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Precipitation behavior in 12Cr3W reduced activation ferrite /martensite steel
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(1. School of Materials Science and Engineering University of Science and Technology Beijing 100083 China;
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Abstract: A kind of 12Cr reduced activation ferritic/martensitic steel under the operating condition of supercritical water reactor was
designed using Thermo-Calc thermodynamic software. The precipitation behavior in the 12Cr3W steel with 12% ( vol%) & ferrite content
was investigated by observation and analysis of microstructure combined with thermodynamic and kinetic calculation. The results show that
after quenching at 1050 °C and tempering at 780 “C  the precipitates are mainly M,;C and Cr,N. M,;C, carbides are precipitated almost
all in tempered martensite and the needle Cr,N mainly forms within § ferrite. Cr,N is prone to coarsening ins relative to M,; C;  which is
consistent with the calculation results. It seems that precipitates are influenced by the content of § ferrite in 12Cr steel after quenching and
tempering. Selecting optimum quenching temperature by using the calculated thermodynamic equilibrium phases diagrams can effectively

control the content of § ferrite and the precipitates.
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Fig.3 Microstructure and precipitates of 12Cr3W steel after tempering at 780 °C for 1 h (a) TEM image;

('b) microstructure of tempered martensite; ( ¢) microstructure of § ferrite; ( d) morphology of carbides by carbon extraction

replica ; (f) SAED pattern and EDS-spectrum of particle A in(d); (f) SAED pattern and EDS-spectrum of particle B in( d) .
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4 780 C 5h (a) & (b)
Fig.4 Microstructure of ( a) tempered martensite and

(b) 8 ferrite after tempering at 780 °C for 5 h

5 780 C I5h (a) ® (b)
Fig.5 Microstructure of ( a) tempered martensite and

(b) 8 ferrite after tempering at 780 °C for 15 h
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Fig. 6 Variations of (a) lath width and ( b) the average
size of Cr,N with tempering time at 780 °C
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