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Development of High Speed Black Electroplating Process

Katsushi SAITO, Yujiro MIYAUCHI and Kazumi SHIBATA

Synopsis :

High speed black electroplating process was developed. The black coatings are deposited on cathode

surface by electrolysis in acid solution containing Zn?t, Ni?t, Cr*t and No,™.

obtain the black surface is only 2X10° C/m’.

Quantity of electricity to

The black coatings are mainly composed of hydrated oxides, metallic Zn and Zn-Ni alloy.

The blacked Zn-Ni alloy plated steel sheet with chromate and resin coat has excellent properties, for
example, scratch resistance, corossion resistance and weldability.
Key words : electroplating; black electroplating ; zinc nickel alloy plating; nickel ion; zinc ion; nitrate ion;

weldablity.
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Fig. 1. Schematic diagram of the vertical cell.
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Fig. 2. Effect of Zn?*
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Fig. 3. Effect of NO3~ concentration in electro-
lyte on lightness value.
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a) Zn-Ni plated steel L =52
SEM observation of the black plated Zn-Ni alloy plating.
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Fig. 5. Relation between various ions and light-
ness value of the black coatings.
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Fig. 6. Effect of Cr®t added to the black electro-
lyte on corrosion resistance.
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Fig. 7. Codeposition of chromium compounds with
the black coating.
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Fig. 8. Cr®" ion effect on lightness value.
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Photo. 2. Effect of Cr** and P30, on surface morphology of the black coating.
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Photo. 3. Ni, Cr and P distribution of the black coatings by CMA.
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Fig. 9. Relation between current density and

lightness value of the black coating with resin coat.
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Fig. 10. Dynamic electrolytic cell.
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Fig. 11. Effect of current density on lightness

value of the black coatings with resin coat.
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Fig. 12. Effect of current density on Ni content in
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Fig. 13. Relation between Ni content and light-
ness value of the black coatings. )
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Fig. 14. The X-ray analysis of the black coating
on steel.
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Fig. 17. Influence of the black coating on couple
current between various coupled steel sheets.
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Fig. 18. Relation between scratch resistance and
hardness of the base metal.
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Fig. 19. Suitable current range of the black
plated Zn-Ni plated steel sheet with chromate and
resin.
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Photo. 4. The black coat-
ing surface morphology by

FE-SEM.
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Fig. 20. Influence of NO3;~ on polarization curves
of steel in solution containing various ion.
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Fig. 21. Relation between NaNOj; concentration
and quantity of electricity.
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