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Abstract: Based on the results of thermos-Calc calculation and in-situ observation, the carbide refine-
ment technology of 95CrSmMoV cold roll semi high speed steel was studied. The equilibrium solidific-
ation carbides of 95CrSMoV semi high speed steel mainly include MC, M,C; and M,;C,. Among them,
M,;C, carbides completely dissolve into the matrix at about 785 °C, M,C, carbides completely dissolve
into the matrix at 1 100 °C and MC carbides completely dissolve into the matrix at about 1 170 °C. Tt is
observed by high temperature confocal microscope that the massive MC carbides begins to dissolve at
960 °C, and when the temperature rises to 1 170 °C, the dissolution accelerates, but it still exists until
1 217 °C, which indicates that the dissolution temperature of non-equilibrium state is higher than that of
equilibrium state. In order to refine carbides, the heat treatment process of “1 100 °C high temperature
solid solution + 880 °C three times circulation + 740 °C annealing” was adopted in the laboratory. The
size of large liquidus carbides decreased obviously, and the microstructure is uniform. The reliability of
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the process was verified in industrial production.

Key words: cold roller, semi high speed steel, carbide, in situ observation, superfine treatment
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C Mn Si P S Cr Mo Ni \% Al
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Fig. 1 Heating process curve
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Fig. 2 Thermocalc calculation of equilibrium properties and component content in carbide phase of 95CrSMoV steel
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Fig. 3 Thermocalc calculation of non-equilibrium phase diagram of 95CrSMoV steel
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Fig. 9 Heat treatment process curve
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