We use the kinetic equation, describing motion of the phase interface for all quasistatic processes, in the form

V = -F (ν • [[C]]ν) , C = ρψA -N T F -M T K, ( 2 
)
where F is the non-negative definite kinetic function depending on the jump of C at C, i.e. F(ς) ≥ 0 for ς > 0, the expression [[. . .]] = (. . .) B -(. . .) A means the jump at C, ν the surface unit vector externally normal to ∂M , V the exterior normal velocity of the phase curve C, A = 1n ⊗ n, and 1 the 3D unit tensor. We assume F(ς) in the form

F(ς) = ⎧ ⎪ ⎪ ⎪ ⎪ ⎨ ⎪ ⎪ ⎪ ⎪ ⎩ k(ς -ς 0 ) 1 + a(ς -ς 0 ) ς ≥ ς 0 , 0 -ς 0 < ς < ς 0 , k(ς + ς 0 ) 1 -a(ς + ς 0 ) ς ≤ -ς 0 .
(

) 3 
Here ς 0 describes the effects associated with nucleation of the new phase and action of the surface tension, a is a parameter describing the limit value of the phase transition velocity, and k is a positive kinetic factor.

Bending and tension of elastic thin-walled tube

As an example, we discuss the thin circular cylindrical shell of length L, radius R, and thickness h made of material undergoing phase transition. The phase interface C is given by z = . The tube is extended by forces P and bent by couples m uniformly distributed at the right shell boundary. The two-phase solution is presented in Fig. 1. The proposed 2D model allows one to take into account several additional factors such as solutions of the boundary layer type or more differentiated ways of loading and unloading.

Fig. 1

 1 Fig.1Shape of the thin-walled two-phase tube after phase transition (magnified).
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