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Abstract :

In this paper, an attempt has been made to study thermoclastic response of a thick annular disc occupying the space D: a<r<b -h<z

< h, with the stated boundary conditions. The temperature, displacement and stress functions of the disc are determined by using the finite
Hankel transform techniques.
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INTRODUCTION
During recent years, the theory of thermoclasticity has found considerable applications in the solutions of engineering problems. The
thermoelastic behaviour of an annular disc constituting foundations of containers for hard gases or liquids, in the foundations for furnaces,
in applications involving turbine motors, flywheels, gears etc. is increasingly important. In this paper, an atempt has been made to study the
direct steady state thermoelastic problem to determine the femperature, displacement and stress functions of a thick anmular dise of thickness 2h,
The homogeneous boundary conditions of the third kind are maintained on the lower plane surface, while upper plane surface is maintained at £
(), which is known function of r . The finite Hankel transform technique is used to find the sohution of the problem,

THE TRANSFORMATION AND ITS ESSENTIAL PROPERTY
I£ f(x) satisfies Dirichlet’s conditions in the range b< x < @ » and if s finite Hankel transform in dhat range is defined to be
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Where . J, is Besscl fumction of order i of first kind, G, is Bessel function of order j of sccond kind, and &, is a root of the transcendental
equation, '
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M: GOVERNING EQUATION

il of thermal expansion of the material of disc respectively and T is the temperature of

(33)
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The stress function o, and Oyy are given by
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Where i is the Lame’s constant , while each of the stregg fiumctions g,

20,0, arezero
within the disc in the plane state of stress,

The equations (3.1) to (3.8) constitute the mathematical formulation of (e problem under consideration,

SOLUTION OF THF PROBLEM

4.1 : Determination of the Temperature T (r, z):

Applying finite Hanke] transform stated in [7] to (3.3) to (3.6), ,one obtains
ar
dzl

[i‘i"l“_‘e_-flm.r'(ﬂ,,zﬂ =1
dz =i

% :T' =0 @.1)

(4.2)

4.3

T'(u,,2)=4 cosh(z,z) + Bsinh(y, z)

(4.4)
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Using (4.2) and (4.3) in (4.4), we obtain the values of A and B,
Substituting these values of A and B in (4.4),

e (;u.')[ L#, cosh(u, (z + hy) - k, sinh(y, (z + b)) ] o

[Cet,” ~kk,)sinh(22, by + 5 (k — k;)cosh(241, k)]
and then fnversion of finite Hankel ¢ransform lead (o
Tr=F - Mhd . Ly cosh(u, (= + b))k, sinlu, (z + 1y
w1 Ty (bt ) = T3 (ap,) [Cs,” ~ ik, )sinh(2 0, b) + #, (k =k, ) cosh(2p, 1))

*[Jo a1, )Gy B, ) - T, (b, )G, (ru,)]
(4.6)
S 2432 (u,a) " Lty coshiu, (z + ) ~ k, sinbiu, (2 + hy))
And f I')’-'- - 3 —— A, n
¥ § Jo (b, )~ T2 (ap,) ol ’{[(,a,, Pk, IS, by + g, (k, - ky)cosh(2, E)J
x[J,(a,)G, (b1, ) -, (bu,)G, (ap,)] (47)
Where , 3
™ b
S )= [of (r)[fo (ras, )G st ) -7, (bu, )Gy )Jdr
a
And p, is a root of the transcendental] tquation,
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[Vo(4,0)G, () =1, ()G, (11.0)) = 0
Equations (4.6) and (4.7) are the desired solution of the given problem,
4.2, Determination of Displacement Function
Substituting this value of T(r, z) from (4.6) in (3.1), one obtains the thermoelastic displacement function Ulr,2z) as
NS 2l T () . (1, cosh(u, (z+h)) -k, sinh(x, (z + h))]
Ur,2)=~(1+v)a, } —Fh xf(u,) . -
M ~T2(am) [Gu,” = ks )sinh20, 1) + 1, G ~ £, cost2 1]
x[o 1,06, (bt ) = 7, b )G, (rus,)]
' (4.8)
4.3. Determination of Stress Fu:thus :
® . |
Using (4.8) in (3.7) i and (3.8), the siress functions are obtained as
= B
= 3 g2 ~ 3
=] 1 o Z;J,Jn.(,t_g.a) L [, cosh(u, (z+k))~kz sinh(u, (z + ]
= =2u~(+v)a : x o
% A r Gt L §J’,,2 (bu,) -J.,f (au,) /) [(u,* —kk, )sinh(24, )+ A, (k, —~k, Jeosh(2, b))
= x[7,0w,)G, by, )~ 7, (br,)G\(rus,)] (4.9)
S 2imal L4, cosh(u, (z-+ k) ~ k, sinh(sz, (2 + h)y) J
= Cop ==2u(14+v)a SASRCTE R (1, ) ek g
= 60 " ! g:: Jo (bps,) — 13‘.(4#;.) o [(a,’ —kik,)sinh(24,h) + 4, (ky — ky ) cosh(2 1, )]
= <[ )6~ )6 s, )] (@.10)
=
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1| 6 : CONCLUSION _
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bcapplmitoﬂmdwgn of useful structures or machines in many engineering applications
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