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Abstract: The microstructure and mechanical properties of low carbon steel treated with non-uniform gradient pre torsion and uniform
pre tension were studied in the article. The experimental results show that both pre twisting and pre stretching can effectively improve
the strength of low-carbon steel, but there is a loss in ductility and toughness. However, the samples treated with gradient pre torsion
have better synergistic effects of strength ductility toughness than those pre stretched. The improvement of comprehensive mechanical
properties is due to the formation of gradient structure, which means that the dislocation density gradually increases with the decrease
of depth from the sample surface. This study provides a strategy for improving the mechanical properties of metal materials through

gradient plastic deformation.
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