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Dynamic Shearing Behavior and Mechanical Property of TC11 Alloys at High Strain Rates
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Abstract: Dynamic shear experiment of TC11 at high strain rates (700~2 100 s ') was carried out by torsional split Hop-
kinson bar. The behavior of dynamic shear, microstructure and properties of TC11 alloy were investigated by optical micro-
scope, microhardmess instrument, stereoscan electron microscope and transmission electron microscope. The results show
that the sensitivity of adiabatic shear increases with increase of strain rate. Adiabatic shear band consists of elongated micro-
structures located in transition areas and equiaxed grains with fine grain size of intermediate position. Adiabatic shear band is a-
bout 10pm and characterized by shearing deformation streamline. The microhardness value of shear bands is higher than that of
matrix body. This can be attributed to strain rate strengthening and interacting between strain strengthening and thermal sof-
tening.
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Table 1 Chemical composition of TC11 alloys %

Al Mo Zr Si C Fe H O Ti
6.43 3.25 1.79 0.26 0.023 0.071 0.003 0.004 4&:
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Fig. 1 Microstructure of TC11 alloys annealed
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Fig.2 Sample for dynamic shearing
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Fig.3 Stress-time curves of TC11 titanium alloy
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Fig.4 Shear stress-shear strain curves of TCI11 titanium
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Fig.5 Displacement-loading curves of TC11 titanium al-
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Fig. 6 Optical micrographs of ASB
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Fig.7 SEM images of ASB
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Fig. 8 Sample for microindentation hardness
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Fig. 9 Curves of microindentation hardness
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