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Fig.5 Comparison of measured stress and predicted stress at true strains of 0.36 (a), 0.69 (b) and 0.92 (c)
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Fig.6 True stress-true strain curves corresponding to hop processing area at strains of 0.36 (a), 0.69 (b) and 0.92 (c) (the red and blue

curves correspond to the peak and valley regions, respectively)
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temperatures/strain rates: (a, ¢) 1200 ‘C/5.0 s™, (b, d) 950 ‘C/5.0 s
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Fig.9 Grain boundary angle (a, b) and misorientation angle (c, d) distribution of experimental steel at true strain of 0.69 and different
temperatures/strain rates: (a, ¢) 1200 ‘C/5.0 s™, (b, d) 950 ‘C/5.0 s
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Hot Deformation Characterization of Low-Ni Austenite Stainless Steel with High Mn
Through 3D Processing Map

Ding Haochen®, Zhao Yanjun'?, Wei Zongfan®, He Yuhua', Qin Ruixue’, Zheng Yi', Guo Yuxuan®, Deng Yongjie*
(1. School of Resources, Environment and Materials, Guangxi University, Nanning 530004, China)

(2. Guangxi Key Laboratory of Processing for Non-Ferrous Metals and Featured Materials, Guangxi University, Nanning 530004, China)

Abstract: To optimize the process of hot rolling for low-Ni austenitic stainless steel with large deformation, the isothermal hot
compression experiments of 1Cr14Mn10Nil.57 stainless steel were carried out on Gleeble-3500 thermal simulation system at temperatures
of 950~1250 <C, strain rates of 0.01~5.0 s™*, and strains of 0.36, 0.69 and 0.92. The 3D hot processing maps were established based on the
strain effect. The thermal activation energies under the three strains were calculated by the Arrhenius type constitutive equation. The
evolution behavior of the hot processing map under the strain effect was analyzed by combining with the microstructure. The results show
that when the true strain increases from 0.36 to 0.69 and 0.92, the thermal activation energy Q decreases from 501.66 kJ/mol to 427.45 and
424.86 kJ/mol, indicating that the dynamic softening in the material is significantly enhanced in the strain range from 0.36 to 0.69. The hot
processing map shows that the peak and valley regions change with the increasing strain, mainly in the direction of low temperature and
high speed, which is caused by the increase of the total energy of strain input. There are three peak regions in the hot processing map of the
experimental steel, only under the conditions of 0.69 true strain, 1175~1225 <C, 1.0~5.0 s™ can reach the maximum processing efficiency
of 38%, which is related to the temperature rise at high strain rate. As the strain increases to 0.69 and 0.92, the instability region extends
first and then shrinks. The stress-strain curves and microstructure show that the softening mechanism of the high efficiency region is
dynamic recrystallization (DRX), while the instability region is characterized by discontinuous dynamic recrystallization (DDRX) and
dynamic recovery (DRV).

Key words: 1Cr14Mn10Nil.57; low-Ni austenite stainless steel; 3D hot processing map; dynamic recrystallization
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