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Preparation and Performance of PZT Coatings Sprayed by Plasma Spraying
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Abstract: PZT piezoelectric ceramic coatings were prepared by plasma spraying on 45 steel substrate, then
the microstructure morphology, phase composition and mechanical properties of the coatings were analyzed by
scanning electron microscope (SEM), X-ray diffraction (XRD), transmission electron microscope (TEM),
nano —indentation tester and Belincourt—type quasi—static ds; meter. The results show that PZT ceramic coat-
ings by plasma spraying preparation have a typical lamellar structure, dense structure and low porosity; the
surface of the PZT coatings were smooth, and characteristics of porosity is 1. 96%. The average nana—hard-
ness and modulus of elasticity were 5. 881 GPa and 113. 413 GPa, respectively. The piezoelectric constant rea-
ches 74 pC/N. Through dielectric constant and temperature diagram, the Curie temperature of PZT can be in-
ferred to be about 370 C. The performance of the PZT coatings is good, so that the good effect can be ac-
quired in actually working condition.
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Fig. 2 Surface and cross section morphologies of the PZT coating
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Table 1 EDS analysis of cross section of the PZT coating

Area A Area B
Element
w/% a/% w/% a/%
O 23.42 70. 14 17.75 64.01
Ti 9. 46 9.03 9.99 8.38
Zr 15.18 8.47 14. 84 9.56
Pb 51.94 12. 36 57.42 18.05
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Fig. 3 Three-dimensional morphology of the PZT coating
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