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Effect of Anodizing Process Conditions on Surface Activation of Ti-6Al-7Nb Alloy
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Abstract : This study was performed to investigate whether the bioactivity of the anodized and hydrothermally
treated Ti-6Al-TNb alloy were affected by the process conditions of anodic oxidation. Anodizing was performed at a
current density of 5~50 mA/em?® in up to 240-300 V in electrolyte solutions containing DL-c-glycerophosphate(DL-
«-GP) and caleium acetate (CA). Hydrothermal treatment was done at 300°C for 2 hours to produce hydroxyapatite
{HA) for bioactivity. Bioactivity was evaluated from surface activation layer formed on the surfaces in a Hanks'
solution with pH 7.4 at 36.5°C for 30 days. The size of micropores and the thickness of oxide film were increased
by increasing the spark forming voltage, and more complex oxide layers were formed. HA crystals were obseived on
the anodic oxide film after hydrothermal treatiment at 300°C for 2 howrs. The anodic oxide films were composed of
strong anatase peak and rutile peak, and showed the increase in intensity of anatase peak after hydrothermal
treatment. When electrolyie composition, voltage and current density were increased, the deposited HA crystals
showed a fine shapes. Bioactivity in Hanks' solution was accelerated when the oxide films were composed of strong
anatase peak with rutile peak. Oxide layers selectively showed surface activity at the pertinent electrolyte
composition. When voltage and aunrent density were increased, the surface activity was increased. The amount of
Ca and P was inereased in surface having bicactivity in Hanks' solution.
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Table 1. Conditions of anodic oxidation in experiment group
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(b} " 10 " "
(c) " . " !
) " 50 " "
() 240 30 0.02 02
) 280 “ o "
() 196 “ " "
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) " " 0.02 04
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Fig. 1. SEM tmages of anodic oxide film{(a)~(j): conditions of Table 1),
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Fig. 2. Lire scanning analysis data of cross section{anodized films al experiment group (c)).
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Fig. 3. Varialions of anodizing time in expetiment group((2), (b}, (¢), (d}, (h), (i}, (i) : conditions of Table 1).

Ak 9 2% T 16e 2208 308 A vde 2o gaw 4

~
AEAE ALZ O, Ca P 68 TR 3.5-4 ume] Absjaler oR 32 ] HEdEel deld pewiste) o




120 UeH - FAZ -4 - 005 - WA - o]0

£

Fig. 4. SEM images of anodic axide film afler hydrothermal treatment for 2 hours((a)-(j): cenditions of Table 1).
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Fig. 5. XRD pattems of anodic oxide fitm after hydrothermal treatment for 2 hours((ay-(j): conditions of Table 1).
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Fig. 6. SEM images of hydrothermally-treated anadic oxide film after immerged in Hanks' solution for 30 days({a)~(j): conditicns of Table ).
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Fig. 7. XRD patterns of hydrothermally-treated anodic oxide film afler inmmerged in Hanks' solution for 30 days((a)~(}): conditions of Table 1).
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Fig. 8. XRD pattems of surface treated in experiment group (c). {a)
Ti-6AI-INb alloy, (b) anodic oxide film, (c) hydrothermaliy-treated
anodic oxide film for 2 hours, {d) hydrothermally-treated anodic
oxide film afler immerged in Hanks’ solution for 30 days.
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Table 2. Variations of thickness, pore size and roughness in
anedized experiment group

Group Pore size Roughness Thickness
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(@) ~3 0.478 28
(e) ~1 0.238 L4
n ~2 0.376 74
-2 ~3 0.587 43
(h) -3 0.608 3.0
(i ~3 0.732 38
) ~3 0.476 4.1
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