TBCs for Industrial Gas Turbines

Thermal barrier coatings (TBCs) are a critical materials technology that reduces the operating temperature of
internally air-cooled hot-section superalloy hardware. TBCs allow increased turbine inlet temperatures
resulting in dramatic improvements in engine performance, efficiency and/or durability.
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alleviates TBC “infant mortality”, but also decreases ultimate TBC life.
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Result: Sulfur impurities in
the (Ni,Pt)Al surface
stabilized void formation -

Alloy/Coating Compatibility: Influence on TBC Life CVD process improvements | I;inne:;!_rgf::_ox
Proper combination of the superalloy and bond coat is important, since TBC durability can be & heat treatments are being blasted

reduced by some alloy compositions. However, the existing database of information on developed to remove sulfur.
coating/alloy compatibility is currently very limited.
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Summary

Progress has been made in
understanding relationships
between manufacturing and TBC
lifetime, but much additional work is
needed in order to guide the design
of advanced TBC systems for
industrial gas turbines. There is a
particular need for improved
understanding of TBC failure
mechanisms in order to identify
practical routes to improved coating
durability, reliability and life
prediction.
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Waspaloy Mar-M 247 Rene N5

Lifetimes of APS TBCs on Mar-M 247 and Rene N5 superalloys were not influenced by
superalloy composition, whereas TBCs lifetimes were reduced on Waspaloy substrates.
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