 1985.

1994 3 82-86.
2000 35 3301 —





http://d.g.wanfangdata.com.cn/Periodical_gfkjdxxb200606005.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%a8%8b%e7%a5%a5%e7%8f%8d%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b0%a2%e5%be%81%e8%8a%b3%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ae%8b%e6%b0%b8%e6%89%8d%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%82%96%e5%8a%a0%e4%bd%99%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22CHENG+Xiang-zhen%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22XIE+Zheng-fang%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22SONG+Yong-cai%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22SONG+Yong-cai%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22XIAO+Jia-yu%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%9b%bd%e9%98%b2%e7%a7%91%e6%8a%80%e5%a4%a7%e5%ad%a6%2c%e8%88%aa%e5%a4%a9%e4%b8%8e%e6%9d%90%e6%96%99%e5%b7%a5%e7%a8%8b%e5%ad%a6%e9%99%a2%2c%e6%b9%96%e5%8d%97%2c%e9%95%bf%e6%b2%99%2c410073%22+DBID%3aWF_QK
http://c.g.wanfangdata.com.cn/periodical-gfkjdxxb.aspx
http://c.g.wanfangdata.com.cn/periodical-gfkjdxxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Yajima+S%3bHasegawa+Y%3bHayashi+J%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200606005%5e1.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200606005%5e1.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Hasegawa+Y%3bIimura+M%3bYajima+S%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200606005%5e2.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200606005%5e2.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%a8%8b%e7%a5%a5%e7%8f%8d%3b%e5%ae%8b%e6%b0%b8%e6%89%8d%3b%e8%b0%a2%e5%be%81%e8%8a%b3%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_gsyxb200411007.aspx
http://c.g.wanfangdata.com.cn/periodical-gsyxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%a8%8b%e7%a5%a5%e7%8f%8d%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200606005%5e4.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Suwardie+H%3bKalyon+D+M%3bKovenklioglu+S%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/NSTLQK_10.1002-app.1991.070420422.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e6%b5%a9%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200606005%5e6.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%b2%88%e5%85%b4%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200606005%5e7.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%ba%8e%e4%bc%af%e9%be%84%3b%e5%a7%9c%e8%83%b6%e4%b8%9c%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200606005%5e8.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b0%a2%e5%be%81%e8%8a%b3%3b%e7%a8%8b%e7%a5%a5%e7%8f%8d%3b%e5%ae%8b%e6%b0%b8%e6%89%8d%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_gfkjdxxb200602009.aspx
http://c.g.wanfangdata.com.cn/periodical-gfkjdxxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b0%a2%e5%be%81%e8%8a%b3%3b%e7%a8%8b%e7%a5%a5%e7%8f%8d%3b%e5%ae%8b%e6%b0%b8%e6%89%8d%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_gfkjdxxb200605006.aspx
http://c.g.wanfangdata.com.cn/periodical-gfkjdxxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%83%a1%e6%85%a7%e8%90%8d%3b%e9%99%88%e5%be%b7%e6%9c%ac%3b%e9%92%9f%e5%ae%b6%e6%b0%b8%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_.aspx
http://c.g.wanfangdata.com.cn/periodical-gfzclkxygc.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Shimoo+T%3bToyoda+F%3bOkamira+K%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/NSTLQK_NSTL_QK.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e9%95%9c%e6%b3%93%3b%e6%9d%8e%e4%bc%a0%e5%84%92%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200606005%5e13.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%af%9b%e4%bb%99%e9%b9%a4%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ae%8b%e6%b0%b8%e6%89%8d%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e4%bc%9f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22MAO+Xian-he%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22SONG+Yong-cai%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LI+Wei%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_gfkjdxxb200601005&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_gfkjdxxb200601005.aspx
http://c.g.wanfangdata.com.cn/periodical-gfkjdxxb.aspx
http://c.g.wanfangdata.com.cn/periodical-gfkjdxxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%96%9b%e9%87%91%e6%a0%b9%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ae%8b%e6%b0%b8%e6%89%8d%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%93%9d%e6%96%b0%e8%89%b3%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%ba%94%e5%be%b7%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_gfkjdxxb200302008&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_gfkjdxxb200302008.aspx
http://c.g.wanfangdata.com.cn/periodical-gfkjdxxb.aspx
http://c.g.wanfangdata.com.cn/periodical-gfkjdxxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%96%9b%e9%87%91%e6%a0%b9%22+DBID%3aWF_HY
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%ba%94%e5%be%b7%22+DBID%3aWF_HY
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ae%8b%e6%b0%b8%e6%89%8d%22+DBID%3aWF_HY
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Conference_7220704&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Conference_7220704.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%86%9b%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%86%af%e6%98%a5%e7%a5%a5%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ae%8b%e6%b0%b8%e6%89%8d%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WANG+Jun%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22FENG+Chun-xiang%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22SONG+Yong-cai%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_hxxb199801012&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_hxxb199801012.aspx
http://c.g.wanfangdata.com.cn/periodical-hxxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e6%9b%bc%e5%8d%8e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e6%9c%9d%e8%be%89%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%82%96%e5%ae%89%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Chen+Manhua%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22CHEN+Zhaohui%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22XIAO+An%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_yhclgy200503007&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_yhclgy200503007.aspx
http://c.g.wanfangdata.com.cn/periodical-yhclgy.aspx
http://c.g.wanfangdata.com.cn/periodical-yhclgy.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b0%a2%e5%be%81%e8%8a%b3%22+DBID%3aWF_HY
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9b%b9%e5%b3%b0%22+DBID%3aWF_HY
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%82%96%e5%8a%a0%e4%bd%99%22+DBID%3aWF_HY
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Conference_3206009&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Conference_3206009.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%a8%8b%e7%a5%a5%e7%8f%8d%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%82%96%e5%8a%a0%e4%bd%99%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b0%a2%e5%be%81%e8%8a%b3%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ae%8b%e6%b0%b8%e6%89%8d%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_clgc200401007&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_clgc200401007.aspx
http://c.g.wanfangdata.com.cn/periodical-clgc.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e6%9b%bc%e5%8d%8e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e6%9c%9d%e8%be%89%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_clkxygc200303014&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_clkxygc200303014.aspx
http://c.g.wanfangdata.com.cn/periodical-clkxygc.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%ae%80%e7%a7%91%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e6%9c%9d%e8%be%89%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%a9%ac%e9%9d%92%e6%9d%be%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%83%91%e6%96%87%e4%bc%9f%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_gfkjdxxb200302007&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_gfkjdxxb200302007.aspx
http://c.g.wanfangdata.com.cn/periodical-gfkjdxxb.aspx
http://c.g.wanfangdata.com.cn/periodical-gfkjdxxb.aspx



http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%83%91%e6%98%a5%e6%bb%a1%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%95%88%e4%b8%9c%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%a5%9a%e5%a2%9e%e5%8b%87%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%86%af%e6%98%a5%e7%a5%a5%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHENG+Chunman%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LI+Xiaodong%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22CHU+Zengyong%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Feng+Chunxiang%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_gsyxb200506006&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_gsyxb200506006.aspx
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_gsyxb200506006&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_gsyxb200506006.aspx
http://c.g.wanfangdata.com.cn/periodical-gsyxb.aspx
http://d.g.wanfangdata.com.cn/Periodical_gfkjdxxb200606005.aspx

