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Abstract

Due to the high amount of emission and the longevity of CO, in the atmosphere, CO,-
emission generated by air traffic is a serious problem in the last decades. In order to reduce
such effect minimization of fuel consumption of the gas turbines is necessary. For this
purpose turbine efficiency can be enhanced by increase of turbine inlet temperature. Because
of limited operation temperature of state-of-the-art coated superalloy materials, the
development of an innovative thermal barrier coating (TBC) system is needed. Usually, yttria
stabilized zirconia (YSZ) is used as top coat for first and second stage of gas turbines at surface

temperature up to 1,220 °C.

In this research work, deposition and characterization of both single- (SCL) and double-
ceramic-layer (DCL) top coats consisting of 7 wt.% YSZ, lanthanum zirconate (La,Zr,O;) and
gadolinium zirconate (Gd,Zr,O;) powder were investigated. For stoichiometric composition
of La,Zr,0; and Gd»Zr,O; the ratio of the oxides in the powder was adapted. The SCLs and
DCLs were deposited by Electron Beam-Physical Vapour Deposition (EB-PVD) technology at
different substrate rotation speeds of 2, 10 and 20 rpm. Firstly the as-deposited SCLs and
DCLs were analyzed with respect to coating thickness, morphology, topography, phase
stability and stoichiometric composition. Furthermore, thermal conductivity of the coatings
was measured between 1,000 °C and 1,300 °C by laser flash technique. In addition, thermal
cycling tests were carried out at 1,100 °C for max 1,000 cycles in order to investigate the phase

stability of the coating systems, thermal grown oxide phase and thickness.
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