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Abstract

In order to analyze the dynamic characteristics and energy harvesting of the integrated coupling sys-
tem under the basic harmonic excitation, the harmonic balance method, Newton iteration method
and arc length extension method are used to analyze the ordinary differential equation of the coupl-
ing system of nonlinear energy sink (NES) and electromagnetic energy harvesting approximately and
the analytical results are verified by numerical solutions and the results are consistent. By comparing
and analyzing the system amplitude-frequency response, the vibration suppression of coupling sys-
tem is better than that of the single NES system. At the same time, by analyzing the influence of system
parameters on frequency domain, time domain, power and voltage, the results show that more power
can be output at a specific frequency. Further analysis of the relationship between system energy ab-
sorption and acquisition shows that the coupling system can perform energy output.
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Figure 1. System model
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Table 1. System parameters
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Figure 2. The first set of parameters
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Figure 3. The second set of parameters
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Figure 4. Comparative analysis of the presence or absence of
an electromagnetic energy harvester
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Figure 5. NES damping effects on the frequency domain
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Figure 6. Effect of electromagnetic damping on the frequency
domain
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Figure 7. Effect of nonlinear stiffness on the frequency domain
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Figure 8. NES quality impact on the frequency domain
8. NES FREXSgiF 0

4.3. BB HT

9 XL T ERGUH R m M NES FiE m, KRR, HIXEMERRERGESHHIERA X,
BB 10 X EE 1 BB E ¢, 7373079 50+ 200+ 350 Ns/m I X 3= REGEALRE HIFEME, 45 3% 0] R P Je 2 Mok
FEX E AR GRS AN ORI GT,  TA 3 4 K R FELJE 2 B0RT DL s AR S R SRR AN

0.012 T T

0.008

0.004

0.000

Displacement(m)

-0.004

-0.008
0 5 10 15 20

Time(s)

Figure 9. Displacement of the main system and the NES system

9. X RLF NES RERR

0.030 T r T
—c,=50 Ns/m
—¢,=200 Ns/m

0.015 —,=350 Ns/m

x,(m)

0.000

-0.015 L

0 5 10 15 20
Time(s)

Figure 10. Effect of equivalent electromagnetic damping on
the time domain
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Figure 12. Output voltage
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Figure 13. Energy absorption rate of the main system
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Figure 14. Energy absorption rate of the NES-electromagnetic
energy acquisition coupling system
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Figure 15. Energy harvesting rate of coupled systems
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