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Fig.4 Stress—strain, temperature, and strain hardening rate curves: (a)
True stress—true strain curves and the estimated temperature evolution
for the TD and ED directions;(b) corresponding strain hardening rate
curves.
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Study on Anisotropy and Adiabatic Shear Sensitivity of The Texture for Extruded
TC4 Alloy Bar
Weikang Fu'?, Tianyuan Gong'?, Yi Li!2, Chenxing Zheng'?, Xinlong Dong!*
(1. Key Laboratory of Impact and Safety Engineering, Ministry of Education, Ningbo University, Ningbo 315211, China)
(2. Faculty of Mechanical Engineering and Mechanics, Ningbo University, Ningbo 315211, China)
Abstract: The microstructural orientation and texture generated during the thermomechanical processing of titanium alloys have significant
influences on their dynamic mechanical properties and adiabatic shear characteristics. In this study, a split Hopkinson pressure bar (SHPB) system
was employed to experimentally investigate the compression anisotropy and adiabatic shear behaviour of extruded Ti-6Al-4V bar along the extrusion
direction (ED) and the transverse direction (TD) under high strain rates. The digital image correlation (DIC) technique and electron backscatter
diffraction (EBSD) method were used to analyse the features and mechanisms of localization initiation and evolution. The results show that the -
hep phase in the bar exhibits an axially symmetric prismatic fibre texture. The yield strength in the TD is markedly higher than that in the ED, while
the adiabatic shear sensitivity is stronger in the TD. The critical strain for ASB initiation in the TD is approximately 60% lower than that in the ED,
making ASB-induced failure more likely to occur. EBSD analyses indicate that the specific crystallographic orientations caused by texture affect
yielding through the Schmid factors of dislocation slip systems, leading to mechanical anisotropy, and that the orientation distribution of
polycrystalline texture governs the initiation and subsequent evolution of adiabatic shear localization. This work provides an important reference for
understanding the effect of orientation texture on ASB evolution and for further developing texture-controlled process design and engineering
applications.

Key words: TC4 alloy bar; texture; dynamic mechanical properties; anisotropy; adiabatic shear band sensitivity
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