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Extended Life of Boiler by Inconel Cladding
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Abstract:

The boiler is a facility that recovers waste heat of CO gas generated in the converter furnace and is installed in the
upper part of the converter furnace. The converter furnace processes molten iron in batches per ladle. Therefore, the
passage of exhaust gas and temperature rise/fall are also repeated in batches. For this reason, the deterioration of the
boiler was mainly by wear due to dust and cracks due to thermal stress. However, since low-grade scrap was charged
in the converter to reduce the mixing ratio of hot metal after 2006, wall thinning of tube due to corrosion became
noticeable. Under this situation, as a countermeasure against corrosion, Inconel, which is a Ni-based alloy, is welded

on the surface of boiler tubes. As a result, the life span of the boiler was extended from 5 to 10 years.
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Fig. 2 Enlarged microstructure of tube
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Table 2 Dust component
Component C Si Fe Zn K Cl
Content(%) | 0.37 | 0.46 | 29.4 | 24.0 | 13.1 | 891
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Fig. 3 Schematic diagram of corrosion reaction
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Table 3 Component of lining

Ni Cr Si C Fe

Base material — — — 0.32 99

Self-fluxing alloy | 69~83 | 9~11 | 2~3.5 | <0.5 | <4

57~63 | 20~23 | <0.5 0.1 <5

Inconel alloy
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Table 4 Condition of corrosion test

Surrounding condition Corrosion condition
G Gas Specimen 02 Surface |Heating
as . . .
temperature| temperature | concentration| coating | time
o o 50% HCI
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CO 300C 1000C 4% +NaCl 96 hr
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Fig.5 Result of corrosion test (base material)
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Fig. 7 Result of corrosion test (Inconel)
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Table 5 Result of wear test”

Material Volume loss (cm®)
Inconel 2.58x10°
Self-fluxing alloy 3.77%x107°
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Table 6 Result of crack test

) Test cycle
Materials
1 100 | 200 | 300 | 400 |1 000|5 000
Inconel alloy OO OO0 |00
Self-fluxing alloy | O | O | O | O | %
Base material O|lO |0 |0
O No crack X Crack

No cladding
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Fig. 8 Trial of inconel (De-Si system)
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Fig. 10 Properties of surface after smoothing
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