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VISCO-ELASTIC MODEL

Hookean spring dashpot
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1D MAXELL MODEL (2)

spring dashpot
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spring dashpot
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~ Hookean spring
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spring dashpot
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Report 6 Maxell model for viscoelastic fluids

Consider an elastic spring and a dashpot connecting in series.

The spring stretches with the strain y; when the stress o is applied (Eq. 1).

The same stress acts on the dashpot filled with a fluid of viscosity p.
The strain in the dashpot, y,, is given by Eq. 2.
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Q1. Derive the Maxwell equation (Eq. 3) for the total strain y(=y;+y,).
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Q2. Suppose sinusoidal stress variation expressed as Eq. 4.
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Eq. 3 is re-written in complex form as
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Substitute Eq.4 into Eq. 5to derive Eq. 6 where C is a constant
and A(=W/G) is the relaxation time.
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Q3. Derive Eq. (7) for complex modulus, G*, in case of C=0.
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Q4. Take real and imaginary parts of Eq. (7) to derive the storage
modulus, G’ (real part) and the loss modulus, G” (imaginary part).
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Q5 Plot G’ and G” as a function of @ in case of G=200 Pa and A =3 s.



