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ABSTRACT

(B1;,Na, ,)TiO5-based ceramics have been intensively studied as lead-free piezoelectric ceramics. In this study, the piezoelectric
properties and phase transition behaviors of BNT based solid solution (Biy sNag 5);_Ca,TiO; (X=0.01~0.25) were investigated. The
morphotropic phase boundary(MPB) zone which BNT is transformed from rhombohedral to cubic structure was appeared by adding
CaTiO; with 0.12 mol by the measurement of permittivity and X-ray diffraction. The behavior which ferroelectric BNT with adding
CaTi0O; was changed to antiferroelectric and paraelectric state was confirmed by the measurement of hysterisis loop and depolarization
temperature as a function of temperature. As CaTiO; concentration was increased, the phase transition temperature was decreased. The
piezoelectric properties were highest at 0.01 mol of CaTiO; concentration. The electromechanical coupling factor(K,) and mechanical

quality factor(Q,,) were 42% and 254, respectively.
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Fig. 1. XRD patterns of (Bll /zNaI /Z)I_XCaXTiO3 ceramics
sintered at 1150°C. (x=0.05~0.25)
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Fig. 2. Variation of dielectric constant as a function of CaTiO;
concentration at room temperature. |
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Fig. 3. Dielectric constant change of (Bij;Na;»);_,Ca,TiO;
- ceramics (x=0.01~0.15) as a function of temperature.
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Fig. 4. Impedance characterization and electromechanical

coupling factors(K;)) of (Bi;;,Naj5)e99Cag01TiO;3 cera-
mics as a function of temperature.
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Fig. 5. P-E  hysterisis loops of (Bi;,Nay/)g.99Cag 0 T103
ceramics as a function of temperature.
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Fig. 6. Phase transition of (Bi;;Na;);..Ca,TiO; ceramics as
functions of temperature and CaTiO; concentration.
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