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Beat Maps of a Slightly Asymmetric Ring
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ABSTRACT

Analytical model of beat response is derived on a slightly asymmetric ring and is veryfied by
experiment. The asymmetric ring is a simplified model used to explain the beat property of a Korean
bell. The asymmetric ring has mode pair having slight frequency difference in each radial mode.
Each mode pair produces beat phenomenon by the interaction of the two close frequency

components. Based on the analytical model, beat maps are first proposed and characteristics of beat

on the circumference are detaily explained.
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Fig.1 Slightly asymmetric ring with a concentrated
mass.

Table 1. Dimensions of the ring specimen.

Young's Modulus (E ) 210 x10° N/m’
Density (o) 7800 kg/m®
Poisson’s ratio (v ) 0.33
Total weight (M) 2137 g
Weight of point mass (M, ) 17 g
Radius of the ring (R ) 196 mm
Thickness of the ring (4 ) 7 mm
Width of the ring (&) 40 mm

Table 2. Measured frequencies of the ring model.

Asve | WIY Hz) | widAY (He)
(n) fa Sfur for

2 112.59 111.86 112.58

3 31817 316.38 318.24

4 610.02 606.47 609.62

5 985.32 979.00 985.93

Impulse Hammer

PC : Modal Softwa J

Fig. 2 Experimental set up for modal testing.
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Fig.3 Mode pairs of an asymmetric ring by modal Fig.4 Calculated beats of n=2 mode under impact at

testing. (point mass position : node 4)
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Fig.5 Measured beats of n=2 mode under impact at
node 6.
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Fig.6 Beat maps of n=2 mode under the impact at

node 6( 8= n/8).
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Fig.7 Beat maps of n=2 mode under the impact at
node 31( 8=—5x/16).
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(a) by analysis
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(b) by measurement

Fig.8 Beat maps of n=2 mode under the impact at
node 32( §=— n/4).

i

(b) by measurement

Fig.9 Beat maps of n=3 mode under
the impact at node 32
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