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Abstract

This article shows the relationship between stress and strain of a generalized linear viscoelastic material. From a
well-known Maxwell constitute equation, a model that contains a spring and a dashpot connected in series, a linear
viscoelastic model is further generalized by improving the model spectra to infinity series paralleled to each other.
Furthermore, in the article, the Maxwell, Jefferys, and generalized linear viscoelastic models with their proposed
solutions are derived. The Spriggs theorem is also introduced to improve the model spectra to infinity series; however,

the model parameters is still minimized to a single spectrum plus a Spriggs coefficient ¢ . Finally, limitations of the

linear viscoelastic constitute equations are discussed.
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Figure 1 illustrates material behavior under unsteady
shear stress between two plates (a) velocities
of Newtonian fluid flows between the plates as
a function of time ¢ (b) Distances of an elastic

material under shear stress between the plates

at initial time to and current time ¢
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Figure 2 Simple viscoelastic models (a) Maxwell model

and (b) Voigt model
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Figure 3 Generalized Maxwell model used for

viscoelastic materials
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