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Fig.1 OM images of deformed high purity titanium during dynamic compression: (a) £=0.05, (b) ¢=0.1, (c) ¢=0.2, and (d) &=0.4
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Fig.2 EBSD morphologies of grain boundaries and twin boundaries of deformed high purity titanium during dynamic plastic
deformation: (a) ¢=0.05, (b) £=0.1, (c) £=0.2, and (d) ¢=0.4
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Table 1 Boundary length fraction of {1012} and {1122}
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Fig.3 TEM images and SAED patterns of {101 2} twins: (a) £=0.05; (b) a higher magnification of {101 2} twin tip in Fig.4a;

(c) SAED pattern with [112 0] zone axis of the white circle in Fig.4a; (d) £=0.4; () a higher magnification of {1012}

twin tip in Fig.4d; (f) selected-area electron patterns with [112 0] zone axis of the white circle in Fig.4d
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Fig.4 TEM images and SAED patterns of {1122} twins: (a) £=0.05; (b) a higher magnification of {112 2} twin boundary in Fig.4a;

(c) selected-area electron diffraction pattern with [101 0] zone axis of the white circle in Fig.4a; (d) £=0.4; () a higher magnifi-

cation of {1122} twin tip in Fig.4d; (f) selected-area electron diffraction patterns with [101 0] zone axis of the white circle in Fig.4d
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Microstructural Characteristics of High-purity
Titanium during Dynamic Compression

Ren Yi*, Zhang Xiyan®, Sun Qi*, Tu Jian?, Liu Qing*
(1. Chongging University, Chongging 400044, China)
(2. Chongging University of Technology, Chongqing 400054, China)

Abstract: Microstructural characteristics of high-purity titanium during dynamic compression at low-medium strain were studied by
optical microscopy (OM), electrical back-scattered diffraction (EBSD) techniques and transmission electron microscopy (TEM). The
results show that the original grains are gradually refined by twin-twin, twin-dislocation and dislocation-dislocation interactions. The
predominant twinning system is {1122} twinning at the beginning of deformation, {1012} twinning becomes the main twinning mode
when strain reaches 0.2. The orientations of each twinned grain are altered by twinning which further facilitates dislocation glide in
interior grains. Dislocation slip and twinning always work together to coordinate macroscopic plastic deformation, although the
deformation process of high-purity titanium during dynamic compression experiences dislocation slip to deformation twinning to
dislocation slip again.

Key words: high-purity titanium; dynamic compression; microstructure
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