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Commutating Analysis of the Coil Electromagnetic Launcher

HOU Yan-pan, LIU Zhen-xiang, YANG Li-jia, SHEN Zhi,
OUYANG Jian-ming, YANG Dong, JIANG Ya-qin

(College of science, National University of Defense Technology, Changsha 410073, China)

Abstract; The transformation and diversion of energy during commutating process of the coil electromag-
netic launcher (coil EML) was quantificationally analyzed and the commutating process of the coil EML
was numerically simulated using Finite Element software Ansoft. The conclusions are as follows: if the
quantity of the layers of the drive coil is fixed, the efficiency of the magnetic energy transforming to the ki-
netic energy would be induced by the increase of the quantity of the layers of the projectile coil; if the
quantity of the layers of the projectile coil is fixed, the efficiency of the magnetic energy transforming to the
kinetic energy would be reduced by the increase of the quantity of the layers of the drive coil; if the quanti-
ty of the layers of the projectile coil and the drive coil reached a specific value, the residual energy would
be released in the form of the electric arcing at muzzle.
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k1 A% #%
L /mH L,/mH L /mH M,/mH M, /mH M, /mH M, /mH M /mH M /mH

l=11,=1 0.00226 0.0566 0.04999 0.00453 0.00796 0.03456 0.04020 0.004 54 0.002 333
l,=1,1=2 0.00226 0.216 0 0.05000 0.00452 0.01530 0.06664 0.07740 0.004 53 0.004 562
l,=1,1=3 0.00226 0.4635 0.05001 0.00452 0.02203 0.09 37 0.11173 0.004 53 0.006 684
l,=1,1 =4 0.00226 0.7850 0.05001 0.00452 0.02820 0.12383 0.14335 0.004 54 0.008 694
l,=1,1=5 0.00226 1.1681 0.05001 0.00452 0.03384 0.14912 0.17239 0.004 54 0.010 588
l,=2,1=5 0.00879 1.1680 0.201 13 0.01855 0.06672 0.296 14 0.341 44 0.018 58 0.021 471
[,=3,1,=5 0.01931 1.1680 0.45517 0.04266 0.098 68 0.44106 0.50721 0.04270 0.032623
l,=4,1,=5 0.03358 1.1681 0.81400 0.07747 0.12975 0.58392 0.669 79 0.077 54 0.044 011
[,=5,1=5 0.05157 1.1680 1.27980 0.12349 0.15998 0.72472 0.82923 0.123 55 0.055 609
[,=5,1,=10 0.05158 3.6079 1.27980 0.12349 0.26052 1.19770 1.363 10 0.123 50 0.095 420
[,=10,1,=10 0.19516 3.6079 5.29080 0.53902 0.48810 2.31140 2.60250 0.53904 0.197 560
[,=10,1,=15 0.19516 6.1070 5.29090 0.53903 0.59644 2.84960 3.19850 0.53922 0.248 250
l,=15,1,=15 0.42792 6.1074 12.3320 1.308 00 0.84277 4.12730 4.59120 1.308 00 0.378 820
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L=1,1=1 8.373 19. 627 0. 427
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L=1,1 =3 22.278 39. 880 0. 559
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