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Influence of Heat Treatment on Microstructure of Alumina Fiber

Hiroshi IWANAGA#*

The microstructural evolution of high purity a-alumina fiber (ALMAX) during sintering was analyzed. The

structure of alumina grains changed into the a-phase through the intermediate &, Y and x phase during sintering. High

content pores were found in a-phase grains by SEM and TEM observations. Their behavior was examined after heat

treatments at temperatures between 1100°C and 1500°C. A possible growth process for alumina grains was induced

from the high resolution TEM observation.
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Fig. 1 (a) SEM micrograph of fracture surface of the
alumina fiber, (b) enlarged view of (a).
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Fig. 2 TEM bright field images showing the shape and size
of pores in alumina grains.
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Fig. 3 Size distribution of pores in alumina fibers.
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Fig. 4 Temperature profile of the firing furnace.
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Fig. 5 TEM micrographs and diffraction patterns of
alumina fibers in various stages of the sintering
process : (a) the precusor stage (d-phase). (b) fiber
in the rigion A (y-phase).
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Fig. 6 TEM micrographs and diffraction patterns of
alumina fibers in various rigions of the sintering
process : (a) rigion B (x and o-phase) ; (b) rigion
C (a-phase) and (c) rigion D (o-phase).
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Fig. 7 TEM bright field image of a-alumina fiber (Nexcel)

and electron diffraction pattern.
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Fig. 8 SEM micrographs of alumina fiber after heat
treatments for lhr. at 1100°C ; (a) fiber surface, (b)

fracture surface and (c) enlarged view of part P in

(b).

Fig. 9 SEM micrographs of alumina fiber after heat
treatments for lhr. at 1400°C ; (a) fiber surface, (b)
fracture surface and (c) enlarged view of a central
part in (b).
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Fig. 10 TEM bright field images showing the shape of
pores after heat treatments for 1hr. ; (a) at 1200°C
and (b) at 1500°C.
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Fig. 11 (a) TEM bright field image of a typical grain
boundaries and a pore, (b) high resolution TEM
micrograph of the region T in (a) in which

microfacetted grain boudaries are found.
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Fig. 12 High resolution TEM micrographs showing (100)
lattice planes ; (a) electron beam is parallel to the
c-axis in the upper part, (b) electron beam is
parallel to the (100) of the grain boundary XY.
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