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Microgravity Simulation

Abstract

Abstract: An approach of direct force measurement is proposed to estimate the lateral force of a planar
air cushion system. Lateral force gauges are arranged around the planar air bearing platform with
preloading force exerted before afloat. Lateral force and its torque with respect to the geometric center
can be obtained from the gauge variations while the afloat system reaches balance. Friction coefficient in
every touch-spot can be evaluated with least square state estimation, which changes to a generic
minimum problem with constraints since its solution matrix has a rank deficit. The analysis based on the
test of a specified platform reveals there is desirable difference between estimation with friction and one
without, if the preloading force is less than the critical value across which the direction changes.
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Abstract: An approach of direct force measurement is proposed to estimate the lateral force of a planar
air cushion system. Lateral force gauges are arranged around the planar air bearing platform with
preloading force exerted before afloat. Lateral force and its torque with respect to the geometric center
can be obtained from the gauge variations while the afloat system reaches balance. Friction coefficient in
every touch-spot can be evaluated with least square state estimation, which changes to a generic
minimum problem with constraints since its solution matrix has a rank deficit. The analysis based on the
test of a specified platform reveals there is desirable difference between estimation with friction and one
without, if the preloading force is less than the critical value across which the direction changes.
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Fig. 1 Diagram of lateral force measurement
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