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IRREVERSIBLE DEFORMATION AND 
FRACTURE IN SOLIDS: STATICS VS 
DYNAMICS
The traditional quasi-static approach to analyzing physical phenomena often creates the illusion of

paradoxes where none exist. The features of deformation and fracture of continuous media in dynamics,

which are radically different from the usual quasi-static concepts, are discussed. It is demonstrated why

classical "equilibrium" models are powerless in explaining many contradictory dynamic effects, and why

direct extrapolation of the usual static principles and criteria of fracture to the non-stationary case, even

with dynamic coefficients and corrections, often leads to erroneous conclusions. The main provisions of

the structural-temporal approach to dynamic problems of irreversible deformation and fracture are

presented, and the possibilities of its application for predicting and explaining effects arising in various

transient processes of mechanics and physics are demonstrated. It is demonstrated that the integration of

physical analysis with classical models of non-stationary dynamics provides a powerful toolkit for

understanding and predicting effects that appear contradictory and even paradoxical. This makes it

possible to explain complex dynamic phenomena without resorting to the artificial introduction of new

entities, and opens up promising directions for further research in the field of solid mechanics.
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