4% 38 B 1M ® z I B ¥ Vol. 38 No. 1
202541 H Journal of Vibration Engineering Jan. 2025

6t B R 5t R R 43 I 2 B R 46 4 1R 30 6 S MR

I, HLEAOR, EWE, KB, FEW, K

(1. B BT S AR RS A 2 A R 5 4 g 2 B e ol 4 T 0 S8 2, VT3 Tt 2100165
2. it Al R RAL Ak (BE D A IR TTAE 2 |, 1] AAR 610073)

FEE: AR A AL R AR, W T TR s R 5P W RE BRI IR sh Ml . 75 O FF IR L 43 T 32 56 109 35 il
F R B i T2 1 L LR 300 B o B B T 6, 2 HE — g CHLAR0) P, 8 2t T U0 4 5 428 1) 43 U S B, 3k 1 3907 R AR 3
T 52 e 4 W A B0 R BE 45 IR R Zh B L SE v RE A HLRRE S MR Sh s R R GE . A48 T T IR A0 IR S Y T AR DR
T T AR BE & PR 95 25 8 T 45 M 4R 1 A0 s ok S 700 3 3 B0 T8 T AN TR i B B 45 5 9E 0 EE R AR R A R i . T A LR,
JIT AR 8 5t 45 A5 TR 43 Yk S I B 0 AR % 52 PR A S 1 R A R SR S I v BRI 25 A R Bl

SR : R Sl P s RN AR AR 5 JE AN I S s SOOI TR A 5 PR H R R

FE 225 TB535 MERFRARARD: A X EHE: 1004-4523(2025)01-0001-07

DOI: 10.16385/].cnki.issn.1004-4523.2025.01.001

Research on the influence of structural vibration of energy-manipulated
piezoelectric shunt branch

PEI Wanpeng', LIU Xuan®, MA Shaofei', YU Liyuan', WU Yipeng', JI Hongli', QIU Jinhao'
(1. State Key Laboratory of Mechanics and Control for Aerospace Structures, Nanjing University of
Aeronautics and Astronautics, Nanjing 210016, China;

2. AVIC Chengdu Aircraft Industrial (Group) Co., Ltd., Chengdu 610073, China)

Abstract: Piezoelectric materials are often used in the fields of vibration energy harvesting and structural vibration suppression due
to the excellent electromechanical coupling characteristics. This paper introduces a new shunt with switchable and manipulable
force (mechanical) and electrical energy, using the primary and secondary energy conversion function of the flyback transformer
based on the existing switching piezoelectric shunt. Based on the positive and negative piezoelectric effects, this paper designs the
branch circuits for absorbing energy to suppress vibration and injecting energy to control vibration respectively, resulting in a highly
efficient and stable structural vibration control system. The paper introduces the operating principles of the proposed new piezoelec-
tric shunt branch and derives the decay rate models of structural amplitude under different energy manipulation conditions. The rela-
tionship between the effect of different energy manipulation methods and the amplitude of the structure is discussed through experi-
ments. Results show that the introduced energy-manipulated shunt branch can realize highly efficient structural vibration suppres-

sion depending on the damping requirements of actual scenarios.
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Fig.1 Schematic diagram of SSDI and its derived techniques
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Fig.2 Circuit schematic diagram of energy-manipulated

shunt branch
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Fig. 3 Circuit schematic diagrams under function of injecting energy to control vibration
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Fig.4 Schematic diagram of the electromechanical coupling

model
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Fig.5 Schematic diagram of the experimental platform
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Fig. 6 Piezoelectric voltage and structural displacement wave-
forms under no control and the control of three kinds of

shunt branches
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tion displacement between the energy absorption and

energy injection stages
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