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Research on the Influence of Temperature of the Piezoelectric Ceramic
Embedded in Concrete to the Energy of Acoustic Signal

LIU Jian-wu, CHEN Yu, QIN Rong-Jie, JIANG Min, LI Peng, TAN Dao-liang
(School of Electronics and Information Engineering, Sichuan University ,Chengdu 610065 , China)

Abstract; A research based on vibration mode piezoelectric ceramics on the basis of further by heat-structure-piezoelec-
tric coupling analysis method discussed changes at different temperatures in the resonance frequency of the piezoelectric
ceramics. The simulation results show that the resonant frequency of the piezoelectric ceramics exhibits nonlinear temper-
ature characteristics with temperature change, the temperature around 20 C and the Curie temperature are the two in-
flection points of the frequency drift. The influence of temperature on the acoustic field of the piezoelectric ceramic is
simulated. The central point of the sound pressure value is also nonlinear with the temperature, and it is the turning
point of the curve near 20 °C. The non-linear characteristics of acoustic energy of piezoelectric ceramics are consistent
with those obtained by the theory of crystal structure of ferroelectric piezoelectric ceramics.

Keywords : concrete ; piezoelectric ; ultrasonic testing ; piezoelectricity ; temperature ; resonant frequency ; coupled field anal-

ysis



