
  Keynote Lecture  
 
 

Advanced Ceramic Matrix Composites (CMCs)  
for High Temperature Applications 

 
 
 

M. Singh 
QSS Group, Inc. 

NASA Glenn Research Center  
Cleveland, OH 44135 (USA) 

 
Abstract 

 
Advanced ceramic matrix composites (CMCs) are enabling materials for a number of 
demanding applications in aerospace, energy, and nuclear industries. In the aerospace 
systems, these materials are being considered for applications in hot sections of jet engines 
such as the combustor liner, vanes, nozzle components, nose cones, leading edges of reentry 
vehicles, and space propulsion components. Applications in the energy and environmental 
industries include radiant heater tubes, heat exchangers, heat recuperators, gas and diesel 
particulate filters, and components for land based turbines for power generation. These 
materials are also being considered for use in the first wall and blanket components of fusion 
reactors. In the last few years, a number of CMC components have been developed and 
successfully tested for various aerospace and ground based applications. However, a number 
of challenges still remain slowing the wide scale implementation of these materials. They 
include robust fabrication and manufacturing, assembly and integration, coatings, property 
modeling and life prediction, design codes and databases, repair and refurbishment, and cost. 
Fabrication of net and complex shape components with high density and tailorable matrix 
properties is quite expensive, and even then various desirable properties are not achievable. 
In this presentation, a number of examples of successful CMC component development and 
testing will be provided. In addition, critical need for robust manufacturing, joining and 
assembly technologies in successful implementation of these systems will be discussed.  
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