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Thermal ｂarrier coatings

and its manufacturing
Avoid delamination and spallation from substrate even 

during high temperature exposition for a long time

Thermal barrier coating has become essential to apply to combustor and 

gas turbine blade used for power generation, since a ceramic coating of 

about 300 mm can provide a thermal barrier effect of about 100 ℃. 

However, degradation over time appears when it is used for a long period 

of time in high temperature environment. In particular, if the coating 

delaminate, the base material, Ni-based superalloy, is exposed to an 

environment that exceeds its operating temperature, which could lead to a 

serious accident. In addition, higher combustion temperature is being 

considered for higher efficiency for the future, and there is a need to 

improve the strength of the thermal barrier coating/bond coat interface.

  This invention is able to provide a thermal barrier coatings that does not 

delaminate from the base material even after prolonged exposure to high 

temperature environment, and its manufacturing method. This invention 

uses mechanochemical reaction to improve the bonding strength of 

dissimilar material interface such as thermal barrier coating/bond layer. It 

is able to activate the bond layer powder and limit the thermally grown 

oxide formation in the thermal barrier coating layer by mechanical loading. 

The interface strength between the substrate and the bond layer has been 

improved by about 4 times.

Overview

 High-temperature component in advanced gas turbine

 Aero jet engine
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Interface strength improvement

Product Application Related Works

This invention

Since this invention is thinner than the oxide at the top/bond layer interface, 

it reduces substrate oxidation and improves interface strength

Interfacial delamination strength improvement by 4-point bending test
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