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Analysis and realization on time-delay control system of

magnetic flux compression generator

SHI Yunlei, ZHANG He, MA Shaojie, GU Lin, HE Hai
( Ministerial Key Laboratory of ZNDY, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract; Time-delay control system is very important to magnetic flux compression generator’ s operation. Based on circuit delay scheme, an

appropriate model was built to analyze the initiation time sequence, and its errors dispersion was analyzed. A switch driven by detonation was

proposed, its voltage endurance capability and plate deformation were analyzed by simulation. On this basis, six switches were tested at high

voltage. The data shows that, there is no voltage breakdown at 5kV, response-time distributes in 66 + Sus with standard deviation of 2. 7us,

conducting time is equal or greater than 900 s, discharge efficient is approximately equal to 90% . A mini-type magnetic flux compression generator

was used to test the time-delay control system and the results show that, the time difference between magnetic flux compression generator’ s

operation and current peak is only 1.8 s with the error being 7. 8% .
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Fig.1 Working process of MFCG
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Fig.2 Equivalent circuit of pulse energy-store

capacitor transient discharge
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Fig.3 Best initiation time sequence
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Fig.4  Structure design of switch
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Fig.5 Electric field distribution around switch electrodes
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Fig.6 Plate deformation with different thickness
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Fig.7  Circuit diagram of switch discharge

performance test at high voltage

8 FRsE
Fig.8 Detonation-driving-flyer discharge switch
PG AR5 HHATBOR Y . 36 1 AR 1Y 52
IR , 2% 1 i O S R i
JE, Wi 3z B (1) Sy FF G i B S 1 15 5 22 T DG A 5 Bp
(i), PR 0 Ay 30 P L e KL ( RPSES — > g e
WAL ) , 3 R R T G AL 6 J R Tl v IR (]
TEOC E R0 22 4L R AR A B i Bk ], 5L A

30
= FLE |

A

20

8 38 o 3 8

EY

DU T30 a0 50 0 700 @

0 10 200 300 400 500 600 700

K9 JFkm s TG TERE I BT
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