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Rolls Royce is developing Directed Energy Deposition (DED) as an additive repair method for their seal fins, which are located on This work is sponsored by Rolls-Royce
the end of the turbine blades. The base material of the turbine blade and seal fin is a cast and hardened single crystal nickel-based
superalloy, CMSX-4, and the additive material is IN718 — RAM3. Our project focuses on the effect of the DED process parameters
on the properties of the repaired part. We conducted hardness tests, wear tests, optical microscopy, and SEM on the samples with
various laser scan speeds and powers. In the ranges studied, we found that the samples with a higher power and middle to lower

speed provided the best additive deposition because they had the highest hardness (over 20 HRC), no significant structural flaws,

and were near the sample with the lowest wear rate.
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