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

(ω/%) 

Element TC4 alloy TO layer 

O 6.06 42.46 

Al 5.67 9.74 

Ti 84.90 45.28 

V 3.37 2.52 

Total 100.00 100.00 
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Fig.3  X-ray diffraction patterns of TO layer and TC4 alloy 
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Fig.4  XPS survey spectra of TO layer and TC4 alloy 
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Fig.5  Cross-sectional morphology of TO layer 
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Fig.6  Elemental distribution profile of TO layer 
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Fig.7  Open circuit potential-time curves of TO layer and TC4  

alloy 
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Fig.8 Polarization curves of TO layer and TC4 alloy 
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Table 2  Results of open circuit potential and polarization  
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Electrochemical Corrosion Behavior of Thermally Oxidized TC4 Alloy in 

CO

2

-saturated Simulated Oilfield Brine 

 

Lin Naiming

1

, Zou Jiaojuan

1

, Wang Zhenxia

1

, Ma Yong

1

, Tian Wei

1, 2

, Yao Xiaofei

3

, Qin Lin

1

, Wang Zhihua

1

, Tang 

Bin

1

 

(1. Taiyuan University of Technology, Taiyuan 030024, China) 

(2. China United Northwest Institute for Engineering & Research, Xi’an 710082, China) 

(3. Xi'an Technological University, Xi’an 710032, China) 

 

Abstract: Thermal oxidation (TO) process was conducted to realize surface treatment of TC4 alloy. Scanning electron microscope (SEM), 

glow discharge optical emission spectrometer (GDOES), X-ray diffraction (XRD) and X-ray photoelectron spectroscopy (XPS) were 

employed to analyze the characterizations of the obtained TO layer. Electrochemical corrosion behavior of the TO layer and TC4 alloy 

substrate in CO

2

-saturated simulated oilfield medium was investigated. The results show that the continuous and uniform TO layer is 

mainly composed of rutile TiO

2

 phase. TO treatment has significantly improved the anticorrosion property of TC4 alloy.  

Key words: electrochemical corrosion; thermal oxidation; TC4 alloy; oilfield brine; oil tube 
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