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Influence of ZrO, Coating on Basement Damping Characteristics
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Abstract: The ZrO, coatings were deposited onto TC4 substrate by electron beam physical vapor
deposition to explore the mechanism of its effect on the damping of the substrate. The surface
morphology and structural properties of the coatings were characterized by SEM and XRD, while
the damping properties of the coatings were measured using the dynamic mechanical analyzer
(DMA). The results showed that, with the temperature increasing, the grain size becomes larger,
the micro-defects decrease, the thin layer loss factor produces a hybrid orientation, the loss factor
increases, and the damping performance improves. At high frequencies, due to the compensation
effect, the grain boundaries defects of the mixed crystal orientation in the coating disappear,
which hinders the further improvement of the damping characteristics of the coating. The damping
performance is the best when the substrate temperature is 400 C and the frequency is 55 Hz.
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Fig. 1 Columnar structure of ZrO, coating
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Fig. 2 Surface morphology of ZrO, coatings
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