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Power Control of Induction Heating Process for TR forging

M. C. Song and S. H. Ju

Abstract

The purpose of this study is to establish the optimal induction heating conditions of various preform types used for TR
forging. The finite element model coupled electro-magnetic and transient heat transfer was employed to evaluate the
distribution of temperature at the billet. Power control method was applied to control temperature of preform in induction
heating because TR forging is not a continuous process. Power schedule that consists of heating and holding stage was
suggested. In heating stage, power is inversely proportional to diameter of preform but the time of heating stage is directly
proportional to the diameter of preform. But, in holding stage, the required power for thermal equilibrium per unit volume
of the billet decreases with an increase in a diameter of billet due to the increase of efficiency.
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Fig. 1 Preform and experimental setup for induction
heating

Table 1 Power condition used for experiments

Title Heating Input Duration
‘Stage Power(kw) | Time(min)

Testl Heating 420 40
Holding 240 42

Test2 | Heating 480 28
Holding 180 75
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Fig. 2(a) Comparison results of temperature history

at part A heated by testl condition obtained
by both experiment and FEM
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Fig. 2(b) Comparison results of temperature history
at part A heated by test2 condition obtained
by both experiment and FEM
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Fig. 3 Temperature distribution after induction

heating by test2 condition
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Fig. 4 Comparison results of temperature history at
part B obtained by both experiment and FEM
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Fig. 5 Typical temperature histories at the surface
and center of billet using induction heating
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Fig. 6 Change of input power and duration time with
billet diameter at the heating stage
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Fig. 7 Changes of the required power and thermal
loss for thermal equilibrium at 1200 °C with a
diameter of billet
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(1) P. G.. simpson, 1960, "Induction heating coil and
system design”, McGraw-Hill International edition.
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