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3. Academic Area/Field and Education Level 
Materials Engineering, Mechanical Engineering, Aerospace Engineering, 
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4. Objectives:  The objectives of this program are to: 
a. Utilize imaging techniques (optical, SEM, XCT) to characterize composite 

microstructure  
b. Utilize imaging techniques (optical, SEM, XCT) to characterize damage in composite 

microstructure during mechanical testing 
c. Employ damage models to describe composite performance 

 
5. Description:  The Air Force is interested in ceramic matrix composites (CMCs) for high-

temperature jet engine applications.  CMC properties and performance can be linked 
back to material processing and resultant microstructure.  Specifically, in continuous 
fiber-reinforced composite materials, metrics such as fiber architecture, content, and 
spacing will affect the mechanical behavior of the composite.  Applied load to the CMC 
will result in micro-cracking that deflects around fibers.  Micro-crack opening 
displacement and spacing are used in CMC damage models to predict CMC lifetimes.  
In-situ imaging paired with mechanical testing can provide insight on these damage 
mechanisms. 
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