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Epitaxial Growth of Zn and Zn-Ni Electrodeposits on Steel Sheets
Akira SEKI and Kazuhito KAMEI
Synopsis :

The crystallographic aspects of zinc and zinc- mckel alloy electrodeposits on steel sheets have been
studied by means of transmission electron microscopy (TEM) and O-lattice theory. TEM observation
shows that the pure zinc and zinc-nickel hcp 7-phase electrodeposits grow epitaxially on @-iron substrate

with Burgers' orientation relationship.

increase of Ni content changes the dimensions of a-axis and c-axis.
parallel relationship between the zinc-nickel 7-phase and the substrate.

interpreted in terms of O-lattice theory.
Key words : electrodeposition ; interface; zinc;
orientation ; epitaxial growth.
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O-lattice theory predicts this relationship for 7-phase while the

TEM observation shows the cube-cube
This relationship can be also

O-lattice theory; crystallography; epitaxy;
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Table 1. Epitaxy of hep/bce metal pairs predicted
by O-lattice theory. BG denotes Burcekrs align-
ment and PS denotes Prrscu-Scrraver alignment.

Fe [Cr|V |Mo|W |Nb[Ta|Li|{Na|Eu|Ba] K [Rb|Cs

Be
Co
Zn

PS

Mg PS PS
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Fig. 1. Effects of the current density on the Ni

content in the deposits as a function of the Ni%?*
content in the plating bath.
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Fig. 2. Variations of the 7-phase lattice con-
stants with Ni content.
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(a) bright field image, (b) dark field image and (c) selected area electron diffraction pattern of pure Zn. (d) bright field
image, (e) dark field image and (f) selected area electron diffraction pattern of Zn-5.6 at%Ni alloy.
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Fig. 3. X-ray diffraction pattern showing intense
330, 411 peak of electrodeposits.
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Epitaxial nucleation of 7-phase on ferrite substrates.
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(a) dark field image using 112y reflection, (b) selected area electron diffraction pattern and (c) its schematic representation.

Photo. 2. TEM micrographs showing the epitaxial growth of 7-phase on a steel foil.
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(a) Pure Zn (b) Zn-5.6 at%Ni
Fig. 4. The stereographic analyses of Photo. 1.
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Fig. 6. Prediction of epitaxy based on log I Tl
criterion.
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