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Abstract

This paper deeply discusses the fatigue performance of metal materials and their influence by environmental factors, and analyzes
the main problems of the existing prediction model in environmental adaptability, data processing and model stability. To solve
these problems, we propose a new set of prediction model construction strategies, including accurate quantification of environmental
factors, model parameter optimization based on environmental adjustment, and data preprocessing and feature extraction using
machine learning techniques. Furthermore, the technical means to enhance the model stability and reliability are also explored.
The implementation of these strategies aims to improve the accuracy and reliability of the fatigue performance prediction of metal
materials, which provides a theoretical basis and practical guidance for research in related fields.
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