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Simulation of Induction Heating of Steel Billet Considering Its Movement using 3-D FEM
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For Induction Heating Simulation, 3-D finite element analysis of a magneto-thermal coupled
problem with moving billet are presented. For better accuracy and due to the different char-
acters of the approximated unknown variables, two appropriate solution spaces are considered:
a vectorial characteristics of the magnetic field and eddy-current distributions; and a scalar
space using nodal finite elements for the non-linear analysis of thermal field distribution. A
moving billet with eddy-current flow is considered using appropriate step division for the nature
of the coupled process. The mathematical background, analyzed models and obtained results

are presented.
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Fig.1: Algorithm
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Table. 1: Computational Time

CPU time for Our
Computations Traditional method | method
( for all step) (min.) | (min.)
Eddy-current 2037 1636
Eddy-current losses 19 48
Temperature field 33 33
Electric resistivity 7 5
| Total 2096 | 12 |

Computer : SGI INDIGO? (120MIPS)

Fig.9 Temperature distribution after 40s
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