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Dynamic Stability Analysis of a Spinning Disk with Angular
Acceleration by Using the Uncoupled Governing Equations

Taeyoung Choi and Jintai Chung
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Abstract

Dynamic stability of a flexible spinning disk with angular acceleration is considered. To avoid the
coupling between the in-plane and out-of-plane displacements, the linearized strain-displacement relations
are used in the Kirchhoff plate theory. The uncoupled governing equations are derived by using
Hamilton's principle with considering the angular acceleration. Numerical tests show that existence of
the angular acceleration makes a spinning disk dynamically unstable.
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Table 1 Material properties and dimensions of a

I
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E 65.5 MPa
v 0.3
0 1200 kg/m
a 0.01742 m
b 0.06500 m
h 0.00120 m
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Table 2 Comparison of the natural frequencies
calculated by using the proposed method

and the exact solution when
Q= Q =0 (rad/s)
Mode (m, n)
M X
©, 0) o, 1 ©, 2) ©, 3) ©, 4)

0 [261.605 267.046 295.824 373.596 514.936
1 |261.550 266.906 295.422 373.192 514.926
7 1261.533 266.866 295.269 372.765 514.042
3 [261.532 266.864 295.259 372.735 513.981
4 |261.532 266.864 295.259 372.733 513.975

Mote
{15]

261.532 266.864 295.259 372.732 513.972
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