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Table 1 Chemical composition, transformation temperature
and mechanical properties of Ni-Ti alloy

Ni Cr C O Ti
55.92 0.2 0.03 0.042 Bal.
M¢/C M/C AdC AdC
-57.2 -7.5 11.7 48.8

Rpo.2/MPa Rw/MPa Al% 1%
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Fig.1 XRD pattern of as-received Ni-Ti alloy
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Fig.2 Optical microstructure of as-received Ni-Ti alloy
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Fig.3 Macro photographs of NiTi plate after high velocity impact: (a, c) front of plate, (b, d) back of plate, and

(e) profile along the direction of invasion; (a, b) V=826 m/s, (c, d) V=818 m/s
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Fig.4 Microhardness distribution of the perforation along

the radial direction
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Fig.5 Optical microstructures near the perforation: (a) severe deformation, (b) transitional deformation, and (c) undeformed area
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Fig.6 Optical microstructures of NiTi alloys during high velocity impact: (a) initial stage, (b) mid stage, and (c) later stage
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Fig.7 Optical images of adiabatic shear band
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Deformation and Fracture of Ni-Ti Shape Memory
Alloys under the Penetration of Projectiles

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

Beijing Institute of Technology, Beijing 100081, China)

Abstract: Damage and fracture of Ni-Ti plate during high velocity impact was investigated. The deformation microstructures were studied
by optical microscope. The results indicate that stress induced martensitic (SIM) phase transformation occurs in Ni-Ti plate matrix for
Austenite phase in the process of penetration. Deformation and fracture of Ni-Ti plate appear due to shearing band and micro-crack
nucleated in interface. Fracture mechanisms are micropore nucleation, growth and coalescence.
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