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Table 1 Settlement of electric and electrolyte parameters

Forward Negative ~ Time/ Frequency/ Electrolyte
voltage/V  voltage/V min Hz
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430 140 15 200 NaOH
250 Na,EDTA
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Fig.1 Relation curve of the frequency vs the oxide film

thickness
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Fig.2  Surface morphologies of oxide films under different

frequencies: (a) low magnification under 300 Hz, (b)
high magnification under 300 Hz, and (c) high

magnification under 100 Hz
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Fig.3 Cross-sectional morphologies of oxide films under different frequencies: (a) low magnification under 300 Hz, (b) high

magnification under 300 Hz, and (c) high magnification under 100 Hz
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Fig.4 Relation curve of the frequency vs the permeation

reduction factor of oxide films
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Fig.5 Cross-sectional morphology of ZrH;gs sample treated by
MAO under 300 Hz after the experiment of vacuum

dehydrogenation
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Fig.6 XRD patterns of oxide coatings under different

frequencies
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Table 2 Quantitative analysis result of phases through

JADE®G6.5
Content, w/%
Phase
100Hz 150Hz 200 Hz 250 Hz 300 Hz
M-ZrO, 98.1 80.8 85.2 82.5 83.6
T-ZrO1 gs 1.9 19.2 14.8 17.5 16.4
3 &
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Effect of Frequency on MAO Film on the Surface of ZrH; g under Constant-Voltage
Mode

Wang Zhigang, Chen Weidong, Yan Shufang, Fan Xiujuan
(Inner Mongolia University of Technology, Hohhot 010051, China)

Abstract: Micro-arc oxidation (MAO) process was conducted on ZrH; g in an electrolyte composed of NasP;010 under the constant voltage
mode. The influence of frequency on thickness, phase structure, cross-section morphology and the hydrogen resistance performance of
coatings were investigated. The surface and cross-sectional morphologies, phase structure of the coatings and film thickness were
characterized by scanning election microscopy (SEM) and X-ray diffraction (XRD). Hydrogen resistance performance was evaluated by
vacuum dehydrogenation. The results show that the thickness of coatings on ZrH g decreases from about 50 pm to 45 um with the increase
of frequency. The increase of frequency can enhance the density of coating effectively. Besides, the change of frequency has no obvious
influence on the coating phase structure, and the coating is mainly composed of M-ZrO;, and T-ZrO;gs, and the amount of M-ZrO,
accounts for more than 80%. The increase of frequency can improve the hydrogen resistance of the ceramic coating, and the PRF
(permeation reduction factor) value reaches up to 10.8 when the frequency increases to 300 Hz.

Key words: zirconium hydride; micro-arc oxidation; frequency; hydrogen resistance performance
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