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Fig.1 Relation between wear rate and temperature
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temperatures: (a, b, ¢, d) TC4 and (e, f, g, h) P110
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Comparison of Friction Wear Properties between TC4 Titanium Alloy
and P110 Tubing Steel

Yao Xiaofei', Xie Faqin', Han Yongz, Zhao Guoxian®, Wu Xiangqing1
(1. Northwestern Polytechnical University, Xi’an 710072, China)

(2. Xi’an Maurer Petroleum Engineering Laboratory, Xi’an 710065, China)

Abstract: The friction wear properties of TC4 alloy and P110 tubing steel were comparatively studied at different temperatures. The
changing rules of the wear rate, frication coefficient and topography of wear mark with the temperature were analyzed and the wear
mechanism was also discussed. The results show that the wear resistance of P110 tubing steel excels obviously that of TC4 alloy. The wear
resistance of TC4 changes a little with temperature rising and the wear mark is furrow morphology. The wear mechanism of TC4 alloy is
delamination abrasion, adhesive abrasion and fatigue abrasion at lower temperature and delamination abrasion, adhesive abrasion and
oxidation abrasion at higher temperature. The wear resistance of P110 tubing steel is decreased with temperature rising. The wear mark of
P110 tubing steel is wear pit morphology and the wear mechanism is delamination abrasion and abrasive grain abrasion at lower
temperature, while the wear mark is furrow morphology and the wear mechanism is delamination abrasion, adhesive abrasion and
oxidation abrasion at higher temperature.

Key words: high strength and corrosion resistance; tubing; TC4 alloy; P110 tubing steel; wear
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