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Abstract

High temperature alloys play a crucial role in many fields such as aerospace due to their excellent high-temperature performance.
Electron beam welding, as a high-energy beam welding technology, has demonstrated unique advantages in connecting high-
temperature alloys. This article aims to deeply analyze the melt flow behavior and weld formation mechanism of high-temperature
alloys during electron beam welding. Through comprehensive experimental observation, numerical simulation, and theoretical
analysis, the characteristics of molten pool flow and its impact on weld formation were carefully revealed, laying a solid theoretical
foundation for optimizing welding processes and improving weld quality. This research not only provides strong theoretical support
for the reliable connection of high-temperature alloys, but also promotes the vigorous development of key component manufacturing
technology in aerospace, energy and other fields.
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