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Work hardening behavior of 304L antibacterial austenitic stainless steel under
different deformation amounts

Zhao Lidong', Pang Qihang', Xu Mei’, Li Weijuan', Huo Yu', Wang Chong'
(1. School of Materials and Metallurgy, University of Science and Technology Liaoning, Anshan 114051, China;
2. State Key Laboratory of Advanced Stainless Steel, Taiyuan Tron and Steel Group Company Limited, Taiyuan 030003, China)

Abstract; The influences of different pre-tensile strain amounts (8%, 20%, 30% and 40% ) on the work hardening behavior of 304L
austenitic stainless steel was systematically investigated by scanning electron microscopy (SEM) , electron backscatter diffraction ( EBSD)
and tensile testing. The results indicate that as the strain increases, the effective average grain size of test steel decreases from 5. 12 pm
to 3. 85 pm, and the aspect ratio of grain gradually increases to 2.8 : 1. Strain-induced martensitic transformation occurred during de-
formation, with the volume fraction of deformation martensitic increasing from 0. 47% to 3. 2%. The tensile strength of test steel increases
from 638. 06 MPa to 920. 51 MPa, the yield strength increases from 320. 52 MPa to 897. 67 MPa. The work hardening ability of test steel
increases with the increasing of strain, its main strengthening mechanisms are twinning strengthening, deformation martensite strengthening
and dislocation strengthening. When the strain is 0%—-20% , twinning strengthening is dominant, and the test steel has good plastic elon-
gation and strength.
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Fig. 1 Dimensions of tensile specimen
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Fig. 2 Engineering stress-engineering strain curve of 304L
antimicrobial autenific stainless steel (a) and schematic diagram of

cutting location for metallographic specimen (b)
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Fig. 3 IPF, BC and phase distribution maps of test steel with different pre-tension strain amounts
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Fig. 4 Engineering stress-engineering strain curves (a) and change curves of mechanical properties (b) for test steel with

different pre-tension strain amounts
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Fig. 5 True stress-true strain curves (a) and work hardening curves (b) of test steel with different pre-tension strain amounts
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Fig. 6 SEM morphologies of fractures for test steel with different pre-tension strain amounts
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