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Effects of technological parameters on
morphology and texture of high speed galvanized coatings

GU Xun-lei, SHAN Yu-qiao, LIU Chang-sheng

(Key Laboratory for Anisotropy and Texture of Materials, Ministry of Education,
Northeastern University, Shenyang 110004, China)

Abstract: The zinc was electrodeposited on the interstitial free (IF) steel plate by the simulation equipment of gravity
method high speed galvanization. The influences of current density and velocity of steel plate on the morphology and
texture of zinc coatings were investigated. The results show that the zinc platelets are tilted with respect to the substrate
surface compactly. The increase of current density (20-60 A/dm?) results in the decrease of intensities of the {10.3} and
{10.4} pyramidal texture and the increase of the intensity of the {00.2} basal texture. The application of high current
density, 50 A/dm? or higher, can lead to the existence of nodule. The increase of the steel plate velocity (1-3 m/s) results
in the dense coating and the decrease of intensity of the {00.2} texture, but do not affect the intensity of the pyramidal
texture obviously.
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Fig.1 Schematic diagram of simulation equipment of gravity

method high speed galvanization
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Fig.2 Morphologies of zinc coatings at different electroplate technologies and current densities: (a) Conventional galvanized at

1 A/dm?; (b) Gravity method galvanized at 20 A/dm? (c) Gravity method galvanized at 30 A/dm?; (d) Gravity method galvanized at
40 A/dm?; (e) Gravity method galvanized at 50 A/dm?; (f) Gravity method galvanized at 60 A/dm>
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Fig.3 Cryogenic fracture of zinc coatings at initial deposit stage (a) and schematic diagram of growth direction of platelets (b)
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Fig.4 Morphologies of zinc coatings at 40 A/dm’ and steel
plate velocities of 1 m/s(a), 2 m/s(b) and 3 m/s(c)
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Fig.5 Texture coefficients of crystal planes of zinc coatings
with  different electroplate technologies (conventional
galvanization at 1 A/dm” and gravity method galvanization at

20 A/dm®)
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Fig.6 Texture coefficients of crystal planes of zinc coatings at

different current densities
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Fig.7 Texture coefficients of crystal planes of zinc coatings at

different steel plate velocities
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