WAV (Ll (picia Jlo— YA 3b) VA o jlach (8093 eusige g p gl dolilind
28 | 3s5%Nnaci Jasne jo oalasadly QR (B3 ds sadk slaul ALO-Cr,0, (sla yiid g3 S0, 83 58 5 5l a0

SRl g3 (S0 93 HL9) 9 Jladles (omray 3
9 = lacudly by 4hi gy ds 00w sl ALO,-Cr, O,
3.5%NaCl basas

"l 50 3 gine [ Al g sLid Foul) an g8 ! pulls Sile) lo

il Sllo Jimius ol&ulily soadlin sl y gLid g ol go (LASLENS paliang (5 IS0 (5 gt
il Slle Snius ol&ulivls sdlin slas y glid g ol go (AN palas Hlacdinly

il Slle Jnius olSulils codlen sl y glid g ol go LASLEN patias Hlaalicdl

il Sl Jaius oSl codl slags ) glad g ol go ALK palias (Fias

Kjafarzadeh@gmail.com :J gicuo ouiscus g3 *

VAY/ PIY s el e )l WWAY/ F/N Y el o gyl
oS>

& el Sladly 23L Bs, 4 «Cr,0,-25, 50, TSWI%ALO, 2558 SLS 5 5 CrO, 5 ALO, LS 5« tass onl 5
ng);)J‘,s-Lgu&LajT.Mrl?d\wWJngj«bj.&jjjgbﬁx@m&&&.vUvLi»GA>&iﬁSt37@;:Y}ééj)
Sy S Lo 5 b i gy skl gy 5.3 5 YIOWE% NACl J glows 53 g lans s 2SU uilibsl i abs 5 (65 5ab 58 Jols ba i g
S5 4 aslin o e Cr0; iy o5 disls 0L gl Lkd gy p (S3)5 3T 5l 5 5 (hsy 53, 5 o5
Sl s o i )l Cry0-25WI%ALO, id g 558 oo by o O 55 (Ao )5 F 550) S (sla Joliss g 4 oS 3505 1,
3o Sty S ssba g e il sl & S (So) 5 4 Canslin o a8 w53 5 (Ao )3 MY 3900) (bas 5L 5 Juaze
R ) b Jlst gl 5> (2l (Gl gy o FoST e 812 118 ohmeem? 5 Cad Y555 (6l YYY/A ohm.em?) 4, ¥/0 b isl
wjzwsj@w))\iui&liéﬁlﬁéuﬂﬁ&&ajbs-bJ:J.s4.1O.ll..3}.:5MWL}{BS.UJBQL:J:}&)'\UA\A#\&LU’T 33
Y gamee (Jglome 3 adisad (S5 5eb 58 555 YA I e Sl Y 5 4 on 4 e g (b 5L sla il G b Sl el 5 sl
S dms o O gl 58T Al iy el 3 1) 8T i ole wjg T A3 odalin bty mhaw 55, (So) 55

..u\m;;,ff-u;:eﬁcla.uWQ@MJQ,J@L;L»Jsds;&jbjuxus.J,lmp()mﬁupufsus-Q\JM

&@W}fﬂ\ u«JU.;A‘ Wu.:b c;J)}S- = W 4A1203c CI‘ZO3 c&w)ﬁi ‘.r:"'""l’- c‘_gb“)}:alf e 2 :‘Sﬁw Olods”



VWAV licasls (a3ckia Jloom YA alus) VA o ylach (80,65 orasige g aole dsliliad
3.5%NaCl Jasss ja oilawadly GRSl (i, s ook alaal ALO-Cr,0, (slayiidi ga (S, 95,58, g ,Gala iy | Q9P

Investigation on Structure and Corrosion
Behavior of Plasma Sprayed AL O,-Cr,O,
Coatings in 3.5%NaCl Solution

P. Zamani moghaddam !, K. Jafarzadeh **, Z. Valefi >, M. Mirjani *

! PhD student, Faculty of Materials & Manufacturing Process, Malek Ashtar University.

2 Associate Professor, Faculty of Materials & Manufacturing Process, Malek Ashtar University.
3 Assistant Professor, Faculty of Materials & Manufacturing Process, Malek Ashtar University.
4 Researcher, Faculty of Materials & Manufcturing Process, Malek Ashtar University.

* Corresponding Author: Kjafarzadeh@gmail.com

Submission: 2018, 06, 02 Acceptance: 2018, 09, 11

Abstract

In the present research, Al,O, and Cr,0O, compounds and Al,O,-Cr,O, composite compounds were deposited
by atmospheric plasma spraying on St37 carbon steel substrates. The porosity of the as-sprayed coatings
was measured by the Archimedes water immersion technique. Corrosion tests on the samples were included
immersion and electrochemical impedance spectroscopy in 3.5wt% NaCl solution. Microstructure of the
coatings were characterized using optical and scanning electron microscopy before and after the corrosion
test. The results showed the best corrosion resistance for pure Cr,O, that it is attributed to lowest porosities
(about 4%). The Cr,0,-25wt%Al,0, coating showed the highest open and interconnected porosities (about
8.2%) consequently the weakest corrosion resistance. Generally, as-sprayed coatings reached up to 3.5 times
increase in charge transfer resistance (332.8 ohm.cm’ for uncoated substrate and1149 ohm.cm? for Cr,O,
coating) that it was not significant. The reason comes from porous structure of the ceramic plasma sprayed
coatings causing easy access ability of the corrosive solution toward the metallic substrate surface. After 28
days immersion test in the same solution, corrosion products were observed on the coatings surface. Elemental
distribution analysis confirmed the presence of iron on the coatings surface. This shows that the corrosion
products floating in the solution and come out through the interconnected and open porosities.

Keywords: composite coating, plasma spraying, Al,O,, Cr,0,, microstructure, corrosion, electrochemical
impedance spectroscopy;
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