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TWO ONE-DIMENSIONAL PROBLEMS OF THERMOELASTICITY

WITOLD NOWACKI (WARSZAWA)

1. Introduction

The work on dynamic problems of thermoelasticily was started in
1950 with two papers by V.I. Danilovskaya, [1], [2], on the stress
provoked by sudden heating of the plane bounding an elastic semi-space.
The problem of stresses in a space or an infinite plate was treated by
H. Parcus, [3], the author of the present paper, [4], and A. M. Kata-
sonov, [5]. All these papers are based on the heat equation in which
the terms taking account of the influence of the dilatation of the elastic
body are rejected. Dynamic problems of thermoelasticity, where the in-
fluence of dilatation is taken into consideration in the heat equation, are
dealt with in works by I. N. Sneddon, P. Chadwick, [6], and
F.J. Lockett, [7].

In the present paper, we shall consider the action of a continuously
distributed plane source of heat acting in an elastic semi-space in the
x = ¢& plane. In the second part, stress propagation in a perfectly elastic
semi-space will be considered, and in the third — such propagation in
a viscoelastic semi-space. The location of the heat source in the x=¢§
plane considered here is characterized by the fact that it involves the
necessity of taking into consideration the longitudinal wave reflected
from the plane bounding the elastic semi-space. The considerations of
the present paper will be based on the heat equation, the influence of
the dilatation on the temperature field not being taken into consideration.
This influence will be discussed in the next paper.

The heat equation has the form
(1.1) e e e

where T denotes the temperature, t — time, and %= 4, gc, where £, is the
coefficient of heat conduction, p — density and ¢ — specific heat, and
Q@ = W/pe, where W is the heat quantity transmitted by the heat source
per unit time and volume.
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The displacement equation of the theory of elasticity has the form

(1.2) (42 1)° b

2oy - ()_T
ozt 2 op =Q2u+32)w 3

where 2, 4 are Lamé's constants, u — displacement, a; — coefficient
of linear thermal expansion.
Let us introduce the potential of thermoelastic strain @, where

o
U= ..

(1.3) o

The Eqg. (1.2) takes, after integration with respect to x, the following
form, [4]:

0*® , 0
(1.4) 58 — 0 g =0T,
where
oo B oo !,)_3__1_452;1[;__1_-#:-“
T T ouraT & T a2u YT 1=

and ¢ is the velocity of propagation of an elastic longitudinal wave and
vy — Poisson’s ratio. In the one-dimensional case under consideration,
the stresses oy (i==1,2,3) will be the only stresses appearing. They are
expressed by the equations

- 0*@ . 0> 0*a
(1.5) o =0 o 092“_—033:_2de9' -0 9t
or _

. 0*@ = J2p
(1.6) g1 =10 o Oas = 0yy = — 2 G, T - A0* preg

In general, the function @ will not satisfy all the boundary conditions.
To the stresses o; the stresses i should be added, expressed in terms
of the function ¢ satisfying the homogeneous equation

g 0% __
(1.7) oz~ 7 o T ¢

together with the corresporiding boundary conditions. The stresses
0ii (i=1, 2, 3) are expressed by the equations:

; du g  0°
o :A@+2;¢di={z+zma_m‘g= 90&'33’
(1.8) N .
‘322:&3823921()—5:202 dtZ"
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The resulting stresses will be obtained by adding oi to on

020 0
=5 + o)
(1.9) | S
i - . " 2 {2 \ j'o,'.'
Oys == Oy = — 2GTH,+ Ao (dt2 + Gt | =—2GT o+ o o

2. Plane Source of Heat in a Perfectly Elastic Semi-Space

Let a plane, continuous source of heat act at the distance x=¢ from
the x==0 plane bounding the semi-space. Let us assume that 0T/dx =0
in the @ =0 plane,

Using the reflection method, we can represent the heat equation in
the form

0°T 10T _ 9_|5{m_§}+6(.r+5}|?}{t},

(1) ox*  x 0t  x

with the boundary conditions

T

(2.2) o

0 for x=0,

and T==0 at infinity and the initial condition
(2.3) T (x, 0) = 0.

n () in the Eq. (2.1) is Heaviside's function, §-Dirac’s function.
Performing in the Eq. (2.1) Laplace transformalion, and solving the
transformed equation, (2.2) and (2.3) being taken into consideration, we
obtain

T (x, p) = Q_‘|e'-l-1.\--—§1l-?,‘L.e—l-k‘-ifil-_‘jl’
(2.4) | 2xp)q
‘ x =, £=0, q=1p/%,
where

T (a, p)= ! e PIT (x, t)dt.
0
The upper (minus) sign in the Eq.’(2.4) concerns the interval & < x < o0,
the lower (plus) sign — the interval 0 < & <&,

Performing the inverse Laplace transformation, we obtain

(2.5) T=2—?. fi = @—8) t|+f - &),  x==§  §>0,
x
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where
.-"ji- —421 Z of
z,t)=2 =g A== :
fi (2, t) ]/ 7 |/ % | 4=t

z

The upper (plus) sign concerns the interval & <Zx-< oo, the lower (minus)
sign the interval 0 <<x << &.
Next, we solve the equation (1.4). Performing the Laplace trans-
formation we have:
a0

(2.6) dnz pPPo=49,T.

This equation will be solved assuming that 0®/dx =0 for x==0 and
=0 at infinity.

It is assumed that:
W

Bt = 0.

?(x, 0)=0, l
=0

The solution of the Eq. (2.6) is the function:

(2.7) ff;(:}:, p)=— 9, Q

1
Flx—&1q —[c+8) Fg] —
2?p{0“‘p"'—-q}!| le e !

S E_ Ieﬂ[: [x—§)ap + e_f'\“"g] “f“]} 1":_-__'.‘_ E’ 5"::~ 0‘

The above result was obtained on the basis of the following solutions.
Let us consider the two systems of equations

T = Q d*o

s Tﬁ—_,._ [ — —nt g2 ~= T 3
(2.8) P xp{é(a, E) 4 b(x+8), gt — P o 0=10,T
and two other systems:

dagx s o @ d F P
(2.9) ot P Y= o [0(ax—&)+ o (x--8)], e —qF=19,V.

We assume that the boundary and initial conditions for the function T
and ¥ are the same. This applies also to the function @ and F.

Let us observe that eliminating from the system of equatmns (2.8) the
function T, and from the equations (2.9) the function ‘F we obtain equa-
tions of the same type and the same right-hand number. In view of the
i_bdentity of the boundary conditions for the functions F and @, we have
®=F. The second equation of the system (2.8) can be represented in
the form:

]

] —q5=19.,i*+(6*p2- Q) P.

2.10
\ ) dx*®



Problems of Thermoelasticity 337

The left-hand member of this equation is, in view of the second of the
Egs. (2.9) and the relation F = &, equal to 9,%. Therefore:
(2.11) G’J“———Z—{L— (T—%).
o’ p*
The function ¥ will be obtained directly from the Eq. (2.9) if q is replaced
by G,:;' p.l

o @

Flx—=5§up ¥+ &ap — ~
(2.12) W= P e Slop L o— | =, E=0.

Knowing the function @, the stress o,, will be found from the Eq. (1.6):
(2.13) oy =0p*0.
In the cross-section x = 0 we obtain:

t)gQgp 1 —_e—§la— ~ g—iop|,
% (0 p*—q) \y/q op
This stress is different from zero. Let us determine ¢ from the Eq. (1.7):

d: o
(2.15) d:c?’-_g p’g=0.

(2.14) |6y1]e=0=—

Taking the condition at infinity into consideration, the solution of the
Eq. (2.15) has the form:

(2.16) @ (x,p) = A(p)e—?", x>0,
From the boundary condition

o +a,=0 for x=0,
we obtain:

9,Q  [ef) q e—ﬁup)
2.17) A — .
( I {p) ?(G,;p __q}p~ |q Up

The resultant stresses will be obtained from the Eq. (1.9). After per-
forming the Laplace transformation, we have:

(218) Gy =op¥D+§),  To=0gy=—2GHT+ i‘—gg“,
where ’
(219) &) ———208e {Ui CRR

2%0"‘( —;‘?) I'p

_|__e—(,\‘.;.§:.|.pm_ze ,y,ux—k’crp]__, le {:-—\'mp__e—lt—..iapll
p

x=E, >0,
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Performing the inverse transformation, we obtain

ﬂl} ; ]
(2.20) oy, (x, ) = — -2;%;? loVx|F | £ (@—&,t+

+F, |2 +&t]| — 2 Fy (6, x, )| —|Fy [ (2 — &), t] — Fy (£, 0],

with the following notations:

=

N ( z ]/ t )
e *erfe e Y
) 4t %o _
—e*_‘}erfc(- 2 + l/ ta)
) 4 ut xa

1 i
Fzt= of xe

(2.21) )= |0 for t- ox,
| F\ (& t— ox) for t>oux,
I 0 for t-<z,
Fs [Z,ﬂ: X _'!a‘:“—ﬂ
‘ xo'le *v —1) for t>az.

Let us consider the action of a plane source of heat in an elastic semi-
-space in the cross-section x==§¢. Assume that the plane x==0 is free
from stress and that in this plane we have T'=0. Using the method of
reflections, placing in the infinite plate a positive plane source of heat

in the x = ¢ plane and a negative source in the x=— ¢ plane, we obtain
the following functions:
(2.22) 'i"_ Q (eiF(x—ﬁllo_e—ltn}lq) r=¢, E=0,
24pVq
(2.23) P=— %9 |1 [eFtr—ia—e=tx+81a]| —
2x(c*p*—q)p |/q
1
— ~[eFlr—dop _p—(x+ia, o=t . ~
= e grivtsion]}, r=¢, &= 0.
Let us observe that in the x=0 plane we have T—0, ®=0 and
,, =0. Performing the inverse Laplace transform we obtain:
(2.24) T(m,t)=2§; Uil (e —8), 1] —F (x+& 1), e=§ >0
and
e 9,
(2.25) oy =e 5 z—_——Q—”{q x|F, |+ (x—&,t] —F,(x+& t)]| —
—[Fy[+(@— &, t] —F, @+ &), x=¢§  E-o.

The stresses g,., 043 Will be obtained from the Eq. (1.9).
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Let us consider in addition the particular case of harmonic variation
of the heat source in function of time @ (t) = Qye’®’. Since

T, H) =" H{z), D(x, t)=e O (x), oy (x, t) = e o} (z),

the Egs. (2.1) and (1.4) will take the form:

¢’H __iw . @ _
(2.26) e e xlé{:c &) +d(x+ 8|,

d*e

— (oiw}*@ = 0,H.

Solving the above equations under the assumption that 0T/dx =0,
0@/ 0x =0 for x=0, we obtain:

(2 28) T(x t) = M [e:i:(-\“—':‘il Vin e_].l'-rl_‘:j |'I";JII 9 =& £>0
. ) 23]/;? 1, 7N AR = —\U,

(2.29) @(z,t)= E’%}“ﬂ{ 7 [eFle—8Vin 4 e—tertiVin] —
== a_%.m Igl (x—2) :am+e {Ja;!!uml} IE—-:E, E=>0.

Introducing, as before, in the case of a confinuous source, a wave
function ¢ (x,t)= e’ ¢*(x), we obtain:

29u Qu (e_—g Vin E_:_gff) e Xl
% (0% w? + in) '

l/_ T i

The stress o,, will be found from the Eq. (1.9)

(2.30) p(x,t) = —e!

¢
(2.31) o= giﬂ?; 0020 i‘:ﬂ){“l‘“ [eFte—av i . g—tx 81— ge—4V I"—_m“xl'_
)
. _1 le.q_{..-—-\}mw,._._ e—'li*gl"-'w]} x=¢, £=>0.
ciw

If, in the plane x== ¢ a plane heat source acts, @ (t) = Qoe’*, and if we
require that, o,;, =0, T=0 in the plane x==0, then,

(2.32) T(m,t}—Q"e [e‘f‘l‘-silH.:——e‘“{fhllfml T=¢, §=>0,

=)/ in
. R Py’ 1 o re—8 VT — o—F 8 Vin
(A2l QEa= 2% (02 W+ in) ] "iy - © -

st 1 Ie Flx—fHoin . p—lx+ -)ﬂm] Tx=E, E—0.
atm
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The stresses will be found [rom the equations:

o 0D
(2.34) G =0 At U":G:s::=‘—2G29”T +Aﬂ'"_a't"2_'

In the case of the source Q(t) = @ycos wt, we should take the real
parts of the function T, ¢, @, 6, and in the case of @ (t)=@Qqsin wt, the
imaginary parts of these functions.

3. Plane Heat Source in a Viscoelastic Semi-Space

Let us consider a viscoelastic medium where the relations between the
stresses and strains and the temperature are given by the equations, [8], [9]:
f t

0 , 060 (x,, )
(3.1) o (x, )= J#(t—ﬂd—s“ux t)dr+ 4, J {m—z) d(f L
0 =
—'|3)~{t—r)-l-2,u(t—~—r}]a,ng’zf)ldT

l ’
(3.2) PI{D}PR(D}H{{-"’-'(I,J}:PQ(D3P3{D)Em(x t)+

+4 |P (D) P,(D) — P, (D) P, (D)] @) (xy, t) — Py (D) P, (D) a; T}.

.-j] 3

The relations (3.1) have been given by M. A. Biot, [9], and generalized
by D. S. Berry, [10], to three-dimensional viscoelastic problems. To
these relations are added terms taking the influence of the temperature
into consideration. 4(t), u(t) are relaxation functions, which in the case
of a perfectly elastic body reduce to Lamé’s constants. In the relations
(3.1), the operators P;(D) (i==1.2,3,4) are represented by the equa-
tions, [9],

N;

(3.3) P,(D)= N aD",  al¥is£0,

n=0

where D"==0"/0t" denotes the n-th derivative with respect to the time.

Substituting the Egs. (3.1), (3.2), in the equations of equilibrium, ex-

pressing the stresses in terms of strains and these in terms of displace-

ments and introducing the potential of thermoelastic strain @*, we obtain:
I

{
(34) ’Iz;x{t—r}-{—j_(t_._..r] e @t(!pdre__d;?ﬂ

o
0

=J (84 —2)+2p(t—1)] g%‘ dr,
0
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orPT

(3.5) ;[2P._.{D}P“(D)—l-P‘,(D)R{D)IPEGI*“””— P (D)Py(D)p - Fre

=P, (D) P, (D)a,T.

) Expressing also the Egs. (3.1) and (3.2) in terms of the function @*, and
using the Eqgs. (3.4) and (3.5), we obtain: '

f

0 o o
I‘I}: — 7d *[1) .
89 o= [2ut—n (5 —our)eriarton, THE
0
(3.7 Py(D)P,(D)ol) =
d2 d!(pt(x]

= P,(D) Py (D) (r]x-d;j —aﬁpﬂ) @*% 4 P, (D) P,(D) pbij S

Performing on the Egs. (3.4) and (3.5) the Laplace transformation
we obtain, [11],

(3.8) Vﬂdi"-—p o (p) D* =0 ( )T
where the following notations have been introduced:
o (p)=—— & o ) (p)= {p) +2u (P]

P27 (p) + 2(p)] Tip) + 20"

for a viscoelastic body for which the relations between the state of stress
and strain are given by the Egs. (3.1);

. BP(p)P(p)Q N
T P)= 55, (p) P, (p) L P, (p) P, (p)’

G (p)=piilp),

3P !'p’iP (pla:
2 P, (p) P, (p) + P, {:D)Pafpl

J(p)==

- (p)

for a viscoelastic body in which the Eqs. (3.2) are valid. In addition we
_assume for a viscoelastic body for which the Egs. (3.2) are valid, that:

@‘Iﬂ—!}(xn{)):[] for p=1;2,.., max[{N,+N3),(N.+N4],(N1+Nn+2)i,
T0-1 (z,,0) =0 for yp=1,2,..., max (N;+Ny).

The initial conditions for @* are at the same time the initial conditions
for the displacements and stresses oi.

After performing the Laplace transformation, the relations (3.6),
(3.7) take the form

= 0 o\ = g, B
(3.9)  Gilzr, p)=2G(p) (3;55 — by l?z) ®* (xr, p) + dij p* 0 D* (@, P)-
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In our particular case of a one-dimensional problem, we have

(3.10) dd;‘cj-’ e (p) B =0T,

and

B.11) o, =p 0®*, p=oy=—2GMP)I@T+|1—h(p)s,,

where
2G H
h(p) = (p)o*(p)
)
The stresses Fx“, f;-:-.n ;3;._ are expressed in terms of the function ¢ by the
equations

(3.12) oy =p0g", Gus =0y = |1 —h(p)| &,
and the function ¢* satisfies the equation

gyt 5 A
(3.13) i PPyt =0.

Let a plane source of heat act in the x == ¢ plane of a viscoelastic
semi-space. Let us assume that 0T/0x =0 in the plane x=0. The tem-
perature field is given here also by the Eq. (2.5) and, after performing
the Laplace transformation, by the Eq. (2.4). The functu)n * will
be found from the eguation

(3.14) B e DB B
p’ o*(p) —q

where the function ¥* satisfies the equation

i AN .
(3.15) it — P @Y =-—£|6(mﬁ51+6(x+5}1,

with the boundary conditions d%* dx = 0 for x = 0 and ¥*= 0 at infinity.
Bearing in mind that :

» Q L "
. Pe=— o Flx—E)palp) —(x-t & paip = o
(3.16) Y 23P20ip}|e Hrolp) 4 g—(xt8lpaip)| T =¢, £>0,
we find:
= i(p)@ [ 1 ¢ e
(3.1 @P*=—_— "M Jetl—35ta =(+ilye] —
22p[p* o*(p) -qlhq] i I
= i =S palp) —(x=fpa(p) ==&
o) le +e : I},  x=§, E=0.
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The function ¢* will be obtained from the solution of the Eq. (3.13),
assuming that ¢*==0 at infinity

(3.18) 7* = A(p)e—roln,
The guantity A (p) will be obtained from the boundary condition
(3.19) 51.=g,1+§,,=0 for x=0.
Hence:
A{p)=—--——?—""~‘ﬁ)—~l L i Lo toeta],
xp|p*o*(p)—q| |}/q po(p)

The stress @,, will be obtained from the equation

o = pgg(;ﬁk‘i‘rﬁ‘]

or
(3.200 o, y=— 2xp|p“) ?p” QI{]f [eF w—810 4 g—(v+ilVa —
—2e—fla—rolp)e| — . [e* tv—f)patr) — e—ir-;‘mami{l, x=¢  E>0.
po(p)
The stresses G.s, 0, Wwill Be obtained from the equations
(3.21) oo = Oyo = — 2G(p)I(p)T+5, |1 —h(p)].

Let us consider in a more detailed manner a viscoelastic body where
the relations (3.1) are valid. Let us assume that the functions 4(t), u(f) are
expressed by a simple exponential relation and have the same relaxation
time &'

A(t) =2 e, uit) = poe .

In the case considered we have:

31+ 2ua . pte 0
— Tl S — zﬂ' — i ‘ = ' =T )
¥ (p) Lt 2, ay » = const o’ (p)=7y % y Aot 2
T, e .ullp =_1____ h ZG(p)U {p) 21“0 — const
G‘p) p_i_el ﬁ x‘}’ El (p} }.,,—}-2‘[1[, nst.
Therefore :
~ Qﬁ 0 l /?% Fle—H1q et . - L J—
3.22 = [e Te
(3.22) o, 2xy]}'(;0-ﬁ}
__28—-}q-—|.].,p{pre}]__.. _1 [e (x=8 1 pplp+e) — p—Ia ;‘Hﬂ;‘l.ﬂlnl\_,

p(pte)
=¢, E=>0.
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Performing the inverse Laplace transformation, we obtain [11]:

(3.23) oylx, t)= sz-'j‘-l-Q [[H, [ (x—&),t] +H, (z4& )—2N(£,2,8)| y/ y—
Yy
__lKIi(m'_‘E],tl““K{I'}-E,t)H, x =, E>0.

The following notations have been introduced

H,lz,t)=—- l_l.eﬁ’ £
2yp
I

N (& t)=]g(¢ t—)f(x 1) dr,
0

e’ f‘"‘erfc(
]

+ 1] ﬁt)—e "Iquet‘f(!(l —:-'."—"l ﬁ{;)]

where
gl t)=— eﬂ;‘: ﬁ‘e“ "Eerfc[lf f_xt—f- lf‘ﬁ) .
. — & dul
—e—Vixerfe {17-:- —Vpt )] S eT;;
f(x, )= le_'_”:'_gl’_? n exyy "{e_;'{l (2([”13"5 __-:‘z.y}-)- d’u]ﬂ(t- xVy),
2 Jfv*—x*
and v

ot 5
K(z,t)=e * 1:1(2 lltﬂ_zz?')iﬂt_x;".?):

and 7 is the symbol of the Heaviside function.
The stresses G,, and o4 will be obtained from the Eq. (3.21):

(8.24) Gu=0yh=—2GMEIPT+5,[l—h(p)]=
_2um,p 0~
pte BT+ 2[.+2p.,g”
Performing the inverse Laplace transformation, we obtain
Da
(3.25) ay, "—a“-——@—l, Pt Al (@ — &), t] + A+ &8 + 25 g,
I 41 +2 ll
where

ie—¥ | fe) z
Alz,t) =" lexp(iz / - erfc( + i )—
27/e |/ 3 vl L

; £ z o et
~— exp (— iz I/;J erfc (]”} o —i l"st)] -
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Let a plane source of heat act in the plane x=¢ of a viscoelastic
semi-space. Let us assume that in this case we have T=:0 in the x==0
plane. The function ®* will be expressed by the equation:

{326} {};* = — -——-——-?—ﬁj}—)]—__._j 1 |e_1_—{-"""-.-:] 1a._ e—r""'r:’ I 4 ‘ 1
2xp|p*o®(p)—ql |y ¢
1

) [e-F(-\"-§lﬂ-‘Jl'P}_ e-—{,.v,-flpr:(m“ < T=¢, E~q,

Since in this case we have ¢* = 0, therefore

(3.27) &y, =op*®*, Gu=iy=—2G{EIP)T+|1—h(p)|5,,
where

{3.28) T — @ et —814 _—_eg—l=dia| T=E, §>0.
2xplq
For the model of the viscoelastic body assumed, we obtain:
9 .
(3.29) a,.=—f?- * [ VyxlH, | &= @—&),t| — H, (x+ & 0] —
S ¥y —|K(+ [z —8),t| —K(x+ &I,
(8.30) g = gy = — et ola k@ —8t—Ae+ &0+ 35
l ;-n+2 Hy
References

(1] B. M. Jaunnopckas, Teanepamypuvle HAnpAjcemua 6 ynpyom noaynpo=
CULPANCINGE, §0ZHUKEQIMUE seaedemane aHeanHozo Hazpeaa 20 eparign, Tpukn. Mat. Mex.
3, 14 (1950), 316-318.

2| B. M. Janugosewan, OF eduolt dunasureexoie sadawe mepaoynpyzoemu,
Hprn, Mar, Mex., 3, 16 (1952), 341-344,

[3] H. Parcus, Stress in Centrally Heated Disc., Proc. See. U. S. Nat. Congr.
Appl. Mech.,, New York 1954

[41 W. Nowacki, A Dynamical Problem of Thermoelasticity, Arch. Mech.
stos.. 3, 9 (1957), B25-334.

[6] A. M. HaracoHnoB, Pacnpoempanenue c@epuitcerua mepuo-gazno-ynpjjzir
woamyugennit, Beern. Mock. Vu-ta, 2, 12 (1957), 39-49.

[6] P. Chadwick, I. N. Sneddon, Plane Waves in an Elastic Solid Con-
ducting Heat, J. Mech. Phys. Solids, 3, 6 (1958), 223-230.

[71 F. J. Lockett, Effect of Thermal Properties of a Solid on the Velocity
of Rayleigh Waves, J. Mech. Phys. Solids, 1, 7 (1958).

[8] M. A. Biot, Theory of Stress-Strain Relations in Anisotropic Viseo-
elasticity and Relaxation Phenomena, J. appl. Phys. 11, 25 (1934), 1385-1201.

[91 E. Sternberg, On Transient Thermal Stress in Linear Viscoelasticity.
‘Tech. Rep. No. 3, Brown University 1857.

[10] D. S. Berry, Stress Propagation in Visco-Elastic Bodies, J. Mech. Phys.
Solids, 3, 6 (18958), 177-185.

[11] W. Nowacki, Thermal Stress Propagation in Visco-Elastic Bodies, Bull
Acad. Pol. Sci., el. IV, 1, 7 (1959).



346 Witold Nowacki

Silreszczenie
DWA JEDNOWYMIAROWE ZAGADNIENIA TERMOSPREZYSTOSCI

W pracy przedstawiono rozwigzanie dwu zagadnien dynamicznych, od-
noszacych sie do rozprzesirzeniania sie naprezen cieplnych, wywolanych
dzialaniem plaskiego Zrodla ciepla, umieszezonego w plaszezyZnie x=— &
polprzestrzeni sprezystej i polprzestrzeni lepko-sprezystej.

Rozpatrzono dwa warunki brzegowe dla temperatury: T'=—10 oraz
0T!Qx =0 w plaszczyZnie x = 0.

Dla ciala doskonale sprezystego uzyskano rozwigzanie w poslaci zam-
knietej, dla ciala lepko-sprezystego dla modelu M. A. Biota w postaci
calek znanych funkcji.

Pezwxe

IBE OTHOMEPHBIE 3AJTAYM TEPMOVYIIPYTOCTI

Jaercsa peureHye ABYX AMHAMMYECKMX 3a7a4, KacalollIXCcA Pacipocrpa-
HEHMA TEPMMUECKUX HATIPSKEHMI, BEI3BAHHBIX JIEFICTBMEM IIJIOCKOTO MCTO Y-
HMKA TEeILTa, PACTIONOKEHHOTO B IIOCKOCTH X == £ YIPYroro IoJiynpoCcTpaH-
crBa. PacemaTpuBaroTes JBa KpaeBble yCa0BMA A remieparypsl T =—10,
a takxe OT/0xr=—0 mmockocTy & =— 0.

Hna abcomoTHO yHpyroro Tena ToJydaeTcA PEUIEHME B 3aMKHYTOM
dopme, Torja Kak IIA BA3KO-YOPYTOro Tejya, Ajas mopenn M. A. Buora—
B BUJIe MHTETPAJIOB M3BECTHBIX (QYHKIMIA,
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