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Study on Pre-tightening Structure and the Output of Piezoelectric Sensor under
Thermal Field

ZHANG Jun, TIAN Feng.QIAN Min,QI Yazhou
(School of Mechanical Engineering, Dalian University of Technology,Dalian 116024, China)

Abstract: Signal of piezoelectric quartz force sensor has an offset in the influence of thermal. The thermal de-
formation of pre-tightening structure is analyzed under the hypothesis of uniform temperature, indicating that the
thermal stress is the main reason of the offset. The change of thermal stress is analyzed by FEA software. The re-
sult shows that thermal stress of the piezoelectric quartz changes — 3 315 kPa on the pre-tightening exerted direc-
tion. Finally the preload structure is improved and a contrast experiment is designed. During 240 s process of heat-
ing, the output of improved dynamometer on the pre-tightening exerted direction changes less than 4 mV, which in-
dicates that the improved dynamometer can restrain the offset in the influence of thermal and improve the accuracy of
measurement,
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