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Table 1 Parameters of explosive and shock wave

J 23 po/(g s cm *) Y D/(km+s ')  pu/GPa  wu,/(km-+s') D,/(kme+s') p./GPa
TNT 1.54 2.83 6.831 18.76 0. 906 5.278 29. 65
8701 1.64 2.91 8. 245 28.51 1.197 5.760 42.75
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Table 2 Parameters of shock wave in magnetic core with TNT Table 3 Parameters of shock wave in magnetic core with 8701

WEaE t/ps wn/(kmes ') pn/GPa D,/(kmes ') WA ¢/ps w./(kme+s™')  p,/GPa D,/(km=+s™")

1 3. 81 0.803 25.92 5. 206 1 3.16 1. 263 46. 25 5.906
2 6. 34 0.478 23. 60 7.963 2 5.48 0.623 31. 60 8.181
3 6.81 0.559 27.77 8.013 3 5. 94 0.875 48,47 8. 935
4 7.27 0. 550 23.45 6.877 4 6. 47 1. 037 54. 34 8.452
5 7.74 0.479 16. 98 5. 718 5 7.01 1. 042 48. 68 7.535
6 8.58 0.351 10. 55 4. 848 6 7.59 0. 859 32.88 6.174
7 3.85 0.692 22.99 5. 358 7 3.21 1. 265 46.61 5.943
8 3.94 0.683 23.15 5. 467 8 3.28 1. 264 47.19 6.022
9 4.15 0.785 28.06 5. 765 9 3.40 1. 309 50. 46 6.218
10 4.19 0.802 30.19 6.072 10 3.40 1. 413 56. 10 6. 404
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Explosion-driven electromagnetic induction pulse generator

Ben Chi, He Yong, Pan Xuchao, He Yuan, Ling Qi
(Ministerial Key Laboratory of ZNDY, Nanjing University of Science and Technology ,
Nanjing 210094, Jiangsu, China )

Abstract: In this work, based on the traditional pulse generators, we present an electromagnetic in-
duction generator driven by explosion as a new technology of electromagnetic pulse generator. Having
described the working process of the generator, we simulated and calculated the shock process of the
explosion. Furthermore, we established the model for the working circuit of the generator with initial
voltage and static magnetic, obtaining the calculation method of the induced voltage. An experimental
generator with initial static magnetic provided by permanent magnet was designed, and the generators
respectively fitted with two different explosives were tested. The experimental results show that the
generator driven by higher detonation velocity of explosive can produce higher peak and shorter rise
time voltage pulse, which are found to be a little lower than the calculation results due to the simplifi-
cation in theoretical calculation of the magnetic field of the core and the velocity of shock wave.

Key words: mechanics of explosion; phase transformation; electromagnetic induction; pulse generator
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