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Development of Pressure Sensor using Piezo Resistance Strain gages
Lee Dong-Hoon, Kang Min-Sung, Huh Yong, Koo Jae-Mean, Seok Chang-Sung

Key Words: Pressure sensor(%=] AlA]), Piezo resistance($t#1 &),
Strain gage(2=E# ¢l Al°]A]), Diaphragm(the]o] > )

Abstract

A pressure sensor is a sensing device to perceive inputing pressure and convert pressure with an
electric signal. Currently, a domestic pressure sensor mostly uses mechanical methods. So, it uses
many parts and its cost is high. Therefore, It is necessary to improve the weak points of an existing
pressure sensor and develop the accurate and reliable pressure sensor using piezo resistance strain
gages.
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Fig. 1 Configuration of the Pressure sensor

=

Fig. 2 Strain gage for Diaphragm
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Fig. 3 Strain distributions of Diaphragm **
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Fig. 4 Results of FEM (Strain)

Fig. 5 Results of FEM (Strain)
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Table 1 Diaphragm Analysis condition
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(mm)|(mm)

(MPa) | (MPa)

0.1 43

0.5 15 650

2.0 1084

1 40 0.1 12

1.0 15 173

2.5 288

0.1 103

0.5 15 1547

2.5 2579

2 40 0.1 20

1.0 15 294

2.5 489
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Fig. 6 FEM Model and Boundary Condition
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Fig. 7 Radial Strain (®40,Thickness:1.0, 2.5MPa)
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Fig. 8 Case 1 Radial Strain
(®40,Thickness:1.0mm, 2.5MPa)

Fig. 9 Case 2 Radial Strain
(®40,Thickness:1.0mm, 2.5MPa)
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(1) Case 1 (2) Case 2
Fig. 10 Stress Analysis Result

(®40,Thickness:0.5mm, 2.5MPa)

(1) Case 1 (2) Case 2
Fig. 11 Stress Analysis Result
(©40, Thickness:1.0mm, 2.5MPa)
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Fig. 13 Evaluation of Operating Pressure &
Operating Temperature
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Fig. 14 Evaluation of Custody Temperature
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Fig. 15 Evaluation of Resist Pressure
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