Accepted Manuscript .

Journal of the
European Ceramic Society

Title: Contrasting Energy Efficiency in Various Ceramic
Sintering Processes

Authors: Damoon Sohrabi Baba Heidary, Michael Lanagan,
Clive A. Randall

PII: S0955-2219(17)30683-0

DOI: https://doi.org/10.1016/j.jeurceramsoc.2017.10.015
Reference: JECS 11502

To appear in: Journal of the European Ceramic Society
Received date: 21-2-2017

Revised date: 5-10-2017

Accepted date: 5-10-2017

Please cite this article as: Sohrabi Baba Heidary Damoon, Lanagan Michael, Randall
Clive A.Contrasting Energy Efficiency in Various Ceramic Sintering Processes.Journal
of The European Ceramic Society https://doi.org/10.1016/j.jeurceramsoc.2017.10.015

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.


https://doi.org/10.1016/j.jeurceramsoc.2017.10.015
https://doi.org/10.1016/j.jeurceramsoc.2017.10.015

Contrasting Energy Efficiency in Various Ceramic Sintering Processes

Damoon Sohrabi Baba Heidary®, Michael Lanagan, and Clive A. Randall

Center for Dielectrics and Piezoelectrics, Materials Research Institute, the Pennsylvania State University,
University Park, PA 16802, USA

Abstract

Regarding the recent energy costs and environmental concerns, energy efficient and sustainable
manufacturing processes have become important topics. In this paper, a number of novel sintering
methods were reviewed to illustrate their potential to reduce energy consumption during ceramic
processing. Three approaches: adding sintering aid, increasing heating rate, and applying electric field on
the reduction of the energy consumption were considered, and the underlying mechanism in each
approach was explored. Next, the laser sintering that is utilized in additive manufacturing approaches and
the new Cold Sintering Process (CSP) were introduced as potential techniques for the further
improvement of energy efficiency. Since the need of furnaces was eliminated in these latter techniques,
their heat dissipation during sintering would significantly decline. For example, it was demonstrated that
the energy consumption for BaTiO3; powder can decrease from 2800 kJ/g for conventional techniques to
30 kJ/g for CSP. A simple parameter, “Normalized Excess Energy”, was used as a first order approximation

to compare the energy merit in the different sintering techniques.
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