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Will present a seminar on

“DIRECTED ASSEMBLY OF

3-D PERIODIC STRUCTURES USING COLLOIDAL INKS”

3-D periodic structures with feature sizes of ~ 100 mm were assembled by printing highly concentrated colloidal inks in a layer-by-layer deposition scheme.  Gelled colloidal systems are known to exhibit finite elastic properties (e.g., yield stress and elastic modulus) that scale in proportion to the solids fraction and inter-particle attraction.  A poly(electrolyte) dispersant was used to formulate concentrated (~50% solids), stable suspensions that were subsequently gelled by a pH reduction.  These gels displayed Hershel-Bulkley rheology with a moderate (~5-20 Pa) yield stress and high elastic modulus (~100 KPa).  When extruded through a 0.2 mm diameter nozzle, the gels shear thinned to facilitate flow, but quickly re-formed their structure and elastic properties after exiting the nozzle.  This behavior resulted in the ability to create 3-D periodic structures with self-supporting spanning features by depositing the extruded ink in a robotically controlled pattern.  Shape evolution measurements of spanning elements were used to probe the relationship between gel strength, deposition speed, and shear rate profiles in the nozzle.  These observations revealed that the colloidal ink adopted a rigid (gel) core-(fluid) shell architecture upon extrusion, which simultaneously facilitated bonding and shape retention of the deposited elements.  The properties of structures formed by this method will be described for hydrostatic pressure sensing applications.
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