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Agglomeration of Ceramic Short Fibers in Fabrication

Process for Fiber Preform by Electrostatic Method
Tomohito ITOH* and Fukuo Gomr*
(Received May 31, 1994)

An electrostatic method of fabricating a unidirectionally-oriented ceramic short fiber preform
has been developed for use in the production of Fiber-Reinforced Metals. In this process,
polarised alumina short fibers by application of dc field in insulating liquid (CFC-113) are aligned
and agglomerated with one another along the field direction. It is already reported that the
agglomerations with aligned fibers improve the orientation of fibers in preform. In this study,
theoretical treatment of the interaction between two induced dipoles on each fiber under an
electric field has been first presented, then experimental observation of fiber agglomeration in
the field has been reported. The equivalent multipole moment method is applied for the analysis
of the electrostatic force between two fibers. As the result, the electrostatic force is effective
in the vicinity of fiber, commencing agglomerations above a certain fiber density. Microscopic
observation shows that the density of alumina short fiber for forming agglomeration is above

7x103g/m3. Also, in the preform fabrication process, the optimal condition of fiber density
(103-10% g/m3) for fabrication of the preform with better fiber orientation is estimated.
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Fig. 3 Two fibers oriented in the field direction.
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Fig. 4 Dielectrophoretic force exerted on another
fiber around the central fiber.
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Fig. 5 Agglomerational motion of two fibers in the
field predicted by dielectrophoretic force.
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Fig. 6 Agglomerated alumina short fibers in dc
field.
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Fig. A-1 The potential at P(#, 6, ¢) produced by
a point charge Q(#’, 67, ¢’).
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