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Research on the Forming Mechanism of Zirconium Alloy Strips and Optimization of Punching
Processes

Quan Jifeng
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Abstract: Zirconium alloy has become a crucial material for the production of positioning grid strips in nuclear fuel
assemblies due to its excellent corrosion resistance and stability at high temperatures. However, its physical structural
characteristics limit the number of slip systems for plastic deformation, resulting in significant anisotropy during forming. This
leads to numerous challenges in actual punching production, such as frequent corner cracking and localized excessive thinning
defects, which reduce product yield rates and compromise reliable service performance. To ensure the smooth forming and
production of zirconium alloy strips, this paper analyzes the punching forming mechanism and the influence patterns of related
process parameters, further exploring a multi-objective optimization path for the punching process of zirconium alloy strips
based on intelligent algorithms. The related research findings aim to provide practical references for real-world applications.
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