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ABSTRACT

To mitigate noise radiation of home appliances in audio frequency ranges, viscoelastic damping
materials with the constrained layer are widely used although their performance degrades after ex-
posure to heat and moisture. In this study, the impact damper system incorporating acoustic black-

hole structure is used to implement similar damping performance. The reflection coefficient for the

proposed structure was evaluated by experimentation on the beam structure. For various beam config-

urations, we validated enhancement of impact damper performance when the acoustic blackhole struc-

ture was used in the beam structure. The performance was also predicted by numerical simulations
for verification. The impact damper with acoustic blackhole beam showed effective damping perform-
ance in the wide frequency bands. The proposed damping system allows effective vibration and noise

reduction without influence from heat exposures.
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pact dampers applied with acoustic blackhole

Fig. 7 Cantilever beam experiment setting with im-

for two kinds of acoustic blackhole beams
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Fig. 6 Experimental results of reflection coefficient
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Spherical ABH Beam
(b) Spherical acoustic blackhole beam type

Fig. 8 Cross-section configuration of beam designed
with impact damper
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