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Abstract: Heat treatment tests were conducted on the modified T23 ferritic heat-resistant steel samples at different
austenitization temperatures. The microstructures of the samples treated at various austenitization temperatures were
characterized by metallographic microscope, scanning electron microscope and transmission electron microscope.
Additionally, room temperature mechanical property tests were performed and analyzed. Combining the equilibrium
phase diagram of T23 ferritic heat-resistant steel calculated by Thermo—Calc thermodynamic software, the
distribution relationship of elements such as C, N, and V between the matrix and secondary phases in the steel were
explored, and the effect of austenitization temperature on the microstructure and mechanical properties of the
modified T23 ferritic heat-resistant steel was revealed. The results show that in the austenitizing temperature range of
1 080—1 140 C, with the increase of temperature, the grain size in the steel gradually enlarges, the bainite laths
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continuously coarsen, and the carbide size gradually decreases. When the austenitization temperature is 1 080 °C, the
refined bainite laths provide conditions for the aggregation and growth of carbides, leading to a tendency for carbides
to cluster together. When the austenitization temperature rises to 1 120 °C, the bainite laths within the grain
obviously coarsen, the solid solubility of alloy elements in the matrix increases, the nucleation sites of carbides
decrease and the dispersion degree is greatly improves. At the same time, with the increase of austenitization
temperature, the yield strength and tensile strength of the modified T23 ferritic heat-resistant steel first decrease and
then increase, while the elongation first increases and then decreases. This is mainly due to the coupled effects of
changes in grain size, carbide size and distribution, and solid solution strengthening of the alloy with the
austenitizing temperature.
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Tab.1 Chemical composition of modified T23 steel w/%

C Si Mn P w Ni Cr v Nb Mo Ti B N Fe

0.045 0.29 0.54 0.013 1.70 0.067 2.60

0.20 0.023 0.19 0.028 0.01 0.01 R

Bl MR T23 WERELEERAR
Fig. 1 Hot-rolled microstructure of modified T23 steel
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Fig.3 Schematic diagram of tensile specimen size
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Fig. 6 Microstructure of the specimen after hot rolling and
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Fig. 4 Microstructure of the specimen after
austenitization, quenching and tempering at

different temperatures
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Fig. 7 Microstructure of the specimen after quenching and

tempering at different temperatures
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Fig. 8 TEM images of precipitated phases of the steel after quenching and tempering at different temperatures
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Fig. 9 TEM images of the specimen after austenitizing,

quenching and tempering at different temperatures
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Fig. 10 Size distribution of carbides in the steel after
tempering at

austenitizing, quenching and

different temperatures
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and tempering at different temperatures
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