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Effect of Lead-flow Path on Bubble Controlling in
Piezoelectric Micro-pump
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Abstract: The retention of gas bubbles causes serious damage to the performance of piezoelectric micro-
pump, and bubble retention occurs mainly in the pump cavity, thus reducing bubble retention in the
pump cavity can greatly improve the reliability of piezoelectric micro-pump. The bubble has been
eliminated quickly and effectively through the method of processing lead-flow path in pump cavity. The
method has the advantages of easy processing, good universality and strong operability. The relationship
between bubble retention and output performance through the pressure of pump cavity and the influence of
lead-flow path on bubble retention through pressure drop of the bubble and flow resistance were analyzed.
Finally, the effect of lead-flow path on output performance and bubble retention was verified by
experiments. The experiment results showed that the output performance of piezoelectric micro-pump can
be enhanced through processing lead-flow path in pump cavity, when the lead-flow path width was
2.0 mm, the output pressure and output flow reached 17.4 kPa and 20. 8 ml./min, respectively; when
the lead-flow path width was 1. 1 mm and 1.5 mm, the piezoelectric micro-pump had a strong ability to
eliminate air bubbles. After entering 120 bubbles of 0. 02 mL, the piezoelectric micro-pump still had a
stable output pressure (5.8 kPa and 5.6 kPa) and output flow (16 mlL/min and 5.6 mlL/min).
Processing lead-flow path in pump cavity can eliminate the bubbles quickly and effectively and reduce
bubble retention in pump cavity.
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Fig. 1 Structure diagram of piezoelectric pump
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Fig.2  Flow-stopping phenomenen of piezoelectric pump

NIRRT AHERR , THERWHR LR , A 3051 A
FUREMB . S E BT 3 frs, 51iE %
BEAR OAA L Z 8] GRERIX I , 5HRIETEE N «a,
ARSCBCE 3 FERE, 70900 1. 1,1.5.2.0 mm, 513
AEAHAS SR R I TR 0. 15 mm. [ 4 S5 A
A5 1 ALTE A s HL AR S0

R

AL N a
o Yvys

-t
Sl

B3 51 mn X (AR
Fig.3 Machining region of lead-flow path (slash)

51
K4 hncLs s py s 2R S
Fig.4 Piezoelectric pump with lead-flow path
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Fig.5 Test device for air bubble retention
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width and output pressure and flow
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