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Fig. 1 Sketch of generator EMG-125 Fig. 2 Helix photograph of generator EMG-125
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Table 1 Helix parameters of generator EMG-125
part number  part length/mm pitch/mm branches t/mm diameter of wire/mm  section of wire/mm®

1 130 5 1 5 2.5 4.91
2 130 5 2 10 2.5 9.82
3 130 B 4 20 2.5 19. 64
4 130 5 8 40 2.5 39.28
5 130 5 16 80 2.5 78.56
6 130 5 32 160 2.5 157.12
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Fig. 3 Calculated inductance of generator Fig. 4 Calculated coupling coefficient
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Fig.5 Calculated current on the load Fig. 6 Calculated voltage distribution
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Table 2 Experimental results of generator EMG-125

V,/kV I,/kA E,/k] In/MA En/k] En/E, (dIy/dD/(GA «s™1) a
12 23.2 18.6 3.0 103 5. 78.5
8 15.4 8.3 3.2 118 14. 2 71.0 0.12
4 7.5 2.0 3.0 103 51.5 74.8 0.03
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Fig. 7 Waveform of derivative current and voltage distribution Fig. 8 Waveform of load current
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Experimental study on small helical EMG with load current up to MA level

Sun Qizhi, Liu Wei, Liu Zhengfen, Chi Yuan, Dai Wenfeng, Fang Dongfan, Sun Chengwei
(Institute of Fluid Physics, CAEP, P. O. Box 919-108, Mianyang 621900, China)

Abstract: According to the results of the code MFCGS8-7 based on the circuit model, an EMG-125 type generator has been
designed and tested. The EMG-125 generator is 900 mm in length, 125 mm in diameter, and its charging explosive weighs 2. 7
kg. A series of experiments show that, there would be serious breakdowns inside the generator if the input current is beyond the
limit of 8 kA (the limit of the input energy is about 2 kJ). In the case of input current 8 kA, the peak current 3 MA was measured
on the inductive load 25 nH, which is 0. 3 MA less than the calculated result without magnetic flux losses. The maximal energy on
the inductive load is 100 k] with the peak gain of 50. The calculated results agree with the experimental results when the calibra-
ted coefficient of magnetic flux losses is set as 0. 03.

Key words: magnetic flux compression generator; explosive power source; pulsed power; helix
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