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Effect of Pure Magnesium Ultrasonic Micro—arc Oxidation — HF —Na,SiO;

Compounded Treatment on the Bio-coating
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(Key Laboratory of Biomedical Materials of Heilongjiang Province Colleges, Jiamusi University, Jiamusi

154007, Heilongjiang)

Abstract: To regulate and control the degradate rate and bioactivity of pure magnesium micro-arc oxidation
bio—coating, the pure magnesium micro—arc oxidation film was treated by using Na, SiO; and HF —Na, SiO; ,
respectively, and detected by using a scanning electron microscope (SEM), X-ray diffraction (XRD), coating
adhesion automatic scratch tester, pin disc tribometer and electrochemical corrosion workstations, to study the
effect of aftertreatment on the organizational structure and properties of micro—arc oxidation film. The results
show that the surface pore is reduced, new phase SiO, generates, and the MgSiO; phase with good biocompat-
ibility also increases after the two types of aftertreatments. Additionally, HF-Na, SiO; treatment also gener-
ates a new phase MgF, with good biocompatibility. The coating with HF-Na, SiO; treatment is more uniform
and compact than that of the coating with Na,SiO; treatment and pores filled better. Coatings combine well

with the magnesium substrate after the two aftertreatments, and the corrosion resistance had improved.
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Fig. 1 Surface morphologies of the coatings with different treatment processes
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Fig. 2 Cross section morphologies of the coatings with different treatment processes
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Fig. 3 Line scan of sections of the coatings with different treatment processes
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Fig. 5 EDS analysis of the coatings with different treatment processes
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Treatment Euw/V  Iow/(107°A s cm™)
UMAO -1.517 2.135
UMAO- Na, SiO; -1.500 1. 934
UMAO-HF-Na, SiO;  -1.449 1. 260
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