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Abstract: It is concluded in this research that strength and toughness of steel can be significantly improved by
precipitation strengthening and fine—grained strengthening after adding trace alloying elements of V, Nb and Ti in steel
and combining with C and N in steel. Based on the thermodynamic calculation software, the V, Nb and Ti composite
microalloying design of non—quenched & tempered 46MnVS6 steel was realized. At the same time, the rolling heating
process dissolved the liquid phase of the large particles and realized the high strength design of the material. In
addition, the special slag system of non—quenched & tempered steel with low and medium basicity was developed
through the simulation calculation of refining slag system, which ensured the precise control of S element in the

refining process. The results show that non—metallic inclusions control in non—quenched & tempered steel and the

sulfide morphology are optimized, and cutting performance of the material is improved.
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*®1 V-Nb-TiE&ME &K 46MnVS6iZitH D (RESH %)

s C Si Mn S Y Nb Ti N
46MnVS6-Nb-Ti 0.46 0.60 1.27 0.045 0.15 0.025 0 0.0200 0.0180
46MnVS6-Nb 0.47 0.58 1.28 0.046 0.14 0.024 0 0.002 8 0.017 5
46MnVS6-Ti 0.46 0.61 1.25 0.043 0.15 0.000 1 0.0220 0.018 3
46MnVS6 0.46 0.59 1.27 0.047 0.14 0.000 1 0.0019 0.0172
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8-662 0.46 0.60 1.26 0.013 0.047 0.018 0.0182 0.14 0.025
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L2 NIRIREREE/MPa PURREL/MPa WS WTIEICRR% R /)
8-661 952/957 1139/1 144 20/21 54/54.5 46/48
8-662 953/955 1 135/1 140 20.5/21 55/54.5 49/45
8-663 956/954 1139/1134 20/20 53/54.0 44/47
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&8 46MnVS6IEE B T LT RK %
Hris A(4H) ACHD B(4H) BCHD)  cm)  CCHD D) DCHL) DS
8-661 2.5 0.5 0 0 0 0 0.5 0.5 0.0
8-662 2.5 0 0 0 0 0 0.5 0.5 0.5
8-663 2.0 0.5 0 0 0 0 0.5 0 0.5
R JUR AT, B FITAEE, 2022(4): 14-19.
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