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Table 1 Chemical composition of COST-FB2 (/%)
Cc Si Mn S P Cr Ni Mo Co \Y Nb N B Al Fe

0.15  0.063 0.45 0.0012 0.0059 9.18 0.17

1.46 1.39 0.20 0.050 0.021

0.0083 0.0046 Bal.
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Fig.1 OM (a) and SEM (b) microstructures of FB2 rotor steel
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Fig.3 Fracture morphologies of durable samples under different lasting stresses: (a) 260 MPa/48 h, (b) 177 MPa/1652 h, and (c) 158 MPa/3760 h
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Fig.4 OM microstructures of different areas of durable sample under different stresses
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Fig.5 SEM fracture morphologies of durable samples under different lasting stresses: (a;-a,) 196 MPa/720 h, (b) 177 MPa/1652 h, and
(c) 158 MPa/3760 h
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Fig.6 Second phase morphologies near the fracture and EDS analysis results of durable samples under different lasting stresses:
(a) 213 MPa/309 h, (b) 196 MPa/720 h, and (c) 166 MPa/2404 h
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Fig.7 Second phase morphologies of undeformed zone of durable sample under different stresses: (a) 196 MPa/720 h,

(b) 177 MPa/1652 h, and (c) 158 MPa/3160 h
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Fig.8 TEM morphologies and SAED pattern of second phase of deformation zone for durable sample under different stresses:
(a) 196 MPa/720 h, (b) 177 MPa/1652 h, (c) 166 MPa/2404 h, and (c) 158 MPa/3760 h
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Fig.9 TEM morphologies of undeformed area of durable sample under different stresses: (a) 196 MPa/720 h, (b) 177 MPa/1652 h,
(c) 166 MPa/2404 h, and (c) 158 MPa/3760 h
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Stress Rupture Property and Microstructure Evolution of FB2 Rotor Steel Used in
Ultra-Supercritical Units

Yao Hanxin, Jiang He, Yao Zhihao, Dong Jianxin
(University of Science and Technology Beijing, Beijing 100083, China)

Abstract: The stress rupture property and related microstructure evolution of FB2 rotor steel were investigated by metallographic analysis,
scanning electron microscope and transmission electron microscope. The results show that the microstructure of FB2 rotor steel is
composed of tempered martensite. A large amount of fine M23Cs carbides precipitate on original austenite grain boundary and in grains.
Decomposition and broadening of martensite lath can be found with prolonging stress rupture duration. The dislocation density decreases
at the same time. Meanwhile, the M,3Cs carbides located at grain boundary and martensite lath boundary grow. Laves phase gradually
grows at original austenite grain boundary and aggregates into a chain. The microstructure evolution at high temperature can apparently
influence high temperature stress rupture property. While the longest breaking point of the FB2 rotor steel can still meet the requirement
that the stress is higher than 100 MPa after the stress rupture test at 630 <C for 10°h.
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