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Abstract: This paper will introduce an inductive coil design method using main-frequency that will improve efficiency.
The heat treatment process has many advantages, such as low initia investment; affordable equipment, eco friendly,
mechanized process control and production arrangement. Steel heating can be used for the production of numerous
goods including plastic and rubber processing. This paper contains in-depth research concerning inductive coil design
that highlights the different specific rate of work on the steel cylinder surface.
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Figure 1. Main-frequency inductive heating cylinder system. 1)
Seel cylinder; 2) Inductive coil
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Figure 2. Eddy current density. 1) Steel cylinder; 2) Inductive cail,
dS-small area
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Table 1. Temperatureerror evaluation of inductive coil having average number of turns

% 1 THSHEKHN RN EENRERETN

e E 1 2 3 4 5 6 7

0 W B 3 203.75 2165 2195 224 219.5 2165 204

FIFH cosmos 73 21 )il FEAE 204.0 216.0 219.7 224.0 220.1 215.9 204.0
T 0.25 05 0.2 0 0.6 0.6 0
AR % 0.12 0.23 0.09 0 0.27 0.28 0

Table 2. Temperatureerror evaluation of inductive coil having non average number of turns

% 2 PSRN BNLERNRERETN

e E 1 2 3 4 5 6 7
W I B P HAME 2231 2475 254.2 251.2 2445 229.7 215.9
FIF cosmos 73 EI| )il FEAE 234.2 485 254.8 252.3 245.2 2305 215.1
WRE%E 11 1.0 06 05 0.7 0.8 0.8
AR % 0.47 0.4 0.23 0.19 0.28 0.34 0.37
e %A ST 280, 1 [X[H]ITi% 98, 2 X [Hj[H%y 105, 3 X [H[fi%y 77, i 8.5A, il 50 Hz, i ¥ 25°C
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Table 3. Inductive coil design par ameter s obtained by BP-NN
% 3. FIA BP-NN BRIM R L&E RTS8

BP-NN [ N\ £ 4

BP-NN [ty it £ 4

SIS
1X A 2 XA AR 3 XA L i 1 X [f fg I35 2 [X [ 7 4 3 X[ 7 M A
1 238 250 238 92 110 92 8.1
2 270 268 251 108 91 87 87
3 260 260 260 115 84 115 7.9
Table 4. Test of inductive coil design parameter s obtained by BP-NN
& 4. FIFH BP-NN BRI BN BENIIHS B MIE e e
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