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The Study of Microstructure and Properties of Ultrafine-Grained
TWIP Steel with Heavily Deformation

ZHANG Daoda' SUN Yanle’ YAO Xuefeng® XIONG Wei' FU Liming” SHAN Aidang’
(1. Jiangxi Mechanical Science Institute Nanchang Jiangxi 330002 China;
2. School of Materials Science and Engineering Shanghai Jiaotong University Shanghai 200240 China)

Abstract: The ultrafine—grained( UFG) high-Mn austenitic steels are successfully produced by combination of heavily
asymmetric rolling( ASR) and symmetric rolling( SR) method and the subsequent annealing treatment at 600 °C and
700 °C. The effect of the annealing treatment on the microstructures and properties of UFG TWIP steel is studied.

The result shows that the microstructures are greatly refnined after heavily cold ASR-SR processing and the ultimate
tensile strength( UTS) of the steel is increased from 621 MPa to 2 050 MPa. After 600 °C annealing treatament the
average grain size of theUFG TWIP steel is about 500 nm and the UTS and elongation are 1 079 MPa and 29% re—
spectively. After 700 °C annealing treatament the average grain size of the steel is increased to 600 nm and the UTS
and elongation are 1 101 MPa and 54% respectively. The microstructures also mainly comprise high density stac—
king faults dislocations in the annealed heavily ASR-SRed TWIP steels. In comparison of the heavily ASR-SRed
and the 600 °C annealed steels the excellent comprehensive mechanic properties of the 700 °C annealed UFG TWIP
steelis mainly attributed to the relative lower stacking faults energy of the steel and the twinning mechanism during
the deformation.
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