VoY .o e «(BA oW oslad) VEre 50l — s e ylod —rbbj\: Jle 3l g0 g 3 P ¥ GLQ.LQT}

Sgo g 30 gl ST

ma.iaumajlesi.ac.ir

o olms! (slunagll L YSZ/NANO-AIZ03 (s 5940l5 (3l po o Uibsy &3l Sb 9 (gl (95 dunnlio
0 poglST9il (Jlins 55 5094 9 00l g s 03loginy 309 (2 lomsdly ibly iyl 53 5

¥ S o Sgrmns o il pols F illg clus ' il s 5 durw
Ol el sl o cxis olSidls wlge 5l cbblax g (58,65 cwdige o)) wlis IS -)
Olnl el sl Sle sis olRasls lsls =Y

Ol et eyl Sle o olKils sl -¥

Ol ol eyl Stle taro oStils « ime ¥
s.ramezany2013@gmail.com s

LXMW

Ao wledb!

I 55 )3 YSZIAILO3 s it gy s cdes 7 g g yon AT 3 5l bl Uy o) T (Lin fT 35 1l s o 53
SLes 53 (ol S 5d 5V o O el ST (6la0 505T s Jlas! plewdly 23l 10T 3 L Sl S 50 35,0 lin ST 50
oS ) 03,78 S S 16555 s S 3 el L sty (536 5 65l slaaainta a8 S ploil 14+ °C
235 3l eslital 48 05 OLaS Las sai (6l s (gt lin . Lid s )y XRD) oSOl ganisl i 215 5 (FE-SEM) il
GLed OsamldenST| ol 505 o iy Gl Lol Gl caw YSZIAIUMING Y &yl 55 i S s JT 56
Sl JTSU L alin 8 5 L glatd g 5 o 55 slun JT 56 LYSZIALOg e hi s sl S 5 ol 55 Cuslio 5 YL
35 0l 15 ln T 56 555 5l ealiel & Wnls 0L boail iz 8 515 wy 2 3550 Bkl slom) plewdly [2EL LS Jliw 7
581 Sad s 30 358 Sl Bl o 48 355 0 iy 5 (BB D 5 Sl (11531 & in YSZIALOg 1Y o5 el
Sl T30 5o 51 ol Gt lonl (g onlin (o3 5 VU (S5 rmas &S (o s TGO Y i (1531 Cgr 55 o5 0

YWAANYNG wzdl
WWARLYN e i b pdy

10l lg sals
odlosia jelg
Leg!l (g35830m

YU Los gl

S Sed

A3 e amn (ol G K 03 1) 65V gl Sl S

Comparison of Oxidation and Thermal Shock Properties of YSZ/Nanoal203 Composite Thermal Barrier Coatings Made
By Plasma Spraying of Un-Pyrolyzed Precursor and Aglomerated Nanocrystalline Alumina Powder

Saeid Taghiramezani'", Zia Valefi?, Naser Ehsani®, Masud Mirjani*

1- M.Sc. in Corrosion engineering, Malek-e-Ashtar University of Technology, Tehran, Iran.
2- Associate Prof. Malek-e-Ashtar University of Technology, Tehran, Iran.

3- Professor, Malek-e-Ashtar University of Technology, Tehran, Iran.

4- M.Sc. in Corrosion engineering, Malek-e-Ashtar University of Technology, Tehran, Iran.

* s.ramezany2013@gmail.com

Article Information

Abstract

Original Research Paper

Doi:
10.30495/apme.2021.1895014.1986
Keywords:

Thermal Barrier Coating, Precursor
Pyrolysing

Alumina Diffusion Barrier
High Temperature Oxidation
Thermal Shock

In this research, firstly amorphous Alumina powder was produced by co-precipitation method. Then
YSZ/Al,O3 coatings were applied by plasma spraying process in two types of pyrolyzed and
crystalline nano-alumina. High temperature oxidation and thermal shock resistance test were done at
1100°C. Microstructure and phase analysis of coatings were studied by optical and electron
microscopes and XRD method. Comparison of the microstructure of coatings showed that the use of
crystalline nano-alumina powder in the YSZ/Alumina layer composite upgrades the thermal
properties. High temperature oxidation and thermal shock resistance of plasma sprayed YSZ/Al,O3
with un-pyrolysed nano-alumina and coatings with same composition with crystalline nano-alumina
to created by plasma spraying were studied. Findings showed that the use of un-pyrolyzed nano-
alumina powder in YSZ/AI203 layer composite resulted in increased porosity and shrinkage cavities
in the coating, which increased the diffusion of O, that causes the TGO growth rate. Also, high
density and proper contact between the splats made of crystalline nano-alumina powder results in
higher resistance of thermal cycles.
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