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Fig.1 SEM morphologies of the vacuum sintered samples:

(a) Ti-16.28Si and (b) Ti-15.468i-5Cu
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Fig.2 XRD patterns of the vacuum sintered samples:

(a) Ti-16.28Si and (b) Ti-15.46Si-5Cu
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Table 1 Average speed of oxidation k" in the alloys(g-m?-h™)

Temperature/ k'

C Ti-16.28Si Ti-15.46Si-5Cu
800 1.077 0.623
900 0.521 1.02
1000 1.95 4.498
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Fig.3 Oxidation kinetics curves of Ti-16.28Si (a) and
Ti-15.46Si-5Cu (b)
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Table 2 Parameters of » in the two alloys

Temperature/C Ti-16.28Si Ti-15.46Si-5Cu
800 2.61 3.41
900 3.46 2.75
1000 2.47 2.13
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Fig.4 XRD patterns of oxides on surface of the two alloys for 80 h: (a) Ti-16.28Si and (b) Ti-15.46Si-5Cu
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Fig.5 SEM morphologies of the two alloys oxidized at 800, 900, 1000 ‘C for 80 h: (a~c) Ti-16.28Si and (d~f) Ti-15.46Si-5Cu
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Fig.6 Cross-section morphology (a, ¢) and EDS line scanning (b, d) of Ti-16.28Si oxidized at 900 C for 30 h (a, b) and 80 h (c, d)
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Effect of Cu Addition on High Temperature Oxidation Behavior of Ti-16.28Si Alloy

Liu Qinghui, Xu Xiaojing, Ge Xiaolan, Wu Guilan, Zhong Yiying, He Xinghua, Han Tian, Chen Yang
(Jiangsu University, Zhenjiang 212013, China)

Abstract: Ti-16.28Si and Ti-15.46Si-5Cu alloys were prepared by high-energy ball milling, cold-pressureless sintering using Ti, Si and Cu
powder as starting materials. High temperature oxidation tests were performed at 800 °C, 900 °C, and 1000 °C in air. The surface and
cross-section morphologies and phase composition of sintered and oxidized samples were investigated by SEM, EDS and XRD. The
results show that two kinds of formula samples are mainly composed of Ti, TisSi; and TisSis phases after sintering, while CusSi phase
appear after adding Cu. The density increases with Cu addition. The main phase of the oxidized samples for 80 h is TiO,, with a small
amount of SiO,, Ti30s, TiO, and CuO or Cu,0 phases. Ti-16.28Si alloy possesses the best oxidation resistance at 900 °C with the single
rutile TiO, phase nearly, and it reaches antioxidant levels with £'(0.521). At 800 °C, Cu significantly improves the oxidation resistance of
Ti-16.28Si alloy and the alloy reaches antioxidant levels with k"(0.623). Compared to Ti-16.28Si alloy, the average oxidation speed of
Ti-15.46Si-5Cu is 57.8%. However, at 900 °C and 1000 °C, the oxidation resistance of Ti-16.28Si alloy declines with Cu addition.
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