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Experimental and numerical analysis of adiabatic shear evolution in

hat-shaped specimen

SONG Peng-fei', DONG Xin-long'", ZHOU Gang-yi', FU Ying-qian'*
( 1.Faculty of Mechanical Engineering & Mechanics, Ningbo University, Ningbo 315211, China;

2.School of Mechatronical Engineering, Beijing Institute of Technology, Beijing 100081, China )

Abstract: Adiabatic shear is one of the important failure mechanism of ductile metal materials under the high
strain rate deformation. In this paper, the hat-shaped shear test is carried out experimentally for TA2 titanium
alloy using the split Hopkinson pressure bars. The adiabatic shear band is studied by microscopic metallurgical

observation of “freezing” sample. Combined with the “freezing” sample, the evolution of adiabatic shear band
and its mechanical response is studied. The shear damage model is adopted to describe the softening behavior of
adiabatic shear band failure. The strain evolution and failure images using the finite element method are in

agreement with the results obtained from digital image correlation method, and the metallographic observation in

shear zone of “frozen specimens”.

Key words: hat-shaped shear specimen; adiabatic shear; DIC; finite element



