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Synopsis:

As a result of extensive study, a new Zn (under layer)/Mn (top layer) coated steel sheet having
excellent corrosion resistance, formability and weldability has been developed. The corrosion resistance
of this dual coating is superior to those of other single layer coatings or alloy coatings especially in

the environment of salt water.

The layers of Zn and Mn, being electrochemically baser than steel, protect the steel substrate
effectively. Besides it has been confirmed that the corrosion products of Mn form a sort of film which

acts as a protective barrier.
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Fig. 1. Electrodeposited binary alloys obtained from aqueous solutionD.
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Fig. 2. Combination of two-layer plating
investigated.
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Fig. 3. Corrosion resistivity of Mn, Zn and Zn/
Mn electroplated on steel sheet.
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Fig. 5. Changes of corrosion potential in 5% NaCl by salt spray test.
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Fig. 6. Variations of coating weight by salt
spray test.

DY & K 8 mg/m2-h L RS TEL, Mn Bo
HRECONT Zn BOREPEESD E Mo JBORAMR
ERHEIGEL %, Zn BORAEED Zn BEDOX
DFE EHNTLENCEL, MHIhEREEE L
01v5.:@h&%%@%%@%&?%é%@ﬁ%ﬁ
BEHIFNCIEE X h, T hMEESE R TWA. &
DX 5K Mn L0 Zn PEAEER T LHH T

[0zm

SE

22 <

FLVWHREZREEL TV A503HLNTHY, “hET
DEKICHENET» OE 2 CLAEBEN L EBbh 5.

44 BAEBRPTEULEELERYORE
ENFTHERTELZ EMD, Zn/Mn Z@DHOXIC

BWTIE, Zn $ 100 Mn O&BEFVHBEICEE Ly

Table 1. Identification by X-ray diffraction of
corrosion products formed on Zn and
Mn in salt spray atomosphere.

Zn plated steel | ZnCl2+4Zn(OH)., Zn0O, 2ZnC0,5-3Zn(0OH).

Mn plated steel Mn304(T'anoa). MnCOs, Y‘MnOOH
Steel Fes04, 2-FeOOH, B3-FeOOH, 7-FeOOH

/Defect of electrodeposited layer

jé Mn i "\ Oxide layer

Steel base metal

e,

Fig. 7. Cross-section of Zn/Mn electroplated
steel sheet.

Fe

Photo. 1. XMA images of the specimen strained by 209, and salt spray tested for 200 h.
—Zn (10g /m2) /Mn (10 g /m?) electroplated steel sheet—
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Photo. 2. XMA analysis after salt spray test (200h) of 209 strained area by Instron

type testing machine.

—Zn (10g /m2)/Mn (10g /m?) electroplated steel sheet—
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