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Preparation, Structure and Properties of MgO-doped Potassium Sodium
Niobate Based Single Crystals
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(Guangxi Key Laboratory of Information Materials,School of Materials Science and Engineering,
Guilin University of Electronic Technology, Guilin 541004,Guangxi, China)

Abstract: MgO-doped Ky sNaysNbOs-based lead-free piezoelectric single crystals were prepared by a seed-free solid-state crystal
growth method. The effect of MgO doping on the growth, microstructure and piezoelectric ferroelectric properties of
Ko.sNag sNbOs-based crystals was investigated by X-ray diffractometer, scanning electron microscope and piezoelectric ferroelectric
tester. The results show that MgO-doped K, sNa, sNbOs-based single crystals can be prepared by a seed-free solid-state crystal growth
method. The MgO doping does not change the crystal structure of Ky sNagsNbOs-based single crystal, and MgO dissolves into the
lattice of potassium sodium niobate to form a uniform solid solution. An appropriate MgO doping content is beneficial to improving
the piezoelectric and ferroelectric properties of KgsNagsNbOs-based single crystals and decreasing its dielectric loss. When the
doping content of MgO is 0.6%, the piezoelectric constant of Ky sNag sNbOs-based single crystal (ds3) is 203 pC/N, the dielectric loss
(tano) is 0.028, the dielectric constant (¢) is 221, the coercive electric field (Ec) is 7 kV/cm, and the residual polarization intensity (P,)
is 36.5 pC/em’.

Keywords: potassium sodium niobate; piezoelectric single crystal; magnesium oxide doping; ferroelectric properties; seed-free
solid-state crystal growth method
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Fig. 1 Photos of (1—x) (99.6KNN-0.4MB)-xMgO samples
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Fig. 2 XRD patterns of (1—x) (99.6KNN-0.4MB)-xMgO crystal powder
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Fig. 3 Natural surface SEM photographs in the interface between the crystal and ceramic area of samples
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Fig. 4 Natural surface SEM photographs in the ceramic region of samples
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Fig. 5 Natural surface SEM photographs in the single crystal region of samples
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samples with different MgO doping content
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