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Fig.1 XRD pattern of Ni-Ti alloy original microstructure
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Fig.2 Original microstructures of Ni-Ti alloys: (a) horizontal

direction and (b) vertical direction
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Fig.3 Secondary electron image of Ni-Ti alloy original

microstructure
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Fig.4 True stress-true strain curves of Ni-Ti alloys at low

and high strain rates
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Fig.5 OM microstructures of Ni-Ti alloys at different high strain rates: (a) 1.2X10° s™, (b) 2.9x10°s™, (c) 3.8 X10%s™, and (d) 4.7 X 10%s™
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Fig.6 SEM images of dynamic compressive fracture

of Ni-Ti alloys
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Mechanical Properties and the Microstructure of Ni-Ti Alloy at High Strain Rate

Yang Shengnan, Yang Suyuan, Zhang Xiao, Wu Qiong
(National Key Laboratory of Science and Technology on Materials under Shock and Impact,

Beijing Institute of Technology, Beijing 100081, China)

Abstract: Quasi-static and dynamic mechanical properties of Ni-Ti shape memory alloy bars were investigated by an electronic universal
testing machine (INSTRON5985) and Split-Hopkinson Pressure Bar (SHPB), and the microstructure in different conditions was analyzed
by microscopic analysis methods, including XRD, OM and SEM. The results show that the Ni-Ti alloy original microstructure consists of
B2 austenitic phase, B19’ martensite phase and NisTi; phase with small equiaxed grains; stress induced martensite (SIM) phase
transformation occurs during quasi-static and dynamic compression; however, the dynamic compression stress-strain curve show a strain
rate hardening effect rather than a yield platform; within a certain range of strain rate, the striped microstructure increases with the
increase of strain rate, and the SIM phase transformation expands.
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