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Unusual Surface Color on the Tin Free Steel
Katsuyoshi YOSHIDA, Akikira SUZUKI,
Kazuyuki Do1, and Katsutoshi ARAI
Synopsis:

It has been shown by the electron microscope that the unusual surface color which occurs sometimes
on the TFS is caused by small projections of deposited metallic chromium.

As the upper layer of the cathode film of the chromium plating is easily soluble into the electrolyte,
small local defects of the cathode film are produced by dissolution when the steel strip runs from one
plating cell to the following cell, because plating current is not applied between the plating cells. The
metallic chromium deposition in the next plating cell occurs preferentially at the site of the local defects
and forms the projections there.

This theory agrees well with authors study on the cathode film that the metallic chromium deposits
not from the cathode film but chromium complexes by penetrating the cathode film and reaching strip
surface.

Low current density pretreatment in each plating cell is effective for the prevention of the unusual

color on the surface.
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Fig. 1. Rapid washing cell.
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Photo. 1. Electron microscopy of surface. (x10000)
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Table 1. Experiments of surface color to
various model processes.
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Fig. 2. Relationship between the depth and the
composition of the cathode film.
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Fig. 3. Schematic representation of the process
causing unusual surface color tone.
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Table 2. Influence of current density on surface
color tone in the case of two steps plating.

1st Plating Current stop | 2nd Plating | Surface

( Aldm 1sec)| time ( sec)| ( Aldm 1sec)| color tone
70 10 70 Deep blue
60 10 60 Blue
50 10 50 Light blue
40 10 40 Pale
30 10 30 Good
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