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Influence piezoelectric vibrator and fluid on the close noise field of pump
ZHANG Jian-hui', LU Ji-zhuang', XIA Qi-xiao*, WANG Shou-yin®

( 1. College o f Mechanical Engineer & Applied Electronics Technology » Beijing University of
Technology,Beijing 100022 ,China; 2. College o f Mechanical & Electronic Engineer , Beijing
Union University, Beijing 100020,China;3. Changchun Institute of Optics, Fine
Mechanics and Physics o Chinese Academy of Sciences, Changchun 130022, China)

Abstract: The flexural vibration deformation and vibration radiation noise of piezoelectric vibration
were researched. The vibration equations were built to deduce the flexural vibration deformation func-
tions. Then, the simplified vibration model of piezoelectric vibrator was introduced using vibration
theories of micro-plane piston. Also, theoretical equation of sound pressure in close noise field and
noise contribution equation of fluid in pump were deduced. Finally, with comparison of the theoretical
calculation and experimental testing, the results show that. the theoretical noise level of pump is 45 dB
and the actual noise level is 37 dB When the input frequency is 50Hz. Under this frequency, the fluid
in the pump exerts great influence on the pump noise, and the relative error between the testing value
and theoretical calculation is 21. 6%. The theoretical noise level is 61 dB and the actual noise level is

62 dB, when the input frequency is 120 Hz. In this case, fluid exerts little influence on the pump
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noise, and the relative error between the testing value and theoretical calculation is 1. 6%. It is con-

cluded that contribution quantities of piezoelectric vibrator and fluid in pump under different frequen-

cies are obtained, which proves that the theory introduced by this research agrees with the experimen-

tal results well.

Key words: piezoelectric pump; vibration; noise; micro-plane piston
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Fig.1 Valve piezoelectric pump
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Fig. 3 Structure diagram of piezoelectric vibrator
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Fig. 4 Working principle diagram of piezoelectric vi-

brator
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Fig.5 Flexural vibration diagram of piezoelectric vi-

brator
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Tab. 2 Theoretical noise level and experimental noise level .
Vv L,/dB 4.
f/Hz L,/dB Ly/dg ¢ ,
( )« ) ( ) . 50 Hz
) . —8dB, 120 Hz
50 37 45 —38 , 1 dB,
60 42 49 —7
70 47 51 —4
80 50 54 —4 °
90 53 56 —3
100 66 60 6
110 63 60 3
120 62 61 1
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