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Fig.1 Morphology of corundum particle
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Fig.2 Surface morphologies of TC4 alloy (a, b) and TO layer (c, d)
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Table 1 Surface composition of TC4 alloy and TO
layer (/%)

Element TC4 TO layer
] 6.06 44.26
Al 5.67 10.94
Ti 84.90 41.99
\Y 3.37 2.81
Total 100.00 100.00
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Fig.3 XRD patterns of TC4 alloy and TO layer
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Fig.4 Cross-sectional morphology of TO layer (a), microstructural morphology of TC4 alloy substrate (b), and elemental distribution

profile of TO layer (c)
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Fig.5 Plot of hardness profile-distance from the surface of TO

layer
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Table 2 Erosive wear results of tested samples

Sample Average loss/g Relative loss
TC4 alloy 0.144 1.00
TO layer 0.037 0.26
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Fig.6 Surface morphologies of erosive wear TC4 alloy
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Table 3 EDS spectrum analysis of erosion-corroded TC4

alloy surface in Fig.6 (w/%)

Position (0] Ti Al \Y
1 6.31 84.86 5.67 3.16
2 4.24 87.69 5.96 211
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Fig.7 Damage processing of TC4 alloy in erosive wear:

(a) initial stage and (b) after erosive wear
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Fig.8 Surface morphologies of erosion-corroded TO layer
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Table 4 EDS spectrum analysis of erosion-corroded TO layer

surface in Fig.8 (w/%)

Position (0] Ti Al \Y

1 44.24 42.63 10.25 2.88

2 40.67 48.12 8.63 2.58

3 39.24 49.69 8.82 2.25
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Fig.9 Damage processing of TO layer in erosive wear: (a) initial

stage and (b) after erosive wear
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Erosive Wear Behavior of Thermal Oxidized TC4 Alloy in Simulated Oilfield Medium

Lin Naiming®, Zou Jiaojuan®, Tian Wei" 2, 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: Thermal oxidation (TO) process was applied to treat TC4 alloy. Microstructural characteristics of the TO layer were analyzed
using scanning electron microscope (SEM), energy dispersive spectrometer (EDS), optical microscope (OM), glow discharge optical
emission spectrometer analysis (GDOES) and X-ray diffraction (XRD). Erosive wear behaviors of the TO treated TC4 alloy in
CO,-saturated simulated oilfield medium were investigated. The results show that the obtained TO layer is mainly composed of rutile TiO;
phase. The TO layer possesses higher surface hardness and lower mass loss value. TO treatment has significantly improved the resistance
to erosive wear of TC4 alloy.

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