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lattice strain responses of certain grain groups in LD during different 
deformation mode regions are distinct. During the detwinning- 
controlled (DT1) region where the {10.0} and {10.1} diffraction in
tensity increase, and {00.2} diffraction intensity decreases, the {10.0} 
and {10.1} grains share more loads, and the {00.2} grains yield. During 
the dislocation-controlled (D) region where the {00.2} diffraction in
tensity keeps constant in Fig. 5(a), the {10.1} and {10.3} grains yield 
immediately. With the increase of stress, the sample then suddenly un
dergoes a twinning-dominated (T2) region where the {00.2} diffraction 
intensity decreases dramatically and the lattice strains of the {00.2} and 
{10.3} grains diverges vertically because these grains are relaxed rela
tive to the stress field in the surrounding grains. During compression in 
the 1st cycle in Fig. 6(c), the general trend of lattice strain evolution is 
identical to that in the initial compression except for the occurrence of 
detwinning-controlled (DT2) mode. Once detwinning (DT2) is active, 
the {00.2} and {10.3} grains begin to accommodate more loads with 
lower slopes, coupled with the {00.2} diffraction intensity decreasing 

[Fig. 5(b)]. It is noted that the {411} grains share a larger portion of 
loads since the activation of detwinning (DT2). 

The lattice strain evolutions of certain grain orientations in the 70th 
cycle are shown in Fig. 6 (d) and 6(e). During tension, the plastic 
deformation is controlled by detwinning-controlled (DT1) mode and 
transition from detwinning to dislocation-controlled (TDD) mode, 
sequentially. The {10.1} and {10.3} grains that favor basal slip begin to 
yield at ~190 MPa due to the activation of TDD mode, where a large 
portion of twinned grains is consumed by the detwinning process and 
dislocation motion become more active. During compression, the gen
eral trend of lattice strain evolution is identical to that in the initial 
compression in Fig. 6(a). 

Fig. 6. Lattice strain evolution of certain interested hk. ls during (a) the initial compression, (b) tension and (c) compression in the 1st cycle, and (d) tension and (e) 
the compression in the 70th cycle. 
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