Yoy | T O (1o sl ) OF b o et (S,03 e 5 5l wolitind ;
Zn-Co-AlvOr s ga0lS ik g3 (Su )95 HU,) 9 jLdlu g Sa0 3 (5,80 plas o AlYOr @l y3 cldle 50

gy (5‘)‘.5.9]' eLa.; gE Al,O., Gyl clals J:C\;l:t

2253018 gy (S99 LS, g Hlialg S
Zn'CO'AI\vO‘ﬂ

" 8 sruas ala 8 T8 casal il sula (a3 Lo o

AL wagl olSiils ( pusigs 9 (S 0uSiIly il 9o (peuiige A ) (ol IS

9 S st Claad oKL wige § SWlSe cuaige SuSGl Wl g ceudige AL Ladila™
438 puliny (55 9la

a3 e i) 9ol paias (crusige 9 (18 ouS B (SUISa crusiga 09 S HLalicl”

H.Ebrahimifar@kgut.ac.ir  :J sieus s 55

VERAAY/YA ikl VY AT sedlne s

1

oslinad oY 3 (Foy 5 5 (SO ol 55 512 015 or (Sl D33 oo 0 (6316 i) (5500l Gl i s
i sl (S S )T osy 4 StB7 6N 8 wN 5 65y ZN-CO-ALO, 5 5lS 2 g bl a5 5 S
A3 23S N F s 355 GHCT plas 53 Lo JT ST e CBle i b b (83,55 5l 5 Jbley S
S $39osm talie 5 slslag S sy sl 288 plonil adT 23 5 540 5AD AL Ve B glachile )
Sy 3 gomley O gl 25N (S0 305T (S35 55 & Luaslie gy 2 ) shate 4. 03Lizl (SEM) (255 53 SN sy e
i O3 5 I3t g Sladises 635 » NaCl S35 )3 Y70 0T Jyloes 53 (EIS) glard s s uildel (5,
S ol 53 5 bl gn e SVl (30 sy g Lo JT e o 24 487 sl DL bl g Sn oy 3 8 Lo
S Cab 5 B O g 5y 510 g0 5T gl 3 gn 3| &5 5 oo 5 2y (S 5 (S b 551 kL o g
CLIE b plax 53 0dd | S5 Ry 8 Lals OLE 5 Sy Clae (o s S sl b 3 (obandin 2SI ikl

Syl3 1y Sy 4 Canslie o i L T 2 SV

6)&;1—:» “s.g-_._.ﬂl.i.)‘}:..\é\li Q}rﬂ‘ﬂ)}\i ct;b)? “"_,.k.lb ¢Zn-CO-A|,O\. Ls:"-)}:"l{ &Zﬁ :b}"‘jdﬂlf

st ot g ;SN eslel



VEOr Glieas (FF o adujlea Jl) OF oala o jlacki (S, 93 ceuiige § o gls dolilins
ZNn-Co-AlvOr Jiu ) saels idi gy Su, 95 Hlid, 9 jlidlug Sas s lsul alan ;o AlvOr ol j3 cdale il

YA

Effect of Concentration of Al.Os; Particles in
Plating Bath on Microstructure and Corrosion
Behavior of Zn-Co-Al,0O3 Composite Coating

P. Zandi!, H. Ebrahimifar?*, F. Mohsenifar3

IMSc, Department of Materials Science and Engineering, School of Engineering, Shahid Bahonar
University of Kerman

Z*Associate Professor, Department of Materials Engineering, Faculty of Mechanical and Materials
Engineering, Graduate University of Advanced Technology

3Assistant Professor, Mechanical Engineering Department, Faculty of Engineering, Higher Education
Complex of Bam

* Corresponding Author: H.Ebrahimifar@kgut.ac.ir

Submission: 2024, 09, 11 Acceptance: 2025, 03, 19

Abstract

Metal-based composite coatings with ceramic particles can be used to improve the mechanical and
corrosion properties of steels. In this research, Zn-Co-Al,O; composite coating was applied on st37
steel substrate by electroplating method. The microstructure and corrosion behavior of the coating was
investigated by changing the concentration of alumina particles in the bath. Coating was done at
concentrations of 50, 60, 70, 80, 85 and 90 g/I of alumina. A scanning electron microscope (SEM) was
used to investigate the microstructure and observe the morphology. In order to evaluate the corrosion
resistance, potentiodynamic polarization and electrochemical impedance spectroscopy (EIS) tests were
carried out for both coated and uncoated samples in 3.5% NaCl. Microstructure analysis showed that
the best concentration of alumina for precipitation is 70 g/l, and in this concentration, coating had good
adhesion, least uniformity and no crack. The results of Tafel polarization and Electrochemical
Impedance Spectroscopy tests were also consistent with the microscopic images and showed that the
coating formed in the bath with a concentration of 70 g/l of alumina has the highest corrosion resistance.

Keywords: Zn-Co-Al,O; composite coating, concentration, corrosion, potentiodynamic polarization,
electrochemical impedance spectroscopy.
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