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Thermal deformation behavior of T23 steel
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WANG Xiaofeng'

Abstract: The hot deformation behavior and corresponding microstructure of T23 steel were investigated at strain rates ranging from 0. 01 to

5 s~ " and at 1000 — 1250 °C by hot compression test on a Gleeble 1500 thermal-mechanical simulator. True stress—rue strain curves were

obtained. Processing map was established based on the dynamic material model and flow stress equation was derivated. The results show

that both dynamic recovery and dynamic recrystallization occur during hot compression test. The higher the temperature is and the smaller

the strain rate is the more easily the dynamic recrystallization occurs. The processing maps with strain of 0. 5 and 0. 6 present four similar

unstable areas and the distribution of power dissipation factor is similar too. The peak area is 1175 — 1240 °C and 0.03 - 0.25 s

corresponding to the peak efficiency of 47.3% (0.5) and 46.3% (0.6) . In flow stress equation structure factor A is 5.23 x 10" s~

stress level parameters o is 0. 01155 MPa™' stress index n is 4. 46869 respectively. Deformation activation energy is 368. 65 kJ/mol.
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Table 1 Chemical composition of experimental steel ( mass fraction %)
C Cr A\ Mn v Si Mo Cu Ni Nb Fe
0. 062 2.162 1. 66 0.435 0.226 0.176 0.235 0. 0664 0.039 0.0329 Bal.
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Fig.1 True stress-true strain curves of T23 steel
(a) at different temperatures with strain rate of 0. 1 s ';
(b) at temperature of 1100 °C with different strain rates
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2 T23
Fig.2 Thermal deformation microstructure of T23 steel in different deformation conditions
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Fig.6 Processing maps of T23 steel with different true strains
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