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ABSTRACT A12O3 coating with a thickness of 40 μm was produced on a stainless steel substrate by
cathodic plasma liquid deposition (CPLD). The influence of current density on the phase compositions and
microstructures of the coating was investigated, and the growth mechanism of the coating was analyzed.
The coating was composed of α–Al2O3 and γ–A12O3. The content of α–Al2O3 increased with increasing
current density, which amounts to 86% for current density 8 A/dm2. The coating surface was coarse and
porous, and more big grains and fewer pores present on the surface with increasing current density. Fe in
the substrate do not come into coatings, and Al and O decrease from the substrate to the coating surface.
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Fig.1 Curves for voltage vs. time under different

electrolyte concentration (a) low concentra-

tion; (b) middle concentration; (c) high con-

centration

Z 2 VUWSTXeX[U\Y XRD VY

Fig.2 XRD patterns of coatings obtained under dif-

ferent current density

(a) 8 A/dm2; (b) 6 A/dm2; (c) 4 A/dm2
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Fig.3 Scanning electron microscope (SEM) pho-

tographs of coatings obtained under different

current density (a) 4 A/dm2; (b) 6 A/dm2; (c)

8 A/dm2
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Fig.4 SEM photographs of cross–section
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Table 1 EDS analysis of the coating at different lo-

cation in fig.4 (mass fraction, %)

Element a b c

O 34.97 42.23 44.63

Al 61.70 56.81 54.59

Fe 03.33 00.96 00.78
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