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Effects of U-bending and annealing on
grain boundary network in Alloy 690

LIU Ting-guang" %, XIA Shuang®, BAI Qin?, ZHOU Bang-xin®, LU Yong-hao'

(1. National Center for Materials Service Safety, University of Science and Technology Beijing, Beijing 100083, China;
2. School of Materials Science and Engineering, Shanghai University, Shanghai 200072, China)

Abstract: The grain boundary networks of U-bended and annealed specimens were characterized using orientation image
microscopy (OIM) in Ni-based alloy 690, the surface grain boundary engineering (GBE) was investigated. The results
show that the deformation amount vary in thickness direction of the bended specimen, resulting in changes of the grain
boundary network characteristics in the thickness direction. A region including high proportion of low-Y, coincidence site
lattice (CSL, >.<29) boundaries (about 80%) is formed, which is the layer with about 10% tension of U-bending.
Additionally, the deformation amount has a significant effect on the nucleus density and twinning frequency during
recrystallization, furthermore influencing the grain boundary network after GBE. A deformation is slightly larger than the
critical deformation condition of recrystallization, which can optimize the grain boundary network during GBE. Lower
deformation will decrease the frequency of twinning, even avoiding recrystallization. Higher deformation will increase
the recrystallization nucleus density, which results in smaller grain-cluster and higher random boundary density. Both the
two conditions are disadvantageous factors for forming high proportion of low-Y CSL grain boundaries.

Key words: Ni-base 690 alloy; grain boundary engineering; U-bending; low-Y CSL grain boundaries; grain boundary

network
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