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2.2
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TH=T%=- Q/2H, Th=0,
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2,2
2 n I ce6
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3
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[ 10]
cii= = 86.74% 100N/ m’, c21= 6.99% 10 N/m’, ces= 39.88x 10 N/m’:
ce61= [(— 2cu1— ci2+ 3c22)/4], co2 = [(2cm1— cii2— cm)/4];
cir=— 2.1x 10" N/m% cip=— 3.45% 10" N/m?%, com = — 3.32 x 10" N/ m’
Langasite , . Langasite

(Yang, 2005)"'%:
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cii= cn= 18.875 x 10°N/m?, cr1= 10.475 x 10°N/m?, co6= 4.2 x 10°N/m?;
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Thickness Shear Vibration of a Circular Crystal Plate
in a Cylindrical Shell as a Pressure Sensor
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Abstract: Based on the theory for small fields superposed on relaively larger fields in an electro-
elastic body, a theoretical anaysis was performed on a circular plate thickness shear crysta resonator
sededin a drcular cylindrical shell for pressure measurement. A simple expression is obtained for
pressure induced frequency shifts in the resonator, which is examined for design optimization. Nw
merical results show that the frequency shifts depend linearly on the pressure, and that a pressure
sensor with a softer outer shell or a smaller thickness ratio of the aystal plate to the outer shell has
higher sensitivity.

Key words: pressure sensor; resonator; biasing field, incremental field;, frequency shift



