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Fig. 1 Schematic diagram of the casting process with low voltage
pulsed magnetic field
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Fig. 2 Microstructure of the edge region in different ingots
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Fig. 3 Microstructure of the center region in different ingots
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Fig. 4 Average grain size of the center region in different ingots
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Fig. 5 Temperature and cooling rate curves of the center of the ingot
during conventional casting and casting with applying a pulse magnetic
field after pouring
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Effect of Low Frequency Pulsed Magnetic Field on the Solidification
Structure of 60Si2CrVA Spring Steel

ZHU Cheng, LI Ying-ju, LUO Tian-jiao, ZHENG Ce, FENG Xiao-hui, YANG Yuan-sheng
(Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, Liaoning, China)

Abstract:

Effect of applying a pulse magnetic field before and after pouring on the solidification structure of 60Si2CrVA
spring steel was studied. The results show that both the application of pulsed magnetic field before and after
pouring significantly inhibits the growth of columnar crystals at the edge of the ingot and refines the grains in
the center of the ingot. However, there is little difference between the two cases. Compared to conventionally
casting, the application of pulsed magnetic field after 40 seconds of pouring results in a reduction of the
columnar grain zone to (4.9£0.3) mm, a decrease of 53.7%, and a refinement of the grain size in the center
to (407+30) um, representing a 47% reduction. In addition, the application of low voltage pulsed magnetic
field increased the average cooling rate at the center region of the melt from 1.45 °C /s (without applying the
magnetic field) to 2.36 °C /s. The mechanism of pulsed magnetic field regulating solidification microstructure
primarily lies in promoting the proliferation and drifting of crystal nuclei, with a more pronounced inhibiting
effect on the growth of columnar crystals.
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