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Morphology of Electrodeposited Zinc—Cobalt Binary Alloys

Katsuhiko HAYASHI, Zennosuke TANAKA and Kazuo KoONDO

Synopsis : Zinc—cobalt electrodeposited steel sheet is adopted for automobile bodies for its high corrosion resistance with small cobalt content. This de-
posit exhibits fine grains and its refinement mechanism has been discussed. The deposits of various zinc contents have been prepared gal-

vanostatically from sulfate baths and examined by SEM and FESEM. The single n-phase of 99.7 at% zinc exhibits morphology of hexagonal

columnar crystal having triangular pyramidal shape with the 1-phase plates stacking in the direction of c-axis. At 99.2 at% zinc, finer hexag-

onal crystals with the same orientation form on the {10-0}

n Of this hexagonal columnar crystals. With the decrease of zinc content to

98.2at% zinc these finer hexagonal crystals form in between the larger hexagonal columnar crystals with random orientation. The y,-phase

forms in addition to the 7-phase. With further decrease of zinc content to 93.4 at% zinc, larger hexagonal columnar crystals disappears, and

the entire deposits become finer hexagonal crystals. The y-phase forms in addition to the 7/y,-phase.
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Table 1. Bath composition.
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Table 2. Condition of electrodeposition.

pH 2.0
Bath temperature 323K
Current density 5000 A/m*
Plating time 60s
Stirring rate 13.3r.p.s.
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Fig. 1. Typical morphologies of zi
(a) 99.7 at%zinc. (b) 99.2
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nc—cobalt alloy electrodeposits.
t% zinc. (c) 98.2 at% zinc. (d) 93.4 at% zinc.
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Fig. 2. X-ray diffraction patterns of zinc—cobalt alloy elec-
trodeposits.
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Fig. 3. c¢/a ratios of n-phase calculated from Fig. 2.

b

Fig. 4. Morphologies of zinc—cobalt alloy electrodeposits of type A.
(a) Viewed with tilted angle of 0°. (b) Viewed with tilted angle of 41.0°.
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Fig. 5. Morphologies of electrodeposits of type C.
(a) Low magnification. (b) Coarser grains. (c) Finer grains.

Fig. 6. Fractured surface of zinc—cobalt alloy electrodeposits of type C.
(a) Coarser grains. (b) Finer grains.
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