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The microscopic mechanical properties of the pyrolytic carbon matrix in carbon/carbon 

composites play an important role for the overall macroscopic mechanical properties of 

the composite.  

Nanoindentation is well suited for the characterization of mechanical properties of 

carbon materials [1]. Here, this technique was applied on pyrolytic carbon matrices with 

different textures. A clear dependence of reduced Young’s modulus and hardness on 

the degree of texture was observed by nanoindentation linescans on polished cross-

sections. 

Additionally, force modulated atomic force microscopy (AFM) was applied for the 

characterization of elastic properties. This method allows the determination of contact 

stiffness on the nanometer scale. First results on carbon/carbon composites show not 

only different contact stiffness values for differently textured pyrolytic carbon layers but 

also that the method allows the local, microscopic characterization of the degree of 

anisotropy of the mechanical properties [2]. Finally, the discrimination of two different 

types of carbon fibers in a composite was be achieved on the basis of a microscopic 

analysis of their mechanical properties. 
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