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Abstract : The evolution of high-speed machinery has been significantly influenced by the development and integration of advanced

materials, particularly high-performance alloys and smart materials. Inconel 718, a nickel-based super alloy, stands out for
its exceptional mechanical strength, corrosion resistance, and thermal stability, making it a preferred choice in aerospace,
automotive, and power generation sectors. When compared to conventional alloys such as stainless steel or titanium
alloys, Inconel 718 demonstrates superior performance under extreme operational conditions, including high temperatures
and stresses. These materials enable real-time responsiveness, increased efficiency, and predictive maintenance
capabilities. This paper explores the comparative advantages of Inconel 718and other advanced materials, highlighting
their impact on the performance, durability, and intelligence of high-speed machinery.
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