EXAMPLE: Does the Lodge model pass the test of objectivity
posed by the turntable example? (remember, the GLVE failed this test)
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Turntable Example

Lodge Model: Z
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Deformation in shear flow (strain)
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Turntable Example
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Lodge turntable - from stationary frame
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Result: 1-2CSy +C*?%  (C*=SHy+SCy* 0
't = (C*-SHy+SCy*  1+2CSy+S* 0
0 0 1
XyzZ

Lodge Model prediction in stationary frame:
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S=sinQr C=cosQt

' ' ' ' To compare to previous result,
§'=sinQr " =cos(x must consider shear
V=70t — 1 coordinate system, e.g. =0
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Lodge prediction: stationary frame, t=0
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Lodge prediction: rotating frame
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Differential Lodge Equation (Upper Convected Maxwell Model)
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The Upper-Convected time derivative can be understood to be
the time derivative calculated in a coordinate system that is

translating and deforming with the fluid (see text).
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Other Convected Derivatives

upper-convected time derivative
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Lodge Model: . _ J’ o, 2 C_l(t’,t)dt'
(upper-convected Maxwell) = ya
t _=n
Cauchy-Maxwell Model: :+I @e A |C@t)df
(lower-convected Maxwell) o 12

Lodge Rubberlike Liquid Model:
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Approaches to finite-strain
constitutive equations
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non-objective time derivative derivatives
AVANG .
0T, .
differential T+ A a‘,‘= /4
S | Maxwell model VS _l:' =
)
E
3 t n —(1=1) -~
O | integral T= J 1o, A ! Q/(I, t’)\|dt’
Maxwell model = 2 "= )
—o0

non-objective strain measure

) SN

. -1
replace with €, C
or other strain measures

© Faith A. Morrison, Michigan Tech U.




