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ABSTRACT

Polyaluminocarbosilane was synthesized by direct reaction of polydimethylsilane with aluminum(IIl)-acetylacetonate in the
presence of zeolite catalyst. A fraction of higher molecular weight polycarbosilane was formed due to the binding of aluminium
acetylacetonate radicals with the polycarbosilane backbone. Small amount of Si-O-Si bond was observed in the as-prepared
polyaluminocarbosilane as the result. Polyaluminocarbosilane fiber was obtained through a melt spinning and was pyrolyzed and
sintered into SiC fiber from 1200~2000°C under a controlled atmosphere. The nucleation and growth of 3-SiC grains between 1400 -
1600°C are accompanied with nano pores formation and residual carbon generation. Above 1800°C, SiC fiber could be sintered to give

a fully crystallized B-SiC with some a-SiC.
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Fig. 1. Schematic diagram of 2 step process for polyalumino-
carbosilane synthesis.
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Fig. 2. Sintering schedule for the fabrication of dense SiC fiber.
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Fig. 3. FT-IR spectra of (a) polydimethylsilane, (b) Al(IlI)-
acetylacetonate, (c¢) polycarbosilane, and (d) polyalu-
minocarbosilane.
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Fig. 4. #Si MAS NMR spectrum of polyaluminocarbosilane.
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Fig. 5. GPC chromatograms of (a) polycarbosilane and (b)
polyaluminocarbosilane.
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Fig. 7. TG analysis of (a) polyaluminocarbosilane, (b) Al(III)-
acetylacetonate under N, atmosphere and (c) DTG
curve of (a).
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Fig. 8. XRD patterns of SiC fiber sintered at (a) 1400°C, (b)
1800°C and (c) 2000°C.
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Fig. 10. Cross-section and surface images of SiC fibers sintered
at 1400 (a,b), 1600 (c,d), 1800 (e,f), and 2000°C (f,g) :
a,c,e,g are cross-sections and b,d,f;h are surface images
of the SiC fiber.
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Fig. 11. FE-SEM images of fracture surface of SiC fiber
sintered at 1800°C, 1 h (a,e), 1800°C, 4 h (b,f), 1850°C,
1h (c,g), and 1900°C, 1h (d,h) : a,b,c,d are interior
regions and b,d,f,h are surface regions.
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Fig. 12, HR-TEM image of SiC fiber sintered at 1800°C, 1 h:
(a) two B-SiC nano-crystal folded, (b) stacking fault
composed of twins, and (c¢) amorphous layer of extra
free carbon.
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Fig. 13. Schematic model of nanopore and SiC nanocrystal formation during the high temperature pyrolysis of polycarbosilane
derived SiC fiber (a) Pyrolysis stage and (b) Sintering stage.
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