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Modal Analysis of a Rotating Packet Blade System having a crack
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Abstract

A modeling method for the modal analysis of a multi-packet blade system having a crack undergoing rotational motion is presented
in this paper. Each blade is assumed as a slender cantilever beam. The stiffness coupling effects between blades due to the
flexibilities of the disc and the shroud are modeled with discrete springs. Hybrid deformation variables are employed to derive the
equations of motion. The flexibility due to crack, which is assumed to be open during the vibration, is calculated basing on a fracture
mechanics theory. To obtain more general information, the equations of motion are transformed into dimensionless forms in which
dimensionless parameters are identified. The effects of the dimensionless parameters related to the angular speed, the depth and
location of a crack on the modal characteristics of the system are investigated with some numerical examples
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Table 1 Comparison of the lowest three natural
frequencies

,Bc K 1st 2nd 3rd
no crack 3.5160 4.1658 4.1658
0.05 3.5158 3.7149 3.9483
0.25 0.25 3.5208 3.7106 3.9346
05 3.5209 3.5999 3.9246
0.05 3.5160 3.71448 3.9484
0.5 0.25 3.5158 3.7127 3.9485
0.5 3.5101 3.6763 3.9487
0.05 3.5160 3.7145 3.9484
0.75 0.25 3.5159 3.7154 3.9483
05 3.3976 3.6915 3.9442




Table 2 Comparison of the lowest three natural
frequencies

1st 2nd 3rd
no crack 3.5160 4.1658
blade #1 3.5187 3.6496 3.9246
blade #2 3.5198 3.6002 3.9245
blade #3 3.5190 3.6337 3.9245
blade #4 3.5192 3.6337 3.9245
blade #5 3.5208 3.5999 3.9245
blade #6 3.5187 3.6496 3.9245
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