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Abstract: In this paper, we fabricated ceramic body and sapphire wafer in order to develop a hydraulic pressure
sensor with high sensitivity and high temperature stability. The sapphire wafer was adopted with a membrane of
capacitance ceramic pressure sensor. The capacitance value of the sensor for the finite element analysis(FEM)
showed a linear pressure characteristics. Membrane was processed with a diameter of 32.4 mn and a thickness of 1
mn by using alumina powders. Ceramic body was processed with a diameter 32.4 mn and a thickness 5 mm. The
capacitance pressure sensor was made with high heat treatment of the ceramic body and the sapphire wafer.
Initially capacitance of the pressure sensor was 50 pF and a capacitance of 110 pF was measured from 5 bar
pressure. Output voltage of 5 V was appeared at 5 bar pressure.
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Fig. 1. The principle of operation for capacitance pressure sensor.
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Fig. 2. Capacitance pressure sensor.
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Table 1. Thickness & distance condition.

Design point t(mm) d(mm)
DP1 1 0.07
DP2 1 0.1
DP3 | 0.15
DP4 1.5 0.07
DP5 1.5 0.1
DP6 1.5 0.15

Table 2. Properties of matter for FEM.
i Elastic : :
Material Deusn!)}r modulus Po:::o: :
(ke [GPa] i3]
Membrane Alumina 3,960 370 0.22

Brazed Steel 7.850 200 0.3

metal

Body Alumina 3,960 370 0.22
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Fig. 4. FEM of pressure sensor according to the capacitance

pressure confining conditions.
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Fig. 5. FEM analysis of capacitance pressure sensor.
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Fig. 8. Capacitance data vs. pressure.
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Fig. 9. Voltage circuit of hydraulic pressure sensor. (a) voltage
circuit schematic and (b) circuit board.

Fig. 10. Hydraulic pressure sensor of capacitance type.
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