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Abstract : Gas Foil Bearings (GFBs) are vital for high-speed, oil-free rotating machinery in aerospace, microturbines, and sustainable

energy systems due to their low friction, thermal resilience, and self-adaptive nature. However, their dynamic
performance is highly sensitive to wear, thermal loading, and disturbances such as rotor imbalances. This work presents a
conceptual and AI-integrated approach to the design and analysis of bio-inspired GFBs, aiming to enhance performance
prediction, and optimization. A hybrid framework combining numerical simulations with Artificial Neural Networks
(ANN) and Adaptive Neuro-Fuzzy Inference Systems (ANFIS) is developed to estimate key metrics like load carrying
capacity, frictional torque, power loss, stiffness and damping. This study outlines the technological potential of GFBs and
identifies future research directions to advance next-generation, smart tribological systems.
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