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Effect of different levels of free water in oil on the fretting wear of

nickel-aluminum bronze based composites

Wenlong Lu, Wenzheng Zhai”, Po Zhang, Mingzhuo Zhou, Xiaojun Liu, Liping Zhou

The State Key Laboratory of Digital Manufacturing Equipment and Technology, School of Mechanical Science
and Engineering, Huazhong University of Science and Technology (HUST), Wuhan 430074, PR China

Abstract: Fretting wear of nickel-aluminum bronze (NAB) alloys and 15 wt% TisSiC,/NAB
composites against the 42CrMo4 steel was studied through flat-on-flat testing at oil-lubrication
conditions with varying free-water contents (0, 26.8, 52.3 and 76.7 wt%). Tribological test results
revealed that the addition of TisSiC, substantially reduced the fretting wear and the friction
coefficient of NAB alloys at all testing conditions, which could be attributed to high absorption of
the fracture energy on the wear track by the deflection of fatigue cracks along TisSiC,/NAB
interfaces. In addition, microstructural analyses and dissipative particle dynamics simulations
revealed that high free-water contents facilitated the propagation of cracks and break of the oil film,
which resulted in the transformation of wear mechanisms from abrasion and mild oxidation at the
low free-water contents to abrasion, deformation and oxidation at the high contents. Accordingly, the
steady-state friction coefficient of Ti3SiC,/NAB composites increased from 0.09 to 0.17 as the

free-water content increased from 0 to 76.7 wt%.

Keywords: Fretting; Metal-matrix composite; Bearing; Electron microscopy

* Corresponding author.
E-mail addresses: wzzhai@hust.edu.cn (W.Z. Zhai)



Download English Version:

https://daneshyari.com/en/article/4986401

Download Persian Version:

https://daneshyari.com/article/4986401

Daneshyari.com


https://daneshyari.com/en/article/4986401
https://daneshyari.com/article/4986401
https://daneshyari.com

