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Theory of dimensionally dependent physically nonlinear
Euler-Bernoulli beams in an aggressive medium with
account of coupling of temperature and deformation

fields
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Abstract: In this paper a dimensionally dependent theory of physically nonlinear
beams described by the kinematic theory of the first approximation is constructed.
The basis of the developed theory is the moment theory of elasticity. The physical
nonlinearity is taken into account following the Birger method of variable elasticity
parameters, according to which the physical parameters of the beam material are not
constant, but are functions of coordinates and a stress-strain state of the structure.
The input partial differential equations of motion are obtained from the Hamilton
variation principle. Equations take into account the relationship between deformation
and temperature fields, material dependence on temperature and the aggressive
medium properties in which the beam is located. The governing equations are
nonlinear of the hyperbolic-parabolic type and exhibit different dimension. The
equation of beam motion is one-dimensional, and the equation of thermal conductivity
is two-dimensional. It means that no any restrictions for temperature distribution
over beam thickness are employed. A calculation algorithm with nested iterations is
developed in order to solve the problem in a reliable and validated way.
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