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Abstract; The microstructure evolution, and mechanical properties of new-type slot edgesteel 30MnSiCrMo quenched at
900-920 C for 30 min and tempered at 350-550 “C for 2 h are studied by using opticalmicroscope, scanning electron micro-
scope, tensile, impact and Brinell hardness tester. The results show that martensite decomposition, transformation-aggrega-
tion-growth of carbide, and recovery-recrystallization of o phase happen during 350-550 “C different tempering process, the
room temperature microstructure transitis from tempered martensite to tempered troostite and tempered sorbite. With the in-
crease of tempering temperature, the solid solution strengthening and carbide precipitation strengthening gradually weaken,
the strength and hardness of testing steel continuously decrease, while the plasticity and toughness gradually increase. The
excellent strengthen and toughen matching of the testing steel is obtained 1. e. with austenitizing at 900 and 920 C for
30 min, water quenching and tempering at 450-520 “C for 2 h, the tensile strength of steel is 1 159-1 008 MPa, the yield
strength is 1 107-944 MPa, the elongation after fracture is 11. 89%-15. 0% , the room temperature hardness is 336-
293HBW, and the V-shaped impact ahsorption energy is 45.5-67.5 J, which could meet the requirements of strength and
toughness of the central trough ledge.
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Table 1 Chemical composition of test 30MnSiCrMo
steel/ %
C Si Mn P S Cr Ni Mo Ti
0.28 0.62 1.30 0.015 0.0091 0.20 0.13 0.13 0.026
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Fig.1 Microstructure evolution of testing steel austenized at 900 °C for 30 minutes, water quenched (a), and followed by tempering

at (b) 350 C; (c) 400 °C; (d) 450 °C; (e) 500 °C; () 550 C;(a) lath martensite-residual austenite ; (b) tempered martens-

ite-carbide; (c¢) (d) tempered troostite; (e) (f) tempered sorbite
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Fig.2 Microstructure evolution of testing steel austenized at 920 C for 30 minutes, water quenched (a) , and followed by tempering
at (b) 350 C; (e) 400 °C; (d) 450 C; (e) 500 C; (f) 550 C . (a) lath martensite-residual austenite; (b) tempered martens-
ite-carbide; (c) (d) tempered troostite; (e) (f) tempered sorbite
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Fig.3 Engineering stress-strain curves of quenching and tempering treated testing steel; (a) quenched at 900 “C + tempered at 300-
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Fig.7 SEM morphology of Impact fracture of testing steel austenized at 900 “C for 30 minutes, water quenched, and followed by tem-

pering at (a) 400 °C; (b) 450 C and (c) 500 C
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