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Current effort

Design and produce a miniature, low mass, low power-
consumption piezoelectrically actuated peristaltic pump.

Theoretical model the pump to allow interactive design.

Design and test to meet reguirements of a miniature mass
spectrometer for in-situ sample analysis.

Test the performance of the pump in ssmulated planetary
conditions.

demonstration of the capability of the proposed pump.
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USM test facility
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Ultrasonic Motorsat JPL

3D FEM Stator, rotor, piezo-ring and assembled USM
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Piezoelectrically Actuated Miniature Pump
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Pump Stator FEM Mesh

For the modal and harmonic analysis of the 3-wave mode

JPL 30 mm s uwirum stator. MODAL ANALYEIS. /240599,
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5-wave mode at resonance

JEL 30 mnihl). BODAL ARALEEIE, Shert-02. BQ{Z33) 6724799

Y. Bar-Cohen, yosi@jpl.nasa.gov

ARSTE 5.4

JUIL 15 1999
Of%:16124

HODAL S0LOTICH
GTED=]

AVBEE=Hat
O =45, 57
EMl =—156.251
EME =dm,dhh
—16,241
26,972
—£5.694
-15.4.8
-3, 137
5.141
1z, 44
25,694
3z.077
g, 255



4-wave mode at r esonance
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3-wave mode at r esonance
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Pump Stator FEM Mesh

For the contact analysis of the 3-wave mode (compl ete pump)
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Har monic analysis of 4-wave steel stator
Side view
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Stator - Made of steel, 30 mm diameter, 2-mm thickness ring.
Piezo-ring - designed as 4-waves with OD =30 mm, ID=20 mm, and t=1 mm.
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Har monic analysis of 4-wave steel stator
Front view
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Stator - Made of steel, 30 mm diameter, 2-mm thickness ring.
Piezo-ring - designed as 4-waves with OD =30 mm, ID=20 mm, and t=1 mm.
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Brassboard design
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Piezopump Brassboard 1
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Piezopump Brassboard 2

driver

metal cover

plastic cover
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Assembled Piezopump
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Summery

A new pumping concept was demonstrated using traveling
flexural waves.

* The pump operates peristaltically and easily reversed.

« Analytical modeling addressing the contact problem was
developed

« Mode and construction material selection are currently
under way to optimize the performance
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Traveling ultrasonic waves allows to peristaltically pump liquids

Y. Bar-Cohen, yos @j pl.nasa.gov



