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Table 1 Chemical composition of Inconel625 alloy (/%)

Cr Ti Nb Fe Mo Al

Si Mn P+S Cu W+C Ni

21.50 0.11 3.27 4.56 8.76 0.15

0.025 0.18 0.01 0.13 0.045 Bal.

*2 THREEIZEH

Table 2 Experimental welding parameters

Welding current/  Welding speed/ Gas flow/  Voltage/
A mm s L min* \Y
95 2 3 30.6
2 HR5HH
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Fig.1 Microstructures of base metal (a) and weld specimen (b)
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Fig.2 Corrosion mass loss curves of BM and weld (a), BM mass loss fitting curve (b), and weld mass loss fitting curve (c)
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Fig.3 Comparison of XRD patterns of base metal (a) and weld

metal (b) before and after corrosion for 60 h
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Fig.4 SEM morphologies of base metal (a, b) and weld metal (c, d) after corrosion for 12 h
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Fig.5 EDS spectra of spiny particles (a), lamellar corrosion (b), and dense corrosion layer (c) in Fig.4
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Fig.6 SEM morphologies of corrosion layer for base metal (a-d) and weld metal (e-h) after corrosion for 60 h
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Fig.8 SEM images and corresponding EDS mappings of cross-section of the base metal (a) and the weld metal (b)
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Hot Corrosion Behavior of Inconel625 Alloy and Welds in Na,SO,4-NaCl Molten Salt

Zhang Zhongke'?, Xiong Jiangiang®, Chu Shusheng®, Li Xuanbai', Jiang Changming*
(1. School of Materials Science and Engineering, Lanzhou University of Technology, Lanzhou 730050, China)
(2. State Key Laboratory of Advanced Processing and Recycling of Non-ferrous Metals, Lanzhou University of Technology,
Lanzhou 730050, China)

Abstract: Inconel625 base metal and weld metal were subjected to 75%Na,S04-25%NaCl mixed molten salt for hot corrosion experiments
at 750 <C. The phase, surface morphology, corrosion mass loss rate and corrosion mechanism of corrosion products were studied. The
results show that the microstructure of Inconel625 joints is austenitic equiaxial crystal at the base material and dendrite at the weld. The
mass loss curves of both base metal and weld metal follow parabolic laws with mass loss rate constants of 3.43 and 4.18 mg® cm™ h™,
respectively. The weld metal is less resistant to corrosion compared to the base material due to the precipitation of Nb-rich second phase,
and there is corrosion “inhomogeneity”. Inconel625 in both states has the same corrosion layer structure i.e. the outer layer of NiO particles
and lamellar NiCr,04, the middle layer of dense Cr,O; oxide layer, and the inner layer of “honeycomb” Ni,S; sulfide layer with three-layer.
The main corrosion mechanism of Inconel625 alloy in 75%Na,S0,4-25%NaCl mixed salt at 750 <C is “sulfidation-oxidation” corrosion.

Key words: Inconel625 alloy; plasma arc welding; mixed molten salts; corrosion mechanism; sulfidation-oxidation
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