
Engineering Conferences International
ECI Digital Archives
Electric Field Assisted Sintering and Related
Phenomena Far From Equilibrium Proceedings

Winter 3-10-2016

Microstructure evolution in spark plasma sintered
hafnium–tantalum carbides
Benjamin Boesl
Florida International University

Follow this and additional works at: http://dc.engconfintl.org/efa_sintering

Part of the Engineering Commons

This Abstract is brought to you for free and open access by the Proceedings at ECI Digital Archives. It has been accepted for inclusion in Electric Field
Assisted Sintering and Related Phenomena Far From Equilibrium by an authorized administrator of ECI Digital Archives. For more information, please
contact franco@bepress.com.

Recommended Citation
Benjamin Boesl, "Microstructure evolution in spark plasma sintered hafnium–tantalum carbides" in "Electric Field Assisted Sintering
and Related Phenomena Far From Equilibrium", Rishi Raj (University of Colorado at Boulder, USA) Thomas Tsakalakos (Rutgers
University, USA) Eds, ECI Symposium Series, (2016). http://dc.engconfintl.org/efa_sintering/40

http://dc.engconfintl.org?utm_source=dc.engconfintl.org%2Fefa_sintering%2F40&utm_medium=PDF&utm_campaign=PDFCoverPages
http://dc.engconfintl.org/efa_sintering?utm_source=dc.engconfintl.org%2Fefa_sintering%2F40&utm_medium=PDF&utm_campaign=PDFCoverPages
http://dc.engconfintl.org/efa_sintering?utm_source=dc.engconfintl.org%2Fefa_sintering%2F40&utm_medium=PDF&utm_campaign=PDFCoverPages
http://dc.engconfintl.org/proceedings?utm_source=dc.engconfintl.org%2Fefa_sintering%2F40&utm_medium=PDF&utm_campaign=PDFCoverPages
http://dc.engconfintl.org/efa_sintering?utm_source=dc.engconfintl.org%2Fefa_sintering%2F40&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/217?utm_source=dc.engconfintl.org%2Fefa_sintering%2F40&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:franco@bepress.com


Microstructure Evolution in Spark Plasma Sintered Hafnium-Tantalum 

Carbides  

 

Cheng Zhang, Benjamin Boesl and Arvind Agarwal 

 

Hafnium carbide and Tantalum carbide are ultrahigh temperature ceramics and possess superior 

oxidation resistance in oxygen rich and oxygen deficient environments respectively. This study 

focuses on synthesizing fully dense ceramic composites with 5 different compositions (Pure HfC, 

HfC-20 vol.% TaC, HfC- 50 vol.% TaC, TaC-20 vol.% HfC, and pure TaC) by spark plasma 

sintering without any sintering aids. A detailed analysis of the microstructural evolution with 

varying compositions is performed. In situ indentation at high load is carried out inside a SEM 

chamber to understand the deformation and cracking propagation mechanism in spark plasma 

sintered microstructure as a function of varying compositions. Preliminary findings of oxidation 

behavior of SPSed HfC-TaC compositions by exposing them to a high velocity plasma jet at 

temperature exceeding 2200oC are also reported.  
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