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2 Electron beam physical vapor deposition
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Improved thermal stability by a yttria-rich coating % :

%

Sintered glassy

sintered
phase

dier ~ 0.5 um
dletr ~ 0.4 pm tetr n

deys ~ 2 um dou > 4 um

>20 MPa-m’ ~5 MPa-m™

~ 1000 MPa < 400 MPa
4//

HIP + glass HP, HIP

dteyy ~ 0.03 pm
> 20 MPa-m™*

dietr ~ 0.2 pm

> 3000 MPa -
~8 MPa-m*
> 1500 MPa
Mol% Y203
toughness stability
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! Overlay coatings

2 Atomic Plasma Spray

3 High Velocity Oxy-Fuel

4 Low Pressure Plasma Spray

5 Electron Beam Physical Vapor Deposition
¢ Thermal Barrier Coating
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Coating processes

Metallic | Ceramic
( — ]
| [
| Diffusion ‘ Cladding  Hot dipping ‘ | Solgel .
i (Vary) (Vary) || (~1um) |
. PVD TBC
Electrochemical Sputtering Thermal Spray
(~10-75um) evaporation‘ {meﬂay} (~25-1000 um)
ion implantation, flame, air,
ion plating vacuum, D gun,
(~1-100 um) HVOF
(~75-400pum)
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Composition of the plasma gas (%)

Distance from nozzle exit (mm)
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Water-cooled Plasma gases

| , anode/nozzle gjectrode/cathode)
-— Coating

qu - a y d
\=<— Substrate Powder feeding Insulator
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Abstract

One of the effective and widely method for protection of materials degradation at high
temperature is using of thermal barrier coatings. Application of TBC improves the
chemical, mechanical, and thermal properties of the high temperature components. In
order to increase the efficiency and durability of TBC, they should be able to bear thermal
cycles and have good resistance to hot corrosion and cyclic oxidation. In this research
multilayer TBC system consisted of CoNiCrAlY/YSZ/YSZ-La;0s is deposited on the
IN738 Supperalloy by using high velocity oxy-fuel (HVOF), electrophoretic and
atmospheric plasma spray (APS). Hot corrosion properties of coatings have been
investigated in Na2S0O4-20wt.% V20s molten salt at 870°C for 390h. Hot corrosion kinetic
were determined by measuring the weight gain of the specimens at regular intervals. The
effect of multilayer on the corrosion properties was investigated by electrochemical
impedance spectroscopy and using TOFEL, Bode and Nyquist graphs. The nature of
phases, investigation of the thermally grown oxide, examination of the surface attack and
determination of the elemental distribution during hot corrosion, oxidation and thermal
shock test were determined respectively by X-ray diffraction, field emission scanning
electron microscopy and energy dispersive spectroscopy. Using of YSZ-La>O3 composite
coatings result in a delay in the formation of YVO4 and postpone monoclinic-ZrO; phase
transformation. Furthermore, lanthanum oxide in ceramic top layer will greatly improve

the strength and fracture toughness of TBC coatings.

Keywords: Thermal barrier coating, Hot Corrosion, Thermal grown oxide,

Electrochemical Impedence Spectroscopy, Nyquist.
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