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Many surface protection methods have been developed to apply for constructional steels used under severe corrosive
environment. Thermal spray coating has been known to be an attractive technique due to its relatively high coating
speed. Furthermore high corrosion resistance of coated film with thermal spray is required to expand its application.
Four types of coated films(DFT:300 um) such as pure zinc, pure aluminum and two Al-Zn alloy (Al:Zn=85:15
and Al:Zn=95:5) onto the carbon steel (SS401) were prepared with arc spray, and the corrosion behavior of
their samples were evaluated by electrochemical method in this study. Pure aluminum sample showed high corrosion
resistance behavior exposed to sea water solution and pure zinc and alloy (Al:Zn=95:5) samples followed pure
aluminum sample. The other alloy(Al:Zn=85:15) so called galvalume coated onto the carbon steel ranks the 4th
corrosion resistance in this study. The results of porosity ratio of those samples by observation are well matched

with the electrochemical data.

Keywords : thermal spray, corrosion resistance, electrochemical methods, galvarium, pitting , porosity ratio
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Table 1. Surface pre-treatment and spray condition

Surface Pre-treatment

Metal Blasting(¢) Pres. Anchor
S8401 stee?u};aﬁllr;mm kg/7cm2 50 ~70um
Wire Arc Spray Condition
Air press. Spray Flame | Part. Ad.h’
(kg/cmz) Vi A distance(mm) Tenn}p - | speed ratlp

(C) | (m/s) | (psi)
6~7 32 1300| 150~200 4,100 400 | 8,000

Table 2. Coating films with the variation of Al and Zn content

Kin(is();ﬁfnzp ray Remark
A 300 Al : 100%, DFT : 300um
Z 300 Zn : 100%, DFT : 300um
A15Z 300 Al : Zn = 85 : 15, DFT : 300pum
A5Z 300 Al : Zn = 95 : 5, DFT : 300um
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Fig. 1. Time dependence of corrosion potential of samples exposed
to seawater solution.
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Fig. 2. Polarization curves of samples in seawater solution.
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Fig. 3. Comparison of corrosion current densities obtained by
Tafel fitting method from polarization curves.
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Fig. 4. Bode plot of samples exposed to seawater solution.
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Fig. 5. Cyclic voltammogram of samples after first sweeping
in seawater solution.
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