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Abstract

In this paper, Ti-11Fe-3Nb-3Mn-3Sn (at.%) alloys was prepared by the spark plasma sintering
(SPS) method using elemental powders after ball-milling. And then the 10 wt.% FeCoCrNiMo alloy
particles was mixed with the elemental powders after ball-milling to obtain high-entropy alloy
particles reinforced Ti-11Fe-3Nb-3Mn-3Sn (at.%) alloy composite by the same SPS method. The
wear behaviors of Ti-11Fe-3Nb-3Mn-3Sn (at.%) alloy and its composite were investigated by reci-
procating sliding wear tests at the room temperature. Field emission scanning electron micro-
scope, microhardness tester and 3D optical surface profiler were employed to study the micro-
structures and wear behaviors. The results showed that: the hardness and wear resistance of the
high-entropy alloy reinforced titanium alloy was improved significantly after the addition of
high-entropy alloy particles. A diffusion layer with a certain thickness was formed between the
particles and titanium alloy matrix. The wear mechanism of Ti-11Fe-3Nb-3Mn-3Sn and its compo-
site is mainly adhesive wear, abrasive wear and some plastic deformation.
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Figure 1. Microstructures (a) of SPS sintered Ti-11Fe-3Nb-3Mn-3Sn alloys and EDS ((b), (c))
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Figure 2. Microstructures (a) of high-entropy alloy particles reinforced titanium alloy matrix and EDS ((b), (c), (d))
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Figure 3. Microstructures (a) of the interface between titanium alloy matrix and high-entropy alloy particles and EDS ((b), (c))
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Figure 4. (a) Comparison of microhardness of titanium alloy matrixand high-entropy alloy particles; (b) Comparison of
hardness of titanium alloysmatrixand high-entropy alloy particlesreinforced titanium alloy matrix
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Figure 5. Coefficient of friction vs. time of (a) titanium alloy matrix and (b) high-entropy alloy particles reinforced titanium
composite
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Figure 6. Wear loss of titanium alloy matrix and high-entropy alloy particles reinforced titanium alloy matrix
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Figure 7. Worn tracks and EDSof (a), (c) titanium alloy matrix and (b), (d) high-entropy alloy particles reinforced titanium
alloy composite
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Figure 8. 3D wear tracks on worn surface from (a)titanium alloy matrix and(b)high-entropy alloy particles reinforced tita-
nium alloy matrix and profile
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Figure 9. SE images of wear debris of (a)titaniumalloy matrix and(b)high-entropy alloy particles reinforced tita-
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