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Fig.1 Schematic diagram of RABH
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Fig.2 Schematic diagram of Cantilever plate (Unit: mm)
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Fig.4 Stress diagram in resonance state
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Fig. 5 Three kinds of additional structural stress responses
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Fig. 6 Stress diagram under uniform reference boundary
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Fig. 7 Stress diagram of EM and RABH

s,811/Pa S,811/Pa
CTFH8: 75%) CP¥: 75%)

+8.130eX 10" +8.398X10°
B g
+0.998 X 100 +6.298 X 10°
+6.299 X 10¢ +5.599X 10¢
1338955 10¢ +4:899 X 10¢
o 1% +4.199X10¢
by 10 +3.499 X 10°
17 10° +2.799X 10°
A o1
+1. g

1 it +6.998X 10°
+1 +5:059X10"

K8 H—ZHNF TN =R

Fig.8 Stress diagram under uniform reference boundary
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Fig. 9 Acceleration vibration response
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Fig. 11 Stress diagram in resonance state
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Tab.3 Acceleration response corresponding to different
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PR TR /Hz M) 37 i3 B/ (mes )
29.7 59.929
29.8 61.716
29.9 65.237
30 70.858
30.1 66.183
30.2 65.03
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Tab.4 Acceleration response corresponding to different

excitation frequencies when adding RABH

AR/ He Ml J3 i JE / (mes %)
27.9 46.325
28 46.655
28.1 49.874
28.2 46.361
28.3 46.072
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Fig. 14 Strain comparison between additional RABH and

additional mass
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Fig. 15 Experimental set-up of vibration fatigue test
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Fig. 16  Wave speed test flow chart
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Fig. 17 Cantilever crack
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Tab.5 Natural frequency variation of cantilever plate 20
N N - - o i
WA R R h B % 15
[ 4 451 % /Hz [ 45 431 % /Hz i i
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Tab. 6 Wave velocity variation of cantilever plate
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(b) Wave diagram after 540 min vibration
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Fig. 18 Diagram of cantilever plate wave propagation with

additional mass
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with additional RABH
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Tab.7 Vibration fatigue life
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Fig. 20 Comparison of failure location between experiment

and simulation
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Study on the effect of additional acoustic black hole on vibration life of

cantilever plate

Z0U Yu-qi', ZHU Shen-yan', WANG Chao-yan"*, TAO Chong-cong', ZHANG Chao',
WU Yipeng', JI Hong-li', QIU Jin-hao'

(1.State Key Laboratory of Mechanics and Control for Aerospace Structures, Nanjing University of Aeronautics and Astronautics,

Nanjing 210016, China; 2.Nanjing Institute of Information Technology, Nanjing 210016, China)

Abstract: The fatigue failure of the structure under vibration conditions has brought hidden dangers to its own service life and the

personal safety of the user. At present, there are solutions for the structural vibration fatigue such as adding reinforcement bars and

laying a large amount of damping materials, but the efficiency is often low and the additional mass is excessive. In order to solve the

above problems, an additional acoustic black hole (ABH) is installed on the structure to reduce the stress amplitude and extend the

service life by reducing the structural response. Using a cantilever plate as the reference structure, the steady state dynamics analy-

sis is carried out by the finite element method. The results show that the stress response at the gap of cantilever plate is significantly

reduced after the addition of rectangular acoustic black hole (RABH). Through stress and fatigue experiments, it is verified that ad-

ditional RABH can reduce the stress response at the dangerous point of the structure and extend the vibration fatigue life of cantile-

ver plate structure.

Key words: acoustic black hole;cantilever plate; vibration fatigue
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