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Fig.1 Effects of pre-strain on the frequency of XCSL boundaries
in Hastelloy C-276 thermomechanically processed by
cold rolling and subsequent annealing at 1100 C for

15 min
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Fig.2 Grain boundary character distributions of samples in different pre-strains followed by annealing at 1100 C

for 15 min: (a) 2.5%, (b) 5%, (c) 7.5%, (d) 10%, and (e) 15%
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Fig.3 Stereographic projections showing grain boundary plane density distributions in multiples of a random distribution, MRD,

for the 609[111] misorientation (£3) section of the samples in different strains followed by annealing at 1100 “C for 15 min:

(a) 2.5%, (b) 5%, (c) 7.5%, (d) 10%, and (e) 15%
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Fig.4 Stereographic projections showing grain boundary plane density distributions in multiples of a random distribution, MRD, for the

399[110] misorientation (£9) section of the samples in different strains followed by annealing at 1100 °C for 15 min: (a) 2.5%,
(b) 5%, (c) 7.5%, (d) 10%, (e) 15%. The black arrow indicates the direction of <110>, and the red circle indicates the axis of [110]
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Effect of Low-Strains High Temperature Annealing on the Grain Boundary Character
Distributions and the Grain Boundary Plane Distributions of Hastelloy C-276

Zhang Xiaoyu™?, Li Defu!, Guo Shengli!, Zhao Xianming?, Liu Xiangai*
(1. Beijing General Research Institute for Nonferrous Metals, Beijing 100088, China)
(2. State Key Laboratory of Rolling and Automation, Northeastern University, Shenyang 110004, China)

Abstract: Hastelloy C-276 was solution-treated at 1150 <C for 30 min; afterwards, the samples were cold rolled with different reductions
and annealed at high temperature. The grain boundary character distribution (GBCD) and the grain boundary plane distribution were
characterized by electron backscatter diffraction (EBSD) technique. The results show the fraction of X1 boundary decreases during the
annealing process. Meanwhile, the fraction of £9 boundary and 27 boundary increases. This is due to that the stored energy is exposed to the
migration of grain boundaries, promoting the interaction of grain boundaries. While grains grow up abnormally during heat treatment, a
special boundary forms. The special boundaries disrupt the connectivity of high angle boundaries. After the low-strains higher temperature
annealing process, X3 boundaries with the {111} plane are twist boundaries while £9 boundaries with the [110] zone are tilt boundaries. Under
different deformation conditions, the distribution of X3 grain boundary plane is different from that of X9 grain boundary plane, because the
proportion of X3 grain boundaries is different and the interactions of special boundaries occur.

Key words: Hastelloy C-276; grain boundary character distributions; grain boundary plane distributions; thermomechanical processing
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