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Abstract: In this paper, piezoelectric ceramics with the composition of (Nags25Ko4425L10.0375)(NDo 8975Sbo.065Ta0.0375)O03 +
0.3 wt% CoO + x CuO (0.005<x<0.025) (abbreviated to NKL-NST) were fabricated for ultrasonic sensor
application. The effects of CuO addition and sintering on the microstructure and the piezoelectric properties of the
NKL-NST ceramics were systematically studied. Excellent piezoelectric properties such as electromchanical coupling
factor(k,) = 0.415, piezoelectric constant (ds3) =166 pC/N and piezoelectric figure of merit di»g= 5.47 pm* N were

obtained from

the 2.5 mol% CuO doped NKL-NST+0.3 wt%CoO ceramics sintered at 1,000C for 3 h.
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Fig. 1. X-ray diffraction patterns of NKL-NST added with

0.005 ~0.025 mol CuO,

and (c) 1,020C.

sintered at (a) 9907C,

(b) 1,000C,
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Fig. 2. SEM photographs of CuO-doped NKL-NSTCeramics sintered at (a) 990C, (b) 1,000, and (¢) 1,020C. (bar=20 gm)
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Fig. 3. Density as function of the amount of added

CuO and sintering temperature.
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Fig. 4. Electromechanical coupling factor (k,) as a function of
the amount of added CuO and sintering temperature.
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Fig. 5. Piezoelectric constant ds; as function of the
amount of added CuO and sintering temperature.
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Fig. 6. Piezoelectric constant ds;*gs; as function of the
amount of added CuO and sintering temperature.

Table 1. Physical properties of specimens as a function of

CuO addition and sintering temperature.

Sintering £33

d di3«

Temp. X P ) k, e (10’ ( ? 2%;)

) m

0 (g/cr) 0N VN P

0.015 4.362 0.407 533 160 339 5.42
990 0.02 4364 0.402 537 160 33.6 5.37
0.025 4.343 0.397 533 158 334 5.27
0.015 4.408 0.498 561 160 32.2 5.15
1,000 0.02 4419 0414 565 164 32.7 5.36
0.025 4.424 0415 567 166 33.0 5.47
0.005 4.343 0.357 587 143 27.5 3.93
0.01 4369 0378 564 152 30.4 4.62
1,020  0.015 4.391 0.368 564 147 29.4 4.32
0.02 4404 0.320 567 139 27.6 3.83
0.025 4.442 0312 570 130 25.7 3.34
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