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Estimation of Upper and Lower Bands of Elastic Modulus in Composites 

In order to better understand the enhancement effects of nanodiamond articles on the elastic modulus, 

the model of Hashin and Shtrikman [51] can be used: 
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where Ecom is the elastic modulus of the composite and φf the volume fraction of the filler. Kf, Km, Gf 

and Gm are the bulk and shear modulus of the filler and matrix, respectively. Under the assumption that 

both matrix and filler are isotropic, the following equations are applicable [2]: 
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where ν𝑖 is the Poisson’s ratio of the filler and/or matrix. The elastic modulus of ND is 967 GPa and its 

Poisson’s ratio is 0.07 [49]. 


