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Abstract The corrosion resistance and cytotoxicity behavior of Ti alloys were studied as a function of Nb
contents(3wt.%Nb, 20wt.%Nb, 40wt.%Nb). Ti-Nb alloys were melted by vacuum arc furnace and then rolled
to 50% reduction ratio after homogenized at 1050°C for 24hrs. The corrosion resistance of Ti-Nb alloys were
investigated by potentiodynamic polarization test in the 0.9% NaCl and 5% HCI solution. Biocompatibility of

Ti-Nb alloys was evaluated by cytotoxicity test. The results can be summarized as follows :

1) The microstructure change

from equiaxial to acicular and the increased 3 phase in Ti-Nb alloys were obtained as the Nb content increased. 2) For the
corrosion test in the solution of 0.9% NaCl and 5% HCI, the corrosion behavior of Ti-Nb alloys was similar to ASTM grade
2 CP Ti. 3) For the cytotoxicity test, Ti-Nb alloys showed excellent biocompatibility compared to ASTM grade 2 CP Ti, 316L

STS and Co-Cr alloys.
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Fig. 1. Binary phase diagram of Ti-Nb system alloy.'"” (@) a
type(Ti-3wt.%Nb), (b) a+f3 type(Ti-20wt.%Nb) and (c) B
type(Ti-40wt.%Nb).
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Fig. 2. Optical microstructures of Ti alloys. (a) CP Ti, (b) Ti-3Nb, (c) Ti-20Nb and (d) Ti-40Nb(wt.%).
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Fig. 3. XRD pattern of Ti alloys with Nb contents.
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Fig. 4. SEM micrographs of Ti alloys. (a) CP T, (b) Ti-3Nb, (c) Ti-20Nb and (d) Ti-40Nb(wt.%).

Table 1. The results of EDS analysis on the area shown in

Fig. 4.
Point Ti(wt.%) Nb(wt.%)  Phase Alloy
1 100 0 .
o CP Ti
2 100 0
3 98.12 1.88
o
4 97.81 2.19
Ti-3wt.%Nb
5 92.36 7.64 B
6 91.54 8.46
7 90.18 9.82 o
8 89.54 10.46 _
Ti-20wt.%Nb
9 77.16 22.84 B
10 76.82 23.18
11 61.26 38.74 ]
B Ti-40wt.%Nb
12 62.18 37.82
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Fig. 5. Potentiodynamic polarization curves of Ti alloys in
0.9% NaCl. (a) CP Ti, (b) Ti-3Nb, (c) Ti-20Nb and (d) Ti-
40Nb(wt.%).
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Fig. 6. SEM micrographs of corroded surface of Ti alloys in 0.9%NaCl. (a) CP Ti, (b) Ti-3Nb, (c) Ti-20Nb and (d) Ti-40Nb(wt.%).
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Fig. 7. Potentiodynamic polarization curves of Ti alloys in 5%
HCL. (a) CP Ti, (b) Ti-3Nb, (c) Ti-20Nb and (d) Ti-40Nb(wt.%).

Table 2. Comparison of released rate of Ti-Nb alloys in 5%
HCI after potentiodynamic polarization.

. Ton(ppm)
Composition -
Ti Nb
Ti 0.0256 -
Ti-3Nb 0.0228 -
Ti-20Nb 0.0141 -
Ti-40Nb 0.0122 -
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Fig. 9. XPS results of (a) CP Ti and (b) Ti-20Nb alloy.
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Fig. 10. Morphological cell change as a function of the specimen extractions. (a) Control, (b) CP Ti, (c) Ti-3Nb, (d) Ti-20Nb,

(e) Ti-40Nb, (f) 316L
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Fig. 11. Cytotoxicity by MTT assay.
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