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ABSTRACT

Dynamic behaviors are analyzed for a flexible spinning disk with angular acceleration,
considering geometric nonlinearity. Based upon the Kirchhoff plate theory and the von Karman
strain theory, the nonlinear governing equations are derived which are coupled equations with the
in-plane and out-of-plane displacements. The governing equations are discretized by using the
Galerkin approximation. With the discretized nonlinear equations, the time responses are computed
by using the generalized- ¢ method and the Newton-Raphson method. The analysis shows that
the existence of angular acceleration increases the displacements of the spinning disk and makes

the disk unstable.
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Table 1 Natural frequencies when Q = Q=0 (rad/s)

Mode (0,0) (0,1) (0,2) (0,3
Proposed | 2615328 | 266.8648 | 295.2596 | 372.7353
Exact(3) | 261.5329 | 266.8644 | 295.2590 | 372.7321

Error (%) | 0.00002 | 0.00013 | 0.00020 | 0.00084

Table 2 Critical speeds when Q=0 (rad/s)

Mode (0,2) (0,3) (0.4)
Proposed 114.93 114.56 137.52
Hutton(8) 114.46 114.46 136.55

Difference (%) 041 0.09 0.71
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Table 3 Radial displacements at the outer radius
when Q=0 (mm)

Angular speed | 100 rad/s | 300 rad/s 500 rad/s
Proposed 0.00413 0.03933 0.10930
Exact(17) 0.00404 0.03929 0.10912
Error (%) 2.23 0.10 0.16
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