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Free Vibrational Analysis of a Circular Ring with a Concentrated Mass
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Abstract

This study is concerned with dynamic characteristics of a circular ring with a concentrated

mass attached.

The equations of motion are set up and are solved by using Laplace transformation. The ratio
of a concentrated mass to the mass of circular ring is used as a parameter.

Experiment was performed by employing impulse test and the results show good agreement
with those of analysis.

The results of this study can be utilized in vibrational analysis of axisymmetric shells with

slight asymmetries.
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Fig. 1 Ring element
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Table 2 Data of circular ring

Material [ Mild steel
D, 307mm
D, 317mm

4. 75mm

Young’s moduls 2. 1X10"*dyne/mm?

|
|
; |
|
|

Mass of ring 181g
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Fig. 5 Transfer function between point A and 11

Table 3 Natural frequencies from experiment and

analysis
Mass 0. 0696 0.0110 | 0.0000
ratio * . '
Mode Eﬁg)enm-f Analysis | Analysis | Analysis
1-1 125Hz | 125.0Hz | 130.4Hz
.5H
1-2 I 130Hz | 129.9Hz | 131.2Hz | 13137
2-1 | 350Hz 352.0Hz | 368.4Hz
. 0Hz
2-2 ’ 370Hz | 369.8Hz | 371.6Hz 372.0
3-1 675Hz 678.1Hz | 706.2Hz
713.2Hz
3-2 g 710Hz 710. 8Hz | 712.8Hz 13.2
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Table 4 Ratio of natural frequencies with respect
to the mass ratio

Mode|
1st 2 nd 3rd
0 100 100 ] 100
3/10,000 | 100.0 100.0| 100.0 100.0 | 100.0 100.0
1/1,000 | 100.0 99.9] 100.0 99.9 | 100.0 99.9
1/200 99.9 99.6 100.0 99.6 | 100.0 99.5
1/100 99.8 99.2 99.9 99.1| 99.9 99.1
1/20 99.1 96.3 99.6 96.1| 99.7 96.2
1/10 98.4 93.3 99.2 93.2| 99.5 93.7
1/2 95.3 79.6, 97.8 83.6| 98.8 87.2
1 93.9 72.8 97.2 80.4| 98.4 85.5
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