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Effect of tempering temperature on microstructure and impact
properties of low-carbon high-alloy bearing steel
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Abstract: The effect of tempering temperature on microstructure and impact toughness of low-carbon,
high-alloy bearing steel was studied by OM, SEM, and XRD. The results show that the metallographic
microstructure for the low-carbon, high-alloy bearing steel consisted of tempered martensite and re-
tained austenite when the tempering temperature is 200, 300, 400, 500 °C, respectively. Furthermore,
martensite degradation occurs, and the microstructure consists of tempered soxbite and retained austen-
ite when the tempering temperature increases to 600 °C and 700 °C. After tempering at 200-700 °C, the
impact toughness of low-carbon, high-alloy bearing steel tempered at 300 °C is the highest, that
tempered at 600 C is the lowest, and the tempering temperature should not exceed 500 “C. The fracture
characteristics of low-carbon, high-alloy bearing steel after tempering at 200-500 °C are quasi-dissociat-
ive fractures, and the tempering at 600 °C and 700 °C are brittle fractures.
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Fig. 1 Optical microstructures of tested steel at different tempering temperatures
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Fig. 2 XRD patterns of tested steel at different tempering
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Fig. 3 Retained austenite contents of tested steel at differ-
ent tempering temperatures
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Fig. 5 SEM microstructures of tested steel at different tempering temperatures
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