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Study on temperature and strain decoupling of SAW strain sensor in wide

temperature range
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Abstract In this paper, a surface acoustic wave (SAW) strain sensor based on double resonators is pro-
posed and studied for the temperature interference problem of strain measurement in wide temperature range.
In theory, according to perturbation theory, the finite element method and the effective dielectric constant
method, the formulas of double resonators’ frequencies and strain at different temperatures were analyzed,
then the equations of strain and temperature from two resonators’ frequencies were deduced. In experiment,
an experimental platform with wide temperature range was built, two resonators were fabricated on Y+34°
quartz substrate, the frequency response of the resonators were measured at 30 °C~180 °C. The frequencies
of the resonators were used to calculate the temperature and strain, which was basically consistent with the
referred temperature and strain in the experiment.
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Fig. 1 Schematic diagram of sensor
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Fig. 2 Finite element simulation of quartz sub-

strate
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Fig. 3 High temperature testing platform
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Table 1 The coefficients of decoupling formulas calculated by the experiment

R r1/(°C-Hz™1) ro/(°C-Hz™1)

r3/(°C-Hz=2)

r4/(°C-Hz~2) rs5/(°C-Hz=2)

il 0 —4x1075

2.48 x 10~10

2.46 x 10—10 —4.9 x 10—10

M ry/(peHz™h) oy /(peHz )

rh/(ne-Hz=2)

v/ (ueHz=2) 1/ (ueHa )

gl 0 3.48 x 1074

2.48 x 10~10

2.46 x 10~10 —4.95 x 10~10
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