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1 ABSTRACT

Electromagnetic launch technology(EML) i1s a prime candidate for furture long range artillery systems. Pulse thyristor is one of the key components
In pulse power supply(PPS). Mutiple modules are fired sequentially to generate flattop waveform for the load. However, Iin the circumstance,
thyristors are easy to fail. In this paper, the pulse thyristors’ reliability was researched when the pulse forming network(PFN) was fired sequentially.
The reverse recovery over voltage in discharge process Is the main reason of thyristors’ faillure. Based on a 24MJ Electromagnetic launch system, a
macro-model of scr was eatablished, in which, the reverse recovery process was taken in consideration. The change of reverse recovery over voltage
was fitted by hyperbolic secant function. Experiments showed that the model could precisely predict reverse recovery over voltage of pulse thyristors
In the 24MJ Electromagnetic launch system. On the other hand, this paper studied the inhibition of inductance on the reverse recovery over voltage of
scr in PPS. It was showed through simulation that an appropriate increase of induntance value could effectively inhibit current drop rate so as to
INhibit the reverse recovery over voltage of scr. Meanwhile, the overall efficiency of PPS would not decline significantly. This paper took 24MJ
Electromagnetic launch system as test platform. In the first round of testing, 13 pulse forming units(PFU) was fired sequentially. The thyraitors failed
when the Inductance value was 10uH. Then, 120 inductor was added to each PFU through converting parameters. After that, The 24MJ
Electromagnetic launch system operated reliablely when it was triggered in different time sequence.

2 THEORETICAL ANALYSES
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Figure 1. schematic of experimental circuit

Figure 3. photograph of 24MJ EML

This article devotes itself to a compact pulse forming network (PFN) of 24MJ for rail gun.
The PFN Is composed of 234 pulse forming units (PFU), and each unit stores 103kJ
energy. The main components of PFU are energy storage capacitor, pulse-shaping
Inductor, pulse thyristor, crowbar diode and Rogowski coil for current-measuring. The
rated voltage of PFU is 10.8kV.

3 THE LOAD AND THYRISTOR MODEL

—t-di/dt,t< t I, 1S the peak value of reverse current.
di/dt i1s the rate of decline when the
o (t) = —lgy -seChl(t-t,) /7, ]t <t <, current reach to zero. z,. 7, IS the time
—l, -sech[(t-t,)/z ]t >t, constant. t, Is the time when the reverse
current reach the peak.
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(1) The pulse-shaping inductor have strong effect on the reverse recovery process of = 1

the thyristor. The experiment and simulation showed that the higher inductance does

not always mean lower effectiveness.
(2) The paper gave a brief introduction to the 24MJ PPS which is developed by our Chaoliang Jin Is a postgraduate in HUST in Wuhan, He

laboratory. The result showed that the 24MJ Electromagnetic launch system operated has been working on pulsed power technology and high
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reliablely when it was triggered in different time sequence.

Figure 1. the model of the load
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