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Microstructure evolution in adiabatic shear band in
titanium alloy TC16

WANG Bing-feng, YANG Yang

(School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: Dynamic loading was carried out in the hat-shaped specimens of titanium alloy TC16 by split Hopkinson
pressure bar (SHPB) technique. The microstructure and the phase transformation in the adiabatic shear band (ASB)
produced in TC16 alloy were investigated by means of OM and TEM. The results show that the boundary of the shear
band is composed of grains of 0.2—0.5 um in width with high dislocation density elongated along the shear direction,
whose pattern is obvious different from the matrix grains. The center of shear band consists of a number of recrystallized
equiaxed grains with diameters of about 0.2 um with low dislocation density. The results of SAD indicate that a-Ti and a”
grains coexist in the shear band and the phase transformation occurs in the shear band. The temperature in the shear band
during the adiabatic shearing deformation is about 796 “C. The phase transformation and the microstructure evolution
process within ASB in TC16 alloy were explained.
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Fig.1 Mechanical response data during formation of shear

band: (a) Shear signals with hat-shaped specimen attached
between bars; (b) True strain vs true flow stress in shear band

during shear deformation
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Fig.2 Optical micrographs of ASB: (a) Montage of optical
micrographs of ASB; (b) Local micrograph of ASB
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Fig.3 TEM micrographs of matrix region: (a) Bright field
image of matrix grains; (b), (c) Dark field images and their
corresponding SADs of a-Ti phase and S-Ti phase in Fig.3(a),

respectively.
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Fig.4 TEM bright field image of transition zone between

shear band and matrix
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Fig.5 TEM micrographs of center of shear band: (a) Bright
field image of center of shear band; (b), (c) Dark field images
and their corresponding SADs of a-Ti phase and a"-Ti phase in

(a), respectively
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