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Fig.1 Sketch map of experimental setup
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Fig. 2 The adhesion state on the metal mesh surface
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Fig. 3 The microstructure of a particle-chain aggregate
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Fig. 4 The interaction force of dipoles
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Fig. 5 The relation of voltage and current of electrode
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Fig. 6 SEM photos of Al,O; fiber
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Effect of electrostatic field on deposition of dielectric particles

LI Guo-feng” s WANG Zhi-giang

( Institute of Electrostatics and Special Power, Dalian University of Technology, Dalian 116024 ,China )

Abstract: The aggregation morphology of suspension dielectric particle in non-uniform electric field
was investigated based on gas-solid two-phase system. Meanwhile, the deposition of particle chains in
electrostatic field was analyzed and discussed. Experiments were carried out to research into the
formation condition of dielectric particle chains. Experimental results demonstrate that the existence
of dipole and non-uniform gradient field is the necessary formation condition of dielectric particle
chains. Moreover, porous ceramic membrane is prepared by sintering Al,O; fine powders which
aggregate into chain structures. Due to non-uniform electric field, the dispersed adjacent particles in
gas phase aggregate to particle chains, and deposit on the substrate surface and form three-
dimensional network structure of porous adhesion layer. After sintering, particle chains become tiny
ceramic fibers which constitute porous ceramic membranes on the substrate surface and enhance

mechanics strength.

Key words: electrostatic field; particle chain; ceramic fiber



