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Fig. 1 Series enhanced railgun and B-dot arrays
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Fig. 2 Schematic of the ratio function: F*/Fh,, ,F*/F%,,

(The x-axis is the ratio of the distance 2 to the bore height )
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Fig. 3 (a) Railgun and rail current B-dot array; (b) U-type solid armature; (¢) B-dot
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Table 1 The distance between armature current B-dot probes and the breech

No. : No. : No. ! No. : No. : No. : No. : No. !
/(mm) /(mm) /(mm) /(mm) /(mm) /(mm) /(mm) /(mm)
1 182 3 242 5 451 7 827 9 1229 11 1466 13 1829 15 2005

2 203 4 336 6 625 8 981 10 1361 12 1700 14 1920 16 2092
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Table 2 The distance between rail current B-dot probes and the breech

2, 2 2 2p 2p 2, 2 2
No. No. No. No. No. No. No. No.
/(mm) /(mm) /(mm) /(mm) /(mm) /(mm) /(mm) /(mm)
1 165 4 239 7 355 10 662 13 1221 16 1461 19 1704 22 2106
2 194 5 268 8 415 11 905 14 1302 17 1543 20 1941
3 210 6 312 9 496 12 1064 15 1382 18 1628 21 2023
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Fig. 5 The waterfall plots of armature current B-dot traces (a) and ratio functions (b)
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Fig. 6 The waterfall plots of rail current B-dot traces (a) and ratio functions (b)
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Fig. 7 (a) The measured and fitted position versus time; (b) The measured and fitted velocity versus time
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Measurement of Solid Armature’s in-Bore Velocity
Using B-Dot Probes in Series Enhanced Railgun

CHENG Cheng'*,GUAN Yong-Chao®, HE Yong”,GAO Gui-Shan?*,
LI Ye-Xun?,QIU Xu”,SONG Sheng-Yi*

(1. Graduate School of China Academy of Engineering Physics,Beijing 100088 ,China;
2. Key Laboratory of Pulsed Power,Institute of Fluid Physics,
CAEP ,Mianyang 621999,China)

Abstract: The solid armature’s displacement and velocity can be obtained by arranging B-dot probe
arrays along the barrel of a series enhanced railgun. The moment of armature arrival can be determined
by an evident change in the differential signals of B-dot probes while armature passing by. However,it
is difficult or even impossible to pick up the arrival moment directly because of not only armature
movement but also current variety, especially for the series enhanced railgun with currents in outer
rails and connecting conductors. To eliminate the influence of current variety, the ratio function is
introduced, which is the ratio of the differential signal integral to the current. The ratio function of
armature B-dot probe will reach a maximum when the armature arrives, while the one of rail B-dot
probe will reach the median. Three shots with same initial conditions, which adopted armature probe,
rail probe and VISAR respectively, were carried on a series enhanced railgun. The well agreement with
each other about displacement and velocity waveforms indicated that method and measurement were
valid. The accuracy of B-dot method is mainly affected by probe size and position, railgun current
distribution and electromagnetic noise.

Key words: series enhanced railgun;in-bore velocity; B-dot;ratio function;solid armature
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