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压电发电装置的功率分析与试验
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摘要： 

为提高压电发电装置（能量转换系统）的输出功率，建立了简谐激励条件下两种能量转换电路（交、直流输出）功

率计算模型，并进行了模拟分析及试验验证。理论研究结果表明，在压电振子开路电压（结构尺寸及激励频率）一

定时，存在不同的最佳负载使交、直流输出电路获得最大的输出功率，交流输出的最佳负载及最大功率分别是直流

输出最佳负载及最大功率的2/π和π/2倍。试验用压电振子尺寸为58 mm×30 mm×0.7 mm，激励频率为44.3 Hz
时的开路电压为14.8 V。交、直流输出电路所对应的最佳理论／试验负载分别为72/71 kΩ和113/110 kΩ，最大理

论/试验功率分别为0.76/87 mW和0.49/4.7 mW。 
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Power analysis and test of piezoelectric generator

TANG Ke-hong1,KAN Jun-wu1,REN Yu2,WANG Shu-yun2,ZHU Guo-ren1,SHAO Cheng-hui1 

1.College of Mechanical Science and Engineering,Jilin University,Changchun 130022,China;2.College of 
Mathematics,Jilin University,Changchun 130012,China 

Abstract: 

In order to enhance the output power of a piezoelectric generator(energy conversion system),power 
calculation models were established for the AC and DC-output circuits and their simulation analysis and 
test validation were performed.The analysis results showed that there were different optimal load 
resistances for the two output circuits to obtain maximal output power under a given open voltage of 
piezoelectric oscillator,which depends on its size and librating frequency.The optimal load and maximal 
power of the AC-output-circuit are 2/π and π/2 times those of the DC -output-circuit,respectively.The 
open voltage of the tested piezoelectric oscillator(58 mm×30 mm×0.7 mm) is 14.8 V at vibrating 
frequency of 44.3 Hz.Accordingly,the optimal analytical/tested load resistance of the AC and DC-circuits 
are 72/71 kΩ and 113/110 kΩ,and the maximal analytical/tested power are 0.76/87 mW and 0.49/4.7 
mW,respectively.
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