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Vibration Analysis of Rotating Cantilever Plates with a

Concentrated Mass

Jung Sik Yang and Hong Hee Yoo

ABSTRACT

A modelling method for the vibration analysis of rotating cantilever plates with a
concentrated mass is presented. The equations of motion for the rotating plates with a

concentrated mass located in an arbitrary position are derived.
the concentrated mass, a mass density Dirac delta function is used.

For the modelling of
The effects of

concentrated mass and its location, angular speed, and hub radius of the rotating plate
on the natural frequencies are studied. Particularly, mode shape variations due to some

parameter variations are investigated.
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Table 1 Comparison of the lowest five natural fre-
quencies (y=1, §=0.5)

Cases Mode| a=0 a=0.2 | a=0.5

1 35157 2.6093 2.0207

2 8.5328 8.5328 8.5328

w=1 3 215207 | 15.6994 | 14.1047

4 27.3529 | 26.1481 | 26.0777

5 31.2062 | 31.2062 | 31.2062

1 3.5904 2.7141 2.1496

2 8.5507 8.5507 8.5507

o=0| w=2 3 21.8679 | 16.0468 | 14.6046

4 27.3843 | 26.4244 | 26.5851

5 31.4770 | 31.4770 | 31.4770

1 5.0491 4.1949 35714

2 9.0322 9.0322 9.0322

w=10] 3 26.7608 | 20.1175 | 18.6652

4 32.3499 | 36.2398 | 39.0776

5 39.0776 | 39.0776 | 39.6905

1 3.7424 2.8633 2.3208

2 8.6240 8.6240 8.6240

w=1 3 217067 | 15.8792 | 14.3434

4 27.3941 | 26.2836 | 26.2925

5 31.3502 | 31.3502 | 31.3502

1 4.3805 3.5887 3.1214

2 8.9087 8.9087 8.9087

o=1| w=2 3 225802 | 16.6915 | 15.3960

4 27.5565 | 269810 | 27.4526

5 32.0430 | 32.0430 | 32.0430

1 13.2727 | 12.1946 | 11.5311

2 15.3109 | 153109 | 15.3109

w=10] 3 29.7924 | 24.0589 | 22.6982

4 43.2890 | 47.7297 | 48.8505

5 48.8505 | 48.8505 | 50.8312
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Fig. 2 Variations of the lowest five natural

frequencies for square plates
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Fig. 3 Concentrated mass magnitude effect on
the first natural frequency
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shapes for square plates with a concentrated
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