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Implementation of Low Frequency Welding Pre-heating System Using
Induction Heating
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Abstract Welding preheating means that the surface of the base material to which the metal is welded before the main welding is
heated to a constant temperature. It prevents the cracks of the adjacent influences such as reduction of material hardening degree by
controlling the cooling rate, suppression of segregation of impurities, prevention of thermal deformation, and moisture removal. For this
reason, it is a necessary operation for high quality welding. Induction heating is an efficient heating method that converts electric energy
into heat energy by applying electromagnetic induction phenomenon. Compared with combustion heat generated by gas and liquid, it
is clean, stable, and economical as well as rapid heating. It can be heated regardless of the shape, depth and material of the heating
body by modifying the shape of the frequency and the coil with a simple structure. In this paper, we implemented a low frequency
welding preheating system using induction heating technique and observed the temperature changes of coil resistance, inductance and
automotive transmission parts according to the height of each transmission in winding coil for three kinds of automotive transmission

parts. We confirmed that the change of current is a very important factor in the low frequency heating.
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Fig. 1. Induction heating schematic
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Fig. 2. Circuit of preheating system
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Table 1. Measurements according to the height of three Table 2. Resistance and inductance measurement test
types of objects to be heated according to height
X Y Z
A B C
TE Xp=in| Xp-in| Xp=-in| Xp-in| Xp-in| & x5t =0]
(0| (0] (©] (€| © | (@A (Q) (mm) AR AL B_R B L CR CL
- (Q) (mH) (Q) (mH) (Q) (mH)
1XH 45 | 46 | 45| 45| 45 30 98.98
Al 2x| 62| 62| 61| 62| 62| 30 | 9757 0 | 1049 | 20 | 873 | 295 | 655 | 223
3XH 84| 82| 84 | 8 | 91| 343 84.07 8 1038 | 27.8 86.2 27.6 61.2 214
1A 59 | 60| 59 | 62| 75| 257 | 873 16 | 984 | 269 | 848 | 269 | 585 | 206
B| 2%t 71 67| 70| 68| 77 | 288 84.2
3%t 89 | 87| 89| 89 | 101| 38 193 24 87.8 24.8 76.9 25.0 56.5 19.9
C| 2kt 90| 89| 8 | 8 | 97| 385 56.85 40 78.0 25 65.5 221 53.5 19.2
SAH 101] 99 | 100] 99 | 105] 398 | 5329 48 | 741 | 217 | 617 | 211 | 529 | 190
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