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Effect of primary a phase content on
dynamic stress—strain behavior of TC4 ELI titanium alloy
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(State Key Laboratory of Nonferrous Metals and Processes,

General Research Institute for Nonferrous Metals, Beijing 100088, China)

Abstract: The dynamic mechanical properties of four equiaxed microstructures with different contents of primary o
phase in Ti-6Al-4V extra low interstitial (TC4 ELI) were studied with split Hopkinson pressure bar device. The dynamic
stress—strain curves under different conditions were obtained, and the end surfaces of samples lapsed by shear force
were examined under a optical microscope. The results show that there exists no regularity on the variation of dynamic
strength, dynamic strain and absorbed energy of TC4 ELI alloy with the increasing content of primary a phase. The shear
failure damage occurs at the strain rate of 4 000 s ', the white light adiabatic shear bands (ASBs) of almost concentric
are-shaped are observed on the specimen face of four samples. The bifurcation of some adiabatic shear bands occurs. The
cracks nucleate, grow and converge in the ASBs, eventually leading to specimen fracture.
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Fig. 1 Original microstructures of TC4 ELI bar
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Fig. 2 Four equiaxed microstructures of TC4 ELI alloy: (a) ¢(a)=44%; (b) p(a)=56%:; (c) p(a)=67%; (d) p(a)=84%
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Fig. 4 Photos showing plastic deformation and fracture of four equiaxed microstructures of TC4 ELI alloy at different strain rates
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Fig. 5 True stress—strain curves of four equiaxed microstructure samples at high strain rates: (a) ¢(a)=44%; (b) p(a)=56%:;

(©) p()=67%; (d) p(a)=84%
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