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Abstract: In this study, Pb(Nii;sNb2/3)O3-Pb(Zr,Ti)Os ceramics substituted with Pb(Mgi12W12)O3 were fabricated with the
variation of CuO for application to ultrasonic cleaning of removable orthodontic appliances (ROA). And their piezoelectric and
dielectric properties were investigated. At the 0.12 wt% CuO added ceramics sintered at 930°C, the excellent values of dielectric

constant=2,519, density=7.82 g/cm?, kp=0.64, d33=536 pC/N, Qm=57 were obtained, respectively. These values were suitable

for application to ultrasonic cleaning of ROA.
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Fig. 1. X-Ray diffraction patterns as a function of CuO addition.
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Fig. 2. SEM as a function of CuO addition: (a) x=0, (b) x=0.12, (c)
x=0.24, and (d) x=0.48.
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Fig. 4. Electromechanical coupling factor (kp) as a function of CuO
addition.
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Fig. 5. Dielectric constant as a function of CuO addition.
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Fig. 6. Piezoelectric charge constant (ds3;) as a function of CuO
addition.
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Fig. 7. Mechanical quality factor (Qm) as a function of CuO addition.

Table 1. Physical properties as a function of CuO addition.

Sample N Density Dielectric ds3
No. (g/cm?) constant (pC/N)

1 0 7.94 0.61 2151 70.93 523

2 0.12 7.82 0.64 2519  57.06 536

3 0.24 7.78 0.55 2166  55.35 440

4 0.48 7.77 0.53 2314 53.46 425
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