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[Abstract] Objective : This paper aims to study the effects of different processing techniques( thermal treatment,

chemical treatment, physical treatment ) on the properties of textile materials and explore effective methods for

optimizing their performance. Methods: Through tensile tests, elongation tests, and water resistance tests,

combined with molecular dynamics simulations, finite element analysis ( FEA ) , and chemical reaction kinetics

simulations, the impact of various processing techniques on the mechanical properties and durability of textile

materials was analyzed. Results: The experimental results show that thermal treatment significantly increased the

tensile strength and elongation of textile materials; chemical treatment excelled in enhancing water resistance ;

physical treatment improved the hydrophilicity of the fiber surface. Conclusion: Thermal treatment is most

effective in improving the mechanical properties of textile materials, while chemical treatment is better suited for

enhancing water resistance. The integrated application of different processes can optimize the multifunctionality

of materials, meeting specific requirements in various fields.
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