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Table 1 Chemical constitution of TC6 alloy (w/%)

Al Cr Mo Fe Si Ti
6.4 1.48 2.66 0.41 0.28 Bal.

1 TC6 &AM EHIB K5 1L

Fig.1  Microstructure of TC6 titanium alloy after double

annealing
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1-striker bar; 2-incident bar; 3-strain gauge; 4-specimen; 5-
transmission bar; 6-absorption bar; 7-shock damper; 8-high
dynamic strain indicator; 9-transient wave memorizer; 10-data

processing system
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Fig.2 Scheme of split Hopkinson bar

Forced shear zone
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Fig.3 Hat-shape sample of dynamic shearing
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Fig.4 Microstructure of damage of the sample with binary

morphology
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Fig.5 Moids generated along shear band of TC6 titanium alloy
with binary morphology
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Fig.6 Growth of voids in shear band of TC6 titanium alloy with
binary morphology
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Fig.7 Schematic representation of void growth and coalescence
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Fig.8 Voids in front of tip of crack
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Fig.9 Expansion of crack in shear band of TC6 titanium alloy

with binary morphology
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Fig.10 SEM micrograph of fracture of TC6 titanium alloy with

binary morphology after dynamic loading
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Dynamic Fracture Mechanism of TC6 Titanium Alloy with Binary Morphologies

Xu Yuan, Xiang Wenli, Yang Hongbin, Sun Kun
(Chuxiong Normal University, Chuxiong 675000, China)

Abstract: Using the technology of split Hopkinson bar, dynamic mechanical experiments under high strain-rate loading on hat-shape
samples of TC6 titanium alloy with binary structure have been conducted and the fracture failure mechanism has been investigated. It is
shown that the fracture of TC6 titanium alloy with binary structure is often related to adiabatic shear band when deformed at the high
strain rate. Its fracture includes three stages, i.e. nucleation of voids, growth of voids to form micro-crack and expansion of the
micro-crack to form fracture.
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