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Fig.1 Surface morphologies of TC4 alloy (a) and thermal
oxidation (TO) layer (b)
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Fig.2 Surface EDS spectra of TC4 alloy (a) and thermal
oxidation (TO) layer (b)
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Table 1 Surface EDS composition of TC4 alloy and thermal
oxidation (TO) layer in Fig.2 (w/%)

Element TC4 alloy TO layer
(e} 6.06 42.46
Al 5.67 9.74
Ti 84.90 45.28
\Y 3.37 2.52
Tol. 100.00 100.00
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Fig.3 XRD patterns of thermal oxidation (TO) layer and TC4 alloy
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Fig.4 Surface hardness values of thermal oxidation (TO) layer
and TC4 alloy
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Fig.5 Friction coefficients-time curves of TC4 alloy and thermal

oxidation layer against GCr15 (a) and SizN4 (b)
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Fig.6 Mass loss values of thermal oxidation (TO) layer and
TC4 alloy
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Fig.7 Wear scars of TC4 alloy (a, c) and thermal oxidation (TO) layer (b, d) after sliding against GCr15
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Fig.8 White-light interferometer wear scars and wear scar profiles of TC4 alloy (a, ¢) and thermal oxidation (TO) layer (b, d) against GCr15
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Fig.9 Wear scars of TC4 alloy (a, ¢) and thermal oxidation (TO) layer (b, d) after sliding against SizN4
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Table 2 Results of friction and wear tests

o GCri5 ball SisNy ball
Results of friction — —
TC4 alloy Thermal oxidation layer TC4 alloy Thermal oxidation layer
Friction coefficient 0.35 0.40 0.25 0.20
Mass loss/mg 0.38 -0.10 0.33 0.19
Width of wear scar/mm ~1.00 ~0.669 ~1.1 ~0.333
Depth of wear scar/um ~21 ~11 ~30 ~14
K/><10°mm?® Nt m? 19.43 6.83 31.62 4.28

Adhesive wear

Wear mechanism .
and abrasive wear

Adhesive transfer
of GCr15 ball

Micro cutting and
abrasive wear

Slight abrasive wear (scratching)
and fatigue wear
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Corrosive Wear Behavior of Thermal Oxidized TC4 Alloy
in Simulated Oilfield Medium

Lin Naiming®, Zou Jiaojuan', Tian Wei'?, Ma Yong®, Wang Zhenxia®, Qin Lin', Wang Zhihua®, Tang Bin*
(1. Taiyuan University of Technology, Taiyuan 030024, China)
(2. China United Northwest Institute for Engineering & Research, Xi’an 710082, China)

Abstract: Surface treatment of TC4 alloy was carried out by Thermal oxidation (TO) process. Corrosive wear behavior of the TO treated
TC4 alloy in simulated oilfield medium was investigated. The results show that the obtained TO layer is mainly composed of rutile TiO,

phase. The TO layer has higher surface hardness and lower mass loss and specific wear rate. TO treatment significantly improves the
corrosive wear resistance of TC4 alloy.

Key words: corrosive wear; thermal oxidation; TC4 alloy; oilfield medium; oil tube
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