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Fig.2 Schematic of the split Hopkinson pressure bar apparatus
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Fig.4 True stress-strain curves under quasi-static compression
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Fig.5 True stress-strain curves of TC4 substrate and TC4 after thermal oxidation at different strain rates: (a) 400 s, (b) 1200 s,

and (c) 2000 s~
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Fig.6 Macro-characteristics of samples at different strain rates
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Static and Dynamic Mechanical Behaviors Characterization of Oxidized TC4

Qin Jianfeng', Ma Yong', Yao Xiaohong', Zou Jiaojuan', Lin Naiming', Niu Xiaoyan®, Tang Bin'
(1. Taiyuan University of Technology, Taiyuan 030024, China)
(2. Hebei University, Baoding 071002, China)

Abstract: Thermal oxidation process was performed on TC4 alloy at 700 °C for 10 h. The static and dynamic mechanical behaviors of the
thermal oxidized TC4 were investigated by quasi-static compression, nanoindentation and split Hopkinson pressure bar impact tests. Moreover,
the micro-morphology of the oxide layer after impact tests was analyzed by scanning electron microscope (SEM). The results indicate that
thermal oxidation improves the static mechanical properties of TC4 and enhances its strain rate hardening effect. Under a relatively low strain
rate, the oxide layer could increase the plastic deformation ability of TC4. At a large strain rate, however, the oxidation layer reduces its plastic
deformation ability. Through fitting of the impact test data and constitutive model correction, the Johnson-Cook (J-C) constitutive equation of
the thermal oxidized TC4 was obtained. Compared to experimental results, the correction and experimental curves have a good agreement in
the plastic deformation region.
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