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Abstract: Ultrasonic sensor is suitable as a next-generation autonomous driving assist device because its lower price compared

to that of other sensors and its sensing stability in the external environment. Although Pb(Zr, Ti)Os (PZT)-relaxor ferroelectric

system has excellent piezoelectric properties, the change in capacitance is large in the daily operating temperature range due to

the low phase transition temperature. Recently, many studies have been conducted to improve the temperature stability of

ferroelectric ceramics by controlling the grain size and crystal structure, so it is necessary to study the effect of the grain size on

the piezoelectric properties and the temperature stability of PZT-relaxor ferroelectric system. In this study, the piezoelectric
properties, phase transition temperature, and temperature coefficient of capacitance (TCC) of 0.9 Pb(Zri~Tix)03-0.1

Pb(Zn1sNb23)03 (PZTx-PZN) ceramics with various grain sizes were investigated. PZT»-PZN ceramics with larger grain size

showed higher piezoelectric properties and temperature stability, and are expected to be suitable for ultrasonic devices in the

future.
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Fig. 1. XRD patterns of PZTx-PZN ceramics calcined at 850°C for 4 h.
(a)x=10.470, (b) x=0.475, (c) x=0.480, (d) x = 0.485, (e) x = 0.490,
and (f) x = 0.495.
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Fig. 3. Relative density, ds;, €335/, kp and Om of the PZTx-PZN (0.470
< x < 0.495) ceramics sintered at 920°C for 4 h.

Fig. 2. SEM images of PZTx-PZN ceramics sintered at 920°C for 4 h. (a) x = 0.470, (b) x = 0.475, (c) x = 0.480, (d) x = 0.485, (e) x = 0.490,

and (f) x = 0.495.
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Fig. 4. SEM images of the PZTx-PZN ceramics with x = 0.490 sintered at various conditions. (a) 925°C/4 h, (b) 925°C/1 h, (c) 925°C/30 min,
(d) 950°C/4 h, (e) 950°C/1 h, (f) 950°C/30 min (g) 1,000°C/1 h, (h) 1,000°C/30 min, and (i) 1,000°C/5 min.
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size of the PZTx-PZN ceramics with x = 0.490 sintered at various temperature.
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