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Finite Element Analysis 
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Where,  

σ : Stress vector 



ε : Strain vector 

C : Material stiffness matrix 

EL : Longitudinal modulus of elasticity 

ET : Transverse modulus of elasticity 

υin-plane : In-plane Poisson's ratio 

GT : Transverse shear modulus 

Mean Field Homogenisation 
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Where, 

e : Strain tensor 

S : Stiffness tensor 

vo : Poisson’s ratio of the material 

g : Scaling factor 



α : Aspect ratio of the fibre length to the fibre diameter          

Rule of Mixture 
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Where,  

Ef : Modulus of elasticity of the fibre 

Em : Modulus of elasticity of the matrix 

Vf : Volume fraction of the fibre in the composite 

Vm : Volume fraction of the matrix in the composite 

Chamis Model 
   f f m mLE EV E V= +        (S21) 

fin pla mne f mv v V v V− = +                              (S22) 
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Where,  

Gm : Shear modulus of the matrix material 

Gf : Shear modulus of the fiber material 

Composite Cylinder Assemblage 
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Where 
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Where, 

Vout-plane : out-of-plane Poisson’s ratio 

m : scaling factor 

K: stiffness parameter 

 



Composite Density 
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Where,  

cρ : Density of composite 

fρ : Density of the fibre 

mρ : Density of the matrix 

Vf : Volume fraction of the fibre in the composite 

Vm : Volume fraction of the matrix in the composite 

 

Comparative Study 
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Where, 

EA : Anisotropy ratio of the composite 

LEη  : Reinforcement efficiency of the composite 

HEI : Hybrid effect index of the composite 

iw : Relative volume fraction of each fibre in the composite 


