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Noting that the radial body force for a solid constant-thickness (thin) rotating disk is
R = pw?r, where p is the mass density and e is the angular frequency, show that a
solution of the elasticity problem is given by ra, = F, a, = (dF /dr} + pw?r?, where F
satisfies the equation

d’F  dF .
02 + re- F=—(3+v)por (a)

Hence, show that the solution for F is

e

B (3 +vipw?r

F=4r+—-— (b)
¥ 8
Derive expressions for the constants 4 and B for the solid disk (Fig. P6-6.4).
R = pw?r
[ LA
\
Figure P6-6.4
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For the inhomogeneous rotating disk problem with v = (), explore the solution for the
special case of n =3 and show that the stresses reduce to

72
g, =0, g9 = pwr-

Also determine the displacement solution and show the surprising result that u(0) > 0.
This strange behavior has been referred to as a cavitation at the disk’s center.



