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A new kind of velocity in-situ measuring technique for laser-driven flyer system

Niu Jinchao?, Gong Zizhengl’z, Chen Rong3 , Cao Yan?, Li Yu?, Yang Jiyunl’z, Xia Kaiwen®
(1. Science and Technology on Reliability and Environmental Engineering Laboratory, Beijing 100094, China;
2. Beijing Institute of Spacecraft Environment Engineering, Beijing 100094, China;
3. Institute of Technical Physics, College of Science, National University of Defense Technology, Changsha 410073, China;
4. Department of Civil Engineering, University of Toronto, Toronto M5S 1A4, Canada)

Abstract: Based on the laser beam shut-off method, a new kind of velocity in-situ measuring technique is presented, with
which a non-contact velocity measuring apparatus is built. The velocity of a flyer is calculated by measuring the time interval
in-situ while it flies through the laser screens for a certain distance. For the apparatus, a special miniature laser is employed to
produce an optical screen with thichness of tens of micrometers; the photoelectric accepters with a response time less than 1 ns are
used to record the time signals when a flyer is launched and arrived. This non-contact velocity measuring apparatus is very simple
in components, with high sensitivity and is relatively inexpensive. The experimental data show that the measurement error is less
than 5% for a flyer of 3 um in thickness at a velocity approaching 10 km/s.

Key words: laser-driven flyer; flyer velocity; in-situ measuring of velocity; non-contact velocity measuring apparatus
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