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Abstract

In this paper, the mechanism of energy collection integration of nonlinear energy sink (NES) and
giant magnetostrictive material (GMM) under wind load is studied. This system has good effect of
vibration suppression and energy harvesting with wind load. By using Hamilton principle and
Newton’s second law, the mathematical model driven by displacement is established, and the si-
mulation is carried out with Runge-Kutta algorithm. The vibration suppression effect of the sys-
tem is investigated, and the energy harvesting effect of GMM is analyzed. Finally, a comparative
analysis of mass and wind load parameters is carried out. The results show that the integrated
system of giant magnetostrictive energy harvesting and nonlinear vibration control with wind
load has good effect of vibration reduction and energy harvesting.
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Figure 1. New single degree of freedom structure with wind load
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Figure 2. The cross section of a giant magnetostrictive energy harvester [13]
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Table 1. System parameters

R1 RGEEH

E 20 HfE 2 HfE
m; (kg) 60 m, (kg) 7
¢ (Ns/m) 10 C2 (Ns/m) 1000
ky (N/m) 2.13146 x 10° ko (N/m®) 500
R(Q) 1 domm (M) 0.0127
¢ (Pa) 8 x 10° d. (M) 0.0162
o, (Pa) 6.9 x 10° di(m) 1.79x10°®
4, (NIA?) 4nx 107 D (m) 0.25
Ho (A/m) 1.592 x 10* lomm (M) 0.115
M; (A/m) 7.65 x 10° U (m/s) 1
a (A/m) 7012 o, (kg/md) 1.2
En (N/m?) 3x10% ¢ 0.18
A 1.003 x 107 N, 600
a -0.01 a 2.3
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NES-GMM F Gt Xt T4k 3l (1) 4 1| 25 SR A2 AR A 1)

Figure 3. Amplitude response of the system under different conditions
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Figure 4. Percentage of dissipated and harvested energy in NES-GMM system
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Figure 5. Energy change of main system and NES-GMM system
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Figure 6. Changes of damping energy, kinetic energy and potential energy of NES system
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Figure 7. Changes of magnetic energy, acquisition energy and strain energy in GMM system
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Figure 8. Comparison of amplitude attenuation effects: different masses of NES
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Figure 9. Comparison of amplitude attenuation effects: different speeds of wind load
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