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Effect of Nitrogen lon Implantation on Corrosion Resistance of
Biocompatible Ti Implant

45 -4 9"

Jong-Woon Choi - Sun-Hee Son
(19994 8¢ 9 T, 19994 8% 30¥ =€)

ABSTRACT

In this study, PSI(plasma source ion implantation) was used to improve the biocompatibility
of bone-anchored Ti implant.

According to potentiodynamic anodic polarization test in deaerated Hank's solution, open
circuit potential of ion implanted specimens were increased compare to that of unimplanted
specimen ; besides, passive current density and critical anodic current density of ion implanted
specimens were lower than unimplanted specimen.
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Table 1 Chemical composition of Ti and its alloys

Compositiontmax.) (%)
NjC)| H 0] Fe) Al Ay Ti
Ti grade | | 003] 010} 0015 { 0181 0.20| 005 |Total3| 99175
Ti grade 2 | 003} 0.10| 0015 | 0251 0.30| 005 |Total0.3| 98885
Ti grade 3 { 0.03[ 0.10| 0015 | 0.35{ 0.30| 005 |Totall3| 983885
Ti grade 4 | 003} 0.10| 0015 | 0401 0.40| 005 |Total03| 98885
Ti-6AI-4V | 0.05] 008100125 | 025] 0.25{55-63] 35-45 | Valance |

Alloy

Table 2 Mechanical properties of CP-Ti and its alloys

Tensile | Yield | Reduction |
Elongation
Alloy strength | strength % of area
MPa MPa %
Ti grade 1 0.03 0.10 0.015 0.18
Ti grade 2 0.03 0.10 0.015 0.25
Ti grade 3 0.03 0.10 0.015 035
Ti grade 4 0.03 0.10 0.015 040
Ti-6Al-4V | 005 008 0.0125 0.25
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. Vacuum chamber

. Antenna 3. RF generator
. Matching box 3. Plasma

. Target stage 7. Target

. Vac. Pump 9 lon gauge
10. Langmiur probe

11 MFC 12 Working gas
3. HV pulse gen. 14 CT
15. HV divider

16. Oscilloscope 17. Magnets
18. Lead shield

19. Chamber ground

Fig. 1 Schematic diagram of PSIi (Plasma source ion
implanter)
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Fig. 2 Appratus used for corrosion test of bio-inert Ti
alloy
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Table 3 Results of metal ion leakage test of Ti alioy

Sample Ti concentration
Control 0.005 ppm ©13t
1 0.005 pom |3t
2 0.005 ppm ©l3t
3 0.005 ppm ©l 3t
4 0.005 ppm ©}3t
5 0.005 ppm °} 8t
6 0.005 ppm ©l&t
7 0.005 pom °]3t
8 0.005 ppm °l 3t
9 0.005 pom °]&t
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Fig. 3 Anodic polarization curves of unimplanted Ti and
nitrogen implanted with various ion doses at 15
keV of ion energy
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Fig. 4 Anodic polarization curves of unimplanted Ti and

nitrogen implanted with various ion doses at 25
keV of ion energy
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Fig. 5 Anodic polarization curves of unimplanted Ti and

nitrogen implanted with various ion doses at 35
keV of lon energy
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