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Fig.2 FESEM morphologies of BaTiO; coatings after different time and NaOH amounts treatment
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Fig.3 XRD patterns of BaTiO; coatings after the different time

and NaOH amounts treatment
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Fig.4 FESEM morphologies of BaTiO3 coatings after reaction with different amounts of BaCl,: (a) 0.001 25 mol, (b) 0.002 50 mol,
(¢) 0.003 75 mol, (d) 0.0050 mol, (e) 0.02 mol, and (f) 0.04 mol
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Fig.6 FESEM morphologies of BaTiO; coatings after secondary hydrothermal reaction with BaCl, content of the limit amount and

different NaOH amounts: (a) 6 g, (b) 8 g, (c) 10 g, (d) 15 g, (e) 20 g, (f) 30 g, (g) 40 g, and (h) 50 g
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Morphology and Crystal Phase Control of Piezoelectric
BaTiO; Coating on Titanium Surface

Zheng Yafei', Zhang Xinyuan®, Wang Jing', Zhang Wei', Liu Lipeng', An Weikang', Jiao Hua®, Ma Chufan'
(1. State Key Laboratory of Military Stomatology, National Clinical Research Center for Oral Diseases, Shaanxi Key Laboratory of
Stomatology, Department of Prosthodontics, School of Stomatology, The Fourth Military Medical University, Xi’an 710032, China)

(2. School of Materials Science and Engineering, Xi’an University of Technology, Xi’an 710048, China)

Abstract: Accelerating and improving the process of osseointegration is a research hotspot of oral implantology, and electrical stimulation
of osteogenesis is one of the research directions. In view of the bone's piezoelectric properties and the defects of exogenous electrical
stimulation, the application of piezoelectric materials to generate endogenous electrical stimulation for promoting osteogenesis is of great
significance. As an environmental-friendly lead-free piezoelectric material, BaTiO; has a piezoelectric effect in the tetragonal phase.
Especially it has good biocompatibility and can promote bone formation under load conditions. Anodic oxidation technology and
hydrothermal reaction was used in this research to construct a BaTiO3 piezoelectric coating on the titanium surface. By optimizing the
experimental parameters and setting the limit concentration, the synthesis conditions of the tetragonal BaTiOs coating was obtained.
Meanwhile, the piezoelectric potential of coating particles was verified by finite element simulation. By modifying the surface of the
dental implant, a new method to promote implant osseointegration was provided.

Key words: implant; surface modification; piezoelectric effect; barium titanate; tetragonal phase
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