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Preparation of the Boron—containing Alumina—based Continuous Ceramic Fibers
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Abstract  Aim at the urgent requirements of alumina—based continuous ceramic fibers, boron—containing
alumina—based continuous fibers were prepared through a sol-gel combined dry spinning technique. The effect of the
content of spinning additive on the spinnability of the sol and the evolution of the phase composition and
microstructure of the fibers during the ceramization were investigated. The results indicate that the gel fibers is
lengthen up to 1. 8 km can be obtained with the PVA content of 1. 5%. After ceramization, the ceramic fibers with the
uniform diameter of 12 to 14 wm can be formed. The fibers obtained at 1 000 °C are composed of the crystalline y—
Al,O; and amorphous phase. These fibers exhibit high tensile strength and modulus up to 2. 0 GPa and 149 GPa,
respectively. After calcined at 1 100 °C for 1 h, the fiber still can retain 93% of the original tensile strength. The as—
prepared fibers show great potential in the area of aerospace and advanced manufacturing industry.
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Tab.1 Relation between the PVA content and the
spinnability of the sol

Cpyal % L/km Cpyy 1% L/km
0.1 no spinnability 1.0 good/~1.3
0.3 poor 1.5 excellent/~1.8
0.5 good/~1.0 2.0 excellent/~1.5
0.8 good/~1.2 2.5 poor/rebound elasticity
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Fig. 1 SEM images of the gel fibers’ surface and cross section
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Fig.2 TG-DSC curves of the gel fibers and XRD patterns of the fibers calcined at different temperatures
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Fig. 3 SEM images of the surface and cross section of the fibers obtained at different temperature
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Tab. 2 Typical characteristics of the fibers calcined at
different temperatures

t/°C D/pm crystal size /nm" R, /GPa E /GPa
1000 ~14 <10 2.0 149
1100 ~13 10-20 1.55 104
1200 ~12 20-50 0.45 45
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Fig. 4 Tensile strength of the fibers as a function of

the calcination temperature
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