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Fig.1 XRD patterns of Ti6Al4V and thermal oxidation layers

obtained at different temperatures

100 a 100 5 100 c
= 80f Ti 80+ Ti 80t TTi
E 1
€ 60} ! 60} 60}
2 a0l 40t 40}
£
§ 20f o 20+ ! 20t A
0 0 N S E— ,
0 2 4 g8 10 0 2 4 8 10 0 2 4 6 8 10
100 q 100 100 71100 g
s 80 Mg 80 Ti 80 o 80F |
g ! 8
g 60r 60 60+ 60}
.g 401 40 40+ 40+
§ 20f /h 20 20t i 20} ¥
0 0 0 0 s
0o 2 4 6 8 10 0 2 4 6 8 10 0 2 4 6 8 10 o0 2 4 6 8 10
Depth below the Surface/um Depth below the Surface/um Depth below the Surface/um Depth below the Surface/um
Bl 2 AFENEE T Ti6AI4V R IR ALZ 0 RS 7 A ith 2%

Fig.2 Composition distributions of thermal oxidation layers on Ti6Al4V alloy obtained at different temperatures: (a) 873 K, (b) 898 K,
(c) 923 K, (d) 948 K, (e) 973 K, (f) 998 K, and (g) 1023 K
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Fig.3 Cross-sectional optical micrographs of thermal oxidation layers obtained at different temperatures: (a) 873 K, (b) 898 K, (c) 923 K,
(d) 948 K, (e) 973 K, (f) 998 K, and (g) 1023 K
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Fig.4 Microhardness values of thermal oxidation layers obtained

at different temperatures
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Fig.5 Mass losses of Ti6Al4V and thermal oxidation layers
obtained at different temperatures (20 N loading)
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Fig.6 Wear traces of Ti6Al4V and thermal oxidation layers obtained at different temperatures: (a) Ti6Al4V, (b) 873 K, (c) 898 K,
(d) 923 K, (e) 948 K, (f) 973 K, (g) 998 K, and (h) 1023 K
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Effect of Thermal Oxidation Temperature on Wear Resistance of Ti6Al4V Alloy

Lin Naiming®, Wang Yating®, Zou Jiaojuan®, Ma Yong*, Wang Zhenxia®, Tian Wei' 2, Yao Xiaofei®, Tang Bin*
(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) treatments were conducted on Ti6Al4V at 873~1023 K for 10 h. Microstructural characteristics of the
TO layers were analyzed using X-ray diffraction (XRD), glow discharge optical emission spectrometer analysis (GDOES) and optical
microscope (OM). Effect of TO temperature on wear resistance of Ti6AI4V was estimated by MFT-R4000 reciprocating friction-wear
testing machine. The results show that the obtained TO layers are uniform and continuous. TO temperatures have a significant influence on
the formation, surface hardness and wear resistance of TO layers. The TO layer produced at 973 K exhibits the best wear resistance for
higher surface hardness, lower mass loss and narrower wear trace in comparison with other TO layers.
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