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Rate of deformation:     

 
Shear strain: 
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Navier-Stokes Equation: gvpvv
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Cauchy Momentum Equation (equation of motion, EOM): 
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Continuity Equation:  v
t
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Fluid force on a surface S:   ˆ
surface
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Flow rate through surface S:   ˆ
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Fluid torque on a surface S:   ˆ ( )
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Newtonian, incompressible fluid:   Tvv  
 

 

Generalized Newtonian fluid (GNF):     
 

Power-law GNF model:   1 nm   
(Note that m and n are parameters of the model and are constants) 

 

Carreau-Yasuda GNF model:        a
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(Note that a,  and n, o, and   are parameters of the model and are constants) 



  

Elongational flow (uniaxial, biaxial): 
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Shear flow: 
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Steady shearing kinematics:  0)(   t  

Start-up of steady shearing kinematics:  
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Cessation of steady shearing kinematics:  
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Steady elongational kinematics:  0)(   t  

Start-up of steady elongation kinematics:   0
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Steady shear viscosity: 
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Steady elongational viscosity: 
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