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Energy Harvesting Performance of a Piezo-Hydraulic Vibration Isolator
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Abstract: A piezo-hydraulic vibration isolator (PHVI) was presented for active vibration control, vibra-
tion energy harvesting, and self-powered semi-active vibration control based on energy harvesting. A the-
oretical model for the PHVI to harvest vibration energy was established and simulated based on the com-
pressibility of actual liquid. The analytical results show that the electrical energy generated from the PHVI
depends greatly on system parameters, the obtained electrical energy increases with the increase of back-
pressure and vibration amplitude of the cylinder, and there exist the optimal diameter and thickness of pi-
ezodisc and their ratio for the PHVI to achieve the maximal energy. A PHVI prototype was fabricated with
a piezodisc measuring @60 x 1. 6 mm’ and a cylinder measuring ®16 x 100 mm’. Tt was tested with water
as liquid medium at different frequencies, backpressures, and exciter-amplitudes. The optimal frequency
for the PHVI to achieve peak energy is 6 Hz, which is desirable for low-frequency vibration energy har-
vesting. When the exciter is driven at 6 Hz, 9 V and 0.4 MPa, the obtained electrical energy is 2.42
mJ. The electric energy under the backpressure of 0. 4 MPa is about 20 times greater than that without
backpressure.
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Fig.1 Structure of piezo-hydraulic vibration isolator
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Fig.2 Structure of piezo-hydraulic disk
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Fig. 3  Relationship between harvested energy

and backpressure
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Fig.4 Harvested energy vs thickness of sub-
strate plate
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Fig.5 Harvested energy vs radius of piezodisc
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Fig.6 Piezo-hydraulic vibration isolator and its
harvested energy test system
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Fig.7 Relationship between harvested energy
and driving frequency
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Fig.8 Relationship between harvested energy
and backpressure
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Fig. 9 Relationship between harvested energy
and driving voltage of vibrator






