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Recently, Electric Current Assisted Sintering (ECAS) has gained immense attraction due to its
efficiency and novelty. It is a powder consolidation technique that employs electric current to
generate heat (Joule effect) while simultaneously applying pressure to efficiently achieve
densification. Multiphysics phenomena involving the interdependence of electrical, thermal and
mechanical effects make the process complex. In this work, a coupled microscopic thermo-
electric model is developed within discrete element framework. In the discrete element method
(DEM), each particle is considered a discrete element, hence making it suitable to model
granular materials. Herein, the DEM model for electrical and thermal conduction between
particles employs the original conductance model presented in [1]. Additionally, the interfacial
or grain boundary resistance due to porosity is also considered in the model. The model is
implemented to simulate both electrical and thermal conduction in partially sintered porous
materials with heterogeneous microstructures. The simulation results were used to calculate
effective electrical and thermal conductivities of partially sintered porous samples. These
properties can be used as input parameters in the FE macroscopic model of powder densification
during sintering. The model was calibrated and validated using experimentally measured
thermal and electrical conductivities of porous NiAl samples manufactured via ECAS [2].
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