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Fig.1 Schematics of ABHD box-type structure
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Fig. 5 Partial schematics of three different
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Full-band vibration control of box-type structure with
acoustic black hole

HE Pu', WANG Xiaodong', JI Hongli'* * , QIU Jinhao', CHENG L

1. State Key Laboratory of Mechanics and Control of Mechanical Structures, Nanjing University of Aeronautics
and Astronautics , Nanjing 210016 , China
2. Department of Mechanical Engineering, Hong Kong Polytechnic University , Hong Kong 999077 , China

Abstract: As a new type of efficient wave control technology, the Acoustic Bﬁgck +ole (ABH) technology is widely used in
vibration control of beam and plate structures. However, the tradltlona\wﬁs,tlb black hole structures have many shortcom-
ings, such as weak local strength and stiffness, large feature size, ang igh effective frequency, limiting the further applica-
tion and promotion of acoustical black hole technology. A new‘typ?\of\Acoustic Black Hole Damping (ABHD) absorber is de-
signed for the vibration control of box-type structure. In thi S\Qa{)ﬁr, the finite element simulation method is used to study the
dynamic characteristics of the box-type structure W|th ABH'Q efbsorber The results show that it has high energy concentration
and dissipation ability. By optimizing the design ?NABHD absorber at different positions in the middle of upper and lower
main beams, the vibration reduction effect oNﬁe fwf band can be achieved without changing the strength and stiffness of the
main structure. The experimental re: uIt ﬁ‘w,tﬁat full-band resonance peaks of the box-type structure with ABHD absorbers
can be reduced by 5-30 dB, and the ei t of ABHD absorbers accounts for 7.87 % of the tg\t\a\\v’elght of system.
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