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Abstract:


[bookmark: _GoBack]Many types of manufacturing processes involve powders and are affected by powder behavior.  It is highly desirable to implement tools that allow the behavior of bulk powder to be predicted based on the behavior of only small quantities of powder.  If the powder can be well-characterized, it is possible to improve the processing performance.  In this work, an enhancement of the centrifuge technique is proposed as a means of powder characterization.
This enhanced method uses specially designed substrates with hemispherical indentations within the centrifuge.  To test the viability of this method, simulations of the momentum balance at the substrate surface are performed.  These simulations predict the particle removal efficiency as a function of the centrifuge rotational speed that then can be used to determine the particle size distribution and surface roughness effects.  The simulation results demonstrate the capability of the enhanced centrifuge technique for powder characterization.
Insight from the simulations suggested that the effects of particle properties could be combined into one adjustable parameter, a modified Hamaker constant.  The development of the models used in the simulations provided the framework in order to determine the modified Hamaker constant.  This modified constant is indexed to the size of particles in the powder and it effectively represents the effects of the shape, size, composition, and topography of the particles when describing powder performance.  In this manner, the modified Hamaker constant can be utilized within powder processing models to incorporate the properties affecting powder behavior and lead to better optimization of powder processing.
