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Abstract

The failure front equations and formulas of initial failure time of an isotropic
spherical layer under the action of monotonically increasing and cyclically chang-
ing internal pressure were derived. The numerical calculations were conducted
and the failure front motion curves were constructed for monotonically increas-
ing pressure. A formula of critical number of loading cycles to the first failure
was derived.

Introduction. In the paper [4], a problem on investigation of scattered failure
of an isotropic spherical layer under the action of time invariable internal pressure is
solved. However, the cases of emergency of pressure spherical vessels at initial period
of liquid or gas product injection therein are known. In this connection, there arises
a necessity to study the process of deformation and damage of spherical pressure ves-
sels in this initial period characterized by the factor of monotone growth or cyclically
changeable internal pressure. In this paper we estimate the influence of these factors.

Problem statement. Consider a spherical layer under the action of internal
pressure p(t) monotonically increasing in time and uniformly distributed over the
surface. We’ll assume that the external surface of the spherical layer is forces-free.

Accept that the pipe’s material is isotropic and elastically damageable. In place
of deformation equations we take [1]:
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where ε, σ are spherical parts eij , Sij are stress and strain tensors deviations:

ε = εii; σ = σii; eij = εij − ε
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δij .

In relations (1) the volume damage is neglected. In (1) M∗ is an integral damage
operator of hereditary type
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where
(
t−k ; t−k

)
are the damage growth time integrals, Φ
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healing function [1]. For a stress state monotonically changeable in time , the damage
operator (2) goes into ordinary hereditary viscoelasticity operator :
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M (t− τ)sy (τ) dτ. (3)


