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Fig. 1 Wear rate curves of TC4 (open symbols) and TCI11

(full symbols) alloys as function of load at various sliding

velocities
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alloys respectively (30 N)
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Fig. 4 Macro-morphologies and line profiles of worn surfaces(4 m/s and 30 N) for TC4 alloy((a), (a")) and TC11 alloy((b), (b))
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Fig. 5 Macro-morphologies and line profiles of worn surfaces(4 m/s and 30 N) for GCrl5 steel against TC4 alloy((a), (a')) and

TC11 alloy((b), (b"))
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Fig. 6 SEM images of worn surfaces for TC4 ((a)—(d)) and TC11((e)—(h)) alloys (30 N): (a), (e) 1 m/s; (b), (f) 2 m/s; (c), (g) 3 m/s;
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image; (b) Ti; (c) Al; (d) Fe; (e) O
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Dry sliding wear behavior of
TC4 and TC11 alloys at various sliding velocities

ZHANG Qiu-yang, DING Hong-yan, ZHANG Man, ZHOU Guang-hong,
WANG Zheng-jun, GUO Xiao-dong, LI Nian-lian

(Faculty of Mechanical and Material Engineering, Huaiyin Institute of Technology, Huaian 223003)

Abstract: Dry sliding wear behaviors of TC4 and TC11 duplex alloys were comparatively studied at various sliding
velocities on a pin-on-disc tester. The wear mechanisms were also discussed. The results show that the wear rate of TC4
alloy increases with increasing the load and sliding velocity, and then reaches the maximum value at 4 m/s under an
identical load. For TC11 alloy, the wear rate firstly increases as a function of sliding velocity, obtains the climax at 2 m/s,
then gradually decreases at 3 m/s, and ultimately acquires the minimum value at 4 m/s. For TC4 alloy, the mild adhesion,
abrasion and delamination prevails at 1-4 m/s. However, the main mechanisms for TC11 alloy were mild adhesive,
abrasive and delamination wear at 1-2 m/s, oxidative and abrasive wear at 3 m/s, and oxidative mild wear at 4 m/s. By
contrast, two alloys share the similar wear behaviors and mechanisms at 1-2 m/s. But at a high sliding velocity, the
existence of a stable tribo-oxide layer is responsible for the reducing wear rate of TC11 alloy. For TC4 alloy, the rapidly
increasing wear rate can be attributed to the low hardness and insufficient support on tribo-oxide layer from the substrate.

Key words: titanium alloy; wear behavior; wear mechanism; tribo-oxide layer
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