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Abstract

Multi-component force measurement technique within short test period has
been researched for the free-piston shock tunnel HIEST. With the technique,
aerodynamic force was obtained as measured acceleration and mass of the
model, which was weakly suspended with thin wires. To improve time
resolution, digital signal recovery scheme with de-convolution calculation was
also applied. For the force measurement in HIEST, time resolution of the
measurement was expected to order of 1 X 108 sec. Feasibility of the
measurement technique will be evaluated in near future through the wind

tunnel test in HIEST with the standard hypersonic model HB-2.
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Fig.1 Shock wave (Ms=1.2) has passed the sphere (,ﬁl )

model ( ¢ 80mm). -Left hand side:Schliren Fig.2 Drag force history of the sphere when a planner
photograph. Righ hand side: numerical simulation. shock wave passed by. Measured drag and numerical
simulation result were shown.
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Fig.3 HB-2 model mesh image used for finite element analysis HEQ W) 1.0

Table.l Vibration modes and frequencies
estimated by the ABAQUS FFA.
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