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A Study on the Control of the Beat Clarity and the Beat Period
in a Ring Structure
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ABSTRACT

In this study, we propose a new method to control both the beat clarity and beat period in a
ring structure. An equivalent ring which satisfies the measured mode condition is determined by

using the equivalent ring theory. Theoretical analysis and finite element analysis on the equivalent
ring are performed to investigate the effect of the local structural modification on the beat clarity

and beat period. Beat clarity and period are improved by attaching asymmetric mass or decreasing
local thickness. Through the analysis on the equivalent ring, the proper position and the amount of
the local variation are determined to satisfy the required clarity and period condition. All the
analysis results are compared and verified by the experiment.
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Fig. 1 Ring specimen.

Table 1 Dimensions and frequencies of ring specimens

Average radius R 0.199m
Average thickness h 0.007 m
Average width d 0.04 m
Total mass M 2.839 kg
Mass density p 8006.7 ke/m*
Young's modulus 195.3 GPa
Poison's ratio ¥ 0.3
=2 mode wyy 111.67 Hz
frequency Wy 112,53 Hz

----- L-mode

Fig. 2 Striking position and n=2 mode pair of the
ring
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Fig.5 Local thickness decrement
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