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Abstract: The alloy structural steel for gear shafts was treated by adopting a quenching and partitioning process, and
effects of temperature and time of partitioning on the tensile properties, physical phase composition, microstructure and
fracture morphology of structural steel were all explored. The results show that when the end temperature of fixed
quenching and temperature of partitioning remain unchanged, extension of partitioning time can lead to gradual decrease
in the tensile strength of the steel for gear shafts, and an increase followed by decrease in the fracture strain; with
partitioning temperature at 225 °C and 275 °C respectively, the highest fracture strain is obtained at partitioning time of
120 s and 90 s, respectively; extension of partitioning time can lead to an increase followed by decrease in the
strength-elongation product of the steel for gear shafts; the highest strength-elongation product can be obtained when the
partitioning time is 90 s, and the strength-elongation product of the sample after quenching and partitioning treatment is
obviously higher compared to the sample just treated by quenching. There is almost no residual austenite in the directly
quenched sample, while the residual austenite in the sample by quenching and partitioning treatment is in a volume
fraction of 3.0%—-6.4%. It is found that at the same partitioning temperature, extension of partitioning time can result in
martensitic tempering transformation, and carbide precipitation and growth in the steel for gear shafts.
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