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In this paper we propose a mathematical model 
of destruction (the relations connecting parameters 
of effi ciency at the time of fracture characteristics 
material), based on the relationship of both these 
approaches to allow for the dependence of the lim-
iting critical conditions at which the destruction, the 
time of stress, temperature environmental exposure, 
exposure, etc. This is especially typical for poly-
mers [1]. Mechanical properties and the process of 
destruction of polymer materials substantially de-
pend on time and operating conditions. 

At the fi rst stage the degradation of the prop-
erties of the material, the accumulation of dam-
age, microcracks occur. The stage ends at a time 
when the merger of microdamage formed macro-
scopic crack. Because of the irreversibility of the 
process of destruction is determined not only the 
current values of parameters characterizing it, but 
the entire prior history change of these parameters. 
Because of the private nature of the experimental 
data on the effect of medium on behavior of plastic 
the composition of the general mathematical for 
all materials the phenomenological description 
of fracture based on mechanical ideas due to the 
diffi culties and serious shortcomings. Thus, the 
phenomenological theory of time dependence as 
would provide a common framework, which must 
fi t the theory of material behavior, and that put a 

detailed mechanical theory of change of macro-
scopic and microscopic properties of the polymer. 
This need arises in the interpretation of the param-
eters of the phenomenological equation, allowing 
you to identify not only the common features, as 
well as the difference between the materials. Be-
cause of signifi cant time effects for polymers the 
process of their destruction more diffi cult than 
traditional materials, the phenomenon of viscous 
and brittle fracture occur simultaneously. Fracture 
criterion in this case must take into account the 
achievement stress and strain of the instantaneous 
and destructive values, and their dependence on 
the development of degradation of material prop-
erties ω(t).

Analysis of experimental data suggests charac-
teristics of the temperature dependence of relaxa-
tion processes and fracture for viscoelastic poly-
mers with the same value of energy activation for 
each material. Both aspects of the strength of poly-
mers depend on the local structural changes that 
primarily can be linked with the process of accu-
mulation of damage, education grid hairline cracks. 
Combining different approaches to describing these 
processes, i.e. formulation of a general mathemati-
cal theory of deformation and fracture of polymers 
depends on the study of the relationship of deforma-
tion, destruction and action of strain, temperature, 
aggressive factors in the whole time interval of op-
eration of the element. 
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