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ABSTRACT
This paper presents the fabrication and Improved experimental studies of flow performance on a valveless micro impedance pump.
Piezoelectric valveless impedance micropump is the use of piezoelectric actuators in an asymmetric center to impose a fixed
frequency of extrusion. A pressure head can be built up to drive flow through the accumulative effects of wave propagation and
reflection originating from the periodic PZT excitation, located asymmetrically along the length of the compressible section of the
channel. The micro impedance pump was constructed of three nickel electroforming components, two glass tubes, a PZT actuator
and a glass substrate. The main different is the width of the flow channel, the flow of different materials on the bottom of whether it
will affect the flow and use of finite element analysis software for this whole piezoelectric actuator design modules of all sizes for
analysis.
Focus on a variety of experimental conditions, the driving voltage, driving frequency of the micro pump effect of flow rate, find out
the maximum flow, experimental results show that voltage pump 200V pp, the frequency of 18.3kHz sine wave drive, the maximum
flow can be per minute up to 0.24 ml.

Keywords : PZT actuator(d electroformingl] ANSYS[ micro impedance pump valveless
Table of Contents

ooono
ood
aoo i
good iv
goddv
a0 vi
aad vii
ood ix
ooo xi

oooog

11001

120000 2

130000 3

oo ooobooboobon
210000000000 00b 9
2200000000 9

2300 0000b000bO0oobO 10
OO0 ANSYSOOOGOODOoOo

i 000000oob0obooooobooogD 16
200000000000 19
gooooobooobo
410000 22

420000 24

43000000 27
4400000000 31
4500000000000 32
goooooboogo
5100000000000 35



520000000 37
521000000000 39
522000000000 41
52300 000000000 42
oogdog

6.10 O 46

gooaog 47

REFERENCES

[1] H. T. C.Van Lintel, “ A Piezoelectric Micropump Based on Mic- romachining of Silicon,” Sensors and Actuator, Vol. 15, pp. 153-167, 1988.00
[2] Olsson, G. Stemme and E. Stemme, “ A Valve-less Diffuser] Nozzle Based Fluid Pump,” Sensors and Actuators, Vol. 39, pp. 159-167, 1993.00
[3] Gerlach, T., Schuenemann, M. & Wurmus, H., “ A new micropu- mp principle of the reciprocating type using pryramidic micro f- low
channels as passive valves” , Journal of Micromechanics and Microengineering, vol. 5, pp. 199-201, 1995.00

[4] Olsson, G. Stemme and E. Stemme, “ A Valve- less Planar Fluid Pump Chambers,” Sensors and Actuators, Vol. 46, pp. 549-556, 1995.01

[5] Olsson, G. Stemme and E. Stemme, “ Diffuser-element Design Investigation for Valve-less Pumps,” Sensors and Actuators, VVol. 57, pp.
688-695, 1996.01

[6] Khoo, M. & Lin, C.,“ A novel Micromachined Magnetic Memb- rane Microfluid Pump,” Proceeding of the 22nd Annual EMBS I-
nternational Conference, July 23, pp. 2394-2397, 2000.00

[7] Andersson, H., van der Wijngaart, W., Nilsson, P., Enoksson, P. & Stemme, G., “ A valve-less diffuser micropump for microfluidic analytical
systems,” Sensors and Actuators B, vol. 72, pp. 259-265, 2001.00

[8] Tsai, J. & Lin, L., “ A Thermal-Bubble-Actuated Micro- nozzle-Diffuser Pump,” Journal of Microelectromechanical Systems, vol. 11, pp.
665-671, 2002.0

[9] D. Rinderknecht O A.l. Hickerson,“ A valveless micro impe- dance pump driven by electromagnetic. Actuation,” JMM, vol. 15, pp. 861-866,
2005.0

[I0j000O0* 00000000000 00000000 Oooooesuooooon

[11]A. I. Hickerson, D. Rinderknecht, & M. Gharib, “ Experimental Study of the Behavior of A Valveless Impedance Pump” , Experiments in
Fluids, 2005.



