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Table 1 Chemical composition of commercially pure titanium
Element Fe C N H O Ti

l% 030 005 004 0.015 0.15 Bal.

Gas gun Striker bar Input bar Output bar Stopper

Sample

Strain gage Momentum trap
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Fig.1 Sampling (a) and the split Hopkinson pressure bar (b)

schematic diagram
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Fig.2 Optical microstructures of commercially pure titanium as-annealed (a), and cold rolled at the strain of 25% (b), 50% (c), and 70% (d)
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Fig.3 Dislocation boundaries in one grain of commercially pure
titanium cold rolled at the strain of 25% (a), 50% (b),
and 70% (c)
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Fig.4 Dynamic stress-strain curves of commercially pure titanium
(1000 ™)
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Fig.5 Dislocation boundaries of commercially pure titanium impacted at the strain rate of 1000 s™: (a) as-annealed, (b) cold rolling 25%,

(c) cold rolling 50%, and (d) cold rolling 70%
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Fig.6 Dislocation boundaries of as-annealed commercially pure

titanium deformed at the stain rates of 1500 s™ (a) and
3500 5™ (b)
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Fig.7 Dislocation boundary evolution of as-cold rolled (70%)
commercially pure titanium deformed at the strain rates
of 1500 s (a), 2500 s™ (b), and 3500 s (c)
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Fig.8 Impacted characteristic microstructure of cold rolled
commercially pure titanium deformed at the strain rate

of 3500 s and strain of 70%
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High-Speed Deformation Response of Dislocation
Boundaries in Commercially Pure Titanium

Wang Tongbo, Li Bolong, Li Yingchao, Wang Zhengiang, Nie Zuoren
(Beijing University of Technology, Beijing 100124, China)

Abstract: Commercially pure titanium was selected to be a model material. Commercially pure titanium plates with different types of dislocation
boundaries were prepared by multi-pass cold rolling. As-impacted titanium samples were obtained by a split Hopkinson pressure bar, and the
evolution of dislocation boundary was characterized through transmission electron microscopy. The high-speed deformation response of
dislocation boundaries in the commercially pure titanium was launched. Results show that the initial dislocation boundary becomes a major
obstacle to dislocation slipping under high-speed compression at the strain rate of 1000 s*. Plates with geometrically necessary boundaries at the
spacing of 0.5 um can generate new dislocation boundaries intersected with the initial ones after high-speed deformation. When the spacing of
geometrically necessary boundaries is below 0.3 um, the dislocation groups form among them. As the spacing of geometrically necessary
boundaries declines to 0.1 um or below, the localized microstructure mode is bending of initial boundary and dislocation groups. There are only
dislocation groups and sub-grain in the highly localized zone.

Key words: commercial pure titanium; dislocation boundaries; high-speed deformation

Corresponding author: Li Bolong, Ph. D., Professor, College of Material Science and Engineering, Beijing University of Technology, Beijing
100124, P. R. China, Tel: 0086-10-67392498, E-mail: blli@bjut.edu.cn



