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Abstract
Mechanical design and structural integrity of aerospace components and assemblies play an important role in enabling improved designs to satisfy current and future requirements for better efficiency and environmental friendliness of engines and aircraft. Delivering the required performance demands the development of novel materials and manufacturing processes, and advanced characterization and lifing procedures. Thus, the necessity of reducing emissions and fuel consumption also presents opportunities for obtaining better understanding of the holistic relationship between material selection, manufacturing procedures, in-service loading, and durability.
The lecture will introduce recent research results pertaining to the optimization of manufacturing procedures, particularly solid state joining methods such as inertia friction welding (IFW) and friction stir welding (FSW). The use of advanced characterization techniques will be highlighted, primarily of neutrons and high energy X-ray diffraction, as a means of evaluating residual stresses and strains due to processing. Interpretation of measurements in terms of permanent strains (eigenstrains) will be introduced as an efficient method of incorporating residual stress information into advanced numerical models. Finally, procedures for capturing the effect of pre-existing strains and stresses on in-service performance will be introduced, thus leading to a holistic view of mechanical performance of components and assemblies in aerospace engineering.
















