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Fig.1  SEM images of surfaces of Cr coating prepared at different current densities: (a) 0.2 A/cm
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, (b) 0.3 A/cm
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, and (c) 0.4 A/cm
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Fig.2  SEM images of surfaces of Cr
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 coating fabricated at different current densities and oxidation temperatures 
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Fig.3  Relation between grain sizes of Cr
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 and heat-treated 

temperature for the samples prepared at different current 

densities 
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Fig.4  XRD patterns of Cr
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 coatings oxidized at different 
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Fig.5  SEM images of surfaces of Cr
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 coating oxidized at 700 z for different time: (a) 2 h, (b) 4 h, and (c) 6 h 
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Fig.6  SEM images of Cr coating cross section (a) and EDS line 

scanning of Cr
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 coating cross section (b) 
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Table 1  Times of heat impact resistance of Cr

2

O

3

 coatings 

prepared at different oxidation temperatures 
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Fig.7  Potentiodynamic polarization curve of specimens at 

different oxidation temperatures 
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Table 2  Potentiodynamic polarization parameters of 321 
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Fig.8  Hydrogen permeation curves of substrate and Cr
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Cr

2

O

3

 Coating as Tritium Permeation Barrier Prepared 

by Electroplating-High Temperature Oxidation 

 

Di Jiao, Wang Ya, Zhang Hang, Xue Lihong, Yan Youwei 

(State Key Laboratory of Materials Processing and Die and Mould Technology, 

Huazhong University of Science and Technology, Wuhan 430074, China) 

 

Abstract: Cr

2

O

3

 coating was prepared on the surface of 321 steel substrate by an electroplating-high temperature oxidation technique. The 

influences of oxidation temperature and oxidation time on the microstructure and surface morphology of the coating were investigated. The 

microstructures, elemental distribution and morphology of the coating were characterized by XRD, SEM and EDS. The corrosion 

resistance and hydrogen permeation resistance of the coating were also tested. The results show that the obtained Cr

2

O

3 

coating has tightly 

combined grains, uniform grain size of about 1 µm and low porosity when the current density is 0.3 A/cm

2

, the oxidation temperature is 

700 ºC, and the oxidation time is 4 h. The existence of a Cr-O transition layer between the Cr

2

O

3

 coating and the substrate enables the 

interfaces to bond tightly. And no holes, cracks and other defects are found in the interfaces. The coating exhibits good corrosion resistance 

(i=0.98×10

-4 

µA/cm

2

) and heat impact resistance (300 times), and the hydrogen permeation resistance increases by 10.5 times compared to 

the substrate. 

Key words: electroplating-high temperature oxidation; Cr

2

O

3 

coating; hydrogen permeation resistance 
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