REAIMETIR - 502% - £05481 - 2025 £ 05 A DOI: https://doi.org/10.12349/tie.v2i5.7368

Mechanism of Strength-Toughness Synergistic Regulation
in Multi-Stage Drawing Process of Armored Steel Wire

Manhua Tao
Jiangsu Huaneng Cable Co., Ltd., Gaoyou, Jiangsu, 225600, China

Abstract

This study investigates the balance between strength and toughness during multi-stage drawing processes of armored steel wire,
analyzing microstructural evolution, mechanical property changes, and residual stress distribution patterns. Results demonstrate that
rational allocation of deformation increments and optimization of process parameters can enhance strength while effectively delaying
toughness degradation, achieving synergistic performance enhancement. Through systematic experimental and theoretical analyses,
this research reveals the microscopic mechanisms underlying coordinated strength-toughness evolution during multi-stage drawing
processes, establishing a mapping relationship between process parameters and material properties.
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