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Fig.1 Schematic of the fretting wear test rig
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Table 1 Chemical composition of TC4 and GCr15 (w/%)

Tca Ti Al % 0 Fe N
Bal. 65 43 008 006 0.0l

Fe Cr C Mn Si Mo
GCr1s Bal. 16 10 03 03 008
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Fig3 Friction coefficient as a function of time (a) and average
friction coefficient as a function of displacement
amplitude (b) of TC4 alloy in different environmental

media
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Sample EIN Teore/ X107 A-cm™
TC4 substrate -0.670 4.375
Fretting corrosion specimen  -0.847 7.852
Fretting wear specimen -0.909 6.561
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Fretting Wear Behavior of TC4 Alloy in Different Environmental Media

Song Wei, Chen Qiang, Yu Shurong, He Yanni, Jing Pengfei
(Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: The fretting wear behaviors of TC4 titanium alloy under different displacement amplitudes in air, pure water and the artificial
seawater of 3.5% NaCl were studied by SRV-IV fretting wear test rig. Scanning electron microscopy and laser scanning confocal
microscopy were used to characterize the surface morphology, wear volume and wear profile of the wear scar. Fretting wear mechanism of
the titanium alloy in different environmental media was analyzed. The results show that the friction coefficient increases first and then
decreases with the increase of the displacement amplitude, while the wear volume increases. Under the dry friction condition, the friction
coefficient is higher and unstable, and the wear volume is smaller. The wear mechanism is mainly abrasive wear, adhesive wear and
oxidative wear. Compared with dry friction, the friction coefficient in the aqueous water is lower, the wear volume is significantly
increased, and the friction coefficient in the artificial seawater is lower and more stable, and the wear profile is deeper, indicating that
there is a “positive” interaction between corrosion and wear. The fretting wear mechanism of TC4 alloy in pure water is mainly fatigue
wear and abrasive wear; while the fretting wear mechanism in artificial seawater is mainly abrasive wear and corrosion wear.

Key words: TC4 titanium alloy; fretting wear; environmental medium; displacement amplitude
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