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1 Introduction and motivation 

Nevertheless, a developing

interest has been shown for carbon-free fuel sources as ammonia and liquid hydrogen, which 

are potential alternatives to produce energy with a cleaner emission profile. However, the low 

heat of combustion and flammability of ammonia and the economically efficient storage and 

transport of liquid hydrogen still remain unsolved challenges for their sustainable utilization 

[5]. 

Besides the compactness, gas turbines can operate with versatile fuel sources and produce 

energy with high efficiency found increasing service in the past 60 

years in the power industry both among utilities and industrial plants as well as for aviation 

throughout the world [6]. 
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(Eq. 1.1.1) 

       (Eq. 1.1.2) 

Dieses Werk ist copyrightgeschützt und darf in keiner Form vervielfältigt werden noch an Dritte weitergegeben werden. 
Es gilt nur für den persönlichen Gebrauch.



8                                                                                                      1 Introduction and motivation 
 

Dieses Werk ist copyrightgeschützt und darf in keiner Form vervielfältigt werden noch an Dritte weitergegeben werden. 
Es gilt nur für den persönlichen Gebrauch.



1 Introduction and motivation   9 
 

 
 

non-oxide silicon-based ceramic substrate (i.e. Si3N4, SiC or SiC/SiC). 

 

changes in the operating conditions of gas turbines such as starting or an emergency shut-down 

can cause harsh thermal shocks of more than 800 K within one second, leading to the evolution 

of additional thermal stresses [56], which must be endured by the coating system during the life 

expectancy of the components in gas turbines (t > 10,000 h). During the evaluation of the 

performance of the coating system in turbine-like environments, it should remain well-adhered 

and reduce hot gas corrosion regarding uncoated substrates.

Since gas turbines are expected to operate for considerable amount of times and rare-earth 

silicate-based environmental barrier coatings are slowly corroded in hot gas environments, the 

deposition of thick coatings (> 100 μm) is desired to extend the life span of coated ceramic 

parts. 

Thus, alternatives should be 

sought to increase the achievable thickness of the PDC-based Yb2Si2O7 coating. At last, coating 

experiments should be carried out with other non-oxide silicon-based ceramics, followed by the 

characterization of the resulting microstructure and composition to evaluate the transferability 

of the developed coating technology.  
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