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n TO |ncrease turb|ne temperatures’ = MCrAlY by VPS/LPPS or PtAl Large gas turbine Table 1. Thermal protection system description

. I / . b by plating & diffusion blade with LPPS Component Material Melting Point (°C) Manufacturing
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1. Very Low Pressure Plasma Spray also known as LPPS-TF is new technology to apply coatings
% 3 with PVD type properties usi ze footprint vacuum plasmas
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ﬁlce,ﬁf;gi.hcemir:esﬁar[\t":;?ocessmg : ‘ i sample after ten with rhenium diffusion R Pt (PP
(De;c;;(;l%t:)rates i P cycles of 1200°C air barrier and iridium Hf/Ir sample
Thickness: microns to 5 mm. to water quench oxidation barrier ;n'tu;cxpo‘nfn Iridium
Pulse-current processing enables the to 1300°C for pr——
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TBC by Very Low Pressure . .
Plasma Spray El-Form Deposition il TBC via Plasma Spray

Inconel 738 Rhenium VLPPS produced very dense

m Conventional TBCs use Zirconia i
e . . coating with little strain
stabilized V_Vlth Yttria ! tolerance due to difficulty
= EB-PVD => Columnar structure, better reaching extremely low
thermal fatigue R '
= Plasma Spray => Splat structure, lower .
thermal conductivity

produce ceramic layers:
= Columnar

= Splat structure

= Mixed mode

™ Very Low Pressure Plasma Spray can Iridium Hafnium Oxidized in Air to form HfO, /

So APS YSZ was deposited
as a TBC instead

= Use VLPPS to make lower conductivity o
columnar zirconia or pyrochlore VLPPS 1.5 m length
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SEM and EDS of a sample - " .
before thermal cycling Mass loss of samples Conclusions/Observations
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Average rate of mass A complex new EBC/TBC system has been formed on
loss (z/hour) superalloys. The coating system is comprised of four layers:
B Rhenium (a diffusion barrier between superalloy and EBC)
Iridium 0.045 5 Iridium (EBC)
Hafnia coated 0.011 B HfO, TGO (formed from HF layer)
sample = Zr0,-8Y,0, (TBC)
= Due to electrochemical reaction with rhenium electrolyte, Inconel
0.0008 738 LC also required a nickel barrier coating
0.0007 = Inthermal exposure and cycle testing, the following were
! ; 0.001 observed:
f’ [] Nickel ; 3 . Sample with YSZ, HfO,, 0.003 = Bare iridium volatilized
= Rbgnium - s Ir. Re, and Ni layer on - 0.001 = Hf/ HO, TGO slowed iridium volatilization to a minimum
S [] lridium  § 3 Inconel 738 substrate = = HfO, TGO separated with zirconia TBC from Iridium (or the remaining Ir-Hf
B [ Hafnium Separation was observed in all samples. compound)
[ Zirconium Sample 4 showed the least separation thus
Il Oxygen has the smallest mass loss.
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