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ABSTRACT

The thermal barrier coating must withstand erosion when subjected to flowing gas and should also maintain good stability and
mechanical properties while it must also protect the turbine component from high temperature, hot corrosion, creep, and oxidation
during operation. In this study we investigated the influence of subsurface layer, Al,O; or NiCrCoAlY bond coat layer, on the
indentation damage behavior of YSZ thermal barrier coating layers deposited by electron beam physical vapor deposition (EB-PVD).
The bond coat is deposited using different process such as air plasma spray (APS) or spray of high velocity oxygen fuel (HVOF) and
the thickness is varied. Hertzian indentation technique is used to induce micro damages on the coated layer. The stress-strain behaviors
are characterized by results of the indentation tests.
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Table. 1. Experimental Parameters of EB-PVD Process

Controlled Parameters Deposition Condition

Subsurface Temp 900°C
Target Source Ewt% - YSZ
Vacuum <0.001 Torr
Gas Flow 0, gas:5 cc/min
Deposition Time <25 min
Generating Power 375KW
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Fig. 1. Schematic diagrams of Hertzian indentation.
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Fig. 2. Morphology of (a) YSZ/ALO,; system (b) YSZ/
NiCoCrAlY layered system by APS and (c) YSZ/
NiCoCrAlY layered system by HVOF.
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Fig. 3. SEM images showing the top view of (a) YSZ/Al,O4
layered system; (b) YSZ/NiCoCrAlY layered system by
APS; (¢) YSZ/NiCoCrAlY layered system by HVOF.
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