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Abstract:

To increase the oxidation and hot corrosion resistance of turbine blades, the surface of these component is aluminized.
However, to reduce the blade temperature during turbine operation, cooling passageways with small diameters are installed.
The coating of these ducts has a special sensitivity. Slurry method is chosen because of low-cost and practical ways. Slurry
constituents and coating parametrs should be designed in such a way that not only provide desired coating specification,
suitable viscosity is needed for the coating of inner surfaces of the channels without closing the passages. In this study,
certain amounts of aluminum powder, cellulose acetate and acetone are used to have the desired coating microstructure,
suitable viscosity and good wettability. The as-cast IN-738LC was used as the substrate. Several holes with diameter of less
than 1.5 mm was drilled. Then, the slurry was injected into the holes. The coating process was performed in two steps. The
samples were subjected to an argon protective atmosphere for 120 minutes at 850 °C and then for 120 min at 1100 °C. The
microstructure of the coating was investigated using scanning electron microscopy and X-ray diffraction analysis. The results
show that a uniform aluminide coating with a thickness of about 100-120 microns covers the entire inner surface of the hole
and the desired B-NiAl phase is formed. This uniformity of the coating indicates that the slurry has a good wettability and
viscosity of 210 20 cp enable that it flows completely in the hole without clogging it.

Keywords: Coating; Slurry; Aluminizing; Turbine Blade; Air-cooling passage; Super alloy.
E-mail of Corresponding author: s.hadavi@modares.ac.ir
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' Shaped-Tube Electrolytic Machining
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' Differential scanning calorimetry
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