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𝜂𝑐−𝜂𝑚𝑎𝑥
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Model Viscosityfunction1 (User)

Equation
3.52962+((5.73796-3.52962)/(1

+(-K*((x^2)/(x-8.97742)))^n))

Plot B

K 1.72124 ± 0.12062

n 1.83652 ± 0.21533

Reduced Chi-Sqr 0.10811

R-Square (COD) 0.71697

Adj. R-Square 0.71457

Model Viscosityfunction2 (User)

Equation

339.097+((3.52962-339.097)/(1
+((-k*((x-8.97742)/(x-27.10385))

*x)^n)))

Plot B

K 0.0209 ± 2.19899E-4

n 3.18206 ± 0.09573

Reduced Chi-Sqr 315.60573

R-Square (COD) 0.97889

Adj. R-Square 0.97884

Model Viscosityfunction3 (User)

Equation
339.097/(1+(K*(x-27.10385))^n)

Plot B

K 0.03362 ± 8.60572E-4

n 1 ± 0.0298

Reduced Chi-Sqr 3930.7025

R-Square (COD) 0.55173

Adj. R-Square 0.55151

Model Viscosityfunction1 (User)

Equation
1.21794+((1.58614-1.21794)/(1

+(-K*((x^2)/(x-15.9895)))^n))

Plot H

K 1.87427 ± 93.34058

n 1.44609 ± 87.34182

Reduced Chi-Sqr 1423.58929

R-Square (COD) -0.3226

Adj. R-Square -0.32437

100 101 102 103

100

101

102

103

104 20wt% FS

0.2% MIca  Exp.  Curve Fit

0.4% MIca  Exp.  Curve Fit

0.6% Mica  Exp.   Curve Fit

0.8% Mica  Exp.  Curve Fit

V
is

c
o

si
ty

, 
h

 (
P

a
.s

)

Shear Rate,     (s-1)

Model Viscosityfunction1 (User)

Equation
2.95727+((4.0683-2.95727)/(1+

(-K*((x^2)/(x-13.58335)))^n))

Plot B

K 2.32402 ± 37.75128

n 1.90104 ± 50.63944

Reduced Chi-Sqr 1649.24079

R-Square (COD) -0.57601

Adj. R-Square -0.57758

Model Viscosityfunction1 (User)

Equation
2.44706+((3.8226-2.44706)/(1+

(-K*((x^2)/(x-10.82244)))^n))

Plot D

K 1.5451 ± 0.91234

n 1.33757 ± 0.93637

Reduced Chi-Sqr 2.2812

R-Square (COD) -21.84248

Adj. R-Square -21.94355

Model Viscosityfunction1 (User)

Equation

3.12392+((4.37318-3.12392)/(1
+(-K*((x^2)/(x-14.58962)))^n))

Plot F

K 1.39721 ± 0.11226

n 1.62166 ± 0.17673

Reduced Chi-Sqr 0.04933

R-Square (COD) 0.63973

Adj. R-Square 0.63794

Model Viscosityfunction1 (User)

Equation
2.5088+((3.8226-2.5088)/(1+(-

K*((x^2)/(x-13.9875)))^n))

Plot H

K 2.35388 ± 0.15956

n 1.63378 ± 0.15725

Reduced Chi-Sqr 0.0346

R-Square (COD) 0.70155

Adj. R-Square 0.7

(a) (b)

(c)

TH-3149_166107030



 

 

89 | P a g e  

 

 

 

 

 

TH-3149_166107030



TH-3149_166107030



 

 

91 | P a g e  

 

 

 

 

 

 

 

 

 

 

 

 

 

TH-3149_166107030



TH-3149_166107030



 

 

93 | P a g e  

 

 

 

TH-3149_166107030



 

 

94 | P a g e  

 

 

 

TH-3149_166107030



 

 

95 | P a g e  

 

μ

 

 

TH-3149_166107030



 

 

96 | P a g e  

 

 

 

T

(𝛾̇𝑐)

(𝜂𝑚𝑎𝑥) 

 

TH-3149_166107030



 

 

97 | P a g e  

 

(𝛾̇𝑐)

(𝜂𝑐)

(𝜂𝑚𝑎𝑥) 𝜂𝑐)

(𝛾̇𝑐)

 

100 101 102 103

100

101

102

103

V
is

c
o
si

ty
, 
h

 (
P

a
.s

)

Shear Rate, g    (s-1)

Zone 1 Zone 2 Zone 3

(a)

( , )

( , )

100 101 102 103

100

101

102

103

104

105

Shear Rate, g     (s-1)

S
h

e
a

r
 S

tr
e
ss

, 
s

 (
P

a
)

(b)

( , )

TH-3149_166107030



 

 

98 | P a g e  

 

 

 

𝜂(𝛾̇) =

{
 
 

 
 𝜂𝐼(𝛾̇) = 𝜂𝑐 +

𝜂0−𝜂𝑐

1+[𝐾𝐼(𝛾̇2 𝛾̇−𝛾̇𝑐⁄ )]𝑛𝐼
   

𝜂𝐼𝐼(𝛾̇) = 𝜂𝑚𝑎𝑥 +
𝜂𝑐−𝜂𝑚𝑎𝑥

1+[𝐾𝐼𝐼(𝛾̇−𝛾̇𝑐 𝛾̇−𝛾̇𝑚𝑎𝑥⁄ )𝛾̇]𝑛𝐼𝐼

𝜂𝐼𝐼𝐼(𝛾̇) =
𝜂𝑚𝑎𝑥

1+[𝐾𝐼𝐼𝐼(𝛾̇−𝛾̇𝑚𝑎𝑥)]
𝑛𝐼𝐼𝐼

        

𝑓𝑜𝑟  𝛾̇ ≤ 𝛾̇𝑐  

𝑓𝑜𝑟 𝛾̇𝑐 < 𝛾̇ ≤ 𝛾̇𝑚𝑎𝑥  

𝑓𝑜𝑟 𝛾̇𝑚𝑎𝑥 < 𝛾̇

 (6.1) 

 

𝐾𝑖 ( 𝑖 = 𝐼, 𝐼𝐼, 𝐼𝐼𝐼)

𝑛𝑖  (𝑖 = 𝐼, 𝐼𝐼, 𝐼𝐼𝐼)

𝜂𝑐 𝜂𝑚𝑎𝑥 𝛾̇𝑐 𝛾̇𝑚𝑎𝑥
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𝜒2

𝑅2
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α

𝜏 = 𝛾̇𝛼 

α

α

α

α ≫
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α

𝜏 = 𝛾̇𝛼

φ

(𝜂𝑟)

TH-3149_166107030



 

 

102 | P a g e  

 

𝜂𝑟 = (1 −
𝜙

𝜙𝑚𝑎𝑥
)−2.5𝜙𝑚𝑎𝑥

𝜙𝑚𝑎𝑥

 

μ
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𝛾̇ = 2 𝑠−1

𝛾̇ = 33.2 𝑠−1 (𝛾̇ =

43.7 𝑠−1) (𝛾̇ = 54.1 𝑠−1)

(𝛾̇ = 138 𝑠−1).
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𝜂𝑚𝑎𝑥
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τ γ
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τ
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ϒ1 = −𝑁1 (𝜂𝑓𝛾̇)⁄ 𝜂𝑓
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(𝐺′) (𝐺′′)

(𝐺′) (𝐺′′) 
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𝐺′′  >  𝐺′

TH-3149_166107030



 

 

121 | P a g e  

 

𝐺′′

𝐺′

𝜂∗
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𝜂∗(𝛾0𝜔) = 𝜂(𝛾̇),

𝛾0𝜔 = 𝛾̇𝑑𝑦𝑛

(𝛾0 > 500%)

𝛾0 = 500%, 1000%
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