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ABSTRACT Mechanical conditions and microstructures of the shear deformation localization produced
during high speed impact compression in Al—-Li alloys are investigated by split Hopkinson bar with about
strain rate of 103s~1. The alloys were subjected to peak—, over—, under— and natural aged treatments
that provide wide microstructural parameters and mechanical properties. The results show that there are
deformed shear bands and white shear bands, which are usually indicated by a different etching response in a
narrow band of material in metallographic cross—sections, and there is no evidence of phase transformation
in the white shear bands. Two types of shear bands are formed at different stages of deformation during
localization. A number of observations show that a critical strain is required for their formation under
a critical strain rate, i.e., there are threshold values of strain and strain rate for occurrence of both the
deformed and white shear bands. Examinations by TEM show that the fine equiaxed and distortion—free
grans in the center of the shear bands are the result of recrystallization during localization.
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Fig.1 Deformed shear bands (a) and white shear bands (b) in
peak—aged Al-Li alloys
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Table 1 Critical strain and strain rate for the formation of the two
types of shear bands in peak— and under—aged Al-Li

alloys
Strain rate Critical strain
Alloy 10° 5! Deformed White
band band
Peak—aged 1.6 0.14 0.17
Under—aged 2.0 0.17 0.21
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Fig.2 Elongated grains (a) near the shear bands and distortaion—free equiaxed grains (b) in the center of
the shear banda
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