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Bending Vibration Analysis of Rotating Multi-blade Systems
Considering the Coupling Stiffness Effect
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ABSTRACT

A modeling method for the vibration analysis of rotating multi-blade systems considering the coupling stiffness effect is
presented in this paper. Blades are assumed as cantilever beams and the coupling stiffness effect originates from disc or shroud
between blades. As the angular speed, hub radius ratio, and the coupling stiffness vary, the natural frequencies of the system
vary. Numerical results show that the coupling stiffness is very important to estimate the natural frequencies. Along with the
natural frequencies, associated mode shapes, critical angular speed, and critical hub radius ratio are obtained through the

analysis.
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Fig. 2 A Packet system containing six blades
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Table 1 Comparison of the natural frequencies
(x¢=0.1, f=10, ;/—0)

; " Frequencies.. gresent %‘?‘fwé NOW
_ Ist. 3.51695 3.517
Fs‘gft 2nd. 3.51920 3.519
3th. 3.52144 3521

4th. 22.03901 22.039

Sesc:t“d Sth. 22.05002 22.050
6th. 22.06095 22.061

7th. 61.70709 61.707

T:;d 8th. 61.73088 61.731
oth. 61.75461 61.755
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Table 4 Hub radius versus the increase of
upling stiffness

0.6061 0.6261

£ =107 0.4505 0.6261
p=10 0.4377 0.6261
B=2x10° 0.4377 0.6261

1 <
First set (1*) 3.5160 3.5163 4.1165 |
Second set (7") | 22.0345 | 22.0360 | 25.8661
Third set (13™) | 61.6972 | 61.7006 | 72.7481
Fourth set (19™) | 120.9019 | 120.9068 | 144.0608
Fifth set (25™) | 199.8595 | 199.8653 | 267.5207
: RN
Table 3 Critical angular speed versus the increase of . :j ; . ::

coupling stiffness

First Set of Natural Frequency
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Fig. 3 Natural frequency variation vs. angular speed
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