2"4 Exam Formulas
Polymer Rheology Prof. Faith Morrison
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Tensor magnitude: A=‘é‘=+ ==

Rate of deformation: y = ‘7_/‘

Shear strain:
tp
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Navier-Stokes Equation: P(a—z +V- V!) =-Vp+ /NZ\_/ +p,9

Cauchy Momentum Equation (equation of motion, EOM):

p[%er-Vyj:—Vp—V-;erg

Continuity Equation: aa—'f =-V-(pv)

Fluid force on a surface S: f= I[ﬁ -g] f dA
S
Flow rate through surface S: Q= _[[ﬁ V] e
S
Fluid torque on a surface S: T-= ”Bx [ﬁ -g] ) dA (R =lever arm)
S

Newtonian, incompressible fluid: 7 = —u(Vy+ (V) )

Generalized Newtonian fluid (GNF): Z = —77(77)Z
) .n—-1
Power-law GNF model: 77(?/) =my"

(Note that m and n are parameters of the model and are constants)
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Carreau-Yasuda GNF model: 77(7) =n, + (770 -1, )[1+ (7/1)a ]7
(Note that a, A and n, 7, and 7 are parameters of the model and are constants)
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Elongational flow (uniaxial, biaxial): 2
g(t)X,
123
g(t)x,
V = 0
Shear flow:
0 123
Steady shearing kinematics: g(t) = 70
(1) 0O t<O
Start-up of steady shearing kinematics: c\t)= 70 t>0

(t) 7, t<O
Cessation of steady shearing kinematics: 0 t>0

Steady elongational kinematics: S(t) = 50

t 0 t<0
Start-up of steady elongation kinematics: 5( ) g t>0
(1 t<0
Cessation of steady elongation kinematics: 5( ) t>0
(721)

Steady shear viscosity: 77 =
Yo

- (733 - z'11)

Steady elongational viscosity: 7 = .
&y




