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Table 1 Nominal chemical composition of Co-based alloys
Mass fraction/%
Alloy
Fe Ni Co Cr Mo w Al Ti Nb
GH5188 <3.0 20.0-24.0 Bal. 20.0-24.0 - 13.0-16.0 - - -
GH6159 8.0-10.0 20.0-31.0 Bal. 18.0-20.0  6.0-8.0 - 0.1-0.3  2.5-325 0.25-0.75
10
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Fig.1 Average mass loss rate of three samples
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Fig. 2 Corrosion kinetics curves of three samples
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Fig. 3 Morphologies and EDS analysis results of pure Co, GH5188 and GH6159 alloys after being corroded for 20 h: (a), (a’) Co;
(b), (b") GH5188; (c), (c') GH6159
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Fig. 4  Surface morphologies of alloys after

being corroded for 160 h: (a) Co; (b) GH518S;
(c) GH6159
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Fig. 6 Cross section morphologies of pure Co,
GHS5188 and GH9159 alloys and EDS analysis
results near corrosion layer after being corroded

for 160 h: (a) Co; (b) GH5188; (c) GH6159
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Fig. 7 XRD patterns of residual salt after pure
Co, GH5188 and GHI159 alloys being corroded
for 20 h: (a) Co; (b) GH5188; (c) GH6159
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Fig. 8 XRD patterns of pure Co, GH5188
and GH9159 alloys after being corroded for
160 h at various depths: (a) Co; (b) GH5188S;
(c) GH6159
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Fig. 9 Common metal solubility in molten NaCl-KCI!'*™"3
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Fig. 10 Corrosion mechanism of Co-based alloys (Solid
metal oxide is denoted as MO(s), and MO(]) stands for metal

oxide after dissolving in molten salt)
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Corrosion behavior of Co-based alloys in molten NaCl-52%MgCl,

ZHOU Hong-xia" 2, MENG Xiao-huan?, WANG Jun-wei'"?

(1. Qinghai Provincial Engineering Research Center of High Performance Light Metal Alloys and Forming,
Qinghai University, Xining 810016, China;
2. Qinghai Provincial Key Laboratory of New Light Alloys, Qinghai University, Xining 810016, China)

Abstract: In order to explore the corrosion mechanism, the corrosion behaviour of two common Co-based alloys
GH5188 and GH6159 immersed in high temperature NaCl-52%MgCl, (mole fraction) molten salt for 160 h was
measured. The results show that the corrosion kinetics curves are approximately linear. After being corroded for 20 h,
there is a shell emerging on the surface of pure Co as well as GH6159 samples, which slows down the corrosion rate to
some extent. Meanwhile, a lot of pores form on the surface of GH5188. And after being corroded for 160 h, these pores
grow up and link together. The cross-section EDS analysis of GH5188 shows a decrease of Cr and Co content in the
corrosion layer. Therefore, the mechanism of Co-based alloys is oxidation and dissolution of Cr, Fe and Co followed by
volatilization of metal chloride.

Key words: molten salt; corrosion; Co-based alloy; NaCl-52%MgCl,

Foundation item: Project(51441003) supported by the National Natural Science Foundation of China; Project
(2017-ZJ-Y 17) supported by Qinghai Provincial Science and Technology Department, China; Project
(2015-QGY-7) supported by the Young and Middle-aged Research Fund of Qinghai University, China
Received date: 2017-01-19; Accepted date: 2017-06-17
Corresponding author: WANG Jun-wei; Tel: +86-971-5310440; E-mail: Wangjw86@163.com
(4Ri8

P



