Preliminary studies of New Materials Based on Zirconia
Doped with Mixed Rare Earth Oxides
and their Potential Use as Thermal Barrier Coatings (TBC)

A, E. Slobozeanu?, R. R. Piticescu?
1 National R&D Institute for Non-ferrous and Rare Metals — IMNR, Pantelimon, lIfov, Romania

INTRODUCTION |

THE OBJECTIVE OF THE STUDY

1  TBC market 3 REO Obtaining What happens if we use these
50 2827.82 The TBC market will be mixed REO sites ?!
I ACCELERATING nll MONAMIX PROJECT
0 S grOV\Illng St a CAGR f Separation in individual REO ﬁ Mixed dividual
~E 2016 207 " 790 - &% 2l peos V Ianl\E”():a X
Pe——— Zr0, Doped
_ : it RE% Used in TBC
2 Recent materials used for TBC Complex High cost wi \ }
Zr0, rare earth oxides (REOs) process Process

doped

To increase the lifetime of Ni / Cr alloys M

large quantities of chemical reagents

 Improves the thermal properties of TBCV

« Improves oxidation properties v/

zrCl, solution

Doped solution

Three stages washing
Drying
Dry ceramic Powders

2 Hydrothermal method

1

Powders results

The Chimical analysis is in
accordance with the designed
Copositions.

Solution of

Powders

METHODS

substrate;

3 EB-PVD deposition

2 Depositions results

the Nimonic substrate after heat

waste gas, waste water

2- fixing the substrate;

SAMPLES
ZrO,

GZO: Gd,Zr,0,

Intensity (Counts)

MEAXEERRER R

Fig 3. DRX spectrum of multilayer

200 400 600 800 1000 1200 1400 1600 1800 2000

NiCrAlY / ZrO2-RE1 / )
the _LZO I GZO depositions phase solution of ZrO.,.
3 - material in the crucible; Where: LZO: La,Zr,0,

4 — example of sample.

efficient economy in terms of resource use

CONCLUSIONS

Hot mixi ith stirri lanthanides M, Z,8% doped with The laboratory
ot mixing with stirring«— " . IS_a//(N;;/ SWt% La/ technology developed for
m/Gd.

Nd/ Sm/Gd. | the synthesis of REO-

Hydrothermal autoclave b 4 = S bsmitds e 0. T goped ZtrOt2 E)j(_)wders s
—— T B h f“ eqtiipment ZrO2- 2 |demonstrated;
ment A | Bergho RE1 doped with V' The XRD

Filtration uleglave powders | MIXREO. ' diffractogram of ZrO2-Re:

a solid tetragonal single-

v Tickness TBC
depsitionsis ~11.5um:
NiCrAlY 556 nm, ZrO,-
RE1 1,98 um, LZO 4,25
Hm

GZO 4,62 pm.

v The thermal shock
results are comparable
to those of traditional
Y SZ coatings with

; il coating .
60 [220] [311] -
o MxZy8% Gd g - N46/ T=1200°C/ n=0...5 thICknESSGS> 100 |.lm
wﬁzzz//zd A 0 N Y ) W/ For 5% of the
§ woiMxZy870 S/ N\ R T g
 winihla .. . Fig 2. SEM images (X50,000):(a) and i = eEStlmated reedl ?t 2027
ZO2RELA,_ At (D) the surface of multilayer coating on .. I : uropean level in 2027,

respectively a coverage

0 treatment at 1250 ° C (X 40,000); (c) — s —oners s — capacity of 2150
cross section of multilayer coating on Fig 4. Figure Thermogram for m.p./year the estimated
Fig. 1. X-ray diffractograms of the Nimonic substrate; and (d) elementary thermal shock cycles 38-43, price is

synthesized samples.

mapping after heat treatment.

temperature range 800-1300 ° C

4260.33 EURO/ Kg.

REFERENCES ACKNOWLEDGEMENT
1. Maia Research, Global Thermal Barrier Coatings Market Size, Manufacturers, Supply Chain, Sales Channel and . o eeeans
Clients, 2021-2027. PrOJeCt ERAMIN 2 ID: 87 MONAMIX q-\\“‘“'_'ﬁ‘_
2 Dragut, D.V.; Badilita, V.; Motoc, A.M.; Piticescu, R.R.; Zhao, J.; Hijji, H.; Conte, L. Manuf. Rev. 2017, 4, 11. [=] e [m] ~
3. Ozgurluk, Y.; Doleker, K.M.; Karaoglanli, A.C. Appl. Surf. Sci. 2018, 438, 96-113. Scan for e

4. Ekstrém, M.; Thibblin, A.; Tjernberg, A.; Blomqvist, C.; Jonsson, S. Surf. Coat. Technol. 2015, 272, 198-212.

5. Felicia M. Pitek, Carlos G. Levi., Surface and Coatings Technology, 2007.

project details [u]'sek" S



