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ABSTRACT: The work aims to study the effect of different annealing temperature under two heating rates on the recrystalliza-

tion behavior, recrystallization nucleation and growth mechanisms, and grain boundary characteristic distribution of 45" steel, so
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as to solve the problem that the recrystallization behavior of 45" steel is greatly influenced by the annealing process. The speci-

mens were heated to different temperature (660 C and 720 C) at 2 ‘C/s and 0.08 “C/s for 30 min by simulated hood annealing

experiments in a box-type resistance furnace and the recrystallization behavior and grain boundary characteristics of the an-

nealed 45" steel were investigated by the electron backscatter diffraction (EBSD) method. Compared to the heating rate of

0.08 ‘C/s, the grain size of the specimen was fine and the recrystallization temperature was increased when the heating rate was

2 “C/s. At a high heating rate, with the increase of annealing temperature, the recrystallization volume fraction increased and

some small-angle grain boundaries transformed into large-angle grain boundaries, thereby promoting the recrystallization proc-

ess. Recrystallized grains nucleated and grew through the merging of subgrains, exhibiting an equiaxed distribution. Subgrains

grew by mutual engulfment, leading to a reduction in subgrains and an increase in geometrically necessary dislocation density.
At two heating rates, the ratio of (£9+X27)/X3 at 720 ‘C was higher than that at 660 ‘C, and the grain boundary at low XCSL is

higher at 720 ‘C, which was more conducive to the formation of grain boundary clusters and better grain boundary characteristic

distribution in 45" steel. Therefore, compared with that at slow heating rate, the annealing at high heating rate can increase pro-

ductivity and improve the microstructure of materials by grain refinement.
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Fig.1 Microstructure of 45" steel during annealing and recrystallization process
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Fig.2 Orientation angle distribution diagram during the annealing process of 45" steel
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