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Abstract

The work of a hollow thick-walled cylinder made of anisotropic material is analyzed in the
case of a stationary axisymmetric load acting on it. The law of change in the increment of the
temperature load in the cylinder is known. The design scheme is represented by a thick-walled
cylinder, the end surfaces of which are rigidly fixed in the axial plane, and there are no fasten-
ers in the radial plane, the cylindrical surfaces are stress-free. It is concluded that only radial
and circumferential deformations can be taken into account in the calculations, and relative
deformations along the height of the cylinder can be neglected.
Keywords: axisymmetric problem, thermoelectroelasticity, finite integral transformations,
stationary action

Introduction 2
Consider a hollow thick-walled cylinder aV ow +a, 8_\/:/ azva—U =a, ®
made of an anisotropic material under the or 0z 0z 0z
action of a stationary temperature load. The oW OU
mathematical formulation of the problem in- z=0,h W=0, —+—=0, (2)
cludes differential equations of equilibrium of ro 0oz
the components of the displacement vector
. ou U ow
and temperature increment, as wellasbound-  r=R,1 —+a,—+a,—— ={0,,0,},
ary conditions (Grinchenko V.T., Ulitko A.F., r r 0z
Shulga N.A., 1989; Senitsky Yu.E. 2011): oW N oU . -
2 2 —+—=0,
EVUﬂzla—(z]JrazaW:a_@, (1) or 0z
or 0z 0rdz Or
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This system of equations is presented in a
dimensionless form. We investigate it by us-
ing Fourier transforms:

U,(r,n)= IOhU(r,z)cos(jnz)dz,
W, (r,n) = [ W (rz)sin(j,z)dz,

0

U(r,z)=).Q"'U,(r,n)cos(j,z),
n=1
W(r,z):%iws(r,n)sin(jnz), ()]
n=1
d dw.
d_VU _aljnUc+a2]nd_rS:P‘l’ (5)
alvﬁ_asjjm _azjnv Uc = a4Fz;
dr
r=R,1 &+a5ﬂ+aﬁjnWS={a)lc,w26},
r r
aw.
iU =0, 6
dr .U, (6)

where F, (r,n ——I r,z)cos(j,z)dz,

E ()= i)
{0, (Rn),, (Ln)} =
- R

1
j J‘oh{wl( ’Z)’wz(l’z)}cos(jnz)dz )
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The system (5) is reduced to a resolving
equation with respect to the function W.:

v d v i aw, EALA aw,

dr dr dr
the right-hand side of which admits the fol-
lowing factorization into commutative mul-

tipliers:

rt-+et-
dr dr

The general solution of the differential
equation (9) has the form:

W, (r,n)=D,I,(A,r)+D, K,(A,r)+

+D;,I (B r)+D K, (B,r)+
det G r 7.' T,
The expressmn for the function U, (r,n)

is obtained by reducing the system (5) to (7)
and has the form:

+a3]n

=F;, (V)

BZJWS =F, (8)

a,j’ dr dr
(10)
+(a2a2—a3)dws_ L o4 dE,
alazjn dr al]ﬁ 1 alaz.]j dr .

The final expressions for determining dis-
placements are obtained as a result of substi-
tuting (9), (10) into (4).

Analyzing the numerical dependences
given, graphs of changes in height displace-
ments of a piezoceramic cylinder with finite
dimensions, without taking into account the
electrical load, were obtained.

Figure 1. Graphs of changes in cylinder height movements
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When the temperature load changes, the
radius of the cylinder changes, associated at
the first stage with a decrease in it, and then
with an increase. When determining the
movements along the height of the cylinder,
we come to the conclusion that the values de-
crease (Fig. 1, b, line 1, 2). When exposed to
a constant temperature load along the height
of the piezocermal cylinder, a radial compo-
nent arises that practically does not change

z

in height, this follows from Graph 3, Fig. 1 b,
and small the values determine the vertical
movements.

It follows from the above that when study-
ing a thick-walled cylinder with finite dimen-
sions under the influence of a constant tem-
perature load, the problem can be described
using thermal conductivity equations that
take into account radial and circumferential
deformations (Kalmova M. A., 2023).
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