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Abstract: In order to solve the complex problem of finely sensing the static pressure distribution and dynamic pres-
sure changes on the wall during high-speed flight of aircraft, a capacitive flexible pressure sensor based on PDMS dielec-
tric material was developed by finely matching the material concentration of PDMS-CNTs and bonding the electrode layer
and dielectric layer of the sensor. The difficulty of interface friction and energy loss mismatch between electrode layer and
dielectric layer was overcome. The static pressure distribution and dynamic pressure change of the sensor were verified by
static/dynamic performance verification experiments. The results show that the developed sensor can detect the static pres-
sure of 0.1 ~ 104.9 kPa, can realize the dynamic pressure detection under the vibration frequency of 10 ~ 2 000 Hz, and
has good static/dynamic pressure sensing ability. The flexible pressure sensor can be applied to the complex curved struc-
ture of aircraft, and has a good application prospect in optimizing the aerodynamic shape of aircraft.
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Fig.1 Schematic diagram of sensor detection principle
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Fig.2  Process flow of device preparation and assembly
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Fig.3  Flexible pressure sensor
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Fig.4 Static pressure performance test verification
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Tab.1  Output response of sensors under
different pressures
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104.90 104.86 105.71 105.31 105.29
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Fig.6 Response curves of the sensor to different pressures
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Fig.7  Dynamic pressure performance test verification
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Fig.8 Dynamic pressure response curve of the sensor to different vibration frequencies
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Tab.2 Performance comparison of flexible capacitive pressure sensors based on PDMS dielectric layer
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