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A Study of Flow Characteristics using Reynold's Equation

on Mass Flow Controller Actuated by Piezoelectric Material
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Abstract : In this paper, the relation between displacement of piezoelectric disk and electric field was proposed.
From Navier-Stokes equation and Reynold's equation, the relation between flow and gap of plate was
determined. Thiz models were further verified by experiments. Based on theoretical study and experimental
verification, the proposed model between flow rate and voltage can be used in the design of mass flow

controller in gas supplying system.
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Fig. 1 Diagram of sputtering machine
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material

Fig. 2 Piezoelectric valve system
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Fig. 3 Coordinates of piezoelectric material
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Fig. 4 Dimension of piezoelectric material
H(x)
Fig. 5 Deflection of piezoelectric material
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Table 1 Piezoelectric properties and dimensions

gpecification
d 51(ON) | strain coefficient 190x10 ~12
jp (m) | thickness 0.44x10
r (m) | radius 15.9x10 ~?
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Fig. 7 Comparison between theory and experimental

data
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Fig. 8 Piezoelectric forced by spring and pressure
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Fig. 9 Piezoelectric  deformation between  with

spring and without spring
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Fig. 10 Piezoelectric deformation

spring and with spring and pressure
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Fig. 11 Comparison  between  theoretical  and

experimental data
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Fig. 12 Measurement system of flow rate
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