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Stability analysis of parametric resonance of a crack cylindrical
shell with time-varying rotating speed
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Abstract: A crack cylindrical shell-model with time-varying rotating speed was estab-
lished using the finite element method and get the system quality stiffness and damping ma-
trix. On thebasis of\modal analysiss—Bolotin’s method was applied to explore the dynamic
instability ‘region, Examples of stability charts-wére worked out and the dependence of sta-

bility on various parameterss including-crack length C, modal damping ratio &, rotating

speed basic value Qj, steady loadfactor a and dynamic load factor B was discussed.
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Table 1 Model verification for free vibration analysis
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Fig. 2 Finite element model of crack cylindrical shell
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Table 2 Comparison of the first order frequency of
a crack cylindrical shell using assumption

method and using ANSYS

e %L% PIES ‘
(rad/s) (R (ANSYS H#: iR%/%
) /Hz W) /He
31.2000 132.5934 132.7304 —0.1032
38.4000  136.1512 136.3037 —0.1119
45.6000  140.1906 140. 3529 —0.1157
52.8000  144.5128 144. 6809 —0.1162
60. 0000 148.9111 149. 0844 —0.1162
67.2000 153. 2668 153. 4315 —0.1074
74.4000  157.4190 157.5395 —0.0765
81.6000  160.9471 160. 9668 —0.0123
88.8000  162.8889 162.7290 0.0983
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Table 3 Comparison of the first order frequency of
a perfect cylindrical shell using assumption

method and using ANSYS

(rad/s) R (ANSYS H#E w22/ %
5 /Hz 5 /Hz
31.2000  133.8951 134.1762  —0.2095
38.4000  137.6483 137.9064  —0.1872
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81.6000  167.8634 1681534  1-0.1725
88.8000  173.\5879 173.8897 / —0.1735
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