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Effects of the Surface Characteristics on A Green Pellet Motion on the
Roller Screen, DEM Approach

Roya Saidi, Fakhreddin Ashrafizadeh, Keyvan Raeissi, Mahshid Kharaziha

Department of Materials Engineering, Isfahan University of Technology, Isfahan 8415683111, Iran
(Received 15 June 2020, accepted 14 September 2020)

Abstract

In this study, zinc oxide coating was applied on Ti6Al4V alloy using electrodeposition technique from a solution containing
zinc nitrate salt at the concentrations of 0.1, 0.2, 0.3, and 0.4 M. Coatings were produced at a constant potential of -1.2 V vs
Ag/AQCI 343K and the effect of bath concentration on crystallographic texture, morphology and chemical composition of the
coating was investigated. For this purpose, microstructures were studied by scanning electron microscopy and phase structure
and texture of the coatings were evaluated using peak intensities from the X-ray diffraction patterns. The results of current-
time transients were used to verify the electrochemical aspects of the electrodeposition. The results showed that with
increasing zinc ions concentration in the deposition bath, the surface morphology of zinc oxide coatings changes from worm-
like to plate-like. From X-ray diffraction patterns, it was cleared that in the baths with 0.1 and 0.2 M zinc ions, preferred
grain orientation of zinc oxide coatings is (10.0) polygonal planes and with increasing the zinc ions concentration to 0.3 and
0.4 M, it changes to (00.2) basal planes. Zinc nitrate was also present in the coatings obtained in baths containing 0.3 and 0.4
M zinc ions. Theresults of current-time transients illustrated that the deposition current decreased as the concentration of zinc
ions increases in the deposition bath. This leads to low-thickness coatings in the baths with higher zinc ions concentrations.
Comparing the potentiostatic current-time transients with Scharifker—Hills nucleation models indicated that the progressive
nucleation of zinc oxide was governed at all zinc concentrations.

Keywords: Electrodeposition; Zinc oxide; Nucleation; Surface morphology; Ti6Al4V alloy.
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