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Hot deformation behavior of 2Cr12NiMo1W1V heat resistant
steel used for supercritical steam turbine blades
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(1. Institute of Special Steels, Central Iron and Steel Research Institute, Beijing 100081, China; 2. School of
Materials and Metallurgy, Inner Mongolia University of Science and Technology, Baotou 014010,
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Central Iron and Steel Research Institute, Beijing 100081, China)

3. Institute for Science and Technology Information and Strategy,

Abstract: In order to solve the problem of coarse grain and microstructure uniformity of 2Cr12NiMolW1V heat resis-
tant steel during forging process, the hot deformation characteristics and dynamic recrystallization behavior at the temper-
ature range of 1 000-1 200 ‘C and strain rate range of 0.01-10 s™ ' under 70% deformation were investigated by means of
hot compression tests with Gleeble-3800. The results show that the true stress-strain curve of the alloy has dynamic re-
crystallization characteristics. The recrystallized grain size increases with the increase of deformation temperatures or the
decrease of deformation rates. The grains grow fast when deform at 0.01 s~' with temperature range of 1 150-1 200 C.
The constitutive equation is established on basis of the true stress-strain curves and the activation energy (Q) was ob-
tained as about 453.74 kJ/mol. The hot working maps are developed based on the peak stress and show variations of the
efficiency of power dissipation related to temperature and strain rate. The optimum hot working temperature and strain
rate interval are 1 000-1 150 °C and 0.1-1 s™', 1 060-1 125 °C and 0.1-10 s™'respectively.

Key words: steam turbine blade; hot deformation; hot working map; dynamic recrystallization; constitutive equation
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Table 1 Main chemical composition of alloy

%

C Si Mn P S Ni Cr Mo \'Y \%
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Fig.1 True stress-true strain curves of 2Cr12NiMo1W1V during hot compression
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Fig.2 Thermodynamic calculation phase diagram of alloy
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