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In-situ AFM

Kim Yong Hwan,! Chung Won Sub,” Kim Sang
Hun,® Seo Geun Ho?* and Min Byung Seung®
!Pusan National University
Dept. metallurgical engineering
Jang Jun Dong, Kum Jeong Gu
Pusan 609-735
Republic of Korea

2Pusan National University
Dept. metallurgical engineering
Jang Jun Dong, Kum Jeong Gu
Pusan 609-735

Republic of Korea

SKwangyang Rolling Products Research Group
POSCO
699, Kum Ho Dong
Kwang Yang 545-090

Republic of Korea

4Pusan National University
Dept. metallurgical engineering
Jang Jun Dong, Kum Jeong Gu
Pusan 609-735
Republic of Korea

$Pusan National University
Dept. metallurgical engineering
Jang Jun Dong, Kum Jeong Gu
Pusan 609-735
Republic of Korea

1. Introduction

Hot-dip galvanized steel sheet has been used to cor-
rosion prevent material in industry. And its corrosion
test has been carried out much in macro-scale. But
in micro-scale, Corrosion behavior of zinc coated sur-
face is complex. Therefore its mechanism has not been
completely understood. We tried to approach this cor-
rosion behavior in micro-scale by using in-situ AFM.
Especially focused on the spangle which characteris-
tic appearance, formed by solidification process. This
spangle is divided into three parts-shinny,feathery and
dull-which have different structure, morphology and
surface composition. The corrosion behavior of each
parts were investigated by in-situ AFM study. Also
other electrochemical experiments were performed for
this study.

2. Experimental

The bath composition for specimen was Zn-
0.18spangle growth was promoted by air cooling pro-
cess. Electrochemical corrosion behaviors of the each
spangle parts were tested by Anodic polarization and
A.C Impedance test. To investigate the effects of crys-
tal orientation and alloy elements,Al and Sb, XRD and
EPMA were used. By using in-situ AFM, each span-
gle parts were observed in pure water. And in 0.01M
NaOH solution, corrosion behavior were investigated
according to potential.

3. Results and conclusion

Electrochemical corrosion test results showed that dull
part of spangle has lower corrosion resistance than
feathery or shinny part. In-situ AFM observation
shows below; Pure zinc surface was dissolved and thin

oxide film was formed. Then small pits appeared at
oxide film. The number and size of pits had increased
until oxide film was broke down. After that new oxide
particles appeared and grew on the surface. The dis-
solution of pure zinc looks like a leveling effect. And
it is assumed that Al,alloy element,accelerate this be-
havior. Therefore dull spangle part,which has high Al
density,is considered that it is prior corrosion spangle
part and has lower corrosion resistance. We concluded
that not only surface composition but morphology, re-
sults of solidification, is very important factor in the
aspect of the corrosive adsorption.
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