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ABSTRACT

YSZ layer containing nano-sized particles has been deposited on the commercial Al,O; substrate by Electron Beam Physical Vapor
Deposition (EB-PVD). The role of coating microstructures of YSZ to indentation damage is studied. The different coating
microstructures are prepared by varying the substrate temperatures from 600°C to 800°C during the deposition. Microhardness test and
Hertzian indentation are conducted on the YSZ/AL,O; layered systems. The damage and failure behaviors have been investigated
according to the effect of microstructures and indentation loads. With increasing the substrate temperature during EB-PVD, the overail
grain sizes are coarser and more faceted, which microstructure ultimately influences on the indentation behavior, thus, YSZ/AL,O;
layered system prepared at the substrate temperature of 800°C shows telatively higher damage tolerance,
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Table 1. The Deposition Condition of EB-PVD for Asymmetric
YSZ/Al,O5 Layered System in This Study

Substrate ALO;
Substrate temperature 600, 700, 800°C
Target source 8 mol% YSZ
Vacuum < 0.01 Pa
Gas flow 0, gas : 2.5 cm’/min
Deposition time < 20 min
Generating power 375 kW
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Fig. 1. The schematic diagram of (a) Vickers indentation and
(b) Hertzian indentation.
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Fig. 2. The AFM images of YSZ/Al,0; layered system at the
substrate temperature of (a) 600°C, (b) 700°C, and (c)
800°C during EB-PVD nano-coating.
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Fig. 3. The top views of SEM micrographs of YSZ/Al,05 layered systems at the substrate temperature of (a) 600°C, (b) 700°C, and (c)

800°C, and the side views of SEM micrographs of YSZ/Al,0; layered structures at the substrate temperature of (d) 600°C, (e)
700°C, and (f) 800°C during EB-PVD nano-coating, respectively.
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Fig. 5. The hardness of YSZ/Al,0; layered system coated at
various substrate temperature.
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Fig. 6. Contact damages in YSZ/AL,O; layered systems at the
substrate temperature of 700°C from Hertzian indentation
with WC sphere radius »=3.18 mm at load (a) P=50N,
(b) P=100N, (c) P=300N, and (d) P =500 N.
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Fig. 7. Indentation stress-strain curves for YSZ/Al,0; layered
systems coated at various substrate temperature.
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Fig. 8. Typical patterns of cracks in S600 and S700 layered
systems; (a) The failure in YSZ/A1,0; layered system at
the substrate temperature of 600°C from Hertzian
indentation with WC sphere radius r = 3.18 mm at load
P=1215N and (b) The schematic diagram showing
various cracks found in the YSZ/Al,O; layered systems
(A : microcracks, B :ring crack around contact rim,
C : ring (cone) crack just outside of the damage zone,
D : radial crack, Gray circle : damage zone).
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