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Abstract - To oxide film, Al;O3, Taz0s and ZrO;, coated on stainless steel (SUS410,
SUS304) and pure Fe using RF magnetron sputtering method, the corrosion resistance on
oxide coatings was studied using electrochemical measurement. Also, the adherence
between film and substarte was studied. The adherence index ( x) was determined by the
measure of micro hardness test.

In this paper, we know that oxide film coated on SUS304 have better corrosion
resistance than that coated on SUS410. In oxide film, the difference of corrosion
resistance due to crystal structure have not been showed. In evaluating defect area rate
of ceramic coated materials, CPCD method can be wused effectively. In the
micro-hardness test, with 1um thickness film, it has only one the value of x. Above 2um
thickness film, however, get another value of x as the cracks in film. The oxide film
adhere well on the mild materials such as pure steel than high intensity materials like
stainless.
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Fig. 1. Schematic representation of RF magnetron
sputtering
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Fig. 4. Anodic polarization curves of noncoated
base metal and various oxide coated
steels on SUS410 measured in the
solution of 0.5 Kmon/m' HzS04+0.01 Kmol/
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Table 1. Values of the passive current

density of various oxide
coated materials.
Material * |5135304| SUS410 | Pure Fe
Oxide ' (A/m') (A/ml) (A/m’)
noncoated 0.214 0.375 8.97
Al;03 0.08 0.0198 0.02
Taz0s 0.00045| 0.0057 0.025
Zr0; 0.00109 | 0.0082 0.1

3.3 M2t e stdEHE ol
At sigtgole o8 JtA Ade] A3t
e, 535 AZ(pinhole)d ol AP Z

dF7b283A A2W A43 19989 129



olFg

FFE Fu, o] ZFE 7N1HoR &4 Ry
AP Aoz 84 vk BEAgFs 2
YAHERAM HFFHoz2 AY & Y JA
FEHSAFIEY o) BEAFYES Y
st o] J1¥e AH-FEFHHINEHE U
Blle 249 JARFHIERYUE]) 59
AAH vl WtstE AL ol &stm 9ot
g, A EA] B, HGAAGANN &
dete A IR E BFHL YEs BE AR
=25 e FFolEz, JARFURY 2
717b =2 F5e WA vty WA 9
o ol AstEvEAY AU E(AHER)
Rie t& Hog 78 $ gt}
YAFFHRARFYE(L)E ol &3

Ri = (I.(oxide/Substrate)/I.(substrate) 2

o 7] A,
L(oxide/Substrate) : A3} & E7}o] JARE
HRAFLE (A/m)
D EER ¥e shity 9
ARFHIAFTIE (A/

m’)

L(substrate)

o AFHFAAA BT VeI dFHY
Byole, 28AHE RS od 4Q)A 73
Zh

R = 05XRix 100 3

Fig. 5% ¥ &3 ¢ 719 SUS4107 o
7bA AtsE2 B A28, 0.5kmol/m*HaS04
+0.01kmol/m’KSCNE A Fol A A FAET &
P EFITHE Ueld Ao}, o] BIZHo
2REY, ZE AFENEZAY JARLZHIHA
FUEE 7|dite] ZxEd von Euaze
B9 Holm gl aglx, BEIFIZNL BB
sloldo] £33 BAHLHYAE BeFa gle
o, o] AF7 HEAFES) ANEZ ALHY.
SUS304 ¢} SUS4107e] dste] s2AgsS
2l A Adsted Ha§ Ho| Table 20t}
o] H2RE, TE M3E thild HEAGYE
& SUS3047%9l AS$-7F SUS410%3 R 2 on,
o] SUS3047% 9 A$ RARAY ] SUS4107%
2o 293 AEE(Cra0s)0] ®o] 3 A5 o]
EHE B383 9r] s Ay4dg. a9
I Pz wg yEAFEY ol 4y
BY, AARFZZOHERY v A AALO)TZ
9 7o HEAFEC ¢A e

34. Mtz IR WAL}
341 WA Wse) e YFYYE

KIGAS Vol.2, No.4, December, 1998

Fig. 6& SUS4109jo] slote] £AE 1ym, 2m
2 3mz HEF ALOsY T W warAEs)
dAZolste] FAE el Aot aPFY
B4 A AL T At olgX A=
g, AAde 45X AXE JUedd. ZA9
BEANL, HEE 3 gL sivtel AxdA
AR Ao, Hge] A 1mQ BL(2Y
9 (@)t g9 AN 1mYdlx BTz,
&zre] AJZAol7t 10mBE27AAE x=103<
Holx ot z#y, Ao FAE 2m (2Y
o () % 3m (TE ()22 HEFH F9o
€, AdFdgdelEe Hue FxxgHd dx
s AT, kA gYddelrt 1mE JFEL
2 EdEdo2 Hu L& Holn o} F,
gte] £A} 2m ASE FSuE x99 e
Z} 0.20, 1.0019, Hute] A7} 3mQ A$ole=
2zt 005 ¥ 0430t} A gL )7t Im
g 7IFeg Bd£o2 Hi s AE IYs
Fol 93 FHuhve]l #go)l HAY BEolgn
Az,

Table 2. Percentage of defect area rate (R)
to oxide coated stainless steel.

Material SUS304 SUS410
Oxide (A/m®) (A/m®)
AlO3 0.019 4.202
Tax0s 0.0248 0.0429

Zr0; 0.243 10.43

* Defect area rate is calculated by equation (3)
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Table 3. Values of the adherence index (x)
of various oxide coated materials.

\ Material
SUS304 | SUS410 | Pure Fe
Oxide
ALO3 0.593 0.74 0.33
Tax0s 0.20, 0.89] 022, 10 | 019, 1.0
Zr0; 0.476 1.0 0.48
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