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Fig.1  Undeformed grain morphology of U-5.7Nb alloy
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Fig.2  Stress-strain curves (a) and specimen macroscopic 

morphologies (b) of U-5.7Nb alloy deformed at strain 

rate of 8000 s
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Fig.3  Cross-section views of adiabatic shear bands in U-5.7Nb alloy deformed at strain rate of 8000 s
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 and different strain levels:     

(a) 0.08, (b) 0.29, (c) 0.39, (d) 0.46, (e) 0.69, (f) 0.84, and (g) 1.29
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Fig.4  Shock plane views of adiabatic shear bands in U-5.7Nb alloy deformed at strain rate of 8000 s
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 and different strain levels: (a) 0.08, 

(b) 0.29, (c) 0.39, (d) 0.46, (e) 0.69, (f) 0.84, and (g) 1.29
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Fig.5  Cross-section OM images of U-5.7Nb alloy deformed at 

strain rate of 8000 s
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 and strain of 0.39: (a) macroscopic 

view, (b~e) highly magnified images
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Fig.6  Cross-section OM images of U-5.7Nb alloy deformed at 

strain rate of 8000 s
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 and strain of 0.46: (a) macroscopic 

view, (b~e) highly magnified images
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Fig.7  Shock plane images of U-5.7Nb alloy deformed at strain 

rate of 8000 s
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 and strain of 0.39: (a) macroscopic view, 

(b~e) highly magnified images
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Fig.8  Adiabatic shear bands formed in U-5.7Nb alloy under 

dynamic deformation at strain rate of 8000 s
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Fig.9  SEM images of transformed bands formed in U-5.7Nb alloy under dynamic deformation at strain rate of 8000 s
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Fig.10  TEM sample preparation for transformed band characterization: (a, b) ion-cutting and (c, d) ion-milling
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Fig.11  TEM analysis of transformed bands: (a) low magnified image; (b) bright-field image, (c) highly magnified bright-field image, and 

(d) EDS analysis
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Formation and Evolution Mechanism of Adiabatic Shear Bands in U-5.7Nb Alloy 

Subjected to Dynamic Loading

Guo Yakun

1

, Shuai Maobing

1

, Zou Dongli

2

, Zhao Yawen

2

, Xiao Dawu

2

(1. Science and Technology on Surface Physics and Chemistry Laboratory, Jiangyou 621908, China)

(2. Institute of Materials, China Academy of Engineering Physics, Jiangyou 621907, China)

Abstract: The formation and evolution of adiabatic shear bands in U-5.7Nb alloy deformed at a strain rate of 8000 s

−1

 were investigated. 

Dynamic deformation at different strains of U-5.7Nb alloy was obtained by the strain stopping rings and the controlled strain rate. The 

results show that with the strain increasing, two types of adiabatic shear bands including deformed band and transformed band are 

distinguished in U-5.7Nb alloy under the dynamic deformation. The critical strain value for the deformed band formation approaches to 

0.33, and that for the transformed band formation is close to 0.39. Microscopic observation shows that the deformed bands are composed 

of severely elongated distortional structure while the transformed bands are mainly composed of ultrafine equiaxed grains. Based on 

characterization of adiabatic shear bands at different strains, the plastic deformation and fracture process of U-5.7Nb alloy subjected to 

dynamic loading were speculated.

Key words: U-5.7Nb alloy; strain; adiabatic shear bands
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