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Magnetic Circuit Model of Induction Heating Corrugated Roller
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Abstract; It is lack of intuitive basis how to select materials and sizes when design the structure or do electromagnetic

thermal coupling simulation of corrugating roller, because the relationships are unknown between the structure size and

the heating power of electromagnetic induction heating corrugating roller. To solve the problem, this paper put forward

the magnetic circuit model of corrugated roller based on the principle of magnetic circuit. Then under the premise that

ignored magnetic flux leakage and magnetic saturation, the relationship was induced between the theory power and the

size of structure, material properties and conduction currents in induction rollers. And more, the analytical expression

was given, the simulating results show how the permeability of material affects the heating power, which provides a new

way for the design of corrugated roller, and reduces the blindness in selecting material and structure size with the finite

element software.
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Figure 1  Structure schematic
diagram of corrugated roller
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Figure 2 Diameter profile magnetic

circuit of a heating structure
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Figure 3 Equivalent magnetic circuit of induction zone
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Figure 5 Change curve of heating power with relative

permeability of magnetic material
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Figure 6 Change curve of heating power with relative
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permeability of corrugated roller body
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