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Corrosivity of Magnesium Alloy for Biological Usage by Microstructure Control
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In recent years, magnesium is promising as a material for medical devices
such as stents for a biological essential element. As applying magnesium alloy as a stent for
cardiovascular stenosis, suppressing the extremely fast corrosion rate is a pressing issue.
Therefore, in this research, it is regarded as a basic research, 1 investigation of surface
characteristics of materials, 2 grain size / strain (dislocation density), 3 effects of blood flow
on material corrosion, factors affecting corrosion rate it evaluated and showed the directionality
not to solve the problem.
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Table 2 Electro chemical measurement condition
Measuring method DC polarization measurement
Plotting method Tafel plot
Sample area[mm?2] 28 274
Electrolyte solution RPMI11640liquid
Scan rate[mV/min] 60
Sampling time[s] 0 5
Reference electrode Ag/Ag Cl
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Table 3 Specimen size of pure magnesium tube

Material Magﬁg:ium
Outer diameter D[mm] 6
Inner diameter d[mm] 4
Thickness 7[mm] |
Length L[mm] 60
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Table 4 Flow conditions simulating blood vessels
Flow G (b) (© (d)
Re 0 761.5 3000.0 5500.0
Flow rate[mL/min] 0 100.0 394.0 722.4
Table 5 Flow conditions used in flow field analysis
Fluid model Laminar, k-Epsilon
Velocity magnitude [m/s] |0.133, 0.958
Iteration [times] 300
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Fig. 2-3 Mass loss after 48h corrosion test Fig. 2-4 Measurement of corrosion product
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Fig. 2-6 Wall Shear Stress; (b)Streamiine, (d) Turbulent
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