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A Comparison Study on Cantilever-type and Stack-type Piezoelectric Energy
Harvesters
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2. Double Acting Energy Harvester
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Fig. 1 Working mechanism of the DAEH
Table 1 Tensile and Compressive Strength of PZT

Material Tensile Strength(MPa) Compressive
Static Dynamic | Strength (MPa)
PZT-5A® 75.8 27.6 517
PZT-5A% 100 - 600
PZT-5H® - 14 -
PZT Stack™ 4.9 - 880
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Bimorph FE Model & Stress Result
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Fig. 2 FE Model and Analysis Results of the Bimorph
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Fig. 3 Power Prediction of the DAEH A

Table 2 Results of Comparison Study

Material 1. Bimorph | 2.DAEHA |3.DAEHB
. 25x55x0.127,| 5x5x0.127, | 5x5x0.127,
PZT Size[mm] 2 layers 110 layers | 110 layers
Excitation 60 Hz, 0.43g | 60 Hz, 0.43g |60 Hz, 0.43g
Allowable Max. |y \ipy | 200MPa | 88MPa
Stress
Force(peak) - 445N 1930 N
Opt. Resistance 88 kQ 1.13kQ 1.13kQ
Peak Voltage 93V -1.3~093V | -58~40V
Harvestable Power| 0.49mW 0.49mW 919mW
Damping ratio 1.98% 1% 1%
Weight of Mass 0.8g 106g 3.37kg
Size of Tungsten | 510,33 [17.7x17.7x17.7] 56x56x56
Mass[mm]
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