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Overstress characteristics of metalized

polypropylene pulse capacitor

ZHANG Tianyang' , SONG Zuyin® , YUAN Yunhua® ,QIN Shu’ , CHEN Dongqun' ,LIU Jinliang'
(1. College of Optoelectronic Science and Engineering, National University of Defense Technology, Changsha 410073, China;
2. Air Force Military Representative Office in Hunan, Changsha 410100, China)

Abstract; As one of the energy storing elements of explosively-driven flux compression generators, the pulsed capacitor was required to

discharge only once, such as explosively-driven flux compression generators. Therefore, it provided a possibility to make the pulsed capacitor

working in overstress. Compared with the overstressing capacitor, the pulsed capacitor has several advantages, such as small volume and light

weight. So it could be used as a current driver to miniaturize explosively-driven flux compression generators. The overstress characteristics of

metalized polypropylene pulse capacitor ( MPP capacitor) were investigated at different temperatures. Experimental results show that the energy

storage density is 1. 8 times of the rated energy storage density at the temperature of — 45 ~ 60°C, and in this condition, the one-side lower

confidence limit of reliability is 0.9 if the confidence level is 0.95.
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Fig. 1 Schematic of experimental facility
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Tab.1 Results of capacitor withstand voltage experiment

WA (°C) mif R (kV)
-45 (0#)5.8  (1#)5.9  (2#)6.0  (3#)6.0  (4#)6.1  (5#)5.7  (6#)6.3  (7#)5.7
25 (8#)5.9  (9#)5.8  (10#)5.9 (11#)5.8 (12#)6.1 (13#)6.0 (14#)5.7 (154)5.9
60 (16#)5.5  (17#)5.3  (18#)5.6  (19#)5.5 (20#)5.5 (21#)5.3  (22#)5.3  (23#)5.6
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Tab.2 Results of capacitor overstress discharge experiment

W (C) No. n AC/C (%) U, (kV) I,(kA) t, (ps)
24 11 0.25 5.7 18.2 ~18.6 3.1~3.2
25 10 0.96 5.7 18.4 ~19 3~3.2
26 10 0.22 5.7 18.4 ~18.8 3
27 10 0.40 5.7 17.2 ~18 3.3~3.4
—-45 28 >15 0.45 5.7 18 ~18.2 3.3
29 5 0.11 5.7 18.2 ~18.6 3.3
30 13 0.32 5.7 18 ~18.2 3.3
31 >15 0.43 5.7 18.2 ~18.4 3.3
32 >15 0.39 5.7 18 ~18.2 3.3
33 10 0.12 5.7 17 ~17.2 3.2~3.4
34 13 0.18 5.7 17.2 ~17.6 3.2
35 12 0.04 5.7 17~17.4 3.2
36 >15 0.23 5.7 17 ~17.4 3.2
25 37 >15 0.33 5.7 17.2 ~17.4 3.2
38 >15 0.48 5.7 17.2 ~17.4 3.2
39 >15 0.52 5.7 17 ~17.4 3.2
40 >15 0.62 5.7 17.2 ~17.4 3.2
41 11 0.21 5.8~6 17.6 ~18.4 3.2
42 2 0.20 5.3 15.8 3.6
43 3 0.05 5.3 15.6 ~16 3.6
44 5 0.14 5.3 16 ~16.4 3.4
45 3 0.07 5.3 15.6 ~16 3.6
60 46 4 0.12 5.3~5.5 15.6 ~16.6 3.6
47 3 0.39 5.6 16.6 3.6
48 >15 0.34 5.2 15~15.2 3.6
49 12 0.52 5.2 15~15.2 3.6
50 >15 0.36 5.2 15.2 3.6
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