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Abstract: The corrosion behaviors of pure Mg, AZ91D and Mg-Nd-Zn-Zr (JDBM) alloys in simulated body fluid (SBF)
were studied by the optical microscopy, scanning electron microscopy (SEM), hydrogen evolution test and
electrochemical technique. The results show that the average corrosion rate of JDBM or pure Mg is much lower than that
of AZ91D, and the surfaces of JDBM and pure Mg samples after immersion test are smooth, while the surface of AZ91D
sample show many conjoint deep pits. The potentiodynamic polarization, electrochemical impedance spectroscopy (EIS)
and hydrogen evolution tests also show that JDBM and pure Mg exhibit better corrosion resistance than AZ91D, while
the corrosion behavior of JDBM is similar to that of pure Mg. The JDBM alloy has excellent mechanical properties to
meet the requirements of implant biomaterials. And the JDBM alloy is a kind of promising magnesium alloy which is
suitable to be applied as degradable biomaterials.
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Table 1 Comparison of physical and mechanical properties of various implant materials with natural bonel™

Compressive yield Fracture toughness/

Material Density /(g-cm ) Elastic modulus/GPa i
strength/MPa (MPa-m )
Natural bone 1.8-2.1 3-20 130—-180 3-6
Magnesium 1.74-2.0 41-45 65—-100 15-40
Ti alloy 4.4-45 110-117 758—1 117 55-115
Co-Cr alloy 8.3-9.2 230 450-1 000 N/AD
Stainless steel 7.9-8.1 189-205 170-310 600
Synthetic hydroxyapatite 3.1 73-117 50-200 0.7

1) N/A: Not available.
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