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Influence of Barrel Parameters on Velocity and Morphology of Laser-driven Flyer

QIN Wen-zhi, WANG Zhi-hao, HE Bi, GAO Yuan, WANG Yao, WANG Liang
(Institute of Chemical Materials, China Academy of Engineering Physics, Mianyang, 621999 China)

Abstract: In order to obtain the influence of barrel parameters on the laser-driven flyer velocity and morphology, the velocities
and evolution process of laser-driven Al flyers confined by steel barrels with various diameters and lengths were investigated us-
ing Photonic Doppler Velocimetry (PDV) and Shadowgraph technique. The maximum velocity of 3100 m-s™ can be obtained
when the diameter of the barrel was 800 wm, which is equal to the size of the Al flyer ablated by laser. When the diameter of the
barrel was larger than 800 wm, it can not restrain the flyer effectively, and the velocity of the flyer decreased, which led to the
lowest velocity of 2700 m-s™ with the barrel’s diameter of 1500 pm. When the diameter of the barrel was 600 wm, the energy
around the flyer was wasted and the velocity of the flyer decreased to 2900 m-s™. The results also showed that flyer velocity de-
creased with the increase of the barrel length. Shadowgraph results showed that the Al flyer was fragmented and splashed around
after it got away from the barrel exit, indicating that it was difficult for a 20 wm Al foil to maintain integral and planar when ablat-
ed by a pulsed laser.

Key words: laser-driven flyer;barrel; Photonic Doppler Velocimetry (PDV);shadowgraph;flyer velocity; flyer morphology
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