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The Effect of Pore Structure on Corrosion Resistance of
Porous Ti
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Abstract: Open-pore Ti foam with porosity of <70 vol.% and average pore size of <500 um were prepared by
powder metallurgy method using polymethyl methacrylate (PMMA) as space holder. The results show that
the corrosion resistance of porous Ti exhibits much higher than 316L stainless steel, and less than solid Ti in 1
M NaOH solution and 0.1 M H,SO4 solution. With increasing porosity and decreasing pore size, the corro-
sion resistance of porous Ti reduces. Porous Ti takes different cathodic polarization behavior from ac-
tive-passive transition to spontaneously passivation in 1 M NaOH solution, while spontancously passivation
in 0.1 M H,SO4 solution.
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Figure 1. Microstructure of porous Ti with 300 um average pore
size and the porosity of (a) 48 vol.%, (b) 60 vol.%.
1. FHFLEH 300 pm B% FLERIEH
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Figure 2. Microstructure of porous Ti with 50 vol.% porosity and
average pore size of (a) 250 um, (b) 370 um.
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Figure 3. Effect of pore size on (a) cyclic voltammograms and (b)
cathodic polarization curves of porous Tiin 1 M NaOH solution.
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Figure 4. Effect of porosity on (a) cyclic voltammograms and (b)
cathodic polarization curves of porous Ti in 1 M NaOH solution.
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Figure 5. Effect of pore size on (a) cyclic voltammograms and (b)

cathodic polarization curves of porous Ti in 0.1 M H,SO, solution.
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Figure 6. Effect of porosity on (a) cyclic voltammograms and (b)
cathodic polarization curves of porous Ti in 0.1 M H,SO,solution.
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Figure 7. The cyclic voltammograms of porous Ti with 52 vol.%
porosity, 316L stainless steel and solid Ti in (a) 1 M NaOH and (b)
0.1 M H,SQO, solution.
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