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Development of Piezoelectric Level Switch for High Temperature
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Abstract: This paper describes the development of a piezoelectric level switch, which aims to effectively monitor
the level status in high ambient temperatures. In order to adjust the impedance near the resonant frequency and
temperature characteristics, the effect of the case and backing layer materials on its performance was analyzed using
the finite element method (FEM). The suggested prototype new level switch has three heat-sink plates attached to
SUS bar of 230 mm long, and case of PEEK which contains PZT sensing part. To illustrate the validity of this
level switch, 10 samples are prepared and investigated the sensing performance through the high and low
temperature ambient.
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Fig. 1. Structure of the level switches. (a) conventional model,
(b) proposed model.
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Fig. 2. Numerical analysis of the proposed level sensor.
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Fig. 3. Effect of the existence of water on the pressure and

displacement.
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Fig. 4. Effect of the existence of water on the type of the
case materials. (a) PI, (b) POM, (c¢) PEEK, and (d) PTFE.
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Fig. 5. Effect of the existence of water on the kind of
backing layer. (a) no backing layer, (b) silicone backing layer.
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Fig. 6. Structure of level switch with

dissipation.
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Fig. 7. Effect of the SUS bar length on the temperature at
PZT ceramic.
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Fig. 8. Effect of number of heat-sink plate on the temperature
at PZT ceramic.
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Fig. 9. Simulation results of temperature profile of the proto
type level switch.
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Fig. 10. Prototype sample of the level switch.
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Fig. 11. Test setup to evaluate the temperature characteristics.

(a) high, (b) low temperature.
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Fig. 12. Temperature profile at the first heat-sink plate:

simulation & experiment results.
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