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Fig.1 Wear loss of TC4 alloy as a function of the load with
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Fig.2 XRD patterns of worn surfaces of TC4 alloy sliding under

various conditions
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Fig.3 Morphologies of worn surfaces of TC4 alloy sliding under

2.04 MPa with various particles: (a) no particles, (b) TiO,
(30 nm), (c) Fe203 (30 nm), and (d) Fe,O3 (10 nm)
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Fig.4 Corresponding EDS analysis on worn surfaces of TC4 alloy in Fig.3: (a) zone 1 in Fig.3a; (b) zone 2 in Fig.3b;

(c) zone 3 in Fig.3c; (d) zone 4 in Fig.3d
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Effect of Supply of Nano-Oxide Particles on Wear Behavior of TC4 Alloy

Zhang Zunguang, Wang Ji, Zhou Deqin, Xie Qianggiang, Zhou Yin, Zhang Qiuyang, Wang Shuqi

(Jiangsu University, Zhenjiang 212013, China)

Abstract: Sliding wear tests were performed for TC4 alloy/GCr15 steel on the MPX-2000 pin-on-disk wear tester. The effect of nano-oxide

particles artificially supplied onto the sliding interface on the wear behavior of TC4 alloy was studied by varying the type and diameter of particles.

The wear characteristics of the alloy were examined by XRD, SEM and EDS, and the wear mechanism of TC4 alloy was discussed subsequently.

Results show that the type and diameter of oxide particles have significant influences on the wear behavior of TC4 alloy. Its wear loss is

aggravated fleetly by TiO, oxide particles, whereas it is improved in the case of Fe,Os. The wear loss of TC4 alloy gets smaller with the decreasing

particle diameter of Fe,Os, which is almost independent on the applied load. When the TiO; is supplied, the wear mechanism of TC4 alloy is

mainly abrasive and adhesive wear as the same as that without any additives. The severe-to-mild wear transition occurs when Fe,O3 oxide particles

are supplied.

Key words: nano-oxide particles; TC4 alloy; severe-mild wear transition; compact particles layer
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