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Dependence of thermal drift on propellant-feeding tube geometry in thrust
measurement
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Abstract

In this study, we evaluated thermal drift, which is thrust-measurement error due to the elevated temperature of propellant-feeding tubes,
since temperature change yields thermal stress and exerts forces to the thrust stand. Moreover, the deformations of thrusts due to the
gravity also generate the drift. The drifts are not negligible especially in thrust evaluation of electric propulsion devices, which produce
small thrusts. Whereas elucidating the drifts are indispensable to thrust measurement, these drifts have not been quantitatively evaluated.
Hence, we heated PTFE tubes of various geometries and measured thermal drift, and conducted simulations by the use of finite element
method in order to clarify the method of reducing drift. Furthermore, we measured drift that is caused by the deformation of tubes
owing to the weight. From experimental results, we show that 1) it is preferable to use U-shaped tubes with a large curvature, 2) to
leave the tube for at least 4 hours or more before the thrust measurement to reduce the drift caused by the deformation of the tube due
to the gravity.
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