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Structure and Electrical/photoluminescence Properties of
Nay sBigs5 (Smgs5Ce.5), TisO15 Bismuth-layered Lead-free Piezoelectric Ceramic

LI Wei, LIANG Cen, CHU Bingkai, HAO Jigong, LI Wei
(College of Materials Science and Engineering, Liaocheng University, Liaocheng 252059, Shandong, China)

Abstract: Na, sBiys_(SmgsCes),Ti4015 (NBT—x(Sm, Ce) bismuth-layered lead-free piezoelectric ceramics were fabricated by a
solid-state synthesis method, and the influence of (Smy sCes)>" additive on the structure and electrical/photoluminescence properties
of samples was investigated. For the ceramics modified by (SmgsCeys)>" dopants, the phase structure and microstructure have little
changes. The electrical properties of ceramics are enhanced. As x=0.008, the remnant polarization 2P, reaches 13.33 pC/cm?, and a
high Curitemperature Tc is 640 ‘C. After (SmysCeos)>" doping, the ceramics show a bright orange photoluminescence. The more
intense emission band at 597 nm appears under an excitation at 407 nm, corresponding to the *Gs,—*H-, energy level transition. As a
multifunctional material, (Smy sCeys)**-modified NBT piezoelectric ceramics have promising application prospects in optoelectronic
devices, sensors, etc..
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Fig. 1 XRD pattems of the NBT—x(Sm, Ce) (x =0.004, 0.008,
0.012,0.016) ceramics

B2 41130 ‘CHELE 3 h ) NBT—x(Sm, Ce) (x =
0.004,0.008,0.012, 0.016)Pg %) FESEM & F . MK
2 MR, KPR EREUE, B
K, BCRSRLEEZIRE B . BCR
KRS R E RAR & e tE, HK KT
JERE . X & i T7ETE BT BLSFs @ik c 7 ) L&
F A Ko R B g B P, AN, SR RSB
BIRE NI KRB NA K,



+ 334 - CRERR Eh2230)

J Chin Ceram Soc, 2020, 48(3): 332-336

2020 4F

(d) x=0.016

B2 NBT-x (Sm, Ce) (x =0.004, 0.008, 0.012, 0.016)F &
FESEM [ J
Fig. 2 FE-SEM photographs of the NBT—x(Sm, Ce) (x =
0.004,0.008,0.012,0.016) ceramics
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Fig. 3 Dielectric constant (&) and dielectric loss (tand) versus
the temperature of the NBT—x(Sm, Ce) (x = 0.004,
0.008,0.012,0.016) ceramics at 1 MHz
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Fig. 4 Temperature dependence of the resistivity of the NBT—x
(Sm, Ce) (x=0.004,0.008,0.012,0.016) ceramics
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Fig. 5 P-E hysteresis loops of the NBT—x(Sm, Ce) ceramics
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Fig. 6 Excitation and emission spectra, optical properties and
Sm*" ion level diagrams of the NBT—x(Sm, Ce) (x =
0.004,0.008,0.012,0.016) ceramics.
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