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A study on Heat Flux of Induction Heating of steel plate using the Taguchi Method

Y. C. Lee, S. G. Chang(Mech. Eng. Dept., CNU), Y. S. Yang(Mech. Eng. Dept., CNU)

ABSTRACT

Induction heating is a process with magnetic and thermal situation. Induction heating of flat metal products has
an increasing importance in many applications, because it generates the heat within workpiece itself and provides high
power densities and productivity. When the high frequency electric current flows in a coil, the process parameters
which are air gap, power density, and heating time have a important roles on induction heating of steel plate. This
study investigates an influence of the process parameters by means of experiments using Taguchi method.

Key Words : Induction Heating(f-=7}9), eddy current(9}37), Joule heat(52 &), surface hardening(¥ &8 7 5}),
Taguchi method(“+ 75 7]8)
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Table. 1 Chemical Composition of specimen

C Si Mn P S Cr Ni Cu

0.445% [0.225% | 0.7% }0.014% |0.005% | 0.01% | 0.01% | 0.02%
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Fig. 1 Schematic diagram of induction heating system
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Fig. 2 Heat Affected Zone of specimen
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Table. 2 Levels of experiment factors

0 1
Power A 32200 (W) 37500 (W)
Gap Distance | B 2 (mm) 1 (mm)
Moving Speed| C 5 (mm/s) 4 (mw/s)

Table. 3 Orthogonal array table - L, (27
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Holdake Aol ZAL4E FL AVRE IS
4 ok 287] gl Zol/yol gl ¥ SN
H1E 4 (1)& o] &84 T3k Table. 40l et
Atk

SN=~10lo [—1 > .2]
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Table. 4 Results of experiment on the orthogonal array

table
No. Experiment 1 | Experiment 2 __Zl. L SN
Xy Y, X; | Y, Xl X,
1 1.15 | 43.60 | 0.75 | 38.10] 0.03 0.02 | 32.66
2 2.70 | 45.00} 2.00 } 4540 0.06 0.04 | 25.57
3 160 |4560] 1.50 | 4460} 004 | 0.03 | 29.28
4 390 146.60] 3.40 { 46.40{ 0.08 0.07 § 22.09
5 1.45 } 4550 1.30 | 43.20] 0.03 0.03 | 30.17
6 2.70 | 4580 ] 3.00 | 46.50 ] 0.06 0.06 | 24.18
7 2.65 146301 2.10 | 4570 ] 0.06 0.05 { 25.70
8 4.50 | 47.60] 4.10 | 47.10] 0.0% 0.09 | 20.83

Table. 5 Results of variance analysis based on the
orthogonal array table (ANOVA)

factor| S | ® [ Vo | Fo {F(0.05){FOOL| p (%)

A | 95 1 fos ] so ) 7271 | 2120 | 810
B |2694| 1 269414179 22.96
c | 1| 79 |a1579 67.32
e 19 | 4 loars 1.62
T [11734] 7

Table. 48 ol&3te] R P84S HH 2
Az € £2& 4HEs7] Azt snule 29l
3 2 ZE vEHA Z9E Fig 3% ok

Fig. 3 SN ratio, S value for control factors
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