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Creation of composition-modulated Zn-based composite films electrodeposited on
steel sheets for next generation high corrosion resistance
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Zn Zr composite deposited films were produced by each electrolysis method
from an insoluble particle-free solution containing Zr02+ ions, and the micro structure and
corrosion resistance were investigated. In constant electrolysis, the deposits containing Zr
compounds became coarse and un-uniform, while in double pulse electrolysis which the electrolysis
was repeated at high and low current densities, the fine-particle deposits containing Zr compounds
were observed. Although Zr compounds were usually concentrated at the upper regions of the films,
regardless of the electrolysis method, they have co-deposited with Zn even in the inner regions
under double-pulse electrolysis. The corrosion current density in 3 mass% NaCl solution is the
smallest for the films produced by double-pulse electrolysis. This can be attributed to the
suppression of the reduction reaction of dissolved oxygen due to increase in surface coverage of Zr
compound.
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