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Aerodynamic Drag Coefficient of Microsphere
in Hypersonic, Low Reynolds Number Flow

Daisuke ICHIHARA®

The aerodynamic drag coefficient of a micro-object under hypersonic, low-Reynolds number flow is
investigated. An exploding foil accelerator was used for micro-object formulation and ejection. Input
electrical energy ranged from 0.30 J to 0.55 J. The local Joule heating at the bridge section ablated the
conductive layer, and the polyimide-made-micro-object was formulated. The blast wave accelerated the
micro-object. From the time history of the micro-object velocity measured by the photonic Doppler
velocimetry, the object reached the maximum speed of 2.39 km/s and gradually decelerated by the aero-
dynamic drag force. The estimated drag coefficient was 0.9, which is 1.8 times higher than the literature
value due to the wave drag of the shock wave.
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