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Analysis of Wear Resistance and Wear Mechanism Change of
Ti-5Mo-xFe (x=2,4 wt%) Alloys Based on Fe Addition
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Department of Materials Science and Metallurgical Engineering, Sunchon National University,
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Abstract: Metastable B titanium alloys have been used in implants due to their high specific strength and
excellent corrosion resistance. However, the high cost of B-stabilizing elements limits the application of
metastable 8 titanium alloys. Consequently, research has been conducted on low-cost metastable { titani-
um alloys using relatively inexpenisve B-stabilizing elements such as Mo and Fe. This study analyzes the
wear resistance of Ti-5Mo-xFe (x=2,4 wt%) alloys, designed and manufactured as low-cost metastable 3
titanium alloys. The wear mechanisms of Ti-5Mo-xFe alloys were identified through ball-on disk testing and
observation of the worn surfaces. Additionally, the influence of Fe addition on the microstructure and the
resulting changes in wear resistance were examined. The wear resistance of the Ti-5Mo-xFe alloys were

evaluated in comparison to the Ti-6Al-4V ELI alloy.
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Fig. 1. Optical microstructures of (a) Ti-SMo-2Fe, (b) Ti-5Mo-4Fe and (c) Ti-6A1-4V ELI specimens.
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Fig. 2. Hardness properties of Ti-5Mo-xFe alloys and Ti-
6Al1-4V ELI alloy.
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Fig. 3. Friction coefficient profiles of Ti-5Mo-xFe alloys
and Ti-6Al-4V ELI alloy.

Table 1. Phase volume fraction by XRD analysis of Ti-5Mo-xFe alloys and Ti-6A1-4V ELI alloy.

Ti-5Mo-2Fe Ti-5Mo-4Fe Ti-6Al-4V ELI
o phase (%) 72.7 68.9 93.1
B phase (%) 273 31.1 6.9
Table 2. Wear rate of Ti-SMo-xFe alloys and Ti-6A1-4V ELI alloy.
Ti-5Mo-2Fe Ti-5Mo-4Fe Ti-6Al-4V ELI
Wear rate (m*/N) 13.52x10™ 14.39x10™ 7.245x10™

Table 3. Profiles of wear track on Ti-5Mo-xFe alloys and Ti-6Al-4V ELI alloy.

Ti-5Mo-2Fe Ti-5Mo-4Fe Ti-6A1-4V ELI
Wear width (pm) 2081.2 22153 1732.9
Wear depth (um) 147.8 184.6 123.4
Wear volume (mm®) 0.4255 0.4853 0.3052
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Fig. 4. XRD analysis results; (a) Ti-SMo-2Fe (b) Ti-SMo-4Fe and (c) Ti-6Al-4V ELI.
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Fig. 5. Wear rates of Ti-5Mo-xFe alloys and Ti-6Al-4V
ELI alloy.
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Fig. 6. SEM images showing the wear track and wear types of (a)(b) Ti-SMo-2Fe, (c)(d) Ti-SMo-4Fe, and (e)(f) Ti-6Al-4V
ELI alloys.

Fig. 7. Wear shapes and wear track widths of (a) Ti-5SMo-
2Fe, (b) Ti-5Mo-4Fe, and (c) Ti-6Al-4V ELI alloys.
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