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Corrosion Resistance and Paintability of Zn-Mn Alloy

Plated Steel Sheets

Takayuki URAKAWA, Masaru SAGIYAMA, Takeshi ADANIYA and Tomihiro HARA

Synopsis :

Strong interest has been focussed on corrosion—resistant steel by automobile industries to protect auto

bodies from corrosion.

To meet the requirements for corrosion-resistant steel, Zn—Mn alloy electroplated steel has been newly

developed.

Zn~Mn alloys are electrodeposited on the steel sheet from a citric bath consisting of zinc sulfate, manganese

sulfate and sodium citrate,

Corrosion resistance of steel plated with Zn-Mn alloy without painting increased prominently in the
range above 20 wt%, Mn content, and time to no red rust occurred on the steel plated with 20 g/m? Zn-Mn
alloy up to 1000 h, when Mn content in deposit was more than 40 wt%, or more.

This behavior of corrosion resistance without painting are correlated with crystal structures of Zn-Mn
alloy ; y~Mn, manganese solid solution of tetragonal structure, enhances corrosion resistance without paint-
ing. The good corrosion resistance results from y—Mn,O;, corrosion product of Mn, which acts as pro-

tective barrier.

Moreover, as steel plated with Zn-Mn alloy also affords good corrosion resistance after painting, wet
adhesion of paint and anti—cratering property, it is possible to use this plated steel sheet for automotive

body panels.
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Fig. 1. X-ray diffraction patterns of electrodepo-
sited Zn-Mn Alloys. Traget : Cu.
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Fig. 2. Phase diagram of Zn-Mn system
_ (Smithells Metals Reference Book™).
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Fig. 3. Phase composition of electro-
deposited Zn-Mn alloy.
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Photo. 1. SEM micrographs of electrodeposited Zn-Mn alloys.
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Fig. 4. Relation between Mn content and time
to red rust occurrence in salt spray test.

Photo. 2. SEM micrographs for corroded Zn-Mn
alloy by salt spray test. (500h) Mn content :
53 wtog.
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Fig. 5. Corrosion potential of Zn-Mn alloy
plated steel sheets; (a) : as plated (b) : after
SST (96h).
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Photo. 3. Appearance of 3 coat painted panels
chipped by Gravelometer after salt spray test.
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Photo. 4. Appearance of 3-coat painted panels after wet adhesion test.
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Fig. 12. X-ray diffraction of phosphate films.
Target : Cu, Phosphating : Bt 3030.
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