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Effect of Sintering Temperatures on Mechanical and Electrochemical
Properties of Sol-Gel Alumina Coatings Applied on Carbon Steel

Hamid Mirahmadi'", Mehdi Kalantar', Masoud Mosalaeipour', Ahmad Keivani?

tUniversity of Yazd, Department of Minning and Metallurgy Engineering, Yazd, Iran.
2University of Shahrekord, Department of Metallurgy and Materials Engineering, Shahrekord, Iran.

Abstract In this research alumina sol-gel coating was applied on St44 steel by dipping, that sintered at temperatures
0f 300, 400 and 500°C after drying. Phase and micro structure analysis, corrosion resistance, adhesive strength and wear
resistance were evaluated by XRD, SEM, electrochemical tests in 3.5% NaCl solution, pull off test and wear tester
respectively. The results of DTA and XRD indicate that coating structure was amorphous at sintering temperature of
300°C and transformed to y-AlbO; completely at 500°C and transformed to a-Al,O; completely up to 1200°C.
Microscopic observation indicate minimum defects and maximum compaction for interface of sample sintered at 400°C.
The best wear and corrosion resistance obtained at 400°C and the decrease properties of sample sintered at 500°C could
be due to cracks and holes caused by the phase transformation from amorphous to crystalline structure.

Keywords: alumina coating, sol gel, corrosion resistance, wear resistance, adhesive strength, carbon steel.

S s oags™

mirahmadi.hamid@gmail.com :JKJ f\:'% lgn 5 S5l mdign 05 S 3 S e olKkils 3 S e 1 SIS



wf:ﬁ 6%_}}@}5\}@: MUwﬁ

Y47 )Lg__v o) a_)\.o..f:f a)y—\"f

[Ve] a8 ms i 1) Jseme 5V 55 lakad (g 54k 5
S e el ASl s ity Sl i L
bt Gluoslel (6L Jplome Al [ ot gl
5ol QI T (Sdr ol a3 50
blagian g8 ol Soop 5 shile ool (SIS
aaolie Slid Jle Y 05k badised Loy es S ) p
AU wlad Sle Y Jlesl 4 5,05 0 Ol LT R
S b s S 4 Sslie RIB1 s s
Sga A3t 53 30y ol 4B 8 I3 ala 3 S L
Coeal Sl il oy e IS Je s Sl
Loy gl SIS gloSe ke by VU
38 s 5 Sl Lo e el 5t Ol (s
Gotos opl 53 s ees 0 Lle SRl 0T el
Jed O e el s bl Ry oo ey G
ol s S 4 Caslie 5 (St ool

L3S B s ey g lod pend ke 4

God g, Y
g god s lw oslal VY

o ke OV XY oxY 3Ll LSEA4 3Y 5 i3l Wasye
ol ool sdal (V) s s O ol oS 5 oS o35
Sl sblign &b Sl edes ke Jlall O )
Sosliw b e gai il o b 625 4 5L 5 LAl
iS5 S 2 e e LD SR VY 2
23 5 ok g SRl 4 e w5 GRS
cladis sk 5l Va4 by Ae Sdeex e
2y 8 S

Lo god (55340 98 5 Lo T Juw (g5l o3lal Y=Y
[N 7 llss &S iy 3 eyl g sl
ol 05w 63 ol sy opl 5 A eslitel Conl esls &1,
, Merch, WLl.Ss5 505! fﬁéﬁ“’ﬁﬂ s D= Ol w
bl 3es lav i o3l iy Ol 4 (/AAGermany)
T DA 4 agds FO D @l S Sl a3 A0 gles o

el e J bl Gl 5 5l sde Jes U s o3

21 Yuldos

dodae —)

S Olge 4 les 28 psbar oS las¥ s o)l

oslitnl kg il las )8 s okl esle
OpreldenS| & Coglie ol o3V Jb opl b 50
oo ¥ Gl Cuslie 5 (S, 4 Cwslis
oy 5l S5k SRl ek glakeos 5 VL slales o
- et oL L Sl S iy sl s
Shestinal Ol cnl 5 V] wibie Yo e 5 o~
Lo 1 5 s (5825 a0 (sS] Sla Sl
Coslin 5 oland (ILL (638 ps (e B 4 Kl
sl Ll § 13 a5 550 Y OseslnS] 4
S oy 2 Sl bty Jlesl sl ol
Sy a0l e b By pl dea Sl aS 5l sy 50
Sl ol 5B 5 et gy 5 b 56 S SO
bl I3 e s [T] a8 eslal TS e 5 Ll
S p o dlel Gl Ol el B Sel
RS 5 okl 5 S 5 G35 RS edamy anda | pler|
S el VL (les a5 pde 5 iy Sl oL
53 s S Slides [Y] sl a3 15 ax s s
Zr0; [#] TiO> [0] ALO; [f] SiO2 (sls i s Jles!
N oV a5 2 J5 Jw Sy bws [A] CeOr (V]
S Jlie 53 T ST 5 psin I om0 035
Lo T Ole ol 53 ol 435 ool O ol denST 5 plencs
W plesd oL Lol 5 3 pamis sla S5y blw
3 Sl ol VU e el gl o
Sboiis sibees OGS ol e o W gl
Y8 05K sV e s 5 T Sldlale il e Ll
J5 o i) Gesb 51 Laa T 2ty 51N # 5 F Y L
Culies Silpl baS sl s Lol sl b s odd 4
i 3 [A] b Sl (Sas st 4 cuaslie (il
L e ll gl s 8 plowil SHLSn 5% s oy S

G ) el b 503 S 4 p e JUenS 5SIT 5l eslial

I PVD: Physical vapor deposition
2 CVD: Chemical vapor deposition
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2 TGA: Thermal Gravity Analysis
3 FTIR: Fourier Transform Infrared Spectroscopy
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