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Abstract: Ferritic-martensitic steel is a kind of steel with excellent anti-radiation properties, which is one of superior can-
didate materials for structural components of the new generation of nuclear reactors with high radiation doses. The harsh
service environment requires that ferritic-martensitic steel has good comprehensive mechanical properties, suitable grain
size and few internal defects. In this paper, the effects of normalizing and tempering heat treatment on mechanical proper-
ties and microstructure evolution of new composition ferritic-martensitic steel were studied. At the same time, the Thermo-
Calc software is used to calculate the volume proportion of different phase states and compare it with the experimental re-
sults, it finds that the calculated results of the two-phase ratio change are highly consistent with the experimental results.
After normalizing treatment, the tensile strength and yield strength of the material are mainly affected by the ratio of two
phases. The results show high-martensitic steel treated with 1 080 ‘C normalizing + 670 ‘C tempering heat has a tensile
strength of 903 MPa and yield strength of 732 MPa, showing the best comprehensive performance of the materials.
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Fig. 1 Dimension diagram of plate tensile specimen
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Table 1 Chemical composition of high chromium low activation ferrite—martensitic steel %
C Mn Si Ni Cr Mo Nb Vv N S P 0 Fe
0.1 0.33 0.4 0.78 11.32 1.41 0.2 0.21 0.02 0.004 0.025 0.002 A
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Fig. 2 The change law of mechanical properties with normalizing temperature: (a) tensile strength, yield strength and elongation;

(b) macroscopic Brinell hardness, ferrite and martensite micro—Vickers hardness
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Fig. 3 Curves of mechanical properties of ferritic-martensitic steels with tempering temperature at 925, 950, 1 000 and 1 040 C:

(a) tensile strength, (b) yield strength, (¢) elongation, (d) macroscopic Brinler hardness
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Fig. 4 Morphology of high chromium ferrite—martensitic steel at different normalizing temperatures: (a) 900 “C, (h) 940 C, (c)

1000 °C, (d) 1040 °C, (e) 1160 °C, (f) 1200 C
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phase, (b) precipitated phase at 500—1 200 °C
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