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ABSTRACT

In this paper, by applying Marchi-zgrablich and Laplace integral transform technique .To study inverse unsteady
state response of finite thick hollow cylinder with internal heat sources with third kind boundary conditions to
determined linear temperature, displacement and stress function. The results are obtained in terms of infinite series
and the numerical calculations are carried out by using MATHCAD -7 software and shown graphically.

Keywords: Inverse thermo elastic problem, finite thick hollmylinder, Marchi-zgrablich and Laplace integral
transform

INTRODUTION

In [3](Sierakowski and Sun, 1968),the direct problef an exact solution to the elastic deformatibfirote length
hollow cylinder is consider .In [5] (Grysa and Giavski,1980)and [6] (Grysa and kozlowski,1982)s,ldatermine
one dimensional transient thermo elastic probldersred the heating temperature and the heat finthe surface
of the isotropic infinite slab. [7](Wankhede P.@daDeshmukh, K.C., 1997) has discuss an axisymmitverse
steady-state problem of thermoelastic deformatioiindge length hollow cylinder In [9] (T.T.Gahan¥.Verghese
and Khobragade N.W.,2012),has discuss thermo elpstblem cylinder with heat sources .to deterchitieear
temperature, displacement and stress function witlation type boundary conditions with constamhpe [10]
Warbhe,M.S and Khobragade ,N.W has discuss nuoaieStudy of transient thermoelastic Problem atéitength
hollow cylinder

In the present paper, an attempt has been maddetetyghe inverse unsteady state thermoelastibleno of finite
thick hollow cylinder with internal heat sourcegphgd for upper plane surface with third kind boandconditions.
To determine the temperature, displacement andhiidestresses on upper plane surface of finite ketigtk hollow
cylinder with internal heat sources.
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Fig.1 Thick hollow cylinder subject to non homogeneous
boundary condition at r=a and r=b

2. STATEMENT OF THE PROBLEM
Consider a thick hollow cylinder of length h occimy the spaceD:a <r <b,0 <z < h (Fig. 1) the thermo
elastic displacement function as in [1] is goverbgdhe Poisson’s equation

_ (a+)

2
Vi = ToaT (2.1)

with¢p =0 atr=a andb (2.2)

2_ 9% 10 0%
Wherer®= ar? + ror 9z2
v anda, are the Poisson’s ratio and the cylinder lingzefficient of the thermal expansion of the mateoiff the
cylinder and T is the temperature of the cylinsiisfying the differential equation.

a%T 16U+62T W(rzt) _ 19T

Pre i P (2.3)
Subject to initial condition
T(r,z,0) =0 4p.
The boundary conditions
[T(r, 72,t) + ky aT(r’Z’t)] = F,(z,t) (2.5)
ar r=a
aT(r,z,t)

[T 2.0 +k, %]sz = F,(z t) (2.6)

oT (r,z,t) _
[Tz 0+ CTL:O =0 2.7)
[T(r,z,t)] ;.= = g(r,t) (unknown) (2.8)
The interior condition
[T(r, z,t) + CaT(T'Z't)] = f(r,t) (known) (2.9)

0z z=¢

wherex the thermal diffusivity of the material of the mder, k is thermal conductivity of material a¥dr , z,t)
is internal heat sources
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The radical and axial displacement U and W satigfyhe uncoupled the thermoelastic equations are

2y _ U _oy)-12e _ 5, v o7
VU =t (1-2v) P 2 oz %oy @1
2 —10e _ , (1+v) oT
VW + (14 2v) Pl 2—(1_2v) P (2.112)
Wheree = Z—: + g + Z—M; is the volume dilation and
_ 99
== (2.12)
_ 9
== (2.13)
The stress function are given by
or,(a,z,t) = 0 a,,(b,zt) = 00,,(a,z0)=0 (2.14)
and
o(a,z,t) =p; 0.(b,zt) =—py 0,(r,0,t) =0 (2.15)

Wherep; andp, are the surfaces pressures assumed to be mnifeer the boundaries of the cylinder. The
boundary conditions for the stress functions (24 (2.15) are expressed in term of the displanesmmponents
by the following relations:

r=@+26)5 + A2+ 27 (2.16)
(/1+ZG)—+/1[ g] (2.17)

o = (/1+za)§+/1["’a—f+";—f (2.18)
=G5+ (2.19)
Whereld = (12_6;) is the lame’s constant, G is the shear modulddlhand W are the displacement components.

The equation (2.1) to (2.19) constitutes the matteral formulation of the problem under considerati

3. SOLUTION OF THE PROBLEM
The finite Marchi-Zgrablich integral transform afder p is defined as

fo) = [ xf (0)S, (ky, Ky, tyx)dx
And inverse Marchi-Zgrablich integral transform as

o fp)Spkyike unx)
fla) = B, et

Cn
Where
S (klsz' an) ]p(unx){y (k1, una) + Y (kz' unb)} Y, (unx){]p(kl' una) +]p(k2r unb)}
Cy {5 2 (ky, kz, uyb) — 1(k1' Ky, inb). S, +1(k1' ks, Hnb)}

- ? {sz(kw Kz, Hn@) = Spo1(ky, kg, pna). Spy1(ky, ko, Hna)}

An operational property is given by

2L+ 22+ 25, (kg e )

ox%2  xdx
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b of
= Sy (en ko ) [f ke 2|
, i
— LSk ko ) [f+ k2]~ w2

Applying the finite Marchi-Zgrablich integral trafiosm to (2.3), (2.4), (2.7), (2.8), (2.9) ansing (2.5), (2.6)
one obtains
d2T

dz?

=, P 1dT
—[,lnzT-l'? =;E+Q (31)

Where Q = kilso (ky, kg, ma@)Fy(z,0) — éso(kp ky, 1y b)F, (2, 1) and p=0

T(p,,z0)=0 (B.2
[’I_"( Up, Z, t) + CWL—O =0 (3.3)
[T(tn 2] 2n = G(n, ) (3.4)
R s A (T (35)

whereT denotes thdlarchi-Zgrablich integral transform gf andy,, is parameter.

Applying Laplace transform to (3.1), (3.3), (3.8,5) and using (3.2) one obtains

da’T*
dz?

T @) @9
Whereq? = u,? +f;

Q" = - So (ks K, un@)F1°(2,8) = =Sy ks, Ko, unb)F (2, 1)

[T*(un, z,t) + C%]Fo =0 (3.7)

[T*(n, 2, )],z = " (i, ©) (3.8)

aT” (pn z,t)
dz z=¢§

T (20 + ¢ = (1 © (3.9)

The equation (3.6) is a second order differentiglagion whose solution is in form

T* = Ae% + Be™% 4 P| (3.10)

»_ P
Where PI = % D= é and A, B are constant. Using equation (3.7),)(%143.10) we obtain the values of

A and B substituting these values (3.10) and thpptyainverse of Laplace transform and Marchi-Zgietbintegral
transform. We obtain

o k,k,n o _ m+1 B _
1000 = 2, S (| 1) s

t
J- [f*(p.n, t) — [PI]Z:E —C [@] ] e—k(un2+lm2)(f_t’)dt’ _
0 dz z=§

@Z;‘fﬂ so((k1,k§,un2r)) {22_1 (—1)™m[sin,,(z — &) — cA,, cos A, (z — E)]} %
g2 4n=1¢ (1_c22, =

f [ L [ e
0 z=
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+ye 50(1(161:[2 Hnr)f [ L—1{PI}]e—k(un2+/1m2)(t t )dt

whered,, = =°

g(r, t) _ &i SO(k;L: k2: unr) {i (—1)m+1m[51n(/1mh) _ Clm COS(Amh)]

&2 o] Ca(1—c21,%) i
t

J- [f*(p.n,t) - [PI]Z:E —C [%] _g] e—k(un2+lm2)(f_t’)dt’ _

kq,kz,1n © _1\ym+1 : _ _ _
Zk"zn 1%{27”:1( D™ msin Ay (h — §) — cApy c0s 4 (h g)]}x

”— [P, — ¢ [%] ]e—k(unzﬂmz)(t—t’)dy +
z=0

0
Yo, M-{;[ L_l{PI}]e_k(”anr)“mz)(t_t’)dt’
n

4. DETERMINATION OF THERMO ELASTIC DISPLACEMENT

(3.11)

(3.12)

Substituting the value of T(r, z t) from (3.11)(i(h1), one obtain the thermo elastic displacerfamttiong(r, z, t)

as

b7 0) = S a, Ty, Tk (e | UM mlsin(,) = cdy cos(n2)l}
T (a-v) tag Cn(1-c22, =

t
X f [f_*(un, t) — [PI]Z=£ —C [%] J e—k(!‘-n2+/1m2)(t—t’)dt/
3 =

_am o r25o(kikzin?) v (—1)™ m[sinA,,(z — §) — cA,, cos A, (z — ©)]
(1 0 &t 252 Z" 1 cu(1-c22,2) {Zm=1 " " }x

f [ [P1], [dpl] ]e_k(” n? A )=t gyt
d z=0

(1+v) So(Kq,Kz,1nT) B ~ ) ,
+2(1 VV) as Y= 1%f [ L X{P1}]e k(pn?+am?)(t— ) g

Using (4.1) in (2.12) and (2.13) one obtain thdakand axial displacement U and W

o a +V) ke <O [27 S,y S' Z (=)™ m[sin(1,,2) — c,, c0s(A,,2)]
S a-vn’ 462 4 Co(1 =22y 2)

t
x f [f_*(Um t) = [PI],-g — ¢ [%] J e~ k(un?+am®)(t=t") g ¢/
5 =

_Ma fm N M i (=)™ *'m[sin Ay (z — §) — Ay cos A (z — DI
1-v " 42 Lc,(1-c22,") (&

t

[ 2]
z=0

Z
0

+ ) oy, Lrserr o] JIT L Pk +an®) (=) g

FRES Cn
aw r2Sokkatn?) (vo  (=1)™*1m[A,, cos(A,,2) + cAp° sin(A,,2)
W= (1-v) e 452 Zn ! Cn(l_czlnz) {Zm:l [ " " " " ]

X f [f*(uwt) — [PI]Z:E —c [%] E] e—k(#n2+lm2)(t—t’)dt1
> =

_w k_n- oo rZSo(k1, k2: UnT') ( 1)m+1m[/1 cos lm(z _ E) + Cﬂ.m sin lm(z _ E)]
a-n" 452; C(1— 22,7 {Z
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t
[l o
dz l,-
0
(1+v) So(kq,ko,un7) _ _ 2 2 l
+oa 1;) a, N 1%f [ L 1{PI}]e*(kn®+am®)(t=t") g (4.3)

5. DETERMINATION OF STRESS FUNCTIONS
Using (4.2 and (4.3) in (2.16),(2.17),(2.18),(2th8 stress functions are obtained as

_ (1+v) [2S0+47 unS' g +728"0] w (=1)™Im[sin(4,,2) — cA,, cos(1,,2)]
= (1+20) tzszn e x (T m m cos(n2)l)
Xf [f (o ©) — [P — [d_PZI] z] o~ k(un®+4m?)(t=t") g ¢
=
_am [250+47 unS10+725"0] (w0 (=1)™*'m[sin A, (2 — &) — cAp €OS Ay (2 — )]
- % 2{2 Z" T cu(1-c22,?) {Zm:l }X

t
J- [ _[PI] —o—C [@] ] e—k(#n2+lm2)(t—t/)dtl
= dz l,—o
0

3] t
1+ 28 + 4r p,S'y + 28" ,
+ 2((1 _vv)) a, Z [ 0 r I’z‘ 0 r 0] f[ L—l{pl}]e—k(ﬂn2+lm2)(t_t )dt’

1+v) kn c [2S0471nS 0] N (=)™ m[sin(A,,2) — cA,, cos(1,,2)]
a-v “fE; Ca(1 - c22,%) imzl

X f [f_*(un' t) — [Pl]z=§ —C [g] _J e—k(ﬂn2+lm2)(t—t’)dt/
0

JAAAY) KNS (257105] z( D™ Imlsin A (2 = ) = Ay €05 (2 = D1
A-v 42 Lc,(1-c22,7) |4

f [ [P1], [dpl] ]e—k(unzﬂmz)(t—mdﬂ
d z=0
t
+_/1(1 aad ZSMH“ f [ L2 (P} el +Am?) (- ) g
4(1-v) ¢
0
A1+v) 250(kq,K2,1unT) _1ym+i [ 2 3
+ (1:}) 452 Zn 1% {Zm_l( D™ m[—2,,% sin(A,2) + ¢y, cos(A2) ]}x

IN [f (o) = [Pl = ¢ [5] et andea

/1(1+v) 7250 (ke Ko, unt) —1)™ml=1.2%sin A 9 +ca’ 2 _
- (1-v) ag 4_52 Zn 1 anl—lczinz) {Zm:l( ) m[ m S m(z E) CAp COS m(Z E)]
t

% f [_[pl]z—O -cC [@] ]e_k(”n2+lm2)(t_t')dt'
- dz I,
0

A(1+v) 259 (Ky,kz,HnT) - —k(un?+Am’
taas :) ap Loy — clnZu - f [ L7 {P1}]e~*(n*+Am (=) gy (5-1)

= (1+26) T2a, 55 15((#1“2)) «  ye_ CD™m[=2," sin(@An2) + Ay’ c05(Ap2) |
4 Cn(1-c22y =

t
X f [f_*(un, t) — [PI]Z=£ —C [%] J e—k(!‘-n2+/1m2)(t—t’)dt/
3 =

A+v)  d o r2So(ky Koy bar) (N (=)™ m[—A% sin A, (z — &) + cAp > cos A, (z — ©)
a" EZ ) | Z =0

f [ [P, [dpl] ]e_k(” n+Am )= gy
d z=0

[ L-1{PI}]e " +Am™) (t=t") g/

e t

1+v) 7280 (Kq, Ky, nt)

MCEDI
20-n“ L C,
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(L+v) k<0 (250 + 47 1S’ +72570] (O (D™ ' m[sin(A,,2) — cA,, cos(1,,2)]
a-v atZ_fZZ Co(1 = c21,2) {z
dpI

x f [f () — [P, — [_Z]Z:E]e—k(unmmz)(t_u)dt,

_AQHY) KT oo [2S0+4T 1S +7 2] {Zoo (=)™ m[sin A,,(z — §) — cA,,, cos A,,(z — E)]}
(1-v) t2gz4m=l o (1-¢22,2) m=1

m=1

f [ [P, dpl] ]e_k(” nHAm )= gy
z=0

A +v) [2Sy + 47 ppS'y + 725"]
oA Z c,
(1+v) km i [2S0+7HnS"] ;i (=1D)™*m[sin(1,,2) — cA,, cos(lmz)]}

t (1=v) 482 Luc,(1 - c?2,7)

3 [f*(un,t) — [Pl —
0

t
f[ L {PI}]e~kn®+Am ) (et gy

dpl] ] —k([t 2+Am2)(f t_l)dt
z=§

AAHY) kS [250471S'o] Z(—1)m+lm[sinam(z—z)—camcoszm(z—a]
(1 —v) ¢ 462 L €, (1 - c22,7) (4

f[ [PI], dPI] ] —k(un?+2m”) (E=t1) g
z=0
+i§1+v§ a T 1MI [ 1P}~ an®)(e-t) gy (5.2)
(1 ) 25, nS’ w (=1)m+1 . _
o0 = (A +26) +v 452 Pt 1% {Zm=1( D™Him[sin(4,2) — cAp cos(Amz)]}

t
X f [f_*(un, t) — [Pl]z=§ —cC [%] J e—k(un2+lm2)(t—t’)dt,
0 =

_Atv) ke [250,710S'o] i(—1)m+1m[sinam(z—z>—czmcosam(z—z)l x
(1—v) Ca2 e, (1-c%17) (&

z=0
(1 +v) [2S 5] g
v ﬂ -1 —k(un? lmz)(t—t') ’
4(1 —V) Zl c, J-[ L {PI}]e Un“+ dt
0
(1 + V) kT[ ® [25(] + 4-7' unSIO + T'ZS"(]] b (_1)m+1m[sin(lmz) _ C/’{m COS(AmZ)]
Yo “tﬁz Ca(1— 2,7 {Z
x [ [f (o ©) — [PI] g — [‘“’I] z] o—klun?+am?)(t~t") g1
_2am A oo [2S0+47 pnSro+728"o| {Zw (=)™ m[sin A,,(z — £) — cA,, cos A, (2 — E)]}
(1 v) at 2{2 n=1 C (1_(;2/1”2) m=1
z=0

N /1(1 +v) Z [2Sy + 47 ppS'y + 725"]
20 - L c,

0
/1(1 +v)  km Z 1250(ky, Ky, pyT) Z (=™ m[~2,,% sin(Ap2) + cAy® cos(A2) |
(1 —v) Mtaz2 L (1 —-c22,%)

t
f[ L {PI}]e~kn®+Am ) (et gy
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Iy |70 = Plcg = ¢ [§] e e ande g

A1+) r2So(kikattn?) (oo (—1)™*im[—2,,%sind, (z — &) +cA, 2 cosd, (z —
_ (1 - t4522n 1%{2@:1( )™ m[ =27 sin A, (2 — §) + ¢y cos Ay (z — )]

[l Joserena
d z=0

g M S"(k;n“z bor) £ 171 (pi k(i +am) e ) g (5.3)

aw) 2rSo472nS! D™+ m|2 y) 1.7 sin(A
L) tzgz Ty [c:l(trcztllnz)()] {Zm=1( )™ m[ Ay, cos(An2) + cAyy” sin( mz)]}

O-TZ

t
X f [f_*(un, t) — [PI]Z=£ —cC [%] J e—k(!‘-n2+/1m2)(t—t’)dt/
3 =

G(1+v) 27So4 72 Up S’ o 1™ ImlA A _ 1 2%sin _
L, FZ“W{Z’M( M Ay 08 A (2 = §) + €A sin Ay (2 E)]}

e (] Jen

169 g,y LrSoernSto] by 1 ppyp (i +an®) =) gy (5.4)

aw % Cn

6. SPECIAL CASE AND NUMERICAL RESULTS
Setf(r,t) = (1 —e ™) 2T0)¢ (6.1)

Whereé Dirac-delta function

Applying the finite Marchi-Zgrablich integral trafiosm to (6.1) one obtains

_ b _ 6‘ —_

Fln, ) = [} (1 — e ) 2288, (ky, Ky, por)dr

W(r,zt) = @S(Z—h) ,Q =0 wherel,, = =

,a=1m  b=2mh=1ng, = 1.5m ,k; =k, =1,

k=0.86 (for copper metal), t=1 seq,, is the root of transcendental equation.

[PI],—¢ = constant [@] . = constnat

dPI
[PI],o = O [ ]Z i
LY[PI] = constant

_1\ym+1 : _
T(r,2,t) = anzn ) zO((]il_tiffzr)) {Z?ﬁﬂ( D)™ Im[sin(4,,2) — cA,y, cos(/lmz)]}

t
J- [f*(un:t) _ [PI]Z:E —c [@] ] e—k(#n2+lm2)(t—t’)dt1
0 dz z2=§

+Y So(k1c.lr<lz,unr) fot[ L—1{pl}]e—k(un2+Am2)(t—t')dt’ (6.3)

mwm

wherei,, = ra

To find unknown function put z=h in 6.2

1 .
o(r,0) = 2kn Zn ) So (kg kz,1nT) {22:1 (=)™ m[sin(A4,,h) — cApy, cos(/lmh)]}

Cn(1-¢22,%)

t
J- [f*(un:t) _ [PI]Z:E —c [@] ] e—k(#n2+lm2)(t—t’)dt1
0 dz z=§

T So(k1c.lr<lz,un7’) fot[ L—1{pl}]e—k(un2+,1m2)(t—t’)dt’ (6.4)
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DETERMINATION OF THERMO ELASTIC DISPLACEMENT

1 .
b(r,z,t) = (v Ty T 250 (kq kz,1nT) {Z;Olzl (=)™ 1m[sin(4,,2) — cA,, cos(lmz)]}

(1-v) fzfz Cn(1-c22,2)
t
_ dPI /
J [f*mn, 0= [Pl —c [ ] ] el 42 )e=t") g
0 2=

+2((11+VV)) a, 5=, r So(kénkz Hnr)f [ L—1{PI}]e—k(ﬂn2+/1m2)(t dt’ (6.5)

Using (4.1) in (2.12) and (2.13) one obtain thdakand axial displacement U and W

U= 4, ™ g [27S04721nS"o] {Zw (=)™ m[sin(A,,2) — cA,y, cos(/lmz)]}
T oa-w t4§2 =1 ¢ (1-c21,%) m=1

t
X f [f (un, t) — PI] —C [dpl] E] —k(pn 2+/1m2)(t H)dt
0

+ 0. s | LerSoerunsto] piy -1 py -kl +An®) (et) g (6.6)
4(1-v) Cn
) r2Sokikapnn) (v (—1)™*m[A AnZ) + cAp” sin(2
W= f452 725 1% {Zm:l( Imltn cos(hn) el sin(Rn2)

t
X f [f (un, t) PI] —C [ PI] E] —k(pn 2+/1m2)(t H)dt
0

+ (1+v) @, ¥, r25o(kq K, P-nr)f L—1{pl}]e—k(un2+lm )(t- t')dt (6.7)
2(1-v) Cn

DETERMINATION OF STRESSFUNCTIONS

o = (A +26)

am ™ oo [250+47 1nS"g+725%] {Zoo (=)™ m[sin(4,,2) — cA,, cos(/lmz)]}
(1-v) tzez n=1 Cn(1-c2n2) m=1

t
X f [f*(uwt) — [PI]Z:E —c [%] E] e—k(#n2+lm2)(t—t’)dt1
> =

N 1+v) i [2Sy + 47 ppS'y + 725"]
20 - L C,

1+v) kn c [2S0471nS 0] N (=)™ m[sin(A,,2) — cA,, cos(1,,2)]
1-v) at@z C,(1-c22,%) ;Z

¢
Xf[f (M, ) = [PI] =g — [dPI] J —k(un?+Am*)(t=t") g ¢’
0

t
f[ L-1{P1}]e~*lun®+2m*)(e=t) gy’

t

A1+ v) 250+run 2,4 2 /
L—l PI —k(ﬂn +Am )(t—t )dt/
-0 f (Plle
0
2(1+v) 7250 (k1,Ka,1nT) —1)™+*Iml—21..%sin(A +c1.’ p)
+75, atEanl—Cn(El_lczjnz) {Zmzl( )" m[ =2 sin(An2) + cAm’ cos(An2) |]

t
f [f_*(un! t) _ [PI]Z=E —C [g] ]e—k(l‘-n2+/1m2)(t—t’)dt/
z=§
0

+/1(1+V) th 1—r “Solkuks, unr)f [ L_l{PI}]e_k(l‘-nz‘Mm (- f’)dt (68)
2(1-v) Cn
So(kq, ko, un . _1\ym+1 _ 2 . 3
= (A +26) (“V; ae 35 o 1% x oy, CD™m[=2" sin(Anz) + cAn” c05(An2) |
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t
X f [f (s ©) — z=¢ —C [%] g] e‘k(#n2+lm2)(t_f’)dt’
0 =

e t
1+v) 7280 (ky, Ko, tn1)
+ a; Z

20-n“ L C,

= 0
(L+v) k<0 (250 + 47 1S’ +72570] (<O (D™ m[sin(A,,2) — cA,, cos(1,,2)]
A 1-v) atz_fznzl Cn(l_cz/lnz) {z

[ L-1{PI}]e~*(un®+Am™) (t=t") g/

m=1
t

X f [f*(un't) — [PI]Z:E —C [%] E] e—k(#n2+lm2)(t—t’)dt1
0 7=

/1(1+V) Z [2S, + 47 .S’y + 128",
2(1 —v) C,

t
f [ L 1{P1}Jekkn®+am™) (=) g

=1 0
1+v) kn c [2S0471nS 0] N (=)™ m[sin(A,,2z) — cA,, cos(1,,2)]
Maw “fE; Ca(1 - c*2,%) imzl

t

X f [f_*(un, t) — [PI]Z=£ —cC [%] J e—k(!‘-n2+/1m2)(t—t’)dt/
3 =

A(1+v)
4(1-v) At

+ A Y- 1—ZS°+;HHS’°] JIT Ly ek +an)(e=t) gy

2Sp4+THnS’ o (—=1)mt1 i —
oge = (A + 2G) gwi A ez e 1_£ (01+r;,1—g]) {Zm:1( D7 Hmlsin(nz) = cAm COS(A’"Z)]}

t
J [f (.9 =PIl =< [ J i) (e) g
0

t
(1 V) [2S0+71aS"o] -1 k(2 +Am2) (E=t") 741
4(1 —v) ¢ ZTJ-[ L 1{P1}]e*(kn®+am") (=t ) g ¢

-1 0
A+v) km O [250 + 47 1aS'o +725"] (¢ (=)™ m[sin(4,,2) — cA,, cos(4,,2)]
HOEDRP ; Ca(1 = c?2,%) {Z

t
X f [f_*(un, t) — [PI]Z=£ —C [%] J e—k(!‘-n2+/1m2)(t—t’)dt/
3 =

A(1+v) i [2S, + 47 S’y + 128
20-n "L C.

- 0
A(l + V) k_T[ © rZS(] (kly kz: unr) ® (_1)m+1m[—lm2 Sin(ﬂmZ) + Clm:g COS(ﬂmZ) ]
" (1—1/) at4§22 Ca(1=c24,) {Z

t
> [ L ettt mdege:

[f (i, ©) — [PI] = [ ] J —k(un?+Am*)(e=t") g ¢!

A(1+v)
2(1-v) At

(1+v) k<o [2rSesr?maS’] [ (—1)™1m(2,. cos(z) + cA, 2 sin(A, 2)
T tzezzc(l_—czm§2 i €05 + A sin ()

f [f (s ©) = [PI],.= [ ] J k(A (et g

Zn ) r So(kg K2,unT) fo[ L—l{PI}]e—k(#n2+lm2)(f—f )dt/

2, o /
+G 8*’3 a, Y2, [27“50+C7;l BnS7o] fot[ L—1{PI}]e—k(un2+lm2)(f_t )dt’
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CONCLUSION

In this paper, we discussed completely the inversteady state thermoelastic problem of finite flerigick hollow
cylinder with internal heat sources applied for epplane surface where the heat is dissipated byerdion from
the boundary surfaces at r=a and r=b in to surnmgndaries position and time on curved surfaces ankbwer
plane surface heat is dissipated to surroundingead temperature. The finite Marchi-Zgrablich andplace
transforms are used to obtain the numerical restihe series solution convergent since the lendthotlow

cylinder is very small the temperature, Displacetrard thermal stresses that are obtained can Hea@pp the
design of useful structure or machines in engimeeepplication. Any particular case of special ieg¢ can be
derived by assigning suitable value of the parameted function in the expression.
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