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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 mm and a thickness of 1
mm by using alumina powders. Ceramic body was processed with a diameter 32.4 mm 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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Fig. 3. FEM analysis of ceramic 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 1 0.15
DP4 1.5 0.07
DP5 1.5 0.1
DP6 1.5 0.15

Table 2. Properties of matter for FEM.
. Elastic .
Material ][i:;rs:l?]] modulus Po;;:ic:)n’s
[GPa]

Membrane Alumina 3,960 370 0.22
iiff Steel 7,850 200 0.3
Body Alumina 3,960 370 0.22
B,

1 bar = 0.1 MPa

Step 1 2 3 4 5

6 7

Pressure

[MPa] 01 02 04 08 12

1.6 2.0

T—

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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of capacitance pressure sensor. (a) sapphire
(b) ceramic body, (c) brazing metal ring, (d)
brazing metal ring on the ceramic body, and (e) capacitance

pressure sensor brazing with the membrane and body.
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Fig. 8. Capacitance data vs. pressure.



388 J. Korean Inst. Electr. Electron. Mater. Eng., Vol. 28, No. 6, pp. 384-389, June 2015: S-H Park ef al

J% 80412t o] 0 bard T FHEFRS 50 pF
olt], 5 bar oF 110 pFo] A &ZFS 71X Q)
© o oF A oloﬂ;}

a = PSS

(¢)

A

)

-

|

>~

oMo e §=ol
TR CL Rt
. ASE gzEce Ty
e ALY 52 5
2o we R e

Fon, ol=igh
o]

fr rio
r
£hl
rlo

[o o>

E:
4t
lo r&

N

i)
uu

)
+H gl g
=2 Fﬂ

rO

52
Lo
ofo
|.|-|
)

Q
N
40 L
_O'L

7

ol
—_

oX.
oX,
1o l"ll'
ot

X 8-

ri

N

)
>
for
tu
rE
riot
ol
o
N
19
ret

&

2

20 od Oy
qT

[0 &2 R J® o

it
W

2 oo gm 1o
oX.
o
a0
)
_O'I_r‘
38,
_l;'

fok ofo

— v oo
o,

Jo

fol

o e

o
reg oo
o -
o2k o
b
27
|r
uju
A
a2
ol
ok
xR
L

=

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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Fig. 11. Voltage data vs. pressure.
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