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Development of Backflow prevented Micropump

J. P. Choi, K. C. Cho, H. Y. Kim and B. H. Kim

Abstract

This paper presents the design and fabrication of backflow prevented Micropump using the metal membrane. The
Micropump is consisted of the lower plate, metal membrane, upper plate and the piezoelectric-element. The lower plate
includes the micro channel and the inlet, outlet of the Micropump. The upper plate includes the micro channel and
connects the piezoelectric-element. These plate are fabricated on the Pyrex glass wafer by sandblasting process. The metal
membrane does roll of check valve that is prevented backflow of the Micropump. The metal membrane is fabricated on
the stainless steel by laser machining. Piezoelectric-element is actuated the Micropump and controlled flowing of fluid.
The Micropump is fabricated by bonding process of these multi-layer.
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Fig. 1 The schematic of the micropump
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Fig. 2 Operation principle of the micropump
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Fig. 3 Lower plate(right) and upper plate(left) of the
micropump
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Fig. 4 The metal membrane (Stainless steel)
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Fig. 5 Schematic diagram of the control circuit . . . . . .
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Fig. 8 The FEM analysis of the Metal membrane

Table 1 Displacement of metal membrane for various
size and position of pivot

AE/HA 500mbar 300 100 50
0.15 mm 60 im 36 12 6
0.2 63 38 13 6.3
0.25 65 39 13 6.5
Inside 61 37 12 6
Upper 62 38 12 6
0.2,Upper 65 39 13 6.5
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