$ & $A Tetsuto-Hagané Vol. 89 (2003) No. 1

Zn-11%Al-3%Mg-0.2%Si & - % SRR D & 14

HA RS - Bia

Mk BE* - i

FFR* - AW ME* - FY
%2*5

_.% *4
- BTER BRfR

The Corrosion Resistance of Zn—11%A1-3%Mg—0.2%Si Hot-dip Galvanized Steel Sheet

Yasuhide MORIMOTO, Masao KUROSAKI, Kazuhiko HONDA, Kazumi NISHIMURA,
Satoru TANAKA, Akira TAKAHASHI and Hidetoshi SHINDO

Synopsis : For the improvement on corrosion resistance of Zn—-5mass%-0.1mass%Mg hot-dip galvanized steel sheet, it was investigated that the influ-

ence of Al and Mg contents and Si addition in coating on the corrosion resistance of the coating.

It was found that the corrosion resistance of Zn—11mass%Al-3mass%Mg-0.2mass%Si galvanized steel sheet is more than 5 times superi-

or to Zn—-5mass%Al-0.1mass%Mg galvanized steel sheet in the corrosion loss after the SST, and also superior to that in the outdoor exposure

test.

According to the polarization measurements in the Smass% NaCl solution, further additions of Al, Mg and Si in the Zn—5mass%Al—
0.1mass%Mg coating decreased the both anode and cathode currents. This effect is regarded as one of reasons of enhancement of corrosion

resistance in the SST.

It is supposed that the increased polarization is related to the thickness and stability of basic zinc chloride as the corrosion product formed

on the Zn—11%A1-3%Mg-0.2%Si coating.
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Fig. 1. Effect of Al addition to the coating on corrosion

resistance. (After the 500 h SST)
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Fig. 2. Effect of Mg addition to the coating on corrosion

resistance. (After the 500 h SST)
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Fig. 3. Effect of Si addition to the coating on corrosion re-
sistance. (After the S00h SST)
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Fig. 5. Cross-sectional image of Zn—11%Al1-3%Mg-0.2%Si
coating. a: SE image, b: Zn c: Mg d: Al
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Fig. 4. The appearance of specimens after the 500h SST. A: Zn—5%Al-0.1%Mg, B: Zn-11%Al-3%Mg, C: Zn-11%Al-3%Mg—
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Fig. 6. Polarization curves of the specimens after the im-
mersion in 5% NaCl solution for 3 h.
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Fig. 7. GDS depth profile of Zn—11%Al1-3%Mg—0.2%S:i after the 24 h SST.
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Fig. 8. Surface SE images of the specimens after the 24h SST. a:

3%Mg-0.2%8i.
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Fig. 9. The appearance of outdoors exposed specimens at
Okinawa for 1.5 years. A: Zn-5%Al1-0.1%Mg, B:
Zn—-11%Al-3%Mg—0.2%S:i.
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Fig. 10. XRD intensity of corrosion products after out-
doors exposed at Okinawa for 1.5 years.
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