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In spherical polar coordinates r, 8, ¢:
u = (u,(r), 0, 0),

£=(0, 0, 0).

Navier-Cauchy equation of equilibrium:
d{1d,,
(2[44‘/\)5(7—25(1’ ur))—O.

Integrating Eq. (4):

B
U, =Ar+—.
r

Elements of strain tensor for radial deformations in spherical coordinates:

_ du, B _u, o _0o
urr‘?t Ugg = Upp = —» Ugp = Urg = Upr = U.

p
For deformation Eq. (6),

B
Mggzu(p(p :A+r—3, urr+u99+u(p(p:3A'
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Hooke’s law:

0, = 2yu,r+)\(urr+u99+u(p(p), 9)
099:Zyu9@+/\(urr+u99+u(pq)), (10)
a(p(p:2yu(p(p+/\(urr+u99+u¢(p). (11)
For the strain tensor Eq. (8),
Opy = 24Uy + 3/\(ur, + ugg + u(p(p)

2B 4Bu

- Zy(A—r—3)+3/\A:(2y+3/\)A—r—3, (12)
Opg = 2]4 Ugp + 3/\(urr + Ugg + M(P(P)

B 2Bu

. 2y(A+—3)+3/\A:(2;4+3/\)A+—3, (13)
r r
2Bu
= =2u+31)A+—. 14
Upp = Ogo ( pt ) + 3 ( )
Boundary conditions:
0,,(0)=0, oy,(a)=-p (15)
4B
@u+30A-—F = 0, (16)
4B

(21 +31) —a—j’ - (17)

Subtracting Eq. (17) from (16),

1 1
(5~ 55 ) = e
_p 1 _p &b 19)
Tap 11 4p b3-a¥ (
a b
From Eq. (16),
_ 4Bu_ p a> (20)
Cu+3M)b3 T 2u+31 b3-a3
From Eq. (6)
B p a’ p a’b® 1 p a 4p b’
a2 . L —|. (@
) = A = T P-d T a Bed e -d\ e ) Y
U 2 H H
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