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Coil Structure Optimization in Electromagnetic Powder Compacting Based
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ABSTRACT: In order to improve the powder density pressed by electromagnetic, electromagnetic impulse of driving
sheet need to be improved, planar spiral coil of sheet plays a key role in increasing drive impulse. Firstly, establishing
finite element model of suppress electromagnetic coil , then approximate model of coil structure parameters and drive
plates is established by the simulated data and objective function of BP artificial neural network , last coil structure
parameters were optimized by particle swarm (PSO) algorithm to obtain an optimal set of particles through the
progressive optimization solution. In the end using finite element simulation software verified the obtained results. The
optimal coil structure parameters is obtained as follows: the coil section size proportion is 2.4, and distance of 1.2 mm of
the drive coil, coil turn spacing of 0.7 mm, coil and drive ratio of 0.5.The results show that the combine particle swarm
(PSO) algorithm and finite element method can quickly and effectively obtain the optimal structure parameters.
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Fig.1 Low voltage electromagnetic suppression test equipment

T

K2 RSy
Fig.2 Coil entity

®1 FELEMEDRSEH

Table 1 Plane coil discharge circuit parameters

PRIy i) oot
R~falb B/ N A/ wF BH/mQ HE/ wH
i
1 1 1000 1 5000 93.222 3.915
2 1 1000 15 000 78.625 4.795
3 1 1000 15 000 73.75 5.745
3 0.5 1000 15 000 73.75 4.015
3 1.5 1000 15 000 73.75 4.426
3 2 1000 15 000 73.75 4978

FEAIGH e L ) S 3 v fef FH A 2R B 2T
TR 520 T 2R B8 - ThT SR bR 1) - T R e £k,
IE R BT A . S50 P TR TE Lk B i H R
49 6.85 x 107 S/m, {4 1.26 x 10° H/m, 8L H
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Fig.3 Length of coil calculation diagram
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Fig.4 Drive and colil size specification
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Table 2 Simulation experiment data

RERER T ABSREEOES RGBTSR SR [ wih H 25
7 Hopi mm mm Hop s MRE(N-5)
1 1 1 1.5 1.7 0.000 325 493.85
2 2 1 1.5 1.7 0.000 322 1736.82
3 3 1 1.5 1.7 0.000 316 3457.249
4 3 0.5 1.5 1.7 0.000 316 2677.19
5 3 1.5 1.5 1.7 0.000 316 3282.98
6 3 2 1.5 1.7 0.000 316 3056.76
7 3 2.5 1.5 1.7 0.000 316 2052.246
8 3 3 1.5 1.7 0.000 316 1846.46
9 3 1 1 1.7 0.000 331 3554.93
10 3 1 0.5 1.7 0.000 323 5113.233
11 3 1 2 1.7 0.000 343 3051.171
12 3 1 1.5 1 0.000 316 7828.356
13 3 1 1.5 2 0.000 316 2789.09
14 3 1 1.5 1.5 0.000 316 4388.703
15 3 1 1.5 0.5 0.000 316 7434.675
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Fig.8 Flow chart of BP algorithm
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