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Fig.1 Principle diagram of hydrogen evaluation test
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Fig.2 Surface morphologies of NaMgF; film with different processing time: (a) 1 min, (b) 5 min, (c) 10 min, and (d) 20 min
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Fig.3 Surface morphologies and EDS spectra of NaMgF; film under different processing conditions: (a, b) 80 °C, with TUCM; (c, d)
85 ‘C, with TUCM,; (e) 80 °C, without ultrasonic
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Fig.4 Effect of immersion time on color change time
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Fig.5 Potentiodynamic polarization curves (a) and Nyquist plots
(b) of magnesium alloy and NaMgF; films in SBF at
37 C
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Formation Mechanism and Bio-corrosion Properties of NaMgF; Film Fabricated by
Temperature and Ultrasonic Coupling Method

Fang Xinxian™?, Zhang Xiaobo'?, Ba Zhixin"?, Wang Zhangzhong™?, Wang Qiang®
(1. Jiangsu Key Laboratory of Advanced Structural Materials and Application Technology, Nanjing 211167, China)
(2. Nanjing Institute of Technology, Nanjing 211167, China)
(3. Jiangsu Konsung Equipment Co., Ltd, Danyang 212300, China)

Abstract: The NaMgFs films were fabricated on the surface of Mg-Gd-Zn-Zr magnesium alloy by TUCM (temperature and ultrasonic
coupling method). Their corrosion properties were evaluated by dripping tests, electrochemical tests and hydrogen evaluation tests. The
microstructure and chemical composition of NaMgF; films were analyzed by SEM and EDS, respectively. The results show that the
NaMgF; particles formed by TUCM are fine. The color change time of the NaMgF; films increases with increasing the processing time.
Their capacitive reactance arc radius and impedance value are obviously greater than those of magnesium alloy, while their corrosion
current density and average hydrogen evolution rate are significantly smaller than those of magnesium alloy in SBF. The NaMgF; film
promotes the deposition of Ca and P on the surface of magnesium alloy in the SBF. The new complex film of fluoride and phosphate
formed by the corrosion of NaMgFs film in the SBF will continue to protect the magnesium alloy from corrosion.

Key words: NaMgFs; film; simulated body fluid; magnesium alloy; hydrogen evolution rate; corrosion mechanism
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