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Abstract 1 7362 6

The purpose of this thesis work was to develop the electropolishing technique of 316L
stainless steel implant devices, replacing sulfuric acid in electrolyte by organic acid, citric acid
which was environmental friendly technology. The 6 experimental parameters were 1) citric acid
concentration (15, 25, 35, 45, 55, 65, 75 and 85% by weight), 2) temperatures (65, 75 and 85 °C),
3) current density (0.1, 0.3, 0.5 and 0.7 A./cmz), 4) polishing times (1, 2, 3,4, 5,6, 7, 8 and 9
minutes), 5) effect of citric acid and orthophosphoric acid in electrolytic mixture of 55% by
weight of citric acid : 85% by weight of orthophosphoric acid : 100% by weight of glycerol in the
volumetric ratio of (2.0:7.0:1.0), (2.5:6.5:1.0), (3.0:6.0:1.0), (4.0:5.0:1.0), (5.0:4.0:1.0) and 6)
effect of glycerol in electrolytic mixture (6.0:3.0:1.0), (2.0:6.0:2.0) ,(2.0:5.0:3.0), (2.0:4.0:4.0)
and (3.0:3.0:4.0). The electropolished samples were examined for roughness and corrosion
resistance using cyclic potentiodynamic polarization method following ASTM F 2129. The
results showed that sulfuric acid could be replaced by citric acid and the best electropolishing
condition was with the electrolytric mixture of 2.5 part of 55% by weight citric acid : 6.5 part of
85% by weight orthophosphoric acid : 2.5 part of 100% by weight glycerol at 85 °C temperature,
0.5 A/ cm2, current density and 6 minutes polishing time. The resulting electropolished sample
showed 0.10 pm average roughness, R,, 0.73 pum maximum roughness, R _, 834.05 mV
breakdown potential, E, and 755.56 mV repassivation potential range, E,E,.
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