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Effect of strain rate on tensile mechanical behavior of TP-650
titanium matrix composite

LI Wei!, SONG Wei-dongl, NING Jian—guol, MAO Xiao-nan®

(1. State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Beijing 100081, China;
2. Northwest Institute for Non-ferrous Metal Research, Xi’an 710016, China)

Abstract: The strain rates effect of TiC-particle-reinforced titanium matrix composite TP-650 was investigated under
room temperature tensile conditions. The quasi-static and dynamic tensile properties of the TP-650 composite were
compared with those of the matrix. The morphologies of fracture surfaces of both the matrix and the composite were
observed by scanning electron microscopy (SEM). The result shows that the strain rates exert complex effects on the
mechanical behavior of particle-reinforced titanium matrix composite. Under the quasi-static conditions, both the
behaviors of the matrix and the composite are similar to those of the ideal elastic-plastic materials. The composite has
better reinforcing effect than the matrix due to the addition of the TiC particles. While under the high strain rate, the
mechanical characteristics of the composite are not obviously superior to those of the matrix, and the composite shows a
higher brittleness than the matrix. The composite and matrix do not show monotonic strain-rate effect under different
strain rates.
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Fig.1 Stress—strain curves of quasi-static tensile tests
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Fig.2 Stress—strain curves of dynamic tensile tests
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Fig.3 Morphologies of quasi-static tensile fracture surfaces of matrix ((a), (c)) and TP-650 ((b), (d))
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