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Fig.1 Configuration of the hat-shaped specimen
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Fig.2 Microstructure of the as-received U-5.7Nb alloy: (a) OM

and (b) TEM micrograph with electron diffraction patterns
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Fig.3 Schematics of the dynamics experiment setup
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Fig.4 TEM sample preparation configuration of the hat-shaped

specimen loaded in the dynamic forced shear
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Fig.5 Low magnification SEM image of perforation after it

intersects the shear band
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Fig.6 OM micrographs of ASB in U-5.7Nb alloy
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Fig.7 SEM micrograph of ASB in U-5.7Nb alloy
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Fig.8 Schematic view of the force on the ASB
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Fig.9 Micrographs of ASB in U-5.7Nb alloy by TEM: (a~ d) TEM bright field images of ASB under different magnification factor, (e, f)

SAED (selected area electro diffraction) and EDS spectrum of red circle region indicated in Fig.9a
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Fig.10 HRTEM images of "grain domain" with different

orientations in ASB
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Microstructural Characterization of Adiabatic Shear Band in U-5.7Nb Alloy

Zhao Yawen®, Liu Kezhao? Xiao Dawu?, He Lifeng', Shi Jie?, Zou Dongli*
(1. China Academy of Engineering Physics, Mianyang 621900, China)
(2. Science and Technology on Surface Physics and Chemistry Laboratory, Mianyang 621907, China)

Abstract: The microstructure in adiabatic shear band (ASB) of U-5.7Nb alloy deformed at high strain rate by a split Hopkinson pressure bar
(SHPB) was investigated by OM, SEM and TEM. We observed the ASB with black etching color in U-5.7Nb, and its width is about 40 um. The
evolution of microcracks in ASB leads to the formation of the micro-feature which like equiaxed "broken grain" with the size of 2~5 um in ASB.
The nano-sized grain domains below 5 nm are found in the core of ASB, and the orientations of single small grain domains differ completely, even
within an area of 1 pm. Microhardness of the ASB is higher than that of the matrix, but elastic modulus of ASB is lower than that of the matrix.
The different trends between microhardness and elastic modulus are caused by the change of microstructure in ASB.
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