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Fig.1 Mechanical properties of COST-FB2 steel after aging at 620 ‘C for different time: (a) strength, (b) plasticity, (c) impact energy, and
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Fig.4 Misorientation distribution of COST-FB2 steel after aging for different time: (a) 0 h, (b) 3000 h, (c) 6000 h, and (d) 10 000 h
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Effect of Long-Term Aging at 620 <C on Microstructure and Properties Evolution of
COST-FB2 Steel for Steam Turbine Rotors

Yin Huifang, Zhao Jiging, Yang Gang, Bao Hansheng
(Institute for Special Steel, Central Iron and Steel Research Institute, Beijing 100081, China)

Abstract: In this study, precipitates in COST-FB2 steel equilibrium conditions were calculated using Thermo-Calc thermodynamic
software. The microstructure, M23Cs carbides, and Laves phase evolution of COST-FB2 steel for the rotors of the supercritical power
station at 620 <C for different aging time were studied by scanning and transmission electron microscope and chemical phase analysis. The
effects of the microstructure and precipitates on the properties of the steel were also analyzed. The results show that the room temperature
strength and plasticity of COST-FB2 steel change minimally after aging, whereas the strength and plasticity at high temperature fluctuate.
The impact property and hardness decrease greatly after 1000 h of aging, but with the further extension of time the fluctuations decrease
slightly. The martensitic lath structure of COST-FB2 steel is stable during 0~10 000 h of aging, the dislocation density and small-angle
boundaries decrease, and the average particle size of M23Cs carbides increases. Laves phase begins to precipitate at 2000 h of aging, and its
size increases from 2000 h to 10 000 h. After 10 000 h, the average diameter is approximately 410 nm, and the coarsening rate of the Laves
phase is much greater than that of the M,3Cs carbides. After aging for 2000~6000 h, the number of Laves phase in the unit area increases
continuously, but after 6000 h, the number begins to decrease. After 8000 h, it tends to be in equilibrium. The rotor forgings of domestic
COST-FB2 steel exhibit a stable microstructure and properties after aging at 620 <C for 10 000 h.
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Corresponding author: Yang Gang, Ph. D., Professor, Institute for Special Steel, Central Iron and Steel Research Institute, Beijing 100081, P. R.

China, E-mail: yanggang@nercast.com


https://www.scientific.net/KEM.345-346.569
https://www.cambridge.org/core/journals/mrs-advances/article/abs/effects-of-si-on-phase-stability-and-precipitation-behavior-of-c14-laves-phase-fecr2nbmo-in-high-cr-febase-alloys/B6CAECF177A2C0E9303308CF93E97D98
https://www.sciencedirect.com/science/article/pii/S1359645415000403
https://www.nature.com/articles/s41598-017-06191-2
http://www.aimnet.it/allpdf/pdf_pubbli/giu10/bauer.pdf

