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Abstract:

compaction of viscoelastic powders is an important process in food,
pharmaceutical, ceramic and detergent industries. This research work aims
to make compaction of viscoelastic powders more mechanistic by relating
the microscopic phenomenon of contact area formation during powder
consolidation, to the macroscopic compact properties, viz. density and
tensile strength. Pharmaceutical (MCC-APAP) and food (Soy protein
based) powders were selected for this purpose. Variation of compact
density and tensile strength of MCC-APAP mixtures was studied as a
function of compaction pressure, drug (APAP) and moisture contents. The
maximum viscoelastic contact area between two particles was estimated by
combining viscoelastic properties, compaction pressure and time. Semi-
analytical models were proposed to predict the density and tensile strength
of compacts made from each powder, as a function of total viscoelastic
contact area in the compact. Thus, it was shown that contact area takes into
account the important raw material and compaction variables of
viscoelastic powder compaction.

Application:

This research provides a mechanistic understanding of viscoelastic powder
compaction which is central to several industries. It is also expected to facilitate
designing new soy-powder based compaction products that can be used in
nutraceutical/tablet manufacture.



