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Corrosion Analysis of Ni alloy according to the type of molten metal
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Abstract Hot dip galvanizing in the steel plant is one of the most widely used methodsfor preventing the corrosion
of steel materials including structures, steel sheets, and materials for industrial facilities. While hot dip galvanizing
has the advantage of stability and economic feasibility, it has difficulty in repairing equipment and maintaining the
facilities due to high-temperature oxidation caused by Zn Fume where molten zinc used in the open spaces. Currently,
SM45C (carbon steel plate for mechanical structure, KS standard) is used for the equipment. If a part of the
equipment is resistant to high temperature and Zn fume, it is expected to improve equipment life and performance.
In this study, the manufactured Ni alloy was tested for its corrosion resistance against Zn fume when it was used
in the hot dip galvanizing equipment in the steel plant. Two kinds of materials currently used in the equipment, new
Ni alloy and Inconel(typical corrosion-resistant Ni alloy), were selected as the reference groups. Two kinds of molten
metal were used to confirm the corrosion of each alloy according to the molten metal. Zn fume was generated by
bubbling Ar gas from molten Zn in a furnace(500~700C) and the samples were analyzed after 30 days. After 30
days, the specimens were taken out, the oxide layer on the surface was confirmed with an optical microscope and
SEM, and the corrosion was confirmed using a potentiodynamic polarization test. Corrosion depends on the type of

molten metal.
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Fig 1. Schematic diagram for hot dip galvanizing equipment
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Fig. 2. Zn fume corrosion test device
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Fig. 3. Samples after corrosion experiment (a) Alloyl, (b)
Inconel 625 in 500C, Zn melt, (c) Alloyl, (d)
Inconel 625 in 700°C Al-Zn melt
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Fig. 4. Samples of SEM and EDS images (a) Alloyl, (b)
Inconel 625 in 500C, Zn metl, X50 (c) Alloyl, (d)
Inconel 625 in 700C Al-Zn melt,X5000
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Fig. 5. Potentiodynamic polarization graph

Table 1. Ecorr(V) and Icorr(A) of allloys

Spec. Ecorr(V) Icorr(A)
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Table 2. Corrosion Rate(mpy) of allloys
S,

ec.
Alloy1
Inconel 625
Alloy1
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Alloy1
Inconel 625

Corrosion Rate(mpy)
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