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Application of discrete element method for predicting particle arrangement and designing nano-patterned materials
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Colloidal methods have proved themselves as effective ways of shaping ceramic parts, especially when nano-sized
particles are prepared for device fabrication. On the other hand, nano-particles in suspension have a great tendency
to form large aggregates in order to reduce their free energy. Formation of aggregates in green bodies hinders the
advantages of nano-particles in such systems. This problem is avoidable by means of controlling a measurable
parameter like zeta-potential in the starting solution. In this work, discrete element method (DEM) is introduced as an
effective tool for predicting particle arrangement when ceramic parts are formed from colloidal solutions. Effect of
zeta-potential on pattern formation is investigated and results are compared with experimental observations
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