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Table 1 Chemical composition of GH3625 alloy (wt%)

Cr Mo Fe Nb Ti Al Mn

Co Si C P S Ni

21.45 8.80 3.33 3.48 0.24 0.10

0.059

0.11 0.12 0.042 0.004 0.00019 Bal.
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Table 2 Heat treatment processes of different samples and their

abbreviations
Heat treatment process Abbreviation
Cold rolling CR
Cold rolling+1060 °C annealing for 15 min CR-AT1060
Cold rolling+1080 °C annealing for 15 min CR-AT1080
Cold rolling+1100 °C annealing for 15 min CR-AT1100
Cold rolling+1120 °C annealing for 15 min CR-AT1120
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Fig.1 EBSD maps (a,—e,), recrystallization distribution maps (a,—e,), and grain boundary characteristic distribution maps (a,—e,) of GH3625 alloy
tube under different conditions: (a,—a;) CR, (b,~b,) CR-AT1060, (c,—c,) CR-AT1080, (d,—d,) CR-AT1100, and (e —e,) CR-AT1120
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Fig.2 Grain size (a), recrystallization ratio (b), and grain boundary distribution (c¢) of GH3625 alloy tube under different conditions
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Fig.3 Corrosion mass gain curves of GH3625 alloy tube under different conditions in KCI-MgCl, molten salt at different temperatures:

(a) 600 °C, (b) 700 °C, and (c) 800 °C
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Fig.4 Corrosion rates of GH3625 alloy tube under different conditions in KCI-MgCl, molten salt at different temperatures: (a) 600 °C, (b) 700 °C,

and (c) 800 °C
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Fig.5 XRD patterns of GH3625 alloy tube under different conditions after corrosion in KC1-MgCl, molten salt at different temperatures for 120 h:

(a) 600 °C, (b) 700 °C, and (c) 800 °C
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Fig.6 Surface corrosion morphologies of GH3625 alloy tube under different conditions after corrosion in KCI-MgCl, molten salt at different

temperatures for 120 h
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Corrosion Resistance Enhancement of GH3625 Alloy Tube in High-Temperature
KCl1-MgCl, Molten Salt Environment via Microstructure Tailoring

Gao Yubi'?, Wang Xin'?, Zhen Bing'?, Xu Jiayu'?, Ding Yutian'”
(1. State Key Laboratory of Advanced Processing and Recycling of Nonferrous Metals, Lanzhou University of Technology,
Lanzhou 730050, China)
(2. School of Materials Science and Engineering, Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: The effect of microstructure with different twin boundary fraction on the corrosion behavior of GH3625 alloy tube in high-temperature
(600—-800 °C) KCI-MgCl, molten salt was investigated using EBSD, XRD, SEM, and EDS. The results show that with the increase in annealing
temperature, the proportion of annealing twin boundaries in the equiaxed grains of GH3625 alloy tube is increased. Consequently, the higher the
proportion of twin boundaries in the alloy at the same corrosion temperature, the better its high-temperature resistance to KCI-MgCl, molten salt
corrosion. Furthermore, as the temperature increases, the corrosion resistance of a given set of samples to KCI-MgCl, molten salt deteriorates. In
addition, at a constant grain size, an increased fraction of annealing twin boundaries correlates with enhanced corrosion resistance of GH3625
alloy tubes in KCI-MgCl, molten salt at high temperature. This is mainly attributed to the excellent intrinsic corrosion resistance of high-density
stable annealing twin boundaries, coupled with the fact that the triple junction containing twin boundaries breaks the connectivity of the original
high-angle grain boundary network, thereby suppressing the corrosion of the grain boundaries.

Key words: GH3625 alloy; KCI-MgCl, molten salt; annealing treatment; annealing twins; high-temperature molten salt corrosion
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