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! Thermal barrier coatings (TBCs)

2 Bond coat

3 Top Coat

* Yttria Stabilazed Zirconia (YSZ)
> Mullite

® Rare-earth zirconates

" Rare earth oxides
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! Oxidation barrier coating
2 Thernal spray
¥ Self healing
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! Thermal Grown Oxide (TGO)
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Map Sum
Spectrum
Element Line Type Weight % Weight % Atomic %
Sigma
@) K series 27.51 0.44 72.77
Zr L series 32.34 0.45 15.00
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Total 100.00 100.00
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Map Sum
Spectrum
Element Line Type Weight % Weight % Atomic %
Sigma
o] K series 23.05 0.36 55.13
Ti K series 8.84 0.19 7.07
Zr L series 28.79 0.34 12.08
La L series 34.21 0.39 9.42
C K series 5.11 0.40 16.30
Total 100.00 100.00
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Map Sum
Spectrum
Element Line Type Weight % Weight % Atomic %
Sigma
0] K series 27.11 0.36 58.48
Ti K series 8.31 0.17 5.99
Zr L series 27.27 0.31 10.32
La L series 31.23 0.37 7.76
C K series 6.08 0.40 17.46
Total 100.00 100.00
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d- Zirconium and lanthanum oxide sulfide
e a e- Titanium oxide
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a d- Zirconium and lanthanum oxide sulfide

e- Titanium oxide
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d- Zirconium and lanthanum oxide sulfide

e- Titanium oxide

Intensity (a.u.)

2 Theta (Degree)
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2um EHT= 500 kV Signal A= SE2 Date 116 Apr2022 H 10m EHT= 500 kV Signal A = SE2 Date :16 Apr2022 ﬁ
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1ym EHT = 500KV Signal A = SE2 Date :24 Apr 2022
WD= 52mm Mag= 1500K X Time :11:28:38
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WD= 6.5mm Mag= 1500KX Time :11:52:46
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Map Sum
Spectrum
Element Line Type Weight % Weight % Atomic %
Sigma
@) K series 23.40 0.36 68.57
Zr L series 31.12 0.37 15.99
La L series 45.42 0.40 15.33
Na K series 0.06 0.09 0.11
\Y/ K series 0.00 0.19 0.00
Total 100.00 100.00
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. Map Sum Spectrum
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Map Sum
Spectrum
Element Line Type Weight % Weight % Atomic %
Sigma
\Y K series 12.76 0.32 10.18
Zr L series 21.78 0.46 9.70
La L series 38.20 0.56 11.18
@) K series 26.85 0.59 68.21
Na K series 0.42 0.14 0.74
Total 100.00 100.00
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. Map Sum Spectrum
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Cps/eV

Map Sum
Spectrum
Element Line Type Weight % Weight % Atomic %
Sigma
o] K series 36.37 0.55 70.67
\Y/ K series 9.68 0.25 5.91
Zr L series 17.84 0.37 6.08
La L series 31.36 0.51 7.02
C K series 3.52 0.51 9.10
Ti K series 0.64 0.17 0.42
Na K series 0.59 0.12 0.80
Total 100.00 100.00
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Map Sum
Spectrum
Element Line Type Weight % Weight % Atomic %
Sigma
Vv K series 12.91 0.42 8.72
La L series 36.63 0.81 9.08
o] K series 29.76 0.80 64.02
Zr L series 14.60 0.54 5.51
S K series 0.25 0.14 0.27
Na K series 0.07 0.16 0.10
Ti K series 1.98 0.28 1.42
C K series 3.80 0.67 10.88
Total 100.00 100.00
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. Map Sum Spectrum
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Map Sum
Spectrum
Element Line Type Weight % Weight % Atomic %
Sigma
o] K series 24.05 1.38 51.53
Vv K series 11.32 0.72 7.62
La L series 38.36 1.43 9.46
Zr L series 12.00 0.90 451
Ti K series 6.08 0.58 4.35
C K series 7.70 1.21 21.98
S K series 0.42 0.24 0.45
Na K series 0.06 0.25 0.09
Total 100.00 100.00

. Map Sum Spectrum

Zr Ir

0 2 4 ] ] 10 12 14 16

kel

&> (52,55 ogesl sl Ar 5l ¥ digal po olie s loged -VA-+ IS

A




El (50,55 gyl el Al o ¥ diged 5o cilisie polic ol duoyd 5 (S59 oy =V Y=e Jga

Map Sum
Spectrum
Element Line Type Weight % Weight % Atomic %
Sigma
Zr L series 19.42 0.42 7.74
0] K series 27.06 0.57 61.51
Ti K series 7.08 0.25 5.37
Vv K series 10.02 0.28 7.15
La L series 32.75 0.57 8.57
Na K series 0.48 0.10 0.76
C K series 2.78 0.48 8.42
S K series 0.41 0.11 0.46
Total 100.00 100.00
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Map Sum
Spectrum
Element Line Type Weight % Weight % Atomic %
Sigma
o] K series 28.35 0.70 62.64
Zr L series 30.93 0.68 11.99
La L series 33.22 0.74 8.45
Ti K series 1.80 0.27 1.33
\Y/ K series 0.29 0.27 0.20
Na K series 0.22 0.15 0.34
S K series 0.14 0.16 0.16
C K series 5.06 0.85 14.89
Total 100.00 100.00
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. Map Sum Spectrum
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Map Sum
Spectrum
Element Line Type Weight % Weight % Atomic %
Sigma
La L series 37.65 0.91 9.83
o] K series 25.45 0.88 57.70
V K series 11.88 0.47 8.46
Zr L series 16.35 0.62 6.50
Ti K series 3.31 0.33 2.51
Na K series 0.38 0.17 0.60
S K series 0.34 0.17 0.38
C K series 4.64 0.77 14.01
Total 100.00 100.00
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Abstract

Thermal Barrier Coatings (TBCs) are thin ceramic coatings whose main task is to
reduce the heat of substrate temperature from rising against high temperatures. Some
applications of this type of coating on superalloys, such as gas turbine blades for
electricity generation or aircraft turbines and combustion chamber components. So far,
several compounds have been used as TBCs. Ceramic materials used as TBCs should
have low thermal conductivity, high thermal expansion coefficient, heat shock tolerance
and hot corrosion resistance. In this study, hot corrosion behavior and oxidation of
Zr21L.a207 / TiC self-healing thermal barrier composite were investigated. Synthesis of
Lanthanum Zirconate (LZ) was performed using mechanical milling method and solid
state diffusion. Disc samples were fabricated with different combinations of LZ and TiC
using a pressure and perforation process in a controlled atmosphere furnace. The results
of property analysis including microstructure, surface morphology and phases formed in
the samples were analyzed using FESEM, XRD, hot corrosion analysis of molten
Na2SO4 and V205 salts and density test. The results of XRD analysis showed
successful synthesis of LZ phase using two-stage purification so that a large percentage
of LZ phase was generated in the samples. The LZ-TiC composite was synthesized with
a suitable distribution of TiC particles in the LZ field so that an acceptable density was
obtained for these ceramics. The results of the hot corrosion test showed better hot
corrosion behavior for LZ ceramics, and the composite specimens peeled and cracked
after 50 hours of hot corrosion. The presence of TiC particles with larger dimensions
than usual, of this type of ceramics led to poor hot corrosion properties in these
ceramics.

Keywords: Thermal barrier coating; hot corrosion; oxidation; self-healing ceramic;
lanthanum zirconate
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