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Abstract: 304 austenitic stainless steel is widely used in various industrial fields due to its excellent corrosion resistance, formability,
and weldability. However, the yield strength of conventional solid solution 304 is relatively low, making it difficult to meet the
requirements of heavy load operation, and traditional strengthening techniques generally suffer from the problem of strength plasticity
inversion. The sample was prepared using a room temperature cold rolling process with an 80% reduction rate, and then subjected to
annealing heat treatment at 400-700 °C for 60 minutes. The effect of annealing process on the microstructure and mechanical
properties of austenitic stainless steel was systematically studied. Research has shown that a bimodal heterostructure with coexistence
of unrecrystallized hard phase and recrystallized soft phase was prepared by holding at 650 °C for 60 minutes. The yield strength was
859.12 MPa, tensile strength was 891.21 MPa, and elongation at break was 16.27%, achieving excellent matching of strength and
plasticity. The coupling of back stress strengthening and TRIP effect caused by this heterostructure effectively breaks through the
traditional problem of strong plasticity inversion. This study provides experimental and theoretical support for the rolling heat
treatment modification and large-scale engineering application of 304 stainless steel.
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