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Abstract

In the present study, the rapid prototyping (RP) and rapid tooling (RT) technologies are
used to fabricate the valveless micropump actuated by a PZT buzzer. The main goal is to establish
the fabrication procedure. At first, by using the 3D printing liquid state rapid prototyping system,
the prototype of flow channel structure of micropump is fabricated. This prototype of valveless
micropump can be successfully actuated to deliver D.I. water by the signals of square wave (or
sine wave ) with 20~80Vpp and 40~190Hz. Then, by using the rapid tooling technology, the ABS
valveless micropump is fabricated with the same assembly method. Such micropump can be
successfully actuated to deliver D.I. water by the signals of square wave with 20~80Vpp and
frequencies between 40~300Hz. In the micropump, there are two diffusers/nozzles with length of
2400um and depth of 250um. The diverging angle is 8° and the narrowest width of channel is
200um. The buzzer of piezoelectric plate is mounted on the circle chamber with diameter of 16mm
and depth of 100um. For the prototype of micropump, which is fabricated by photopolymer, the
best operation frequency is about 130Hz. The initial mean flow rate is 530ul/min, and the
maximum back pressure is 685Pa, operated at the square wave signal of 80Vpp. For the ABS
micropump, the best operation frequency is about 140Hz. The initial mean flow rate is 815.6pul/min,
and the maximum back pressure is 1037Pa, operated at the square wave signal of 80Vpp. The
fabrication procedure based on the rapid prototyping and rapid tooling technologies is simpler and
easer. It is not necessary to use some expensive equipment. It is useful to develop such fabrication
technique.

Keywords: Rapid Prototyping (RP) , Rapid Tooling (RT) , PZT valveless micropump
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