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Controlling the Grain Boundary Network to Enhance the
Intergranular Corrosion Resistance in Alloy 690

LI Hui, XIA Shuang, ZHOU Bangxin, CHEN Wenjue,

LIU Tingguang, HU Changliang
(Institute of Materials, Shanghai University, Shanghai 200072, China)

Abstract: The proportion of low 3, coincidence site lattice (CSL) grain boundaries was enhanced by grain boundary en-
gineering ( GBE) in Alloy 690. The grain boundary network was characterized by electron backscatter diffraction ( EBSD)
technique. Formation of large size grain-cluster is the feature of the grain boundary network after GBE treatment. All of the
grains in this kind of cluster had 23" mutual misorientations regardless of whether they were adjacent. This microstructure
is the result of multiple twinning during recrystallization. The resistance to intergranular corrosion was greatly enhanced by
GBE. By observing the morphology of the corroded specimens, it was found that the large size grains-cluster microstructure

reduced the penetration of the intergranular corrosion, and protected the inner microstructure.
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Fig. 1 The OIM micrographs of grain boundary characters

of (a) GBE specimen and (b) Non-GBE specimen
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Fig. 2 The weight losses of specimens immersed in corrosive
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Fig. 3 The surface morphology of specimens immersed in corrosive solution for (a, b) 3 days, (c, d) 8 days, and (e, f) 14

days. (a, c, e) are of GBE specimens and (b, d, f) are of Non-GBE specimens
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Fig. 4 The cross — section morphology of specimens after being immersed in corrosive solution for (a, b)

8 days and (c, d) 24 days. (a, c¢) are of Non — GBE specimens and (b, d) are of GBE specimens
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Fig. 5 Schematic illustration of the microstructure features of (a)
Non — GBE specimen and (b) GBE specimen. The thick
lines demonstrate random grain boundary and the thin

lines demonstrate low 3CSL grain boundaries
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