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Theoretical Solutions for Response of Visco-Elastic Body
under Constant Strain Rate Loading
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The Maxwell model or Voigt model is the typical model that shows a visco-elastic behavior for material
subjected to external forces and/or deformation. The mechanical response for some materials, e.g., plastics,
however, cannot be shown by such simple models as these or three-element models including spring elements
and dashpot elements. Solutions for the Maxwell model, Voigt model and three-element models have been
obtained under a step or an impulse load-input. However, solutions for a model under constant strain rate
loading were not obtained. Differential equations of several visco-elastic models with many elements, for
example, spring elements and dashpot elements, under constant strain rate loading have been obtained. The
theoretical solutions for response of a visco-elastic body have been obtained using Laplacian transformation
and reverse Laplacian transformation. The solutions have attenuating vibrations with sine and/or cosine series
terms.
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Fig. 1 Time dependence for loading conditions
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Fig. 2 Spring element and dashpot element
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Fig. 3 Maxwell model and its response under constant strain rate loading
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Fig. 4 Voigt model and its response under constant strain rate loading
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Fig. 5 3-element models
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Fig. 6 4-element model
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Fig. 7 5-element models
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(a) Generalized Maxwell model (b) Generalized Voigt model

Fig. 8 Generalized models
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