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Abstract: In this paper, PZT piezoelectric ceramic specimens with 4 compositions (Zr/Ti=50/50, 53/47,
56/44, 58/42) in Pb(Zr,Ti)Os; system were fabricated. We studied effects of poling strength and thermal
aging on the temperature characteristics of eletromechanical coupling factor k31 of the specimens, which
were poled with the DC electric fields, 1.5, 25 and 3.5 kV/mn respectively and thermally aged for an hour
at 200C. The eletromechanical coupling factor k31 of the specimen with the composition Zr/Ti= 53/47,
nearest to the morphotropic phase boundary decreased the most greatly, irrelevant to the intensity of poling
field, due to 1st thermal aging. And the temperature coefficient of eletromechanical coupling factor k31 was
(=) in the tetragonal phase composition and (+) in the rhombohedral phase composition, which is reverse in
the temperature coefficient of resonance frequency. It is interesting that eletromechanical coupling factor
k31 of PZT ceramics is shown to be able to increase as temperature increase in the interval -20~80C.

Keywords: Temperature stability, Eletromechanical coupling factor, Energy harvesting, Length extensional
vibration mode, Thermal aging, Poling field
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Fig. 1. Fabrication process of specimens.
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Fig. 2. Svstem measuring temperature characteristics.

Table 1. Symbols of the specimens. T. A thermal aging.

Intensity of Poling Field

35[kV/em]  25[kV/em]  15[kV/em]
Before 1st T. A, 35 kV-BI 25 kV-Bl 1.5 kV-Bl
After Ist T. A, 35 kV-Al 25 kV-Al 15 kV-Al
After 2nd T. A, 35 kV-AZ 25 kV-AZ 15 kV-A2
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Fig. 3. Changing shape of relative electro-mechanical
coupling factor ks according to measurement times between
~20~80C. Reference value of relative ks is the one of ky

at 30C.
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Fig. 4(a). Zr/Ti=50/50.
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Fig. 4(c). Zr/Ti=56/44, temperature characteristics  of
electro-mechanical factors according to the magnitude of
poling electrie field and the state of thermal aging.
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Fig. 5. Temperature characteristics  of kg of the
3.5kV-poled and not thermally aged specimens. The relative
ka curves parallel-shifted in the vertical axe in order that
all composition specimen have the same average value. (a)
temperature  characteristics of relative ky and (b)) linear
trend lines of relative k.
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