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Abstract: Effects of different tempering temperature on the microstructure and mechanical properties
of the directly-quenched steel were investigated by SEM, TEM and other experimental methods. The
results indicate that the tested steel obtain the best comprehensive mechanical properties with tensile
strength of 805MPa, yield strength of 719M Pa, elongation of 25. 8% and impact energy of 106] at
— 20 C. T he recovery of lath bainite become even more clear with increasing tempering temperature.
The smalk angle grain boundaries in lath bainite gradually disappear through motion, merging and re-
organization of dislocation, which cause lath wider. It was found that bainite lath boundaries blurred,
the dislocation network located in bainite and the precipitation of ( Nb, Ti)(C, N) composite phase
with the average size of 10-20nm after tempering at 620°C. Mechanical properties with tempering tem-
perature show nommonotonic nature, which is ascribed to the comprehensive mechanism including the
recovery softening process of dislocation substructure, and the strengthening mechanism due to the
dissolution of carbon and precipitation of the second phase in bainite during tempering.
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Fig.4 SEM micrographs of the tested steel at different tempering temperatures
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Morphology and energy spectrum of precipitation particles in the tested steel tempered at 620%
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