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Fig. 1 Structure diagram of coil transmitting system
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Table 1 Launch system structure parameters”s'”'
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Fig. 3 Drive circuit diagram of single-stage coil
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Table 2 Deviation of uniform design table under each level

of five factors™
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Table 4 Uniform design experiment schedule

IKFEL i 2 LIS i 22
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Table 3 Factor level table for uniform design

X825 x;/mm X,/mm X;/mm Xxy/mm Xs/mm
1 95 16.5 112.5 162.5 175
2 102.5 39.25 25 125 150
3 115 61.75 150 87.5 125
4 127.5 84.25 62.5 50 100
5 140 11.25 187.5 12.5 75
6 152.5 33.75 100 187.5 50
7 165 56.25 12.5 150 25
8 177.5 78.75 137.5 112.5 0
9 190 5.5 50 75 187.5
10 202.5 28 175 37.5 162.5
11 215 50.5 87.5 0 137.5
12 227.5 73 0 175 112.5
13 240 0 125 137.5 87.5
14 252.5 22.5 37.5 100 62.5
15 265 45 162.5 62.5 37.5
16 271.5 67.5 75 25 12.5
17 290 90 200 200 200

experimentation

IKFEL x;/mm X,/mm X3/mm X,/mm Xs/mm
1 95 0 0 0 0
2 102.5 55 12.5 12.5 12.5
3 115 11.25 25 25 25
4 127.5 16.75 37.35 375 375
5 140 22.5 50 50 50
6 152.5 28 62.5 62.5 62.5
7 165 33.75 75 75 75
8 177.5 39.25 87.5 87.5 87.5
9 190 45 100 100 100
10 202.5 50.5 112.5 112.5 112.5
11 215 56.25 125 125 125
12 227.5 61.75 137.5 137.5 137.5
13 240 67.5 150 150 150
14 252.5 73 162.5 162.5 162.5
15 265 78.75 175 175 175
16 2715 84.25 187.5 187.5 187.5
17 290 90 200 200 200
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Fig. 4 Curves of electromagnetic force and velocity
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Table 5 Uniform design experiment results
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Fig. 5 Curves after optimization
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Optimization of key parameters of electromagnetic coil launching
based on uniform design experimentation
YANG Baocheng’, HAN Junfeng
(Sichuan Polytechnic University, Deyang 618000, China)

Abstract: An electromagnetic coil launcher's muzzle velocity and launch efficiency are determined by critical
system characteristics like circuit and structural design. To obtain higher muzzle velocity and launch efficiency, this
article establishes an electromagnetic coil vertical launch model according to the circuit principle and dynamics
principle and uses the finite element simulation software Ansoft Maxwell for dynamic simulation of the proposed
model. Several experiments are conducted using the uniform experimental design method to examine the influence of
key parameters, such as the trigger positions of the five-stage coil launcher system, on the launch efficiency. The
simulated annealing algorithm is used to propose a method of optimizing the trigger sites and produce the ideal trigger
sequence after the simulation results are assessed using the stepwise regression approach. Finally, the simulation is
carried out based on the trigger positions obtained by the simulated annealing, and the launch efficiency of 56.27% is
achieved. This result verifies the effectiveness of the proposed optimization method and provides a valuable reference
for the optimization of high-mass launch technology in the future.

Keywords: electromagnetic induction coil launcher; Maxwell simulation; parameters optimization; uniform

design experimentation; simulated annealing algorithm
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