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Corrosion analysis for application of CCO thin films to industrial
equipment materials
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Abstract Many coating technologies have been developed so far to improve the corrosion resistance, strength,
abrasion resistance and other surface properties of materials and equipment. Among them, the formation of CCO
(CaCoO, then CCO) thin films has been studied and used in the electronic material field. One of the characteristics
of CCO thin films is that it is resistant to high temperature heat. Particularly, the method of forming the CCO thin
film is relatively simple, and it was judged that it could be introduced into the existing equipment. Therefore, in this
study, an experiment and analysis were carried out to determine whether the coating of CCO thin films can be applied
to hot dip galvanizing facilities. A CCO thin film was formed on the surface of STS304 base material and oxidized
in a Zn fume atmosphere in a 650C furnace with an air atmosphere. Oxidation was carried out for 30 days, after
which the shape of the CCO thin film was confirmed by SEM and its corrosivity was analyzed through a
potentiodynamic polarization experiment.

Keywords : CCO thin film, Potentiodynamic polarization test, High-temperature Corrosion, hot dip galvanizing
facilities, STS304

1. N2 o, Al waslel 7 ek AR A A

o e FE R s AgE QAT AR &

el wom Qs o ARES ASSHUA Ao A Ao £F BEE A7 AR ek 1
7t AR Sl e S0l vl B ATECl WALl FolE sl ATEIL gl Foprl v 2y 2o

B =i SAdstn AFAARIC, ATO)Z T A5
"Corresponding Author : Min-Sook Baek(Sunchon National Univ.)
Tel: +82-61-727-8075 email: bms45@scnu.ac.kr

Received March 8, 2018 Accepted March 28, 2018
Accepted June 1, 2018 Published June 30, 2018

98



Ak} ] AR coOMrEre] Mg 9IR HAY BA

ojti1]. FE woFe AR HA o upe} thet AR O R
oA glom 1 B wel WF rhEv2]. ol%
tekst I8 F $§ ofd =u2 A AAH 4
O 2 o]FE JHA AL YA LEH FA S-FH of
A5 AFEEH7] wliEoll Zn fumeol] 93k a1 2kslE <l
g Anle] ReRrg gl fAHE S MARZ] AUTH3]
AAZ 8§ ofd EF IS Axshe A 12
¥} Zn fumeol 98 AH|E9] 12 F2lo AT A
He] wAE 98 B Al wF, HE 58 FAsta
ATk olefdt EAES Hek ab7] flste] AH|ES AL
3 Zn fumeol] 3 f2Ade] F2 AjE Mo =M
THE IAA Y] wA F71E 58 AT71H R A
4 AA Tl HE AT-E[4-7] T olojA] gith
538 YAy 2LE 5o A HlE 2 A 5A40]

Fol dagyih wade Aue gol AH{5-719 3 9
At 74AR 184, 2 G FEA71S I 9
o] FE7} & AnE zb3o] AR Sk ol vt

X

Be F7e) 39 SR

& e iz A4 AR
A= CaCo,0, HHH(0]% CCO) FA °lth ¢]

Fulo] '_E'zl oz Br=A o]uq A714, B84

2 Q7oA 4

vk Bsgth web @ AT Bol ALgH
g Algel U, U Ue w9e
ool = Mo vet g P54l g A s

rQL'
=

EH
ool s

N
N
oX,
e
o
SUBE
1_;]
R
2
i1
01“-
)
&
o
)
o J
0
t
o
o

mz e o g
2
fru
)
ﬂ
ofr
ol
_Q
=
rﬁ{
i
ol
o,
el

2.1 AEYH
2.1.1 ccodtar =g 9
1:1/\1 Eﬂ/\Eo]] 0]—%—

= 43 20x20mm Aol =

300, 600, 1200, 2000] A=}X

]_

=

STS304 0.2 A

2 Awste] sand paper
o gte] nkstel A}

99

|30, 4 AH F BE Ad9S AAlEsth
ccoHte A8 93 Ca acetate®} Co acetate(Alfa
Aesar,>99.9%)E ©|-83t%.2™ 70°Cell Al 20%3F propionic
aciddl] 91 (& &899 FEE 0.1M)F A4 10
Aol wwRr st ccovtel g8 wkE9QiT)

e ® 239 A3 STS304% 9o 27 ¥
W21(4000rpm, 60s)22 TS FF%lem, 300T<]
hotplateol| A 383t & I4E& 6¥, 18W dste] 7}
6 layer, 18 layerg B/ A1Z1 CCO6, CCO18 Samples
EILE vpx|Eto 2 850 ColM dAE sk cCo Bt
25 g4 AlZth Fig.lol CCO vHahs AAT)= &
F(@¥ 7t 6 layer, 18 layers J4A7] GAZH
Sample®] RFS UERAITH

(b)

Fig. 1. CCO film formation (a) Deposited by Spin
coating method (b) CCO6 layer and CCO18
layer samples
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Fig. 2. Zn fume corrosion test device
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Fig. 4. Samples of SEM images, x10000 (a)CCO6
before corrosion experiment (b)CCO18
before corrosion experiment (¢) CCO6 after
corrosion  experiment  (d)CCO18  after
corrosion experiment
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Table 2. Corrosion Rate(mpy) of alloys
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