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Formation of Si-modified Aluminide coating applied
throughout a single step high activity diffusion process on
Nickel base superalloy

Abstract

Pack cementation method is a highly applicable process for Superalloy turbine blades
and is currently being used on gas turbine and aircraft engine’s parts working in very
high temperatures. In following study, the formation of Single Step High temperature
High activity (SS-HTHA) Si-modified aluminide coating on superalloy Inconel 100 has
been studied. This experiments was carried out using pack cementation method with of
5 and 10 percent in mass of Al and Si powders at temperatures of 1000 and 1100°C.
Coating microstructures and chemical compositions were analyzed using SEM and
optical microscope (OM). As shown in the results, aluminizing process for longer than 1
hour considerable amount of Al and Si diffused through the coating. According to
mathematical model, duo to linear relation between coating thickness and deposition
temperature the coating thickness can be predicted. In order to evaluate the formed
phases and determined the coating chemical compositions, EDX/WDS and XRD analysis
were applied. Elemental analysis results showed that the inter layer was formed by
nickel outward diffusion. In the pack containing 5 percent in mass Al and Si, major part
of coating were formed by the nickel outward diffusion. Micro hardness test results
have also shown that B-NiAl zone hardness is considerably higher than substrate and it is
lower than interdiffusion zone duo to presence of various carbides with complex
composition in interdiffusion zone.

Keywords: pack cementation, Si-modified, Inconel 100 superalloy, high activity,
Aluminizing.
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