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Characteristics of Temperature Variation to the Piezoelectric
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Abstract Although piezoelectric bimorph that is using as the sensor in medical and industrial measurement
has large displacement, it has problems including efficiency in generating force, energy convergence, and
response. Its application is being limited based on the change in resonance frequency with temperature. In this
study, to overcome the disadvantages, PZT piezoelectric ceramics was prepared and produced a parallel type
piezoelectric bimorphs. In addition, by using the finite element method, the configuration of piezoelectric
bimorph was designed and the displacement of the bimorph based on applied electric pressure and the wave
pattern were measured. By analyzing the resonance characteristics of the bimorph in the temperature range
of ~60~80°C, an attempt was made to study the operational characteristics and temperature reliability of vortex
flowmeter sensor. As a result, the resonance frequency of the bimorph was gradually increased with the
temperature from —60 to 80°C. The deflection of the bimorph was found to strongly depend on both the applied
electric field waveform and the environmental temperature.
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Table 1. Dimension of PZT bimorphs. [Unit : mm]
Sample* Length Width Thickness
HA, SA 20 4 1.0
HB, SB 20 2 1.0
HC, SC 10 | 2.0
HD, SD 10 1 1.0

* H(Hard-PZT), S(Soft-PZT)
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Fig. 1. Displacement variation of fabricated piezoelectric
bimorph with the applied voltages.



sjal vlo|Bxe) B BHE PP & UomE B
28 g0 o} QHd Aol HEAL F Uk 3
23 947 Aolel $ET ABFE A HolEze) 7
$ 7% A Fud ol5T WYBPe] WA} SR8, o
4 AAEL MolEE Aol Qb Aste] Bl el
JP2

wow g olybHete] Fe AA o] wig- Fast.
ulo] Bz o17pdt wE Wale| ulE WE Fig 3
o JERN.L, 20, 50, 100 V] A4S Sine wave(d 3
7}), square wave(AFZHd}), triangle wave(RZtEhE 17t
sttt 2 A3} Hard-PZT, A type AZolA 718 &
W7}t @A e o, B-type AE9 Soft-PZT9 Hard-
PZToINE A9 2& AFE Holx Ant. ®F, BE
AMZA A Aztake]l M7t 7H AA dojuke AL &
k. on, Abztael A 7hg & WHHAZF dojuke As
B AU 1 vlolB-Zof| FAS F9hE AV
o] W FrolgEe] Fe] XPE R WE o]
2 3 oA H}O] = 23pollM FEsel AztaE A
g3l Aol B9 dA 2 A& olFWA Alojo] m
olgtal ALRETH

>.
o Fio

rﬁ& i

An20=4]1
Be2022+1
C=10x1%2
D=101«l

08 sSB

064 sD

T .
02- 'éZ

[aks]

Force [N]

Vditagefv]

Fig. 2. Generated force of the piezoelectric bimorph with the
applied voltages.
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Fig. 3. Displacement variation of the soft PZT bimorph with

various waveforms of the applied voltages.
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Fig. 4. Temperature dependence of (a) the resonance frequency (fr) and (b) the anti-resonance frequency of the piezoelectric

bimorph.
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Fig. 5. Variations of the resonance resistance(Zr) of the

bimorph with the temperature.
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Fig. 6. Electric capacitance(Cp) variation of the piezoelectric
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