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Effects of die geometry and insulation on the energy and electrical parameters analyses of spark plasma sintered TiC ceramics
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This work conducts a numerical simulation to investigate the temperature and electric current distribution during the spark plasma sintering (SPS) process
using the finite element method (FEM) carried out in COMSOL Multiphysics software. The main goal is to optimize the SPS process for titanium carbide
(TiC) ceramics, with a particular focus on the effects of insulation and die geometry (height and thickness). For the TiC material, the ideal sintering
temperature is set at Y-+« ‘C. The study analyzes eight case studies, involving a base case, an insulating case, and six cases with various thicknesses and
heights, in order to evaluate the effectiveness of the suggested optimization. The results show that using insulation on the die surface reduces heat transfer
from the die surface significantly, which leads to a Y% decrease in input power consumption when compared to the basic scenario. Based on a correlation
study between energy and electricity, increasing die thickness raises the cross-sectional area of the electric current, which raises the amount of electric
power required to attain the Y- « - C sintering temperature. The results indicate the temperature distribution in the sample is more sensitive to changes in die
height than to changes in die thickness.This work conducts a numerical simulation to investigate the temperature and electric current distribution during the
spark plasma sintering (SPS) process using the finite element method (FEM) carried out in COMSOL Multiphysics software. The main goal is to optimize
the SPS process for titanium carbide (TiC) ceramics, with a particular focus on the effects of insulation and die geometry (height and thickness). For the TiC
material, the ideal sintering temperature is set at Y- - + ‘C. The study analyzes eight case studies, involving a base case, an insulating case, and six cases with
various thicknesses and heights, in order to evaluate the effectiveness of the suggested optimization. The results show that using insulation on the die surface
reduces heat transfer from the die surface significantly, which leads to a #Y'% decrease in input power consumption when compared to the basic scenario.
Based on a correlation study between energy and electricity, increasing die thickness raises the cross-sectional area of the electric current, which raises the
amount of electric power required to attain the Y-+ + C sintering temperature. The results indicate the temperature distribution in the sample is more

sensitive to changes in die height than to changes in die thickness
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