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Wear Properties of Biocompatible Ti Implant due to
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ABSTRACT

In this study, plasma source ion implantation was used to improve the wear properties of
biocompatible titanium implant.

In order to observe the effect of ion energy and dose on wear property of titanium implant,
pin-on-disk type wear tests in Hank’s solution were carried out. The friction coefficient of ion
implanted specimens were increased from 047 to 0.65 under high energy and ion dose con-
ditions. As increasing ion energy and ion dose, the amount of wear was reduced.
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Table 1 Chemical composition of Ti (Wt%)

Element Grade 1 Grade 2 Grade 3 Grade 4
nitrogen, max 003 003 005 006
carbon, max 0.10 0.10 0.10 010
hydrogen, max 0.015 0015 0015 0015
iron, max 020 0.30 030 050
oxvgen, max 018 025 03 040
residuals, max

each 01 0.1 0.1 01
total 04 04 04 04
titanium remainder | remainder | remainder | remainder

Table 2 Mechanical properties of Ti

Reduction
Elongation,

Tensile Yield
Alloy strength, | strength, % in area,
0

MPa MPa %
grade 1 331 241 30 55
grade 2 434 346 28 50
grade 3 517 448 25 45
grade 4 662 586 20 40
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1. Vacuum chamber

2. Antenna 3. RF generator
4. Matching box 5. Plasma
6. Target stage 7. Target
8. Vac. Pump 9. lon gauge
10. Langmiur probe

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

16. Oscilloscope

17. Magnets 18. Lead shield
19. Chamber ground

Fig. 1 Schematic diagram of PSli(plasma source ion
implanter)
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Fig. 2 Result of TAMIX simulation for PSII-N* onto Ti
at 1x10" dose and different ion energies
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rious ion energies at 1x10" nirogen dose
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Fig. 4 Result of TAMIX simulation for PSII-N™ onto Ti
at 25kV of energy and different doses
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Fig. 5 AES depth profile of Ti alloy implanted with va-
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Fig. 10 The SEM micrographs of worn surface of ion
implanted Ti at 35kV with (a) control (b} 5% 10"
(© 1x10" (d) 5% 10"atoms/cm® of ion dose
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