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Effect of Cooling Rates During Tempering on Structure and Properties
of 30CrMnSiA Steel
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Abstract: Experiments on tempering at different cooling rates were conducted for annealed 30CrMnSiA steel to
investigate the effect of cooling rate during tempering on the properties of tempered 30CrMnSiA steel and its
microstructure evolution. The results show that the cooling rate during tempering has brought slight effect to the
hardness, and a certain influence to impact properties of 30CrMnSiA steel. After tempering at 510 C, the 30CrMnSiA
steel has its surface mainly subjected to compressive stress and the center subjected to tensile stress. A faster cooling rate
during tempering will result in a higher residual stress on the surface of the sample. During the tempering process, C
element mainly combines with Fe element to form Fe-C compounds, while a trace of C element, together with Cr and Si
elements, forms Cr-C compounds and Si-C compounds. It is found that the rapid cooling rate has slight effect on the
content and size of carbides.
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