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PACS 18.2 MPa'?
PACS

17.6 ~ 18.2 MPa"? PCS B-PACS

Table 1  Solubility of PACS in various solvents

Solvents n-Pentane n-Heptane  Cyclohexane  Carbon tetrachloride ~ Toluene  Chloroform Acetone
Solubility parameter 7 MPa'? 14.4 15.1 16.8 17.6 18.2 19.0 20.5
Solubility " 107.1 123.0 142.6 172.5 164.3 151.4 <15
* The amount of PACS that can be dissolved in 100 g solvent at 25 ~ 30°C
SiC Al wt% B-PACS B-PACS-0.6 PACS
s PACS . PACS-0.6 C/Si
PACS-1.25 2 B-PACS-0.6
1.25 wt% . PCS .
B-PACS. 2 PACS PACS
PACS  PCS . PACS PCS B-PACS
PCS PACS B-PACS 3.
C/Si . 0.6

Table 2 Elemental analysis of PACS and PCS prepared from various methods

Samples Si % C % Al % 0 % H % C/Si molar ratio
PACS-1.25 45.54 37.07 1.25 3.84 12.3 1.9
PCS 49.3 37.87 0 0.48 12.35 1.79
B-PACS-0.6 46.83 37.28 0.58 2.04 13.27 1.86
BC-0.6 by calculation 47.5 37.47 0.60 2.09 12.32 1.85
PACS-0.6 47.19 36.75 0.60 2.5 12.96 1.82
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2.4GPa 2 GPa B-PACS Si-Al-C-0 2.3 B-PACS SiC Al
B-PACS 0.6 wt% B-PACS PACS
1800°C
Table 3  Spinnability of PACS and PCS from various methods SiC Al : 6 B-PACS
—— —— PACS Sic Al
Samples Aluminum content Splnmn.g rate Spinnability
wi% r/min 9.2 um 11.3 pm
PCS 0 900 Good B-PACS SiC Al
B-PACS-0.1 0.1* 900 Good
B-PACS-0.4 0.4* 900 Good
B-PACS-0.6 0.6* 900 Good .
BPACS0.8 0.8 600 Good SiC Al 1.2GPa 0.8 GPa.
PACS-0.6 0.6" 300 Moderate .
A0 oo 0 ., B-PACS  PACS SiC Al
PACS-1.25 1.25" 480 Moderate XRD 7 PCS
* Aluminum contents were calculated from compositions of the blends SiC XRD .3
b Aluminum contents were measured by chemical analysis B-SIC 3 20 36.5°
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ALUMINUM-CONTAINING SILICON CARBIDE FIBERS PREPARED
FROM POLYALUMNINOCARBOSILANE AND POLYCARBOSILANE BLENDS

ZHAO Dafang LI Xiaodong WANG Haizhe HU Tianjiao ZHENG Chunman WANG Hao

Key Laboratory of national Defense Technology — College of Aerospace & Material Engineering
National University of Defense Technology —Changsha 410073

Abstract The preparation of aluminum-containing silicon carbide SiC Al fibers by using polyaluminocarbosilane

PACS and polycarbosilane PCS blends as precursors was investigated. The solubility parameter of PACS was
determined to be 18 MPa" by dissolving PACS in solvents with different solubility parameters. It was very close to
the solubility parameter of PCS 18.4 MPa"® indicating the possible compatibility of PACS and PCS. After PACS
and PCS both were dissolved in xylene a translucent yellow blend of PACS and PCS B-PACS was obtained by
distillation. The composition and structure of B-PACS PACS and PCS were characterized by chemical analysis GPC
and FTIR. It was found that B-PACS with desirable Al contents could be obtained by adjusting the ratio of PACS Al
content 1.25 wi% and PCS.The Si—H bond content can be indicated by Ay ' /A sy en~' Where Asig an!
Ao o' are the absorbance of Si—H bonds at 2100 em™" and CH; bonds at 1250 em™' respectively. The FTIR
results showed that the Si—H bond content of B-PACS was higher than that of PACS while their Al contents were
the same. PCS with a higher Si-H content might be responsible for the higher Si—H content of B-PACS. GPC results
showed that B-PACS had a high molecular weight fraction as compared with PACS of the same Al content. The
apparent activation energy of flow for B-PACS and PACS Al content 0.6 wt% was determined by the relationship
between temperature and melt viscosity . They were 200 kJ/mol and 255 kJ/mol respectively. The better spinnability
of B-PACS was approved by spinning experiments and finer B-PACS green fibers were obtained. The tensile strength
of Si-Al-C-O fibers from PACS and B-PACS were 2.0 GPa and 2.4 GPa respectively. The higher strength of Si-Al-
C-O fibers from B-PACS might be related with the finer diameter of the green fibers and the high molecular weight
fraction in B-PACS.The SiC Al fibers derived by curing PACS and B-PACS green fibers at 1800°C in Ar were
compact and smooth while the SiC fibers derived from PCS had pores and defects. The introduction of Al into SiC
fibers may reduce the growth of SiC crystallites in fibers. The average sizes of SiC crystallites in fibers derived from
B-PACS PACS and PCS were 8.5 nm 9.6 nm and 14 nm respectively.

Keywords Polyaluminocarbosilane SiC fibers Blendings High temperature resistance Fine fibers





