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probes:
1-trigger pulse of 100 kV generator;
2-voltage of PFL1; 3-voltage of WS;
4-voltage of peaking switch; 5-voltage of PFL4; 6-voltage of Tri-plate TL;
7-current of No.1 cell; 8-current of No.2 cell; 9-current of No.3 cell;
10-voltage of RPD; 11-current of RPD

|

Fig. 1 Photo of pulsed X-ray source based on IVA/RPD Fig. 2 Layout of the measuring probes and main parts of X-ray source
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Table 1 Style and sensitivity of probes

No. probe style sensitivity
1 resistor divider 11.0X10°
2 capacitive divider 11.0X10?
3 capacitive divider 9.5X10°
4 capacitive divider 7.7X10°
5 capacitive divider 145.0X10?
6 capacitive divider 134.0X10°
7 Rogoski coil 1.4X10°
8 Rogoski coil 1.4X10°
9 rogoski coil 1.4X10°
10 capacitive divider 350.0X10°
11 Rogoski coil 1.2X10°

#2 AE Marx BET RPD EHRHER
Table 2 Experimental results of RPD

shots Marx voltage/kV RPD current/kA RPD voltage/ MV X-ray FWHM/ns 1 m dose/mGy

008 20 29.0 1.2 55.4 6
009 25 35.6 1.5 55.0 11
029 30 44,2 1.8 44. 2 19
036 35 51.2 2.1 41.6 27
039 35 52.2 2.0 40. 2 28
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Fig.3 Current of RPD at different charging voltage of Marx Fig.4 Typical output waveforms at 35 kV charged Marx
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Fig.5 Typical waveforms for RPD at Marx charging voltage of 35 kV Fig. 6 Typical waveform of X-ray pulse
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Fig. 7 Focus spot of X-ray with 1. 2 mm rod and image process Fig. 8 Radiography of Fe and W Steps
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Fig.9 Experimental setup of spalls radiography
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W spalls

(a) delay 40 ps (b) delay 60 us (c) delay 80 us
Fig. 10 Radiographic images of W spalls at different delay time from explosion to pulsed X-ray emission
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Pulsed X-ray source based on inductive voltage adder and
rod pinch diode for radiography

Sun Fengju, Qiu Aici, Yang Hailiang, Zeng Jiangtao, Gai Tongyang, Liang Tianxue,
Yin Jiahui, Sun Jianfeng, Cong Peitian, Huang Jianjun, Su Zhaofeng, Gao Yi,
Liu Zhigang. Jiang Xiaofeng, Li Jingya, Zhang Zhong, Song Guzhou, Pei Mingjing. Niu Shengli
(Northwest Institute of Nuclear Technology, P. O. Box 69-10, Xi’an 710024, China)

Abstract; The pulsed X-ray source based on the inductive voltage adder(IVA) and rod pinch diode(RPD) is developed, and
its configuration and main parts and output parameters are introduced in detail. The Marx generator with 3. 3 MV charges the wa-
ter pulsed forming lines with 7. 8 Q and produces the high power pulse of 70 ns width with about 1 MV feeding the three IVA cells
in parallel through the peaking water switch and the pre-pulse oil switch. The secondary of IVA adopts the vacuum insulation
transmission line( VITL) with the impedance from 40 Q up to 60 Q, driving the RPD isolated from the output terminal of IVA for
2 m VITL. The diameter of the graphite cathode of RPD is 12 mm, and the diameter of the tungsten anode rod is 1. 2 mm. The e-
lectron beam from the cathode is pinched to the tip of the anode rod by the electric-magnetic force of the current and emits the
pulsed X-ray with small focus spot. When the Marx generator is charged positive/negative 35 kV, typical parameters of RPD are
voltage of about 2. 0 MV, current of about 50 kA and full width of half magnitude(FWHM) of 80 ns, and the X-ray parameters
are FWHM of about 40 ns, dose of 28 mGy and focus spot diameter of 1 mm. The radiographic images of the spalls of Fe and W
material produced by explosion are obtained with the developed X-ray source.

Key words: inductive voltage adder; rod pinch diode; radiography; spall; pulsed X-ray source
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