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Localized Dissolution of Zn—Al Alloy Coated Steel in Neutral Solution with C1~ by Photon Rupture Method

Masatoshi SAKAIRI, Kazuma ITABASHI, Yoshiyuki UTIDA and Hideaki TAKAHASHI

Synopsis : A photon rupture method, film removal by a focused one pulse of pulsed Nd-YAG laser beam irradiation, has been applied to investigate

initial stage of localized dissolution of Zn and Zn-Al alloy coated steels, which were formed nitrocellulose films as a protective film, in

0.5 kmol m™* H;B0O;~0.05 kmol m~* Na,B,0, ( pH=7.4 ) with 0.01 kmol m*

chloride ions. This method can remove oxide films and nitro-

cellulose films on coated layer by laser ablation without any contamination from film removing tools, and the removing speed is extremely

high. At low applied potentials, all samples reformed oxide film after films were removed by this method. The oxide film formation kinetics

follows on inverse logarithmic law in agreement with Cabrera-Mott theory. However, as increasing applied potential, after some period, local-

ized dissolution occur at nitrocellulose films were removed area. The peak currents of Zn—5mass%Al coated steel specimens were larger than

those of Zn and Zn—-5mass%Al coated specimens. This result suggest that high aluminum containing coated layer does not show good corro-

sion resistance in frequently oxide film removal environments.

Key words : localized dissolution; Zn—Al alloy coated steels; chloride ions; photon rupture method.
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Fig. 1. Polarization curves of coated steels in 0.5 kmolm >

H,B0O,-0.05kmolm™> Na,B,0, solutions with
0.01 kmol m ™ NaCl.
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Fig. 2. Change in current with time of Zn coated steels
after laser irradiation at constant potential in
0.5 kmol m ™~ H;B0,-0.05 kmol m~* Na,B,0, solu-

tions with 0.01 kmol m ™3 NaCl.

0.1k
<
S
= [
£ 001
Q r
E
8 b
0.001 £
0.000] b—sermad vt
0.1 I 10 100 1000
Time, ¢t/ ms

Fig. 3. Change in current with time of Zn—S5mass%Al
coated steels after laser irradiation at constant
potential in 0.5kmolm™* H,BO,~0.05kmolm *
Na,B,0, solutions with 0.01 kmolm~* NaCl.
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Fig. 4. Change in current with time of Zn—55mass%Al
coated steels after laser irradiation at constant
potential in 0.5kmolm™ H,;B0;-0.05kmolm™’
Na,B,0, solutions with 0.01 kmol m~> NaCl.
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Fig. 5. CSLM images of Zn coated steel after laser irradia-
tion test at £, =—750mV.
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Fig. 6. CSLM images contrast, (a) and 3D, (b) of
Zn-5mass%Al coated steel after laser irradiation at
E,=—650mV.
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Fig. 8. Change in peak current with E, after laser irradia-
tion.
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Fig. 9. Schematic drawing of interface structure change

sequence of oxide film formation after laser irradi-
ation.
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Fig. 10. Schematic drawing of potential energy change at
the metal and oxide interface.
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