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Fig. 1. The comparison of relative creep compliance curves
among present model (thick solid line), standard linear body
(thin solid line) and experiments
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Fig. 2. The comparison of relative relaxation modulus curves
among present model (thick solid line), standard linear body

(thin solid line) and experiments
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THERMODYNAMIC ANALYSISAND APPLICATION OF FRACTIONAL
EXPONENTIAL MODEL

ZHANG Wei-min , ZHANG Chun-yuan
(Xiangtan Universty, Xiangtan, Hunan 411105)

Abgtract: In this paper, the equivalence of two classical viscoelastic models for solids is proved and the
shortcomings of these models are pointed out. The restrictions of thermodynamics upon parameters of the
fractional exponential model ™ are given. It is shown by the comparison of calculations and experiments that since
the model contains proper parameters, the model can simultaneoudly fit the experimental data of the creep and the
relaxation processes of the same materia with high accuracy by using the same set of parameters; the Stieltjes
convolution of the creep compliance and the relaxation modulus of the model can equa the unit-step function
approximately and in considerable wide frequency range the model can fit the storage modulus and the dissipation
modulus very well. Since it has the advantage of high calculating speed and it can fit the experimental results of
most real materials, the model can be widely used in the analysis of static or dynamic viscoelastic problems in
engineering.

Key words: viscoelastic solids; rheological model; fractional exponential model; relaxation modulus; creep
compliance



