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Fig.2 TB6 titanium alloy detonation plane wave test piece and microscopic sample cutting process, detonation plane wave loading

experimental device, and sampling diagram
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Fig.5 SEM images of ASB at the center of sample 4 after detonation plane wave loading: (@) ASB and crack; (b) microscopic

morphology of ASB
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Table 1 Original microstructure and texture evolution of TB6 titanium alloy during deformation

Possible texture

Location Phase 1 AD /IRO or ND /ISD composition/(AD)[RD or ND]
Original a {1010} <0001>:<1120> {1010}<0001>;{1010}<1120>
S {100} <110> {100}<110>rotated cubic texture
Detonation a {0001} <1120>;<1010> <0001> // AD fiber texture
substrate )i {100} <001> - {100}<001>pseudo cubic texture
ASB center a {1120};{1010} <0001>;<1010> {1120} <0001>// SD fiber texture
S {001} <111>;<001> {110} {100}<110>weak rotated cubic texture
ASB transition  « {1010};{1120} <0001>;<1010>;<1120> {0001} {1010}<0001>;{1120}<0001>{1010}<1120>
region s {100} <110> {110} {100}<110>rotated cubic texture
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Adiabatic Shear Behavior of TB6 Titanium Alloy Microstructure Under
Detonation Load

Zhang Rongjun®, Zhang Jin, Ji Pengfei®, Lian You', Wang Tong?, Fu Heng?, Liu Tong®, Gu Xinfu?
(1. Institute for Advanced Materials and Technology, University of Science and Technology Beijing, Beijing 100083, China)
(2. School of Materials Science and Engineering, University of Science and Technology Beijing, Beijing 100083, China)
(3. State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Beijing 100081, China)

Abstract: The microstructure and texture evolution of the center of the adiabatic shear band (ASB), transition region and substrate of the
dual-phase TB6 titanium alloy under detonation loading at ultra-high strain rates were investigated by electron backscatter diffraction
(EBSD). The results show that the grain sizes of « and g phases decrease after detonation. The a phase produces {1012} twins. The f phase
grains in the central region of ASB undergo dynamic recrystallization, the grain size is 400 nm, most of them are high-angle grain
boundaries, and the dislocation density is reduced. The a—/ phase transition occurs in the ASB center. {1010} L. AD, <0001>//RD or ND,
{100}<110> rotating cubes are present in all a or j phases except the detonation matrix. {1010}<0001>, {1010}<1120> textures exist in
the o phase of the original structure, and there are {1010}<0001>, {1010}<1120>, {1120}<0001> three textures in the transition region,
{100}<001> pseudo cubic texture exists only in the g phase of the detonation matrix. {100}//SD is a common feature of ASB organization,
<0001>//AD texture exists in the detonation matrix, and {1120}//SD, <0001>//SD textures exist in the ASB center. The {1120} plane,
<0001> orientation of a phase and the {110} plane of g phase are parallel to ASB direction, which are not belong to close-packed planes
and dense-packed directions, which are not conducive to the alloy’s mechanical properties.

Key words: adiabatic shear band; detonation plane wave; TB6 titanium alloy; dynamic recrystallization
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