[ DOR: 20.1001.1.2251600.1399.39.1.3.1]

[ DOI: 10.47176/jame.39.1.3531 ]

ASSal SUT i T -8 55 25 g O gl eS| 518, 2551 5 slom!

Tble o s Ta B e sge s e s N SLE S ol sl b
1l S Sl mine oKEs 3l g e 5 wige 2SC2S1S -
Ol Olghus! g e Aty oDl 3151 o&ikSls (SIS digo 023 Y

QYA /I 1 ol e 3L, I FAATNY e 3L 55)

%@;Iﬁquw|@xrsgjwhpw‘_u_u,a,ﬂd.uﬁwyu@b,Mdug;“zxw‘_;mmts—o.\,,s.g
Ol eS| oo 1 T GLaeneST b s 530 50T olis oo Sl 31 & a5 b ool 0k 5 g0ms ¢ 30 S 30 o
Pl 53 WS 25— JS5 a8 51 sl gl ol 4 dd 03938l shluedl b oG 4 a8 p5 ol lasn 5o YU sl
b g3 55 gldd> 00 zh oo b llas da.sc_,;._.ejﬂulgl,.s A sl (S S ST SaSa ISl qyﬂjch.Uﬁu,;b
(I D a1 31 g 5 g 3l g AU G S L) alaaintie A8 ool 518 Sl a3 VoAe 5 VE
‘,_'a'); U’ﬁ}_f.»-?djj_" @}js Wdﬁb “_;:..3_9) ‘_;a_gj‘.'g‘ A:J‘,SaNJJSrA L.wj}' ‘J|J§‘_;‘14L.a 4?):\°0° dLA:)é C_'..PL.«@ bﬁfh
Aﬁﬁ‘ X D) QYJ.:}): ‘Y\: 4:.1‘,._:S|L3a;l.... ‘_gJ..&L:.A‘,” 6&&}.{‘)” M@M)bl.aﬁjdab QLI., @L‘.’a Al fl;u‘ U"‘i)-‘
C—_ﬂ}uﬂLaﬂ‘AMJ{Muaiji}BNIAIJM}UM@bCMJ” Jﬁ‘}}‘mﬂqy J‘ja““@}‘@ﬁﬁ}—d&

Ca-;\ﬁ de‘%w&u)ﬁﬁtwﬂwﬂy Jf}bg@ﬁﬁ}lﬁe“c}\&‘ﬁﬁ bw‘&r‘S‘k‘i

(S5 o O gt ST (L 58 5 Sl iy () 0elS ST (gl BT i g 1 g S sy

Formation and Evaluation of Oxidation Behavior of Zirconia- Aluminide
Coating on Nickel- Based Alloy

F. Shahriari Nogorani'*, M. Safari!, M. A. Taghipoor? and A. Atefi’

1- Department of Materials Science and Engineering, Shiraz University of Technology, Shiraz, Iran.
2- Department of Mechanical Engineering, Islamic Azad University- Khomeinishahr Branch, Isfahan, Iran.

Abstract: Practical applications of thermal barrier coatings with aluminide bond-coats are limited due to oxide scale
spallation of the aluminide coating under applied thermal stresses. Considering the positive effects of oxygen-active elements or
their oxides on the high temperature oxidation behavior, in this research zirconia was introduced into an aluminide coating. For
this purpose, a Watts type bath was used to electroplate a layer of Ni-ZrO: composite on a Ni-based substrate. Aluminizing was
performed using the conventional two-step process at 760 and 1080 °C. Microstructural characterization of coatings in the as-
coated conditions and after cyclic oxidation via 5-hour cycles at 1050 °C was performed using electron microscopy, energy
dispersive spectroscopy and X-ray diffractometry. The results showed that the general three-zone microstructure of the simple
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high activity aluminide coatings develops below the pre-deposited nickel-zirconia layer and latter converts to a nearly un-alloyed
porous NiAl. In spite of its porous surface layer, the zirconia modified coating has a higher oxidation resistance than the

unmodified aluminide coating.

Keywords: Aluminide coating, Composite electroplating, Microstructure, Zirconia, Cyclic oxidation.
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