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Coupling characteristics research on Z-pinch driver
and wire array load”

Zou Wen-Kang" Chen Lin  Zhou Liang-Ji Wang Meng Yang Li-Bing Xie Wei-Ping Deng Jian-Jun
(Institute of Fluid Physics, CAEP, P. 0. Box 919-108, Mianyang 621900, China)
(Received 3 September 2010 ; revised manuscript received 19 February 2011 )

Abstract

Self-consistent circuit solution of Z-pinch driver discharging and wire array implosion is realized via Pspice analog
behavioral modeling ( ABM ) based on the 0-dimensional implosion model. The influence of wire array and circuit
parameters on implosion process is investigated using the method. Results show that wire array as its load is strongly
coupled with Z-pinch driver. The maximum pinch current, the implosion time and the maximum kinetic energy (E, )
transferring to wire array are very sensitive to driver and wire array parameters. When the driver doesnot change and
implosion time doesnot exceed a quarter of oscillation periods, the maximum pinch current, the implosion time and the
maximum E, increase while wire array mass increasing, and implosion time decreases as initial wire array radius increases.
With keeping wire array unchanged, the implosion time decreases and implosion time increases as capacitance of driver
increases, but the E, efficiency firstly increases then decreases. The optimal array parameters for a given driver should
make the implosion fully use the rising edge of current pulse, and make the pinch time close to a quarter of oscillation

period, so that the implosion process could obtain maximum E, efficiency.

Keywords: Z-pinch driver, 0-D implosion model, analog behavioral modeling, coupling characteristics
PACS: 52.58. Lq, 52.59.Qy, 84.30. Ng
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