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Development of a 6-Axis Control Magnetic Suspension and Balance System
for the Wind Tunnel Experiments
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Abstract

The Magnetic Suspension and Balance System (MSBS) makes the wind tunnel experiments free from support
interference. This equipment makes it possible to support an aerodynamic model in the center of the test
section by the magnetic forces. In wind tunnel experiments, the aerodynamic forces acting on a model s
measured by detecting the coil currents which control the magnetic field. We have studied development of the
MSBS since 1997. Recently we have succeeded in developing the MSBS which can control 6 axes. ThisMSBS
has the test section of 33cmx40cm. Recently we have developed the control method to support a model in
center of the test section. We performed the wind tunnel experiments of a2:1 cylindrical model, in which the
axis of the cylindrical model is parallel to the direction of the flow, using the MSB S. We calculated the drag
coefficients which were in good agreement with data obtained in a conventional wind tunnel experiment.
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Fig. 2 2:1cylindrical model for 6-axis control
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Fig. 5 Wind tunnel experiment of a 2:1 cylindrical model
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Table. 1 Static force calibration

-04 [ X axis ¥ axis Z axis
Support range [N] +2.16 +2.03 +1.22
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Fig. 7 Interference of step response between different axes
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Fig. 8 Wind tunnel experiment result of a2:1 cylindrical
mode
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