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Interfacial Reactions and Wetting Mechanism Between DDS Single Crystal Superalloy
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Abstract: The interfacial reaction and wetting mechanisms of DD5 single crystal superalloy with typical ceramic shell
of EC95 powder, corundum powder, and zirconium oxide powder were investigated by sessile-drop experiment under
1 520 °C and 1 550 “C. The surfacial morphology characteristics of ceramics were characterized through laser confocal
microscopy, and the microstructure as well as micro area compositions of alloy-ceramic interface were examined by
SEM-EDS analysis. The results indicate that the stability suquence of DD5 alloy with ceramics is determined as EC95
surface layer= corundum surface layer™ zircon surface layer, and the interfacial reactions at 1 550 “C is severe com-
pared with those 1 520 ‘C. At 1 520 °C, the interfacial reaction plays a dominant role in wettability, while the surface
roughness has less impact. The reaction degree of DD5 with EC95 ceramic is minor with larger wetting angle of
127.29°. At 1 550 °C, the surface roughness of ceramic has a noticeable effect on wettability, and the wetting angles
between DD5 alloy and ceramics with zircon surface layer is comparatively larger under synergy of interfacial reactions
and surface roughness, which reaches 127.2°. Therefore, it is recommended to preferentially use EC95 ceramic during
DD5 alloy turbine blade casting, and the pouring temperature should be controlled below 1 520 “C to further inhibit the
interfacial reactions and mechanical sand adhesions.
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Tab.2 Composition of surface layer and back layer in ceramic
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Fig.2 Schematic diagram of sessile-drop experiment
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Fig.3 Schematic diagram of wetting angle-related parameters
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Fig.4 Microstructures of ceramic specimens
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Fig.5 2D and 3D contour morphologies of ceramic specimens
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Fig.6 Macro morphologies of ceramic and upper and lower sur-

face of alloy after experiment
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Fig.7 Microstructures of DD5 superalloy after reaction with different ceramic specimens
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Fig. 9 Microstructures of DD5 superalloy after reacting with ceramic with corundum powder surface layer at 1 520 “C
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Fig.10 Microstructures of DD5 superalloy after reacting with ceramic with zirconium powder surface layer at 1 520 °C
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Fig.11 Microstructures of DD5 superalloy after reacting with ceramic with different surface layers at 1 550 C
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Tab.4 Wetting angle results of alloy and ceramic shell
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