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Effects of RE Microalloying on Microstructure and Properties of 5CrNiMo Steel
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Abstract: Using rare—earth as microalloying element, RE alloys is added to 5CrNiMo steels by
instantaneous dense flow technique under normal processing conditions with conventional
smelting methods. The microstructure of 5CrNiMo steels is systematically studied by
metallographic microscope and SEM, and mechanical properties and compositions are tested and
analyzed. The results show that with little addition of RE elements, the content of S
decreases to 0.009% and 0.005%, the value of standard of high purity steel. The
microstructures under heat treatment of anneal, quench and temper after quench are all
conspicuously refinement. Compared with 5CrNiMo steels of the same heat without RE additions,
the impact work of the steels increases by 51% and 68%, 14] and 19] respectively, while the
hardness and strength remained stable. The times of cool-heat cycle operation needed of the
samples without RE are increased by 35% and 69% with RE content to the same extent of crazing

on the surface of the samples.
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