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Fig.1 EBSD orientation map collected from Fig. 2 Homemade miniature material test system

the vicinity of grain boundary
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On the effect of grain orientation and grain
boundary on the deformation of bicrystal copper

ZHANG Xue-wei, LI Chao, LUO Sheng-nian

(Key Laboratory of Advanced Technologies of Materials, Ministry of Education, Southwest Jiaotong University, Chengdu 610031,
Sichuan, China)

Abstract: Bicrystal copper sample is stretched under scanning electron microscope (SEM). SEM
sample pictures obtained under different strain states are processed by digital image correlation (DIC)
method. The normal strain field E, and shear strain field E,, are obtained. The deformation
characteristics and influence of grain orientation and grain boundary (GB) on deformation of bicrystal
copper are studied based on E,, and E,, evolution. Normal strain field E,, reveals that the single and
double slip systems are activated at two grain interiors and GB vicinity, respectively. Slip band may
result in unhomogeneity of local deformation. With the increase of strain, the number of slip band
increases, but the strength decreases and the deformation tends to homogenous. Compared with soft-
oriented grains, there are fewer slip bands and higher strength of slip bands in hard-oriented grains.
The amplitude of shear strain E,, is much smaller than that of normal E,,. so the slip bands can't be
observed in shear strain field E,,. The average normal strain (E,, ) of soft orientation grain is larger
than that of hard orientation grain. The difference between them is amplified with the increase of
strain after reaching 8% tensile strain. Higher coordinated stress at grain boundaries leads to a sharp
increase in shear strain E,, near grain boundaries.

Keywords: bicrystal copper; digital image correlation method; slip band



