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Fig. 1 Schematic diagrams of the dynamic prototype
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Table 1  Parameters of the system
parameter value parameter value
m, /kg 60 o /(N/A%) 471077
m, /kg 12 deyy /m 0.012 7
b/kg 1 loyy /m 0.115
ky /(N/m) 1.867 7x10° a, /Pa 6.9x10°
ky /(N/m) 2.134 6x10° Hy /(A/m) 1.592x10*
k3 /(N/m) 5x%10* Ay /m 2.235 2x107°
¢, /(N+s/m) 600 R/Q 1
¢, /(N+s/m) 10 E/(N/m?) 3x10'"°
¢ /(N+s/m) 100 dy; /(m/A) 1.79x107%
A, /m 0.000 2 dy /m 0.016 2
a -0.01 N 600
a/(A/m) 7012 A, 1.003x1073
£/Pa 8x10° M, /(A/m) 7.65%10°
¢ 0.18
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Fig. 2 The amplitude-frequency response curves
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Fig. 3 The amplitude-frequency response curves with variable parameters
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Fig. 4 The maximum and minimum stresses of GMM
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Dynamic Analysis of the Nonlinear Vibration
Absorber-Energy Harvester Integration
Model With Inerters

DONG Yanchen', ZHANG Yewei’, CHEN Liqun'~’
(1. Shanghai Institute of Applied Mathematics and Mechanics, Shanghai University,
Shanghai 200072, P.R.China;
2. College of Aerospace Engineering ,Shenyang Aerospace University,
Shenyang 110136, P.R.China;
3. Department of Mechanics, Shanghai University,
Shanghai 200444, P.R.China,)
( Contributed by CHEN Liqun, M. AMM Editorial Board)

Abstract : In order to solve the vibration and energy supply problems in aerospace engineering,
an nonlinear vibration absorber integrated into an energy harvester with inerters was designed.
The nonlinear vibration absorber was built based on the nonlinear energy sink (NES) in which
the traditional inertial components were replaced with inerters, and the energy harvester based
on the giant magnetostrictive material (GMM) was integrated into this device. This NES-I-GMM
device achieves vibration absorption and energy collection simultaneously. Under the back-
ground of the whole satellite vibration reduction, the modeling, simulation and analysis were
carried out, and the effects of vibration reduction and energy collection were investigated
through numerical computation. The numerical results show that, the NES-I-GMM device works

well in vibration reduction and vibration energy collection under reasonable parameters.

Key words: inerter; NES; GMM; energy harvester; whole-spacecraft vibration reduction
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