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Fig.1 SEM morphology (a) and XRD pattern (b) of the pack

powders after ball milling
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R1 OEFIMARKEMNEHRES®
Table 1 Particle size distribution of the pack powders before
and after ball milling (%)

<2.0 <20.0 <45.0 <100.0 <=200.0

Particle size/pm

Before ball milling 222  2.23 4.07 52.56 99.37

After ball milling 4.63 7235 94.52  97.29 99.87
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Fig.2 BSE image of cross-section (a), EDS element concentration distribution from the coating surface to the interior (b), and surface

XRD pattern (c) of the silicide coating deposited on TC4 alloy
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the oxide samples
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Fig.4 BSE images of surface (a~d) and cross-section (a;~d;) of the scales formed on the deposited silicide coating of TC4 alloy after

oxidation at 850 C for different time: (a, a;) 1 h, (b, by) 10 h, (¢, ¢;) 50 h, and (d, d;) 100 h
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Fig.5 XRD patterns of the scales formed on the deposited silicide
coating of TC4 alloy after oxidation at 850 C for 1~100 h
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Schematic diagrams of the formation process of the scale on silicide coating deposited on TC4 alloy while oxidated at 850 ‘C
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High Temperature Oxidation Behavior and Failure Mechanism
of Silicide Diffusion Coating Deposited on TC4 Alloy

Hunag Bo!, Li Xuanl’z, Xie Xiaoqingl, Lai Shengl, Tian Jin3, Tian Wei3, Liu Zhongbin1
(1. College of Mechanical Engineering, Sichuan University of Science and Engineering, Zigong 643000, China)
(2. Sichuan Key Laboratory for Comprehensive Utilization of Vanadium and Titanium Resources, Panzhihua 617000, China)

(3. China United Northwest Institute for Engineering Design and Research Co., Ltd, Xi’an 710082, China)

Abstract: Silicon diffusion coating was prepared on TC4 alloy by pack cementation technique to improve its high temperature oxidation
resistance. The microstructure, high temperature oxidation behavior and failure mechanism of the coating were studied. The results show
that the coating has a dense multilayer structure, mainly consisting of a TiSi, outer layer, a TiSi middle layer, and a TisSis+TisSi; inner
layer. The high temperature oxidation experiment results show that a protective scale composed of SiO, and TiO, forms on the surface of the
coating during oxidization at 850 °C in air, leading to relatively good anti-high temperature oxidation property of the coating. The
inter-diffusion of Ti and Si between the coating and the substrate causes the increase of TiO, content in the scale and the lack of Si source,
resulting in the degeneration of the protective scale. The high P-B ratio between the oxides and the coating, and the mismatch of the thermal
expansion coefficients among the oxides and the coating are the main factors responsible for the cracking and spallation of the scale.
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