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Investigation the mechanical properties of ZrO,-Al>O3-SiC Self-healing

thermal barrier coating
Abstract

In this research, CoNiCrAlY/CSZ+Al203+SiC composite coating produced by atmospheric plasma spray method was used to investigate the
mechanical properties of thermal barrier coatings. CSZ has been used as the main component of the composite and Al20z as a barrier to
prevent oxygen penetration and forming a protective layer, as well as SiC as a component to repair microcracks and porosity of the coating in
high temperature working conditions. For the oxidation process, a furnace method was used at a temperature of 1100 degrees Celsius for 4
hours in thermal cycles of 100 and 200 hours, then the mechanical properties of the CoNiCrAlY/CSZ+Al,03+SiC coating were determined
using microhardness and nanohardness methods, was investigated and the obtained result was compared with CoNiCrAlY/YSZ coating. The
obtained results showed that the value of Berkovich hardness and elastic modulus in the nanohardness test in the upper and middle layer had
an increasing trend in the thermal cycle of 200 hours, the reason for this in the upper layer is related to sintering and in the middle layer
because. This layer is TGO and the properties of these two layers are similar to each other. The reduction of elastic modulus of YSZ coating
after oxidation can be due to microcrack growth and tensile stresses. The value of fracture toughness in the upper layer for the sample that
was not exposed to heat was 2.03 MPa.m” and for the sample that was exposed to heat for 200 hours, the value was 1.01 MPa.m*.

Keywords: Thermal barrier coating, Mechanical properties, Nano hardness, CSZ, Al20s, SiC.
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