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ABSTRACT

A modeling method for the vibration analysis of rotating cantilever plates with stiffeners is presented.
The equations of motion for the plates are derived and transformed into a dimensionless form. A mass
density Dirac’s delta function is used to idealize the stiffener mathematically. The effects of stiffeners on
the modal characteristics of the plate are investigated. and mode shape variations due to some parameter
variation are exhibited. It is found that veering phenomena occur between some loci and associated mode
shapes change significantly during the veering phenomena.
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Table 1 Comparison of non-dimensional natural

frequencies
First natural Second natural

@ frequency frequency

Present | Ref.(11) | Present | Ref.(11)
0 1.5575 1.5573 16.2708 | 16.2527
1 1.6177 1.6175 16.7476 | 16.7279
2 1.7684 1.7683 18.1006 | 18.0830
3 1.9579 1.9578 20.1430 | 20.1300
4 2.1541 2.1536 22.6940 | 226745
5 2.3448 2.3433 25,5817 | 25.5586
6 2.5270 2.5236 28.7012 | 28.6722
7 2.7009 2.6944 31.9801 | 31.9422
8 2.8680 2.8566 353709 | 35.3210
9 3.0295 3.0110 388427 | 38.7772
10 3.1868 3.1583 423747 | 42.2899

Fig. 2 The plate with chordwise stiffener

Table 2 Non-dimensional natural frequencies with
the chordwise stiffeners

@ Mode glh=0 | glh=4  g/h=8
1 3.5157 3.4911 3.4674
2 8.5329 8.4160 8.3024
1 3 21.5207 21.0200 20.5097
4 27.3529 30.1547 29.2780
5 31.2062 30.1719 35.8194
1 3.5964 3.5716 3.5478
2 8.5507 8.4342 8.3210
2 3 21.8679 21.3767 20.8632
4 27.3843 30.1681 295373
5 314770 30.4365 35.8648
1 4,0581 4.0326 4.0079
2 8.6697 8.5557 8.4452
3 3 24,0334 23.7093 23.1898
4 27.7116 30,2723 31.2867
5 33.3045 32.2226 36.1716
SEAZTESEHIAX /A 10D A235, 2000d/315
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Fig. 5 Superposition of nodal lines in 3rd and 4th
mode shapes.

Fig. 6 The plate with spanwise stiffener
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Table 3 Non-dimensional natural frequencies with
the spanwise stiffeners

—

w Mode glh=0 | g/h=4 | g/h=38
1 3.5157 43417 7.7638
2 8.5329 8.5329 8.5329
1 3 21.5207 24.1973 25.9979
4 27.3529 28.5022 31.2062
5 31.2062 | 31.2062 35.0570
1 3.5964 4.4077 7.7986
2 3.5507 8.5507 8.5507
2 3 21.8679 24,3773 26.0459
4 27.3843 28.6429 31.4770
5 314770 31.4770 35.2665
1 4.0581 4.8058 8.0249
2 3.6697 3.6697 8.6697
3 3 24.0334 25.2983 26.3301
4 277116 29.8679 33.3045
5 33.3045 | 33.3045 36.7313
80

= with stiffener (#/a=0.01, g/h=4)

50 1

Non-dimensional Natural Frequencies
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Fig. 7 Variation of non-dimensional natural
frequencies with and without spanwise
stiffener
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