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Abstract: The control of MnS inclusions is the key to the development of high-quality gear steel. In this
paper, a Gleeble-3500 thermomechanical simulator was used to carry out single-pass hot compression
experiments to investigate the hot deformation behavior of MnS inclusions in 20MnCr5 gear steel hot-
rolled bars with a strain rate of 1.0 s”, deformation strains of 15%~50%, and deformation temperatures
0of 900~1100 °C. At the same time, the effects of deformation ratio and deformation temperature on the
size, aspect ratio morphology and relative plasticity of MnS and its composite inclusions were systemat-
ically studied. The results showed that the fragmentation degree of MnS inclusion changes periodically
with deformation ratio and temperature. At 30% deformation ratio, with rising temperature, the relative
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plasticity of MnS inclusion first decreases from 2.31 to 2.01 and then increases to 3.55. At 950 °C, with
the increase in deformation, the relative plasticity continuously decreases from 2.98 to 2.01, and then to
0.94. Combined with the change in aspect ratio, size, and relative plasticity of MnS inclusions, the op-
timal deformation temperature of 20MnCr5 gear steel is 900 °C at 30% strain, and the optimal deforma-

tion ratio is 50% at 950 C.

Key words: gear steel; manganese sulfide inclusions; deformation ratio; deformation temperature; relat-

ive plasticity
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Table 2 Scheme of hot compression experiments
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