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A study on dynamic characteristics of sheet type check valves
in PZT pump for small liquid delivery

Y. B. Ham’, J. H. Noh, D. S. Shin, J. -H. Park, H. S. Kim(KIMM)

ABSTRACT

In precision machinery systems for medical and chemical applications, micropumps with a low pulsation have been

demanded and investigated for accurate delivery of a small amount of liquid. This study proposes sheet type check valves

instead of ball type check valves for PZT pumps and performs some tests on dynamics characteristics of check valves having

different design parameter with variable tfrequency.

The selected materials of check valves is NBR, PP film, Polyimide and Stainless steel(SUS304). In the experiment,

dynamic characteristics of stainless steel thin plate have better performance than others.
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Table 1 Specification of fabricated sheet type check valves

Model name Shape Material | Thickness

A-SUS-0.03 Single neck STS304 30 pm

A-PP-0.35 Single neck PP 350 ym

A-NBR-0.6 Single neck NBR 600 pum

B-SUS-0.03 | Double neck | STS304 30 um

B-PP-0.35 Double neck Pp 350 ym
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Fig. 1 Fabricated sheet type check valves
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Fig. 2 FEM analysis of sheet type check valve

Table 2 Maximum displacement analysis result of movmg
plane of sheet type check valves

Thickness, [um] Max. displacement, A[mm}
30 28.932
50 7.135
80 1.741
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Table 3 Specifications of stack type PZT actuator

Model name(Maker) | ASB680C801*PO(NEC-Tokin)
Displacement 68.0 pm @1000V
Force 800N
Resonance Freq. 8 kHz
Capacitance 6.0 uF
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Fig. 4 Experimental setup for investigating of sheet
type check valves
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Fig. 5 Outlet flow rate test result on check valve
material
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Fig. 6 Outlet flow rate test result on check valve thickness
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