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Abstract

In this paper, a semi-active control vibration isolation single degree of freedom vibration system
based on balance logic control principle is studied. The vibration suppression performance of the
system is analyzed by time-domain response, energy dissipation of the main system damping and
transmissibility. The results show that the system has excellent performance in vibration sup-
pression. A nonlinear energy harvesting single degree of freedom vibration system is studied. The
vibration suppression performance of the system is analyzed by time-domain response and elec-
tric current energy harvesting. The results show that it has good performance in vibration sup-
pression and electric current output. At last, an integrate semi-active control vibration isolation
and nonlinear energy harvesting system is studied. The vibration suppression and energy har-
vesting performance of the system is analyzed by time-domain response and electric energy har-
vesting. The results show that it not only has better vibration suppression performance, but also
can output electrical energy stably for the semi-active control device in a wide frequency range
after the vibration starts. The integrated system not only has better vibration damping perfor-
mance, but also can be completely self-supporting and independent of the external environment.
It has a good application prospect in the engineering environment with harsh conditions and long
maintenance cycle.
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Figure 1. Model of semi-active vibration isolation system
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Figure 2. Comparative analysis of time-domain responses
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Figure 3. Analysis of passive control energy dissipation
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Figure 4. Analysis of semi-active control energy dissipation
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Figure 5. Comparative analysis of transmissibility
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Figure 6. Model of nonlinear energy harvesting vibration system
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Figure 7. Comparative analysis of time-domain responses
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Figure 8. Analysis of electric current output at f =20 Hz
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Figure 9. Analysis of electric current output at f =40 Hz
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Figure 10. Model of integrate semi-active control vibration isolation and nonlinear energy harvesting system
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Figure 11. Comparative analysis of time-domain responses
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Figure 13. Analysis of voltage output at f =40 Hz
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Figure 14. Analysis of voltage output
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Figure 15. Analysis of power output
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Figure 16. Analysis of gain ¢ parameter variation
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