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Fig.1 Morphologies of the adiabatic shear bands in the
Mg-10Gd-2Y-0.5Zr alloy penetrated by spherical
Bullet: (a) expanding at approximately —45 C
to the penetrating direction and (b) expanding

along the boundary of the crater
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Fig.2 Microhardness profile across an adiabatic shear band
(ASB) formed in the post-impact Mg-10Gd-2Y-0.5Zr
alloy
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Table1 Summary of the deformation conditions

Sample No. State Temperature/K Velocity/m-s™

1 — 423 23.57

2 C 548 23.68

3 C&SB 673 23.50

4 SB 735 23.52

5 DRX 798 23.82
Where the “—” refers to such conditions that there is neither

crack nor shear band; SB= shear band; C=crack; DRX=dynamic

recrystallization
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Fig.3 Optical microstructures of the adiabatic shear bands (ASB)
in the Mg-10Gd-2Y-0.5Zr alloy compressed at 673 K (a)
and 735 K (b) at € ~10°s™ (arrows indicating the com-

pression direction), and impacted by spherical bullet
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Characteristics of the Adiabatic Shear Bands in Mg-10Gd-2Y-0.5Zr Alloy

Ji Wei, Fan Yafu, Chen Jie, Qiao Guangli
(Yantai Branch of No. 52 Institute of China Ordnance Industry Group, Yantai 264003, China)

Abstract: Dynamic compression tests and projectile impact tests were used to investigate the adiabatic shear behavior of Mg-10Gd-2Y-
0.5Zr alloy. The microstructural characterization of the post-test specimen was studied by means of optical microscopy. Two kinds of
adiabatic shear bands were found in the post-test specimens impacted by spherical bullet and Hopkinson pressure Bar. The bands formed
in the process of projectile impact are “white” bands of width about 10 um. The microhardness in the “white” band is obviously higher
than that in the matrix. In addition, the “white” bands come into being only in the stable penetrating stage because of enough strain.
Obvious deformation bands can form only at 7=735 K in the process of Hopkinson compression. The cracks within a propagating shear
band are induced by twins paralleling to the shear direction.
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