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BOUNDARY VALUE PROBLEMSIN THE TWO-TEMPERATURE THEORY OF
THERMOELASTICITY OF BINARY MIXTURES

M. Svanadz
llia Chavchavadz Stte University, Tbilisi, Georgia

1. Introduction

The nonlinea theory of thermodasticity of mixtures of two- or many-component solids was
developad by Green and Sted [1]. A linea variant of this theory (the diffuson modd) was
proposd by Sted [2]. The theory of thermodasticity of binary mixtures (the shift model) was
condructed by lesan [3]. In [1-3], the mixture comporents are assumed to have the same
temperature vdue

The linea and nonlinea theory of themodasticity of binary mixtures with components
having different temperature values were respedively condructed by Khoroshun and Soltanov [4]
and lesan [5]. Fundanenta solutions of steady o<tillation (vibration) equaions of the two-
temperature linea theory of mixtures are congructed in terms of e ementary fundionsin [6].

In this paper, the bounday value problems (BVP9 of steady vibration of the two-temperature
linea theory of themoelasticity of binary mixtures are investigated by means of the boundry
integral equation method (potential method [7, 8]). The Sommerfeld-Kupradze type radiation
conditions are established. The uniqueness and existence theorems of solutions of the BVPs are
proved usng the potential method and the theory of multidimensond singular integral equations

2. Badc boundary value problems

The system of equaions of stealy vibration in the two-temperature linea theory of
thermodasticity of binary mixtures is written as [4, 5]
g/ u+bgraddivu+cAw+d graddivw+ o’ ou —a(u-w) —a,, grad 6, — a,,grad g, =0,
1) cA u+ dgraddiv u+a,A w+b, grad div w+ a?p,w + a(u—w) —a,, grad 6, - a,, gradé, =0,
(aA+iwm )b, +(a A +iwm,)6, +iwdiv(S, u+ B, W) =0,
(@ A+iwm, )6, +(a,A+iwm,)8, +iwdiv(B,u+B,w) =0,
where u=(u,,u,,u;) and w=(w,w,,w,)are the partial displacenents, gand &, are the
temperature variations of eah component, a b, c,d,g g .4 .m; (I,j=12) ae thermoelastic
constants of the mixture, a 20, « isthe oscill ation frequency, p, and p, are the partial densities.
Let x=(x,x%,x,) be the point of the Euclidean threedimensional space E°. Let S be the
closed surface surroundng the finite domain Q* in E®. SOC?', o<v<1 Q" =Q'US,
Q™ =E*\Q". A vedor function U iscdled regular in Q™ (or Q") if U, OC*(Q)NCHQ")

6 J—

(or U, OC*(Q")NCHQM)), U, (¥ :ZU” (%), U, OC*(Q)NCHQ), (A+ kf)UIj (x)=0, and
=1

0 . ik X _
2 (G —ik U, (9 =e“Mo( x ),
0 x|

for |x]>>1, where k; is the wave number, | =1,2,...,8, j =1,2,...,6, | x=({ +x +x))" >. Equaliti es

in (2) is the Sommerfeld-Kupradze type radiation condtions in the two-temperature theory of

thermoelasticity of binary mixture.

Problem(l)}: Find a regular solution to system (1) for xOQ" that satisfies the boundary
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condtionyIELmﬂSU ) ={U2} =f(2).
Problem(l); : Find a regular solution to system (1) for xO Q™ that satisfies the boundry
condtion Q7I[LmﬂSU(x) ={U(2)} = f(2),where f istheknown vedor functionon S.

4. Uniquenessand Existence Theorems

Theorem 1. Exterior BVP (I); admits at most one regular solution.

Theorem 2. Interior homogeneous BVP (1), has a nontrivial solution U = (u,w,0,0) in the
classof regular vedors, wherethevedor V =(u,w) isasolutionto the system
aA u+ bgraddivu+cAw+d graddivw+ o’ ou —a(u—-w) =0,
3 A u+ dgraddivu+a,Aw+h, graddivw+ o p,w + a(u - w) =0,
B divu+g,divw=0, B, divu+g,divw=0, for xOQ"
saisfying the boundiry condtion
4 {V(2}" =0;
the problems (1); and (3), (4) have the same eigenfrequencies
Theorem 3. If SOC?*Y, fOCY(S), 0<v'sv <1, then aregular solution of the problem
(1); exigs, is unique, and is represeaited by sum U(X)=Z@(x,g)+aZz®(x,g) for xOQ~, where
Z9(x,9) and Z@(x g) arethe singe-layer and doulle-layer potentials, repedively, d=a +ia,;
a,and a, arethered numbers, a, >0, a, <0, and g isasolution of the singuar integral equation

—% 9(2+29(z,g9)+a'z®(zg) = f(z)for zOS, which is aways solvable for an arbitrary vedor f .
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