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Abstract: Studying the influence of induction heating on the metallurgical transmission behavior
was of great significance for improving the quality of castings. However, direct observation and mea-
surement were difficult to conduct owing to the high temperature of the melt and the high cutting cost of
ingots, which resulted in substantial experimental losses. Therefore, a multi—physical field coupling
model of electromagnetic field—temperature field—flow field—solute field was designed by combining

numerical simulation with experimental verification, and sampling verification was performed on a

700 kg ingot of 34CrNilMo steel. The influence of two induction heating layouts on the solidification

process and solute transport behavior of the ingot were simulated, and the application scenarios of dif-
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ferent coil layouts were analyzed. The results showed that the coil layout exerted a significant impact on

the solidification behavior of the ingot. Magnetic fields from different layouts modified flow field pat-

terns and mitigated solute segregation. The two layouts reduced the carbon segregation rate at the riser

by approximately 47% and 52% respectively. It was confirmed that the induction heating technology

was a feasible approach to achieve solute homogenization in the ingot and improve the quality of the in-

got, providing a reference for the industrial application of induction heating of ingots.

Key words: induction heating; solidification; segregation; multi—physical field coupling
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Table 2 Chemical Composition of 34CrNilMo Steel (Mass Fraction) %

C Si Mn P S Fe Cu Cr Ni Ti Mo
0.035 0. 350 0. 540 0.014 0. 005 Bal 0.027 1.510 1. 450 0. 007 0.270
33 34CrNilMo A IR 1B
Table 3 The Physical Properties of 34CrNilMo Steel
FEREU (Pa-s) HL %/ (S/m) A T2 SIMEB/(W/ (m-K))  HAE/(J/(kg-K)) 1 (kg/im®)

0.02 4.6x10° 1 43 480 7850
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