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The objective of this paper is to study disturbances due to thermal
point load in a homogeneous transversely isotropic half-space in genera-
lized thermoelasticity. A combination of the Fourier and Hankel trans-
form technique is applied to obtain the solutions to governing equations.
Cagniared’s technique is used to invert the transformed solutions for
small times. Theoretically obtained results, for temperature, stresses are
computed numerically for a zinc material. It is found that variations in
stresses and temperature are more prominent at small times and decrease
with passage of time. Theg results obtained theoretically are represented
graphically at different values of thermal relaxation times.

Key words: transversely isotropic, generalized thermoelasticity, Cagniard
technique, thermal point load

Nomenclature
Ty — uniform temperature
Cij — elastic parameters
A, b — thermal conductivity
p — density of medium
C. — specific heat at constant strain
T0 — thermal relaxation time
K3, K1 — coefficients of thermal conductivities
as,a1  — coefficients of linear thermal expansions
€1 — thermoelastic coupling constant
Vr —  Rayleigh waves velocity

— temperature
v — velocity of compressional waves
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L'~ inverse Laplace transform
0(x) — Dirac delta function

1. Introduction

Thermoelasticity theory, Chadwick (1960, 1979) and Nowacki (1962, 1975),
of thermal disturbances has aroused considerable interest in the last centu-
ry, but systematic research started only after thermal waves — called second
sound — were first measured in materials like solid helium, bismuth and so-
dium fluoride. Thus, the thermoelasticity theories, which admit a finite speed
for thermal signals, have been receiving a lot of attention for the past thirty
years. In contrast to the conventional coupled thermoelasticity theory based
on a parabolic heat equation, Biot (1956), which predicts an infinite speed for
the propagation of heat, these theories involve a hyperbolic heat equation and
are referred to as generalized thermoelasticity theories.

The Lord and Shulman (1967) theory introduces a single time constant to
dictate the relaxation of thermal propagation as well as the rate of change of
strain rate and the rate of change of heat generation, and obtained a wave-
type heat equation by postulating a new law of heat conduction to replace the
classical Fourier law for isotropic bodies. Later, the theory was developed and
extended to anisotropic solids by Dhaliwal and Sherief (1980).

These thermoelastic models are based on hyperbolic-type equations for
temperature, and are closely connected with the theories of second sound,
which view heat propagation as a wave-like phenomenon. The majority of the
work by Chandrasekharaiah (1986, 1998) in this field has been devoted to
various aspects of linear thermoelastic models considering isotropic materials,
very little work has been done considering materials which are anisotropic in
nature. Hence, the study of thermo-mechanical interactions and thermoelastic
disturbances in anisotropic materials is justified and is of great importance and
practical use in engineering applications especially in the context of generalized
theory of thermoelasticity.

Verma (1999) and Verma and Hasabe (2002) studied thermoelastic pro-
blems by considering equations for transversely isotropic heat conducting pla-
tes with thermal relaxations times. Harinath (1975, 1980) considered the pro-
blems of surface point and line source over a homogeneous isotropic ther-
moelastic halfspace in thermoelasticity. De Hoop (1959) modified and used a
method originally presented by Cagniard (1962) to solve the disturbances that
are generated by an impulsive, concentrated load applied along a line on the
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free surface of a homogeneous isotropic elastic half-space. Nayfeh and Nasser
(1972) developed the displacements and temperature fields in a homogeneous
isotropic generalized thermoelastic halfspace subjected on the free surface to
an instantaneously applied heat source using the Cagniard-De Hoop method
(Cagniard, 1962).

In this paper, using a combination of the Laplace and Hankel transforms,
the governing equations of transversely isotropic thermoelastic solid half-space,
which are subjected to thermal point load on its free surface are solved. The
resulting equations are then inverted using the Cagniard-De Hoop method for
small times. The results obtained theoretically have been verified numerically
and illustrated graphically for a single crystal of zinc.

2. Formulation of the problem

We consider thermal and elastic wave motion of small amplitude in homoge-
neous heat conducting transversely isotropic elastic solids with thermal rela-
xation, at a uniform temperature Tj, and considering the plane of isotropy is
perpendicular to z-axis. We take z-axis pointing normally into the half space,
which is thus represented by z > 0. The disturbance is caused by a suddenly
applied thermal point source on the free surface of the initially undisturbed
elastic solid. This source is acting in the direction of z-axis at the origin of
the cylindrical coordinate system (r,#, z) which is any point of the plane bo-
undary z = 0. The problem is axi-symmetric with respect to the z = 0. The
governing equations of motion and heat conduction for the displacement vec-
tor u(r, z,t) = (u,0,w) and temperature T'(r,z,t) for such a medium in the
absence of the heat source and the body forces in the context of generalized
theory of linear thermoelasticity are given by

[011(88—:24-7’_1%_7*—2)—1—(7448822 p;22}u+(013+044)§2g _ﬂlg_f
[044(88—; + 7“_1%) + 03388—; - Pg;]w + (Ciz + C'44)8628 53 o)
Kl(g—;Jrr‘laa)TJrKgng — pC. (gt +¢0352)T

o 0(52&4‘ _10 2w %4_ _18u+ﬁ8838t2)
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— s
p1 = (C11 + Cr2)an + Cizas B3 = 2C1301 + Cs303 B = 5 (2.2)
Cj;j are being the isothermal parameters, C. and 7y are the specific heat at
constant strain and thermal relaxation time, respectively. K3, K; and as, oy
are the coefficients of thermal conductivities and linear thermal expansions
respectively, along and perpendicular to the axis of symmetry. If we take

C11=C33=A+2u Cug =2p Ciz= A
K=K =K o] = a3 = o b1 =03 = BN+ 2u)y
(2.3)
then equations (2.1) reduce to the corresponding form for an isotropic body,
with Lamé’s parameters A, p, thermal conductivity K and the coefficients of
linear thermal expansion a;. We define the dimensionless quantities

o=, S =2, t = w*t
v v

* T

To = W =Y, T = —
B To To 54
7 K o= 9B = C1 24

K, Cn Cn

L Ci3+Cyy = BTy
Ci1 pCeCh1

where k1 = K1 /(pC.) and v = /C11/p are the thermal diffusivity and the
velocity of compressional waves in the z-direction, respectively. Here €1 is the
thermoelastic coupling constant.

Introducing above quantities (2.4) into equations (2.1), we obtain (on sup-
pressing the primes throughout)

(824-_18 +08_2_82)u+ 82w_8_T

or? or 222 02" T ooz~ or

[ (82+_18)+ 82_82] . 0%u —a_T

o2 " o) T 02 T el T 0.~ U o: (2.5)
” 49 P2T 10 02 '

(Gt 5) T+ R — (5 + )7
0 0?N/0u 4 SOw
(at—i-Toatz)(E—i-r u+55)

The boundary conditions at the surface z = 0 are

aT  Quilnf(t)

orz = 02 =0 L'+ 0z 2mr
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where o,., 0., are thermal stresses, )y is a constant and 6(r) is the Dirac
delta function, h is Biot’s heat transfer coefficient and f(¢) is an arbitrary
single-valued finite and continuous function of time and must have only one
numerical value.
Equations (2.6) may also be written as
ou ow

(03—62)8—+Cla— —ﬁT_O

ou Ow oT
&‘F%:O hT+ —Qo()f()

where Qf = vQo/Tp. The condition at infinity requires that the solutions be
bounded as z becomes large. Finally, the initial conditions are such that the
medium is at rest for ¢ < 0.

(2.7)

3. Solution of the problem

The condition at infinity requires that the solutions be bounded as z becomes
large. Finally, the initially conditions are such that the medium is at rest for
t <0.

Apply the Laplace transform with respect to time and the Hankel trans-
form with respect to r to the system of equations (2.5) to (2.7). The appro-
priate solution of the resulting equation is then constructed and subsequently
inverted. The Laplace and the exponential Fourier transforms are defined re-
spectively as

drap) = [olrzpemdt dla.zp) = [rda,zp)lar) dr (31)
0 0

where n = 1 in the case of wu(r, z,p) and n = 0 for w(r, z,p) and T(r,z,p) to
equation (3.1)z, we obtain

. 1 . -~ .

" = 5[(‘]2 +p°)i — qT + c3qi]

. 1 . N

T a[(02q2 —|—p2)u — c3qt + BT (3.2)
. 1 R

T" = ?[((f + sz)T + 617p2(qu + pw)]

where 7 =171 +p~ 1.
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The system of equations (3.2) can be written as

iW(q, z,p) = A(g,p)W (g, 2,p)

dz
where
A
C2
U O 1 c3q
e N R
e17p*B
0 =
k
¢+ 0 q
U C1 5 Cc2
U= |w A, = 0 24" TP 0
N o
g e17p’q 0 ¢+ 7p’
k k
0 0 0 1 0 0
O=(0 0 0 010
0 0 0 0 0 1
To solve equation (3.3), we have

W(q, z,p) = X(q, p) exp(mz)

Sl o

So that A(q,p)W(q,z,p) = mW(q, z,p), which leads to the eigenvalue pro-
blem. The characteristic equation corresponding to the matrix A is given by

det(A —ml) =
on expansion we have
mb — )\1777,4 + )\2777,2 —A3=0
where
PP+ Jp? P +rp: | erp?B
+ = + —=
c1C2 k keq

A =

X = {R(@® + ?)(c2d® + ) + (P2 + Jp?)(@* + 7p°)

1
+arp?PF + (o1 — 258+ )]} =
]{76162
1
A3 = (c2q® + pH)[(¢* + p*)(¢* + 7p°) + e17p?q ]—C -
1€2

P:cl+c§+c§ J=c+c

(3.5)

(3.6)

(3.7)
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The eigenvalues of the matrix A are the characteristic roots +m; (i = 1,2, 3)
of equation (3.6). We assume that real parts of are positive. The eigenvector
X (q,p) corresponding to the eigenvalue m can be determined by solving the
homogeneous equation

(A—ml)X(q,p) =0 (3.8)

The set of eigen-vectors X;(q,p) (i =1,2,...,6) may be obtained as

Xi1(q;p)
Xi(q,p) = 3.9
(@7) [Xiz(q,P) (39)
where
—-q —qm;
Xial(g,p) = |aim; Xio(q,p) = | aimi
b; bim;;
(3.10)
—-q qm;
Xji(g,p) = |—aim; Xjo(q,p) = | aimi J=1+3
b; —bim;
and
1 _ _ _
a; = —C[eafmi + (c3 = B)a* — "B
1
bi = (0 + 7 — cam?) (20 + ? — crm?) + P (3.11)
A; = (¢ — e3B)ym? — coq® — p?
Thus the solution to (3.3) is given by
3
W(q,2,p) =Y [BiXi(q,p) exp(miz) + Bi13Xiy3(q, p) exp(—m;z)]  (3.12)
i=1
where B;, (i =1,2,...,6) are arbitrary constants. Equation (3.12) represents

the general problem in the axi-symmetric case of generalized homogeneous
transversely isotropic thermoelasticity by employing the eigenvalue approach.

The displacements, temperature, stresses and temperature gradient in the
transformed domain which satisfy the radiation conditions can be written from
equations (3.1) and (3.2) as

@ = —q[Byexp(—m1z) + Bsexp(—mgz) + Bgexp(—msz)]

W = —[Bgaimy exp(—mqz) + Bsagms exp(—maz) + Bgazms exp(—mgz)]
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T = Byby exp(—m12) + Bsbs exp(—mgz) + Bgbs exp(—msz2)

3
62 =Y _[(cs — c2)q® + azexm; — Bbi] Biys exp(—msz2) (3.13)
i=1
Co 3
Gy = > Z Biysm;(1 + a;) exp(—ms3z)

i=1

3
— 3" Biygmibsexp(—ms2)
i=1

where 1" = dT'/dz.
Applying transforms (3.1)1 2 to the boundary conditions, and above rela-
tions

&zz =0 a'rz =0
. ~ Ok f (314)
hT + T = @af at z=0
27
we obtain
3 —
> lles = ea)g® + aieym? — Bbi|Biyz = 0
o , " (3.15)
_ _ —Qqf
> Birzmi(1+a;) =0 > (h—my)biBits = .
i=1 =1

For a stress free thermally insulated boundary (heat transfer coefficient
h — 0), and for a stress free isothermal boundary (h — o).
Solving equations (3.15) for By, Bs and Bg, we get

Ba=- QSAZp{mg(l + az)|(cs — 62)‘]2 — Bby + agclmg]
—ma(1 + as)[(c3 — c2)g* — Bbs + agclmg]}
s = 2QAZ {ms(1+a)l(cs — e2)g* = By + arerm?]
o (3.16)
—my(1+a1)[(cs — Cg)q2 — Bbs + a361m§]}
BG = — Q q {m2(1 + a2)[(63 — C2)q2 o Bbl + alCIm%]

2w A*p
—mi(1+a1)[(cs — c2)g® — Bba + a261m§]}

where we have taken f(p) = 1/p, and
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A* = (hy — hom1)bi{ms(1 + a3)[(c3 — c2)¢* — Bby + azeym?]
—ma(1 + a2)[(cs — c2)q” — Bbs + ascym3]}
— (hy — hama)bo{ms(1 + a3)[(c3 — c2)q* — Bb1 + ajcym?]
—mi(1+ a1)[(cs — c2)g® — Bbs + azgerm3]}
— (h1 = hamg)bs{ma(1 + a2)[(c3 — e2)g® — Bb1 + arcim]
—my (14 a1)[(cs — c2)q* — Bba + azermi]}

(3.17)

Thus a formal solution to equations (2.5) is given by

% 3
(u,w,T) { / Z (a1k, aok, agk) Jn(qr)e” "+ dq} (3.18)

where L~! designate the inverse Laplace transform and where we have set
(i=1,2,3)

a1; = —qBit3 az; = —qm;Biys azi = biBits (3.19)

4. Inversion of transforms

To obtain the solution, we use the Cagniard (1962) method to. This method
consists of recasting each integral in (3.18) into the Lapalace transform of a
known function, thus allowing one to write down the inverse transform by
inspection. Mathematically, this procedure is based on De-Hoop (1959), Ca-
gniard (1962) and Fung (1965) a rather elementary observation that

-1 {% /f(t)e—pt dt _pn—lf(o) _pn—2f/(0) o f(n—l) (0)}
o (4.1)
_dnf(@)
and
~ N - i )
L {%anf(t)e dt} _1/2/"'n/f(t)H(t—to) dt n=20,1,2,...
(4.2)

For this technique to apply, it is therefore essential that we obtain an explicit
expression for my and that we isolate the Laplace transform parameter p as
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shown in (4.1) and (4.2). To this end, we observe that equation (3.6) pertain to
the coupled, dilatational, distortional and thermal waves. To find the explicit
expression, we seek for solution to (3.6) for small values of the thermoelastic
coupling constant e1. Assuming that ¢ is sufficiently small, we find that

m? :m§0_|_€1m?1+,.. j=123 (43)

2 .
where mj, are given

9 9 Pq® + Jp? £ /Pq? + Jp? — derea(caq? + p?) (0% + ¢?)

My, Moy = Tec1co
2 2
N2, = HTTP (4.4)
— —2 —2

o TPH(ead® £ 97 — mipl(er — 2038 + B)a* + 57p* — eaB mil)

2, = —

! k0102(m§0 - m?o)(mio — mN)

i#j#k=1,2,3
In view

010 = | Z csle = (4 5)5] =refyZeswl-a(e - (u+ 3)3]) 609

of Watson (1945), formal solution (3.18) can be we written as

0 3 3 3
(w,w,T) =L~ * {Re[/ (Z ay;, Zagi, Zagi) exp(—igr — myz) dq] }
0 Vi=l =1 =1

(4.6)
and

\ [2¢ (m - [2q (.37
ay; = ai; EGXP(IZ) (a3;,a3;) = ;exp(lz)(a%%i) (4.7)

Due to existence of the damping term in temperature field equation (2.5)s,
isolation of p is impossible. However, this isolation of p may be achieved for
small time, i.e. if we assume p to be large. Hence, an expansion in the inverse
power of p followed by the change of variable ¢ = pn, reduces mNyy and m%l
to

1—
mig = paig M2y = P2 mN3zg = pagg + 51{7(130
2 2( 2 Q51 193
mj =p (04]'1—1-7) J=44
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and
1
g, oy = [Pn2 +J £\ (P2 + )2 — derer(? + 1) (can? + 1) 5
C1Co
02— n? + 7o
30 E
2 O‘20
o = Ton 2egn® +1) — » k[(cl—263ﬁ+ﬂ ) +5 —026 a o)
ji
ajip = kerea(afy — afp)(0fy —aj) i FjFk=1,2,3 (4.9)

a’{i = of (7'0 + %(Q%O - a%o))

N 1
a3t = a3 {7'0 + z(ago - a%o)}

* C1C2
az] = a%l{TO + [(ody + a3p) — 204:2’)0]@}
T
— % [(e1 — 2e3B + B)? + B — 225 03]

kasiz

Special Case: We take f(t) = H(t), the unit step function so that the
surface of the half-space is subjected to a thermal source of magnitude Q)
and f(p) = 1/p. Substitution of equations (4.1) to (4.9)2 in equations (3.13)
and then into equation (3.3) yields

(u,w,T) =L {iﬂZ@iT} (4.10)

and

1 .
), = Re / (VPAwk + \/;Blk) exp[—p(zako +inr)] dn

—00
o0

wy = Re / (v/PAgk + \/%ng) exp|—p(zago + inr)] dn (4.11)

— 00
o0

_ 1 .
T) = Re / (/pAsy, + \/;ng) exp[—p(zago + inr)] dn

— 00

A;; and B;; are given in the Appendix A and B.
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5. Singularities of the integrals

In order to evaluate integrals (4.10) and (4.11), we consider a complex va-
riable and distort the path of integration in the n-plane. The integrals are
hexa-valued functions of 7, when the choice of signs in «1g, gy and «gg is
unrestricted, and these representations require a six-leaved Riemann surface.
However, at all points of the path of integration, we have confined to the leaf
of the Riemann sheet defined by Re(ajo) > 0, (j = 1,2,3) everywhere due to
our choice that Re(my) > 0, and these are called the upper leaf. The possible
singular points of the integrals are.

a) Branch points. The branch points are given by (discriminant of Eq. (4.9);)

\/(P?]2—|—J)2—46162(’I’}2—|—1)(627’}2—|—1) =0 ako =0 k=1,2,3
(5.1)
and

%, n =iy
(5.2)

For an isotropic medium, it reduces to n = £i, n = £ivi/ve, n = *i\/7
which are same as obtained by Nayfeh and Nasser (1972) and Sharma (1986)
, where v; and vy are the velocities of dilatational and distortional waves.
Again first equation of (5.1) is quadratic equation in 7% and has real roots if
the discriminant of this equation is positive.

Further, if

ag =0 for k=1,2,3 provide n=4=i, n==+

PJ > 2cica(ca + 1) P% > 4¢1c3 (5.3)

then equation (5.1) cannot have positive roots in n?. Therefore, assume that
equation (5.1) is hold and its discriminant is positive, thus the quartic equation
has only pure imaginary pure roots. Physically, it is justified since we do
not want the solution assumed to break down for points of the real n-axis.
Otherwise, the waves of some wavelengths which correspond to these singular
points of the real n-axis are propagated with amplitudes which are linear
functions of depth in the medium. The corresponding branch points are of the
type 1 = %ing.

b) Poles. Other singular points of the integrands are its poles, which are given
by

(04%0 - ago)(ago - 04:2’)0)(0430 - a%o) =0

ko =0 A'(n) =0 oY
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Equation (5.4); provides o, = a3, = a3,. This does not hold true as
Re(akp) = 0 and ayg # gy # asg. Therefore, this yields no singularities.
The poles of (5.4)2 coincide with branch points (5.2). Now to find poles gi-
ven by (5.4)3, on taking n =i/V, rationalizing and simplifying it, reduces to
Eq. (45) of Verma (2001), giving phase velocity for isothermal Rayleigh wa-
ves in a transversely isotropic half-space in thermoelasticity. It can be easily
verified (see Abubakar, 1961) that on the assumption P > Je¢g, only one ro-
ot of the resulting equation (see Eq. (45), Verma (2001)), satisfies (5.4)3 on
the upper leaf of the Riemann surface, and that is the root which lies in the
range 0 < V2 < ¢y. Let it be V}%, where Vg is the Rayleigh waves veloci-
ty in uncoupled theory of thermoelasticity, which is the same as obtained by
Verma (2001). Thus, on the assumption made, the singularities of integrands
(4.9)4,5,6, which lie on the upper leaf of the Riemann surface are

i
n = +i n=+t—— n = %iy/7o
Ve (5.5)
— +i -+
1 = Fino n=Ey

In the special case of 79 < 1 and VI% = 0.1834 for a zinc crystal, the path
of integration is along the real axis. To make the functions of 7 single-valued
in the complex plane of integration, we make a cut joining the singularities

i/\/c2 and —i/\/c3 in the 7n-plane.
First, we consider one of integrals (4.9)3_¢, say
o0
_ 1 Au | Buydn _p,
uy(z,z,p) = ;Im / (7 + ) dt (5.6)

dat°
z/\/e2
Using the equation, we get

t t
- _ z (97] z 877
ui(x, z,t) = Re[O/AuH(t— ﬁ) dt+/dtO/B11H t — —)E dt}

(5.7)
Similarly

z 8772 -

+0/t L/ZBIQH (1 - \/ic_l)g?f dtl} dt}
(5.8)
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us(z, 2,t) = Re{/AlgH - z\/;) 88773 4
/ n3
+0/[ BisH (t: —z\/;) o dtl]}
Thus, we have

u(z,y,t 23: {j(f%—skz)%df—l-/t{
0

o —_

BlkH(tl - Skz)g—l dtl} dt}

k=1 0

o—_

(5.9)
where 51 = 1/,/¢3, s2 = 1/\/c1, s3 = /T 70/k are the slowness of the transverse

dilatational and the thermal waves, respectively.
Similarly

(5.10)
T(z,z,t) ZRe [Ang(t — Sp2)—— +/ngH t— skz)aank dt
k=1

where i, k = 1,2,3 can be determined from ¢t = aggz + inpe. Also when
the thermoelastic coupling constant 1 vanishes, then the temperature field
vanishes as well.

6. Numerical results and discussions

The results obtained theoretically for temperature and stresses are computed
numerically for a single crystal of zinc for which the physical data is given as

g1 = 0.0221 c1 = 0.385 ey = 0.2385
c3 = 0.549 k=1.0 B3=0.9
70 = 0.02 To =296 K c11 = 1.628 - 10" Nm—2

p="7.14-103kmg > w* =5.01-10"s7!
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The computations were carried out for four values of time, namely 7 = 0.05,
0.1, 0.2, 0.5 at the surface z = 0 and for a stress free heat transfer coefficient
h — 0. The results for thermal stresses with respect to distance are shown
in Figs. 1-4, respectively. From the figures, it is observed that the negative
values of stresses are due to compression by a point load at the surface, and
they increase in magnitude with the passage of time. The temperature also
decreases from a positive value with the passage of time. Also the variations of
all these quantities are more prominent at small times and decrease with the
passage of time. This established the fact that the second sound effect is short
lived. All these quantities vanish when we move away from the heat source at
a certain distance at all times, which shows the existence of the wave front
and ascertain the fact that the generalized theory of thermoelasticity admits
a finite velocity of heat.

Transverse stress

1 1 1 1 1 1 1 1
0 05 1.0 15 20 25 3.0 35 40 45
Thermal relaxation time

Fig. 1. Variation of the transverse stress near the surface with distance and time

Normal stress

-14 1 1 1 1 1 1 1 1 1
-05 0 05 10 15 20 25 30 35 40 45
Thermal relaxation time

Fig. 2. Variation of the normal stress near the surface with distance and time
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2

g]}

o

2 0 x/x\x—/t

o -2

19

o - —— 0.05

= 010
_ —— 0.20
04 “x- 0.50
-8 I 1 I

1 1 1 1 1
0 05 10 15 20 25 30 35 40 45
Thermal relaxation time

Fig. 3. Variation of the horizontal stress near the surface with distance and time

20

15

10

Temperature

5)

0

1 1 1 1 1 1 1 1
0 05 10 15 20 25 30 35 40 45
Thermal relaxation time

Fig. 4. Variation of the temperature near the surface with distance and time

Appendix A

z,k=1,2
A — _R 277 LT N a%l
= Ry — eXP(IZ) ko(n)m
B 2n LT a? —z _ —Q*ern’
Ay =R/ — eXP(IZ)Nso(U) 2a30zeXp(2Ea30) M=—
- /2n 37 gy _
Aoy = =Ny P exp(lz)NkO(U)akOT 2,k =1,2
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Termosprezyste zaburzenia w poprzecznie izotropowej polprzestrzeni

wywolane punktowym obcigzeniem termicznym

Streszczenie

Celem pracy jest zaprezentowanie zaburzen wywolanych punktowym obciaze-
niem termicznym przyltozonym do jednorodnej, poprzecznie izotropowej potprzestrze-
ni w ogdlnym sformutowaniu zagadnieniu termosprezystosci. Do wyznaczenia rownan
ukladu zastosowano kombinacje transformaty Fouriera i Hankela. Przy odwracaniu
tak otrzymanych transformat uzyto metody Cagniarda dla krétkich przedzialow cza-
sowych. Rezultaty analizy pod katem wyznaczenia temperatury i naprezen otrzymano
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w drodze symulacji numerycznej dla przypadku cynku jako materiatu badawczego.
Wykazano, ze oscylacje poziomu naprezen i temperatury sa szczegélnie wyrazne dla
krotkich przedzialéw czasu i gasna z jego uptywem. Wyniki badan zilustrowano gra-
ficznie dla réznych czaséw relaksacji termiczne;j.
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