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Fig. 3 X-ray diffraction spectrum of high alloy cast steel after different
heat treatments
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Effect of Intercritical Tempering Treatment on Microstructure and
Mechanical Properties of a High Alloy Cast Steel

WU Zi-xiang', CHEN Xiang"?, LIU Yuan"?, LI Yan-xiang"? ZHANG Hua-wei"?
(1. School of Materials, Tsinghua University, Beijing 100084, China; 2. Key Laboratory for Advanced Materials Processing,
Ministry of Education, Beijing 100084, China)

Abstract:

The relationship between the microstructure of the high-alloy steel after intercritical tempering and the
mechanical properties of the material was studied. Studies have shown that after intercritical tempering
treatment, the stability of austenite is improved, and the as-cast ferrite and martensite equiaxed grains are
transformed into mixed structure of elongated martensite and austenite. As the tempering temperature
increases, the amount of reversed austenite first increases and then decreases, and the maximum volume
fraction of reversed austenite of 14.3% is obtained after intercritical tempered at 650 C . The toughness of the
steel is obviously improved after the intercritical tempering treatment, and the tensile fracture is dominated
by equiaxed dimples. After aging treatment, the volume fraction of reversed austenite increases to 23.7%,
the tensile strength of high alloy cast steel reaches 1 046 MPa, the yield strength increases to 793 MPa, the
elongation is 18.2% and the reduction of area is 27%. The mechanical properties are greatly improved.
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