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Abstract: Fe-13Cr-0. 7C-0. 3V martensitic stainless steel is widely used in various fields due to its high strength and hard-
ness. However, its high carbon and high alloy content lead to the precipitation of networked carbides during solidification
which severely deteriorates the mechanical properties of the steel. In this paper, (Differential Scanning Calorimetry ) DSC
was used to determine the phase transformation temperatures of the hot-rolled Fe-13Cr-0. 7C-0. 3V martensitic stainless
steel. The effect of austenitizing temperature on the microstructure and properties of the test steel was investigated , and
the appropriate quenching temperature was determined; on this basis, the influence of tempering temperature in the range
of 100-700 “C on its microstructure and properties was studied in depth. Experimental evidence validates that the austenite
start and finish for the transformation of ferrite to austenite of Fe-13Cr-0. 7C-0. 3V steel are 834. 3 “Cand 879. 6 ‘C, respec-
tively. In the course of austenitizing temperature elevation, the introduction of V inhibits the dissolution and coarsening of
carbides and refines their particle size; meanwhile, the volume fraction of retained austenite increases, resulting in re-
duced hardness of the material. During tempering, the increase in temperature promotes the decomposition of martensite,,
and supersaturated carbon precipitates from the solid solution to form dispersed carbides. A tensile strength of 1 930 MPa
and fracture elongation of 3. 8% are achieved through tempering at 200 “C.
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Table 1 Chemical analysis of Fe-13Cr-0. 7C-0. 3V %

C Cr Mo  Mn Si AY Ni P S Fe

0.70 144 041 050 040 0.33 0.58 0.021 0.010 Bal.
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Fig. 3 SEM micrographs of Fe—13Cr-0. 7C-0. 3V after quenching at various austenitising temperatures : (a)950 °C, (b)1 000 °C,

(¢)1050 °C, (d)1 100 °C, (e)1 150 C
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(a) XRD phase analysis of Fe—13Cr—0. 7C-0. 3V quenched from varied austenitizing temperatures; (b) Volume fraction
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Fig. 9 Mechanical response of Fe—13Cr—0. 7C—0. 3V to tempering temperature : (a) Hardness profile, (b) Tensile characteristics
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