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Solid Particle Erosion Properties of Hot-Dip Aluminized Economizer Steel Tube
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In this paper, durability evaluation and surface damage mechanism were investigated through solid par-
ticle erosion (SPE) test after applying hot-dip aluminizing (HDA) technology for the purpose of mainte-
nance of marine economizer tube. Damaged surface shape was analyzed using SEM and 3D microscope.
Compositional changes and microstructure of the HDA layer were analyzed through EDS and XRD. Dura-
bility was evaluated by analyzing weight loss and surface damage depth after SPE. HDA was confirmed to
have a two-layer structure of Al and AlFe,, HDA+HT was made into a single alloy layer of AlLFe, by dif-
fusion treatment. In the microstructure of HDA+HT, void and crack defect were induced during the crystal phase
transformation process. The SPE damage mechanism depends on material properties. Plastic deformation
occurred in the substrate and HDA due to ductility, whereas weight loss due to brittleness occurred significantly
in HDA+HT. As a result, the substrate and HDA showed better SPE resistance than HDA+HT.
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SOLID PARTICLE EROSION PROPERTIES OF HOT-DIP ALUMINIZED ECONOMIZER STEEL TUBE
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Table 1. Chemical composition(wt%) of economizer tube
Fe Cr Mn Cu Si Ni
97.78 1.188 0.409 0.284 0.19 0.149

Table 2. Detailed condition for SPE test

Factor Unit Value
Erodent size pm 50-70
Erodent feed rate g/min 2
Air pressure kg/cm? 2
Nozzle diameter mm 34
Working distance mm 10
Temperature °C Room temperature

Test time min 0.5,1,2,3

Nozzle
(0 =3.4mm)

Mixing
chamber

Erodent
Supplier
(ALOy)

Flow

<
!“ controller

Substrate

Air
compressor

Fig. 1. Schematic diagram of the SPE test instrument

Fig. 2. SEM micrograph showing the morphology of solid
particle
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Fig. 3. SEM cross-sectional image; (a) HDA and (b) HDA+HT
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Fig. 4. XRD pattern; (a) HDA and (b) HDA+HT
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Fig. 6. Surface observation after SPE test
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Fig. 8. Weight loss curves after the SPE test
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Fig. 9. Schematic diagram of SPE damage mechanism
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